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URKE,  Edmund,  a  writer,  orator,  and  ftatefman, 
was  born  in  Dublin,  on  the  lit  January,  In  the 
year  1730.  His  father  was  an  attorney,  firfi  at  Lime¬ 
rick,  and  afterwards  in  Dublin.  Young  Burke  re¬ 
ceived  the  firfi  rudiments  of  his  education  at  Ballytore, 
in  the  county  of  Kildare,  under  the  tuition  of  Abra¬ 
ham  Shackleton,  a  Quaker  of  confiderable  celebrity. 
Committed  to  the  care  of  a  mailer  fo  adiriirably  qua¬ 
lified  for  the  important  bufinefs  of  inftru£lion,  young 
Burke  applied  to  his  Rudies  with  commendable  afli- 
duity,  and  became  one  of  the  numerous  examples  that 
might  be  adduced,  to  demonllrate  the  falsehood  of 
that  popular  but  dangerous  maxim,  that  young  men  of 
genius  are  always  dejiitute  of  application . 

In  this  feminary  he  laid  the  foundation  of  his  know¬ 
ledge  in  the  languages  of  antiquity  ;  whence  he  was 
hereafter  to  borrow  the  elegance  of  his  talle,  and  the 
models  and  imagery  of  his  eloquence.  From  this 
fource  was  alfo,  molt  probably,  derived  that  love  of 
liberty,  which  germinating  at  certain  periods  in  his 
bofom,  fo  often  pointed  his  oratory,  inflamed  his  paf- 
fions,  and  animated  his  fentiments  5  and  which  in  his 
belt  days  acquired  him  a  reputation  almolt  unequalled 
in  our  times. 

At  this  refpe£lable  fchool  feveral  years  of  his  life 
were  fpent ;  and  the  attachment  of  the  mailer,  and 
the  gratitude  of  the  pupil,  refle£l  honour  on  both. 
The  former  lived  to  fee  his  fcholar  attain  a  confider¬ 
able  degree  of  reputation  5  and  he  on  his  part  was  ac- 
cuftomed  to  fpend  a  portion  of  his  annual  vilit  to  Ire¬ 
land  at  Ballytore. 

From  a  provincial  feminary  Edmund  was  fent  to  the 
univerlity  of  Dublin.  Here,  however,  he  does  not 
appear  to  have  diltinguifhed  himfelf  either  by  applica¬ 
tion  or  talents.  His  character,  as  a  lludent,  was  merely 
negative.  He  exhibited  no  fymptoms  of  early  genius, 
obtained  no  palms  in  the  academic  race,  and  departed 
even  without  a  degree.  During  this  period,  however, 
he  commenced  author.  His  firlt  elfays  were  of  a  poli¬ 
tical  nature. 

Mr  Burke  now  addicted  himfelf  to  other  purfuits, 
particularly  logic  and  metaphylics  $  and  is  faid  to  have 
planned  a  refutation  of  the  fyltems  of  Berkeley  and 
Hume.  While  thus  employed  in  treafuring  up  the 
means  of  attaining  a  fpecies  of  celebrity,  which  far  diffe¬ 
rent  avocations  prevented  him  afterwards  from  afpiring 
to,  he  was  not  inattentive  to  the  grand  object  of  obtain¬ 
ing  a  fuitable  fettlement  in  life  ;  for  his  family  was  not 
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opulent,  and  he  already  panted  after  independence.  He 
accordingly  became  a  candidate  for  a  vacant  chair  at 
the  univerlity  of  Glafgow.  The  immediate  reafon  of 
his  failure  is  not  directly  known  $  but  on  this  he  re¬ 
paired  to  the  metropolis,  and  enrolled  his  name  as  a 
Rudent  of  the  Inner  Temple. 

It  appears  from  his  fpeeches,  his  writings,  and  his 
converfation,  that  he  itudied  the  grand  outline  of  our 
municipal  jurifprudence  with  particular  attention  ;  but 
it  may  be  doubted  whether  he  ever  entered  into  the 
minutiae.  Indeed  the  verfatility  of  his  talents,  and 
his  avocations,  were  but  little  calculated  for  that  dull 
and  plodding  circuit  which  can  alone  lead  to  an  inti¬ 
mate  knowledge  of  our  laws.  Befides,  if  he  had  been 
gifted  with  the  necelfary  application,  both  time  and 
opportunity  were  wanting  :  for  it  is  well  known  that 
at  this  period  of  his  life  the  “  res  angufa  domi ” 
did  not  permit  the  lludent  to  dedicate  bis  attention 
folely  to  this,  or  indeed  to  any  other  Angle  obje£l. 

The  exhaulled  Hate  of  his  finances  called  frequently 
for  a  fpeedy  fupply,  and  inllead  of  perufing  the  pages 
of  Bradlon,  Fleta,  Littleton,  and  Coke,  he  was  ob¬ 
liged  to  write  elfays,  letters,  and  paragraphs,  for  the 
periodical  publications  of  the  day.  But  if  thefe  pur¬ 
fuits  diverted  his  attention  from  graver  Rudies,  they 
'  acquired  him  a  facility  of  compofition,  and  a  com¬ 
mand  of  Ryle  and  of  language,  which  proved  emi¬ 
nently  ferviceable  in  the  courfe  of  his  future  life. 

His  health,  however,  became  at  length  impaired, 
and  a  nervous  fever  cnfued.  This  circumfiance  in¬ 
duced  him  to  call  in  the  aid  of  Dr  Nugent,  one  of  his 
own  countrymen,  a  medical  man  whofe  manners  were 
more  amiable  than  his  pra£lice  was  extenfive.  This 
gentleman,  who  had  travelled  on  the  continent,  and 
was  an  author  himfelf,  readily  difcovered  the  fource  of 
his  malady,  and,  by  removing  him’  from  books  and 
bulinefs  to  his  own  houfe,  foon  effedled  a  cure.  That 
event  is  faid  to  have  been  hafiened,  if  not  entirely 
completed,  by  a  phylician  of  another  kind  ;  the  ac- 
complilhed  daughter  of  his  I10R.  This  lady  was  def- 
tined  to  become  his  wife  ;  a  circumfiance  particularly 
fortunate  for  him,  as  her  difpofition  was  mild  and 
gentle,  and  file  continued,  through  a  long  feries  of 
years,  and  many  viciflitudes  of  fortune,  to  foothe  and 
tranquillize  paflions  always  violent,  and  often  tumul¬ 
tuous. 

Our  ftudent  feems  at  length  to  have  determined 
once  more  to  endeavour  to  difiinguifii  himfelf  as  an  au- 
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thor,  and  he  accordingly  took  advantage  of  the  death 
of  a  celebrated  peer  to  write  a  work  after  the  manner 
of  that  nobleman  >  in  which,  by  exaggerating  his 
principles,  he  fhould  be  enabled  to  bring  them  into 
contempt  :  but  this  effort  proved  unfuccefsful,  for  the 
treatife  in  queftion  was  for  a  long  time  configned  to 
oblivion,  and  would  never  have  been  heard  of,  had  it 
not  been  refufeitated  by  his  future  fame.  Another 
performance  made  ample  amends  :  his  M  Effay  on  the 
Sublime  and  Beautiful”  attra&ed  a  high  degree  of  re¬ 
putation,  and  acquired  him  confiderable  celebrity  as  a 
man  of  letters.  In  addition  to  the  profits  of  tlm  pub¬ 
lication,  he  is  faid  on  this  occafion  to  have  received  a 
prefent  from  his  father  of  loci.  But  his  circumftances 
mull  have  been  greatly  embarrafied  about  this  time,  as 
he  was  obliged  to  fell  his  books  ;  and  furely  nothing 
but  the  extremity  of  diilrefs  could  have  forced  a  man 
of  letters  to  fuch  a  mcafure. 

The  work  we  have  juft  mentioned,  having  an  im¬ 
mediate  relation  to  tafte,  excited  a  defire  in  Sir  Jofhua 
Reynolds,  even  then  at  the  head  of  his  pr'ofeftion,  to 
become  acquainted  with  Mr  Burke  j  and  a  frienufh  p 
enfued  which  continued  uninterrupted  during  the  life 
of  the  painter,  and  was  unequivocally  teftified  by  a 
handfome  bequeft  in  his  will.  Dr  Johnfun  alio  fought 
and  obtained  an  intimacy  with  him,  and  he  now  Le- 
c  mie  the  conftant  frequenter  of  two  clubs,  compofed 
of  fome  of  the  moft  celebrated  men  of  that  day.  One  of 
thefe  met  at  the  Turk’s  Head  tavern  in  Geriard-flreet, 
and  confifted  of  the  following  members  ^  Dr  Johnion, 
Mr  (afterwards  Sir  Jothua)  Reynolds,  pr  Goldfmith, 
Mr  Topham  Beauclerc,  Dr  Nugent,  Sir  John  Haw¬ 
kins,  Mr  Bennet  JLangton,  Mr  Chamfer,  Mr  GarricK, 
and  Mr  Burke. 

The  other  affembled  at  the  St  James’s  coffec-houie, 
and  befidcs  many  of  the  above,  was  compofed  of  the 
following  members  j  Mr  Cumberland,  Dr  Douglas  bi- 
fhop  of  Saiifbury,  Dr  Bernard  dean  of  Derry,  Mr 
Richard  Burke,  Mr  W  illiam  Burke,  Mr  Hickey,  &c. 
Dr  Goldfmith,  who  was  Mr  Burke’s  contemporary  at 
Dublin  college,  was  a  member  of  both,  and  wrote  the 
epitaphs  of  thofe  who  compofed  the  latter,  lhat  on 
Mr  Burke  has  often  been  praifed. 

Here  lies  our  good  Edmund,  whofe  genius  w  as  fuch, 
We  fcarcely  can  praife  it  or  blame  it  too  much  *, 
Who,  born  for  the  univerfe,  narrow’d  his  mind,  . 

And  to  party  gave  up  what  was  meant  for  mankind. 
Though  fraught  with  all  learning,  yet  llrainmg  his 
throat 

To  perfuade  Tommy  Townfhend  to  lend  him  a  vote  *, 
Who,  too  deep  for  his  hearers,  ftill  went  on  refining. 
And  5  thought  of  convincing  while  they  thought  of 
dining  •, 

Though  equal  to  all  things,  for  all  things  unfit, 

Too  nice  for  a  ftatefman,  too  proud  for  a  wit ; 

For  a  patriot  too  cool ;  for  a  drudge  difobedient  * 
And  too  fond  of  the  right,  to  purfuc  the  expedient . 

In  fhort,  ’twas  his  fate,  unemploy’d  or  in  place,  fir, 
To  eat  mutton  cold,  and  cut  blocks  with  a  razor. 

A  literary  work  on  a  new  plan,  firft  fuggefted  in 
3  7  co,  and  by  fome  attributed  to  the  Dodftcys,  and  by 
others  to  Mr  Burke,  became,  for  fome  time,  a  confi¬ 
derable  fource  of  emolument  to  him.  This  was  called 


the  iC  Annual  Regifter  j”  a  publication  that  foon  ob- 
tained  confiderable  celebrity,  and  of  which  he  had  the 
fupcrintendence  for  feveral  years. 

He  was,  at  length,  called  off  from  his  literary  la¬ 
bours  by  avocations  of  a  far  different  kind.  A  gentle¬ 
man  who  afterwards  derived  the  ccgnomen  of  “  fingle- 
fpeeeh  Hamilton,”  from  a  celebrated  oration,  having 
been  appointed  fecrctary  to  the  lord-lieutenant  of  Ire¬ 
land,  invited  his  friend  Mr  Burke  to  accompany  him 
thither  ;  this  offer  he  readily  complied  with,  and  al¬ 
though  he  a£led  in  no  public  Ration,  and  performed 
no  public  fervice  while  he  remained  in  tnat  country,  he 
was  rewarded  with  a  penfion  of  3^ol-  per  annum,  which 
he  foon  after  difpofed  of  for  a  fum  of  money. 

Oh  his  return  to  England  he  amufed  himfelf,  as 
ufual,  with  literary  compofition.  A  feries  of  efiays, 
written  by  him  in  a  ncwfpapcr,  which,  at  one  time, 
obtained  great  celebrity,  attra&cd  the  notice  of  the 
late  marquis  of  Rockingham  ;  and  Mr  Fitzheroert,  a 
member  of  parliament,  and  father  of  the  prefent  Lord 
St  Helen’s,  in  ccnfequence  of  this  circumftance,  in¬ 
troduced  him  to  that  nobleman.  From  this  moment 
he  was  deftined  to  become  a  publie  man,  and  to  de¬ 
dicate  his  ftudies,  his  eloquence,  and  his  pen,  to  po¬ 
litics.  ,  .. 

Lord  Rockingham  having  proved  more  compliant 
than  the  earl  of  Chatham,  the  former  nobleman  was 
brought  into  power,  and  feated  on  the  treafury  bench. 
On  this  occafion  he  fele&ed  Mr  Burke  as  his  private 
fecrctary,  an  office  of  no  power  and  very  little  emo¬ 
lument,  but  which  naturally  leads  to  both.  As  it  was 
now  neccffary  he  fhould  have  a  feat  in  parliament,  al¬ 
though  it  cannot  be  fuppofed  that  he  was  legally  quali¬ 
fied  in  refpect  to  property,  he  applied  to  Lord  Var¬ 
ney,  who  w  as  patron  of  Wendover,  a  borough  at  that 
time  dependent  on  him,  and  principally  occupied  by 

his  tenants.  .  , 

Having  thus  obtained  a  feat  in  176  5,  he  prepared 
to  fit  himfelf  for  his  new  Situation.  He  was  already 
provided  with  all  the  neceffary  talents,  and  was . only 
deficient  in  the  forms  of  bufinefs,  and  the  facility  of 
expreffmg  his  fentiments  before  a  publie  audience. 
The  firft  of  thefe  was  maftered  by  feclulous  attention  *, 
and  as  to  the  fecond,  if  wc  are  to  give  credit  to  thofe 
who  pretend  to  be  intimately  acquainted  with  this  pe¬ 
riod  of  his  life,  he  overcame  ail  difficulties  by  a  pre¬ 
vious  initiation  elfcwhere.  In  ffiou  he  had  acquired 
celebrity  at  the  «  Robinhood,”  before  he  attempted 
to  fpcak  in  the  Britiffi  fenate,  and  vanquiffied  an  elo¬ 
quent  “  baker”  ere  he  began  to  cope  with  the  great 

orators  of  the  nation.  . 

Holding  a  confidential  place  under  the  hockinghaiti 
adminiftration,  he  of  courfe  fupported  all  its  meafures. 
A  former  miniftry,  anxious  to  increafe  its  influence  by 
means  of  increafed  impofls,  had  conceived  the  idea  of 
taxing  America  through  the  medium  of  a  parliament 
in  which  ffie  was  not  represented.  Having  attempted 
to  carry  this  into  effe£l  by  means  of  the  famous  ftamp 
a6l,  the  Americans,  alarmed  at  what  they  conceived 
to  be  a  flagrant  violation  of  every  principle  of  the 
Eng-ifti  conilitution,  made  fuch  a  fpirited  refiftance  to 
the  meafure  that  it  w  as  abandoned,  and  the  Rocking¬ 
ham  party  readily  confented  to  the  repeal.  Under  the 
pretext,  however,  of  vindicating  the  honour  of  the 

crown,  they  unfortunately  propofed  and  carried  the  de- 
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®uvke.  clafatory  a  ft,  by  means  of  which,  although  the  original 
fcheme  had  been  abandoned,  the  principle  on  which  it 
W'as  built  was  aflerted  anew,  and  a  foundation  laid  for 
all  the  miferies  that  afterwards  enfued.  But  if  this 
ftiort-lived  adminiftration  deferved  no  great  credit  on  this 
occafion,  it  is  entitled  to  confiderable  praife  on  account 
of  other  parts  of  its  conduft  }  for  it  repealed  the  cy¬ 
der  act,  procured  a  declaration  of  the  houfe  of  com¬ 
mons,  condemning  the  feizure  of  papers,  and  a  refolu- 
lion  againft  general  warrants.  The  firfl  of  thefe  af¬ 
forded  great  relief  to  fuch  of  the  counties  as  cultivated 
orchard  grounds,  and  the  two  laft  feemed  to  be  called 
for  by  the  conduct  of  their  predeceffors  in  refpeft  to 
Mr  Wilkes. 

On  retiring  from  office  they,  however,  did  not  car¬ 
ry  much  popularity  along  with  them,  as  Lord  Chatham 
and  his  friends,  who  in  fome  meafure  monopolized  the 
public  favour,  were  entrufted  with  the  management  of 
affairs  for  a  fhort  time  \  and  it  is  extremely  probable 
that  they  would  have  funk  into  negleft,  had  not  Ame¬ 
rica  been  driven  into  refinance. 

It  now  fell  to  the  lot  of  Lord  North  to  enforce  the 
fcheme  which  the  Grenville  party  had  projected,  and 
vllhed  to  carry  boldly  into  execution  \  which  the  Rock¬ 
ingham  adminiftration  had  by  an  unaccountable  blun¬ 
der  at  once  annihilated  and  recognifcd,  and  which  they 
afterwards  manfully,  and  at  length  fuccefsfully  op- 
pofed. 

This  forms  the  moll  brilliant  epoch  of  Mr  Burke’s 
life.  He  was  hoftile  to  the  expulfion  of  Mr  Wilkes 
an  aft  wrhich  the  houfe  of  commons  afterwards  refeind- 
ed  from  its  records.  On  the  application  of  the  diffen- 
ters  for  relief,  he  took  up  their  caufe,  and  expreffed 
his  refentment,  in  very  animated  terms,  againft;  that 
mifguided  policy,  W'hieh  permits  all  thefe  not  within 
the  pale  of  ellablilhment  to  enjoy  liberty  lefs  by  right 
than  by  connivance.  But  perhaps  the  nobleft  part  of 
his  conduft  confided  in  his  fteady  and  uniform  opposi¬ 
tion  to  the  American  wfar,  and  his  marked  and  declared 
hoftility  to  the  abettors  of  it.  His  fpeech  againft  the 
Bofton  Port  bill  was  one  of  the  moft  charming  fpc- 
cimens  of  oratory  that  had  ever  been  exhibited  in  the. 
Britifti  fenatc  *,  and  on  the  19th  of  April,  1774,  otl  a 
motion  for  the  repeal  of  the  tea  duty,  he  difeovered 
fuch  talents,  that  an  old  and  refpeftable  member  ex¬ 
claimed,  u  Good  God  !  wffiat  a  man  is  this  ! — How 
could  he  acquire  fuch  tranfeendant  powers  ?”  And 
when,  in  reply  to  another  who  had  faid,  “  That  the 
Americans  were  our  children,  and  it  was  horrible  to 
revolt  againft  their  parent  !”  the  orator  uttered  the 
following  paffage,  the  whole  houfe  was  eleftrified  : 

• — “  They  are  our  children,  it  is  true  ;  but  when  chil¬ 
dren  alk  for  bread,  we  are  not  to  give  them  a  ftone. 
When  thofe  children  of  ours  wifh  to  affimilate  with 
their  parent,  and  to  refpeft  the  beauteous  countenance 
of  Britifli  liberty,  are  we  to  turn  to  them  the  fhame- 
ful  parts  of  our  conftitution  ?  Are  wre  to  give  them 
our  weaknefs  for  their  ftrength  ;  our  opprobrium  for 
their  glory  ;  and  the  Hough  of  flavery,  which  we  are 
not  able  to  work  off,  to  ferve  them  for  their  free¬ 
dom.” 

The  city  of  Briftol,  the  merchants  of  which  had  be¬ 
come  rich  by  the  commerce  with  America,  were  like¬ 
ly  to  fuller  by  its  interdiftion.  This  conlideration 
alone  rendered  many  of  them  hoftile  to  the  proceed- 
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ings  of  the  miniftry  5  but  nobler  and  more  exalted  mo*  Eurke. 
tives  actuated  the  bofoms  of  others,  particularly  the  v"”*"** 
(Quakers,  Diffenters,  and  other  feftarifts,  who  were 
moved  by  zeal  againft  oppreffion,  and  a  love  of  liber¬ 
ty  imprinted  on  their  minds  by  a  conftitution  which 
had  remained  until  then  inviolate.  Gratified  by  the 
exertions  of  Mr  Burke  in  behalf  of  civil  and  religious 
freedom,  they  put  him  in  nomination  for  their  city, 
and  fent  into  Yorkfhire,  to  requeft  his  immediate  per- 
fonal  attendance.  After  confulting  with  his  patron 
concerning  an  offer  fo  flattering  and  unexpefted,  ac¬ 
companied  at  the  fame  time  writh  affurances  moft  punc¬ 
tually  fulfilled,  that  he  Jhould  be  put  to  no  expence 
whatever ,  he  immediately  fet  out  for  the  W'efl  of  Eng¬ 
land,  and  found  that  no  lefs  than  three  candidates  had 
ftarted  before  him*  The  firfl;  wras  Lord  Clare,  after¬ 
wards  Lord  Nugent,  one  of  the  former  reprefentatives, 
whofe  unpopularity  was  fuch,  that  he  foon  difeovered 
the  neceliity  of  refigning  all  his  pretenfions  •  twro, 
therefore  (Mr  Cruger  and  Mr  Brickdale),  only  re¬ 
mained  in  the  field,  and  the  former  of  thefe,  like  Mr 
Burke  himfelf,  wras  averfe  to  a  rupture  with  Ame¬ 
rica. 

The  new  candidate  did  not  appear  on  the  huftings 
until  the  afternoon  of  the  fixth  day’s- poll,  on  w'hieh 
occafion  he  addrelfed  the  eleftors  in  a  very  able  fpeech, 
admirably  calculated  for  the  occafion*  He  began  by 
expreffing  a  model!  diffidence  of  his  own  abilities,  and 
a  high  opinion  of  the  important  truft  they  w'ere  affem- 
blcd  to  confer.  He  then  boldly  declared  himfelf  lio- 
ftile  to  a  conteft  with  America,  and  aflerted,  that 
England  had  been  rendered  flourilhing  by  liberty  and 
commerce,  fthe  firfl  of  which  was  dear  to  his  heart, 
while  the  latter  had  been  a  favourite  objeft  of  his  flu- 
dies,  both  in  its  principles  and  details. 

This  harangue  was  well  received  by  the  eleftors  \ 
the  conteft  proved  propitious  to  his  willies  y  and  when 
the  fheriffs  had  notified,  at  the  clofe  of  the  poll,  that 
he  was  elefted,  he  made  the  moft  brilliant  addrefs  on 
the  occafion  that  had  ever  been  heard  within  the  walls 
of  a  city  celebrated  rather  for  its  opulence  than  its  elo¬ 
quence* 

Mr  Burke  immediately  returned  from  his  new  con- 
flituents  to  parliament,  w  ith  increafed  vigour,  reputa¬ 
tion,  and  zeal.  The  earl  of  Chatham,  having  failed, 
notwithftanding  his  reputation  for  wifdom,  in  an  at¬ 
tempt  to  adjull  the  troubles  of  the  colonies  by  means 
of  a  conciliatory  bill  introduced  by  him  into  the 
houfe  of  peers  for  that  purpofc,  the  obftinaey  of  the 
miniftry  now'  became  apparent  to  every  one.  This  cir- 
cumftance,  -wdiich  w'ould  have  appalled  an  inferior 
man,  did  not,  however,  difeourage  the  member  for 
Briftol  from  a  fimilar  attempt  in  another  place  ;  and 
accordingly,  March  2  2.  1775,  he  brought  forward 
his  thirteen  celebrated  propofitions,  which  were  in¬ 
tended  to  clofe  the  fatal  breach,  and  heal  all  the  dif¬ 
ferences  between  the  mother  country  and  her  colo¬ 
nies. 

His  plan,  on  this  occafion,  embraced  not  only  an 
immediate  conciliation,  by  a  repeal  of  the  late  coer¬ 
cive  afts,  but  alfo  the  creation  of  an  independent  ju¬ 
dicature,  and  the  regulation  of  the  courts  of  admiral¬ 
ty.  The  whole,  however,  was  quafticd  by  a  large 
majority  on  the  fide  of  the  minifter,  who  moved  the 
previous  quefiion. 

A  2  Mr 
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Burke.  Mr  Burke  had  hitherto  chiefly  diftinguiftied  himfelf 

~Y— ^  In  oppofition  to  the  meafures  of  others  \  but  in  1780, 
he  himfelf  flood  forth  as  the  original  author  and  pro- 
pofer  of  a  fcheme  which  foon  engaged  the  attention  of 
the  public,  and  a&ually  appeared  big  with  the  moft 
profperous  refults.  When  he  found  miniflers  obfti- 
nately  perfifling  in  a  difaiiroua  war,  and  perceived  that 
the  people  began  to  bend  beneath  the  weight  of  the 
taxes  for  its  fupport,  it  flruck  him  as  advantageous  on 
one  hand,  and  political  on  the  other,  to  diminifh  the 
public  burdens  and  the  number  of  adherents  to  the 
court  at  the  fame  time.  Accordingly,  on  the  11th  of 
February,  he  brought  in  a  bill  “  for  the  regulation  of 
his  majefty’s  civil  eftablifliments,  and  of  certain  public 
offices  •,  for  the  limitation  of  penfions,  and  the  fuppref- 
fion  of  fundry  ufelefs,  expenfive,  and  inconvenient 
places,  and  for  applying  the  monies  faved  thereby,  to 
the  public  fervice. 

This  fcheme  was  manifeflly  founded  on  the  late  re¬ 
forms  that  had  taken  place  in  France  5  for  by  an  edid 
of  the  king,  regiftcred  in  the  parliament  of  Paris,  it 
appeared  that  he  had  fuppreffed  no  lefs  than  406  pla¬ 
ces  in  his  houfchold  by  one  regulation.  The  orator, 
with  great  judgement,  fattened  upon  this  event,  and 
endeavoured  to  make  ufc  of  it  as  an  incitement  to  a 
fimilar  attempt  here  •,  nay,  he  called  in  national  rival- 
fhip  itfclf,  by  wray  of  an  inducement  to  confent  to  this 
facrifice  on  the  part  of  the  crown. 

To  this  bill  the  minority  did  not  at  firfbgive  much 
oppofition.  Indeed  the  mover  of  it  contrived  to  foften 
thofe  features  that  appeared  harfh  to  them.  Notwith- 
ttanding  this,  it  did  not  prove  fucccfsful  during  Lord 
North’s  adminiftration  *,  and  when  it  was  at  length- 
carried,  it  wras  mueh  modified  and  altered. 

Parliament  was  diffolvcd  in  1780,  but  Mr  Burke 
was  not  rc-ele£led  for  Briftol,  and  this  is  faid  to  have 
made  a  deep  impreflion  on  the  mind  of  the  orator  •,  but 
this  mutt  have  been  obliterated  by  the  important  events 
that  fpeedily  enfued  \  for  the  minifter  now  tottered  on 
the  treafury  bench,  being  abandoned  by  many  of  his 
flauneheft  fupporters,  and  but  little  confident  in  his 
own  fchemes,  all  of  which  had  proved  eminently  un- 
fuecefsful.  The  oppofition,  having  by  this  time.in- 
creafed  to  a  confidcrable  degree,  uneeafingly  affailed 
him,  until  at  length,  March  48.  1782,  Lord  North 
allured  the  houfe  of  commons,  that  his  adminiftration 
was  at  an  end. 

The  day  had  now  arrived  when  the  miniftry  and  op¬ 
pofition  were  to  change  places,  and  the  former  to  be. 
arrayed  in  the  fpoils  of  the  latter.  Of  this  rich  booty 
Mr  Burke,  wrhofe  fervices  had  been  fo  confpicuous  in 
hunting  the  enemy  into  the  toils  prepared  for  them, 
had  his  portion  :  for  he  w'as  made  a  privy  counfellor, 
and  invefted  with  the  lucrative  appointment  of  pay- 
mafter-gc  neral  of  the  forces,  He  was  at  length  now 
enabled  to  enforce  his  plan  of  political  economy,  ten¬ 
dered  before  in  vain  *,  and  the  board  of  trade,  the  board 
of  works,  the  offices  of  third  fecrctary  of  ftate,  trea- 
furer  of  the  chamber,  cofferer  of  the  houfehold,  the 
lords  of  police  in  Scotland,  the  matter  of  the  harriers, 
the  matter  of  the  flag  hounds,  the  fix  clerks  of  the 
board  of  green  cloth,  and  the  paymafter  of  the  pen¬ 
fions,  were  abolifhed. 

At  length  the  reins  of  government  w  ise  confided  to 
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the  hands  of  the  marquis  of  Landfdowme,  then  earl  Burke. 
Shelburne  *,  and  this  event  gave  fuch  offence  to  thofe  y— 
who  wifhed  t©  place  the  duke  of  Portland  at  the  head 
of  affairs,  that  Mr  Fox,  Lord  John  Cavendilh,  and 
Mr  Burke,  immediately  refigned. 

In  the  mean  time,  the  critical  ftate  of  the  Englifh 
Eaft  India  Company  had  long  agitated  the  public 
mind,  and  become  occafionally  a  fubjcdl  of  difeuflion 
in  parliament.  The  feizure,  imprifonment,  and  con¬ 
finement  of  Lord  Pigot,  by  a  fa£lion  in  the  council  of 
Madras }  the  conduct  of  Mr  Haftings,  in  refpe6l  to 
feveral  of  the  native  powers  \  the  grand  queftion  of  fo- 
vereignty,  relative  to  the  territorial  poffeffions  of  the 
company  in  Afia  :  all  thefe  fubje£ls  had,  at  different 
times,  excited  the  attention  of  the  nation. 

No  fooner  did  Mr  Fox  behold  himfelf  and  his  friend? 
in  poffeflion  of  power,  than  he  brought  in  a  bill,  to 
remedy  the  various  abufes  in  the  government  of  Bri- 
tifh  India.  Of  this  bill  Mr  Burke  is  well  known  to 
have  been  the  principal  penman,  and  upon  this  occa- 
fion  he  defended  fys  principles  and  provifions  with  all 
the  zeal  of  a  parent.  In  a  fpeech  of  confiderable 
length  he  exhibited  an  able  rctrofpeft  of  the  fyftem, 
both  political  and  commercial,  of  the  company.  He 
then  proceeded  to  ftate  the  benefit  likely  to  refult  from 
the  plan  under  contemplation,  which  he  confidered  as 
calculated  to  e fifed  “  the  refeue  of  the  greateft  num¬ 
ber  of  the  human  race  that  ever  were  fo  grievoufly  op- 
preffed,  from  the  greateft.  tyranny  that  ever  was  exer- 
eifed.”  In  fhort,  he  contemplated  it  as  a  mcafure  that 
would  “  fecure  the  rice  in  his  pot  to  every  man  in  In¬ 
dia.”  “  I  carry  my  mind  (adds  he)  to  all  the  peo¬ 
ple,  and  all  the  names  and  deferiptions  that,  relieved 
by  this  bill,  will  blefs  th«  labours  of  this  parliament, 
and  the  confidence  which  the  beft  houfe  of  commons 
has  given  to  him  who  beft  deferves  it.” 

This  celebrated  bill,  notwithftanding  much  oppofi¬ 
tion  both  within  and  without,  was  carried  triumphantly 
through  the  houfe  of  commons  :  but  in  the  houfe  of 
peers  it  ^experienced  a  far  different  fate,  and  with  it 
fell  the  pov'er  and  confequence  of  its  authors,  framers, 
and  fupporters. 

In  the  courfe  of  the  next  year  (February  28.  1785), 
he  made  a  celebrated  fpecch  relative  to  the  nabob  of 
Arcot’s  debts }  and  depi&ed  one  of  his  creditors,  who 
had  taken  an  a£live  fhare  in  the  late  elections,  “  as  a 
criminal  who  long  fince  ought  to  have  fattened  the  re¬ 
gion  kites  with  his  offal  •,  the  old  betrayer,  infulter, 
oppreffor,  and  fcourge,  of  a  country  (Tanjore),  which 
had  for  years  been  an  obje£l  of  an  unremitted,  but  un¬ 
happily  an  unequal,  ftruggle,  between  the  bounties  of 
Providence  to  renovate,  and  the  wickedncfs  of  man¬ 
kind  to  deftroy.” 

But  there  appeared  to  Mr  Burke  to  be  a  ftill  great* 
er  delinquent,  on  whom  he  was  determined  to  inflidl 
all  the  wounds  of  his  eloquence,  and  facrifice,  if  pofti- 
ble,  the  powerful  offender  himfelf  at  the  ftirine  of  na¬ 
tional  vengeance.  This  was  Mr  Haftings  $  and  foon 
after  his  arrival  in  England,  the  orator  gave  notice  of 
his  intentions.  On  the  17th  of  February,  1785,  he 
opened  the  accufation  by  a  moft  eloquent  fpecch  j  in 
vhieh  he  dcpi&ed  the  fuppofed  crimes  of  the  late  go¬ 
vernor-general,  in  the  moft  glowing  and  animated  co¬ 
lours.  This  trial,  however,  turned  out  in  the  event 
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Burke,  far  different  from  his  hopes  and  expeditions  3  while 

” v“*— the  length  of  it  failed  not  to  involve  both  himfeif  and 
party  in  reproach. 

During  the  debate  on  the  commercial  treaty  with 
France  (January  23.  1787),  the  member  for  Malton 
exhibited  an  undiminifhed  verfatility  of  talents,  and 
pointed  his  ridicule  with  no  common  fuecefs  at  Mr 
Pitt,  who,  according  to  him,  contemplated  the  fub- 
jeX  with  a  narrownefs  peculiar  to  limited  minds 
“  He  feems  to  eonlider  it  (adds  he)  as  an  affair  of  two 
little  eompting-houfes,  and  not  of  two  great  nations. 
He  feems  to  eonlider  it  as  a  contention  between  the 
fign  of  the  fleur-de-lis  and  the  fign  of  the  old  red-lion , 
for  which  fliould  obtain  the  beft  cuftom.” 

The  next  public  event  of  importance  in  which  we 
fmd  Mr  Burke  engaged,  occurred  in  confequence  of 
his  majefty’s  indifpolition.  On  this  occafion  he  took 
an  aXive  part  in  the  debates  of  the  houfe  of  commons  5 
and  is  fuppofed  to  have  penned  a  letter  for  one,  and  a 
fpeeeh  for  another,  branch  of  the  royal  family.  When 
Mr  Pitt  moved  his  declaratory  resolutions  relative  to 
the  provilional  exereife  of  the  royal  authority,  he  at¬ 
tacked  him  with  much  afperity  of  language,  and  was 
particularly  fevere  on  the  manner  in  which  the  royal 
alfent  was  to  be  given  to  all  future  aXs  of  parliament. 
The  men  who  held  moll  of  the  high  places  under  the 
government  were  treated  as  “  jobbers,  old  hacks  of 
the  court,  and  the  fupporters  and  betrayers  of  all  par¬ 
ties  ;  and  it  was  a  mock  crown,  a  tinfel  robe,  and  a 
feeptre  from  the  theatre,  lackered  over  and  unreal,” 
which  were  about  to  be  conferred  on  the  prince  of 
Wales. 

The  oppofition,  lelfened  indeed  by  a  few  oceafional 
defertions,  had  hitherto  aXed  as  a  great  public  body, 
fuppofed  to  be  united  in  general  principles,  for  the 
common  welfare  and  profperity  of  the  Hate  3  but  the 
French  revolution  thinned  their  ranks,  difpelled  their 
confequence,  and,  by  fowing  jealoufy  between  the 
chiefs,  fpread  confirmation  and  difmay  among  their 
followers. 

It  .was  on  the  2d  of  March  1 790,  when  Mr  Fox 
moved  for  leave  to  bring  in  a  bill  to  repeal  the  corpo¬ 
ration  and  teft-aXs,  that  this  difunion  became  evident ; 
and  foon  after  this  Mr  Burke  declared,'  “  that  his  ho¬ 
nourable  friend  and  he  were  feparated  in  their  polities 
for  ever. 

'I  he  miniftry  now  feemed  anxious  to  provide  for 
their  new  aflociate  3  and  he,  on  his  part,  certainly  ap¬ 
peared  deferving  of  fome  remuneration  at  their  hands, 
for  he  had  abandoned  all  his  old  friends,  and  not  a 
few  of  his  old  principles.  In  addition  to  this,  his 
u  Reflexions  on  the  Revolution  in  France,”  had  af¬ 
forded  fome  degree  of  countenance,  and  even  popula¬ 
rity,  to  the  meafures  of  adminiftration  3  and,  not  con¬ 
tent  with  his  own  exertions,  he  had  enlifted  his  fon 
on  the  lame  flde,  and  even  fent  him  to  Coblentz.  The 
royal  munificence  at  length  gratified  his  warmefl  willi¬ 
es  3  for  by  a  warrant,  dated  September  24.  1 79  9,  and 
made  to  commence  January  5.  1793,  he  received  a 
penfion  of  1  200I.  for  his  own  life,  and  that  of  his  wife, 
on  the  civil  lift  3  while  two  other  penfions  of  2500I. 
a-year  for  three  lives,  payable  out  of  the  four  and  a 
half  per  cent,  fund,  dated  OXober  24.  1 79  tr,  were 
made  to  commence  from  July  24.  1793.  Honours  as 
well  as  wealth  now  feemed  to  await  him,  for  he  was 
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about  to  be  ennobled,  when  the  untimely  death  of  an  Burk?, 
only  child  put  an  end  to  his  dreams  of  ambition,  and  v— “ 

contributed,  not  a  little  to  haften  his  own,  which  oc¬ 
curred  at  his  heufe  at  Beaeonsfield,  July  8.  1797. 

Thus  died,  in  the  68th  year  of  his  age,  Edmund 
Burke,  one  of  the  greateft  orators,  ftatefmen,  and  au¬ 
thors,  of  his  age  3  one  whofe  name  will  long  continue 
to  be  celebrated  ;  and  who,  had  he  fallen  during  the 
meridian  of  his  fame  and  charaXer,  would  have  fcarcc- 
ly  been  confidered  as  fecond  to  any  man,  either  of  an¬ 
cient  or  modern  times. 

.  As  a  man  of  letters,  he  ranks  high  in  point  of  ge¬ 
nius,  learning,  and  compofition 3  and  his  works  are 
attended  with  this  peculiarity,  that  they  are  the  pro- 
duXion  of  almoft  the  only  orator  of  his  day,  who 
could  wield  his  pen  with  as  much  fluency  as  his  tongue, 
and  ftiine  equally  in  the  fenate  and  the  clofet.  His 
diflertation  on  the  “  Sublime  and  Beautiful”  acquired 
him  the  applaufe  of  all,  and  feeured  him  the  friend¬ 
ship  and  afliftanee  of  many  men  of  tafte  in  the  nation. 

His  political  traXs  betoken  much  reading,  deep 
thought,  uncommon  fagacity  3  and  even  thofe  who 
may  be  difpofeft  to  objeX  to  his  doXrines,  cannot  but 
admire  his  various  talents,  his  happy  allufions,  and  his 
acute  penetration.  There  is  no  fpecies  of  compofition, 
which  he  has  not  attempted  3  no  fubjeX  on  which  he 
has  not  oceafionally  treated  :  his  firft  and  his  laft  days 
were  equally  dedicated  to  literature,  and  he  difdained 
not  any  fpecies  of  it,  from  the  newfpaper  column,  that 
fupplied  needful  bread  to  his  early  youth,  to  the  more 
elaborate  performance  that  procured  unneceffary  opu¬ 
lence  to  his  old  age. 

As  an  orator,  notwith Handing  fome  glaring  defeXs, 
he  Hands  almoft  unrivalled.  His  gefticulation  was  at 
times  violent  and  repulfive,  his  manner  harfh  and  over¬ 
bearing*,  his  epithets  coarfe  and  difgufting  3  on  many 
occafions  he  made  ufe  of  aflertions  which  were  not  bot¬ 
tomed  in  faX,  and  on  one  in  particular,  toward  the 
latter  end  of  his  life,  had  recourfe  to  ftage  trick  and 
pantomime,  inftead  of  fenfe  and  argument.  But  on 
the  other  hand,  no  man  was  better  calculated  to  aroufe 
the  dormant  pafilons,  to  call  forth  the  glowing  affec¬ 
tions  of  the  human  heart,  and  to  u  harrow  up”  the 
inm»ft  receffes  of  the  foul.  Venality  and  meannefs 
Hood  appalled  in  his  prefenee  3  he  who  was  dead  to 
the  feelings  of  his  own  eonfeienee,  was  Hill  alive  to 
his  animated  reproaches  3  and  corruption  for  a  while 
became  alarmed  at  the  terrors  of  his  countenance.  His 
powers  were  never  more  confpieuous  than  on  that  me¬ 
morable  day.  on  which  he  exposed  the  enormities  of  a 
fubaltern  agent  of  oriental  defpotifm — on  which  he  de- 
piXed  the  tortures  infiiXed  by  Ills  orders,  the  flagrant 
injuftice  committed  by  liis  authority,  the  pollution  that 
enfued  in  confequence  of  his  fanXion — when  he  paint¬ 
ed  agonizing  nature  vibrating  in  horrid  fufpenfe  be¬ 
tween  life  and  deftruXion — when  he  deferibed,  in  the 
climax  of  crimes,  “  death  introduced  into  the  very 
fourees  of  life,”  the  bofoms  of  his  auditors  became 
convulfed  with  paflion,  and  thofe  of  more  delicate  or¬ 
gans  and  weaker  frame  aXually  fwooned  away.  Nay, 
after  the  ftorm  of  eloquence  had  fpent  its  force,  and 
the  captivated  ears  no  longer  liftened  to  his  voice,  his 
features  ftill  fpoke  the  purpofe  of  his  heart,  his  hand 
Hill  feemed  to  threaten  punifhment,  and  his  brow  to 
meditate  vengeance, . 
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44  The  qualities  of  his  heart  (fays  one  of  his  biogra- 
II  phers)  were  not  lefs  amiable  and  eftimable  than  his  ta- 
Xurlefque.  ^ents  were  aftonifhing  : — benevolent,  jult,  temperate, 
magnanimous.  He  loved  his  country,  loved  its  con- 
flitution,  becaufe  he  believed  it  the  beft  adapted  for 
its  happinefs  :  at  different  times,  from  the  fame  prin¬ 
ciple,  he  lup ported  different  members  of  it,  when  he 
thought  the  one  or  the  other  likely  to  be  overbalanced. 
During  the  prevalence  of  the  Bute  plans,  dreading  the 
influence  of  the  crown,  he  fupported  the  people  ;  and 
for  the  fame  reafon,  during  the  .American  war. 

“  After  the  overthrow  of  the  French  monarchy,  the 
ariftoeracy,  and  the  diffemination  in  Great  Britain  of 
the  principles  that  had  deftroyed  thefe  powers,  appre¬ 
hending  fimilar  eff^s,  if  not  vigoroully  oppofed  in 
England,  he  ftrenuoufly  fupported  the  monarchy  and 
ariftoeracy*  Thus  diferiminately  patriotic  in  public 
life,  in  his  private  relations  his  condua  was  highly 
meritorious.  A  fond  and  attentive  hufband,  an  affec¬ 
tionate  and  judicioufly  indulgent  father,  a  lincere 
friend,  at  once  fervid  and  aaive,  a  liberal  and  kind 
maftcr,  an  agreeable  neighbour,  a  zealous  and  bounti¬ 
ful  patron,  he  diffufed  light  and  happinefs.  His  prin¬ 
ciples  were  as  ftria,  and  habits  as  virtuous,  as  his  dil- 
pofitions  w'erc  kind.’’  (" Annual  Necrology ^). 

BURK  ITT,  William,  a  celebrated  commentator 
•on  the  New  Teftamcnt,  was  born  at  Hitcham  in  North- 
amptonfhire,  July  25.  1650,  and  educated  at  Pem- 
broke-hall,  Cambridge.  He  entered  young  upon  the 
miniftry,  being  ordained  by  Biftiop  Reynolds  :  and  tne 
firft  employment  which  he  had  vras  at  Milden  in  Suf¬ 
folk,  where  he  continued  21  years  a  conftant  preach¬ 
er,  firft  as  a  curate,  and  afterwards  as  reftor  of  that 
church.  In  the  year  1692,  he  had  a  call  to  the  vi¬ 
carage  of  Dedham  in  Effex,  where  he  continued  to 
the  time  of  his  death,  which  happened  in  tne  latter 
end  of  October  1703.  He  was  a  pious  and  charitable 
man.  He  made  great  collections  for  the  French  Pro- 
teftants  in  the  years  1687,  &c.  and  by  his  great  care, 
pains,  and  charges,  procured  a  Avorthy  minifter  to  go 
and  fettle  in  Carolina.  Among  other  chanties,  by  his 
laft  will  and  teftament,  he  bequeathed  the  houfc  where¬ 
in  he  lived,  with  the  lands  thereunto  belonging,  to  be 
a  habitation  for  the  le<fturer  that  fhould  be  chofen  from 
time  to  time  to  read  the  ledture  at  Dedham.  Bendes 
his  commentary  upon  the  New  Teftament,  written  in 
the  fame  plain,  pra&ical,  and  affe&ionate  manner  m 
which  he  preached,  he  wrote  a  volume,  entitled  Hie 
poor  man's  help ,  and  the  rich  man's  guide , 

BURLAW.  See  Br-Law. 

BURLEIGH.  See  Cecil.  . 

BURLESQUE,  a  fpeeies  of  compofition,  which, 
though  a  great  engine  of  ridicule,  is  not  confined  to 
that  fubjea  5  for  it  is  clearly  diftinguifhable  into  bur¬ 
lefque  that  excites  laughter  merely,  and  burlefque  that 
excites  derifion  or  ridicule.  A  grave  fubjeft,  in  which 
there  is  no  impropriety,  may  be  brought  down  by  a 
certain  colouring  fo  as  to  be  rifible,  as  in  Virgil  tra- 
veftie  ;  the  author  firft  laughs  at  every  turn  m  order 
to  make  his  readers  laugh.  The  Lutnn  is  a  burlefque 
poem  of  the  other  fort,  laying  hold  of  a  low  and  tri¬ 
ll  in o-  incident  to  expofe  the  luxury,  indolence,  and 
contentious  fpirit,  of  a  fet  of  monks.  Boileau,  the 
author,  turns  the  fubjeft  into  ridicule  by  drefling  it  in 

tlie  heroic  ftyle,  and  affefting  to  confider  it  as  of  the 
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utmoft  dignity  and  importance.  Though  ridicule  is  Biirlcfijna 
the  poet’s  aim,  he  always  carries  a  grave  face,  and 
never  once  betrays  a  (mile.  Ihe  oppofition  between  , 
the  fubje<ft  and  the  manner  of  handling  it,  is  what  pro¬ 
duces  the  ridicule  *,  and  therefore,  in  a  compofition  o£ 
this  kind,  no  image  profcffedly  ludicrous  ought  to 
have  quarter,  bccaufe  iuch  images  deftroy  the  con¬ 
trail*  .  . 

Though  the  burlefque  that  aims  at  ridicule  produ¬ 
ces  its  effeas  by  elevating  the  ftyle  far  above  the  fub¬ 
jea  ;  yet  the  poet  ought  to  confine  himfelf  to  fuch 
images  as  are  lively,  and  readily  apprehended.  A 
{trained  elevation,  {oaring  above  the  ordinary  reach  of 
fancy,  makes  not  a  pleaiant  impreflion.  The  mind  is 
foon  difgufted  by  being  kept  long  on  the  flretch.  Ma¬ 
chinery  may  be  employed  in  a  burlefque  poem,  fuch 
as  the  Lutrin,  Difpcnfary,  or  Hudibras,  with  more 
fuccefs  and  propriety  than  in  any  other  fpeeies  of  poe¬ 
try.  For  burlefque  poems,  though  they  affume  ^the 
air  of  hiftory,  give  entertainment  chiefly  by  their  piea- 
fant  and  ludicrous  pictures  :  It  is  not  the  aim  of  iuch  a 
poem  to  raife  fympathy }  and  for  that  realbn,  a  ftri<ft 
imitation  of  nature  is  not  neceffary.  And  hence,  the 
more  extravagant  the  machinery  in  a  ludicrous  poem, 
the  more  entertainment  it  affords.  _ 

BURLINGTON,  a  fea-port  town  in  the  eaft  rid- 
ino’  of  York  (hire,  fituated  on  the  German  ccean,  a- 
b»ut  37  miles  north-eaft  of  York.  E.  Long.  o.  10.  and 
N.  Lat.  54.  15.  It  gave  the  title  of  earl  to  a  branch 
of*  the  noble  family  of  Boyle,  but  the  earldom  is  now 

ex  tin  (ft.  .  y  p  . 

New-B  URLINGTON ,  the  eapital  of  New-Jedey,  in 
North  America  •,  lituated  in  an  Bland  oi  Delaw  are  ri¬ 
ver,  about  20  miles  north  of  Philadelphia.  W.  Long* 

74.  c.  N.  Lat.  40.  40.  . 

BURMAN,  Francis,  a  Proteftant  minifter,  and 
learned  profeffor  of  divinity  at  Utrecht,  was  born  at 
Leyden  in  162S  ;  and  died  on  the  10th  of  November 
1679,  after  having  publilhed  a  courfe  of  divinity,  and 

feveral  other  works.  . 

He  is  not  to  be  confounded  with  Francis  Barman, 
his  fon ;  or  with  Peter  Bur  man ,  a  laborious  commen¬ 
tator  on  Phsedrus,  Lucan,  Petronius,  and  other  pro¬ 
fane  authors,  who  died  in  174** 

BURN,  in  Medicine  and  Surgery,  an  injury  re¬ 
ceived  in  any  part  of  the  body  by  fire.  See  Sur- 

BURNET,  Gilbert,  biftiop  of  Saliftmry  in  the 
latter  end  of  the  17th  century,  was  born  at  Edin¬ 
burgh,  in  1 6q 3,  °f  an  ancient  family  m  the  flare  ot 
Aberdeen.  His  father  being  bred  to  the  law,  was, 
at  the  reftoration  of  King  Charles  II.  appointed  one  of 
the  lords  of  feffion,  with  the  title  of  Lord  Cnmond , 
in  reward  for  his  conftant  attachment  to  the  loyal  par¬ 
ty  during  the  troubles  of  Great  Britain.  Our  author, 
the  youngeft  fon  of  his  father,  was  mftrufted  by  him 
in  the  Latin  tongue  :  at  ten  years  of  age  he  was  lent 
to  continue  his  ftudies  at  Aberdeen,  and  was  admitted 
M.  A.  before  he  was  14.  His  own  inclination  led 
him  to  the  ftudy  of  the  civil  and  feudal  law;  and  he 
ufed  to  fay,  that  it  was  from  this  ftudy  he  had  recei¬ 
ved  more  juft  notions  concerning  the  foundations  ot 
civil  fociety  and  government,  than  thofe  which  fome 
divines  maintain.  About  the  year  after,  he  change 
his  mind,  and  began  to  apply  to  divinity,  to  the  great 
9  fatisfacuon 
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Burnet.  fatlsfa&ion  of  his  father.  He  was  admitted  preacher 
before  he  was  i  8  5  and  Sir  Alexander  Burnet,  his  cou- 
fin-german,  offered  him  a  benefice  'y  but  he  refufed  to 
accept  of  it. 

In  1663,  about  two  years  after  the  death  of  his  fa¬ 
ther,  he  came  into  England  5  and  after  fix  months 
ft  ay  at  Oxford  and  Cambridge,  returned  to  Scotland  y 
which  he  foon  left  again  to  make  a  tour  for  fonie 
months,  in  1663,  in  Holland  and  France.  At  Am- 
fterdam,  by  the  help  of  a  Jewith  rabbi,  he  perfected 
himlelf  in  the  Hebrew  language  *,  and  like  wife  became 
acquainted  with  the  leading  men  of  the  different  per- 
fuafions  tolerated  in  that  country  •,  as  Calviniits,  Ar- 
minians,  Lutherans,  Anabaptiils,  Brownifls,  Papiils, 
and  Unitarians  }  among!!  each  of  which  he  ufed  fre¬ 
quently  to  declare,  he  met  with  men  of  fueh  unfeign¬ 
ed  piety  and  virtue,  that  he  became  fixed  in  a  ftrong 
principle  of  univerfal  charity,  and  an  invincible  ab¬ 
horrence  of  all  feverities  on  account  of  religious  difien- 
fions. 

Upon  his  return  from  his  travels,  he  was  admitted 
miniiter  of  Salton  y  in  which  Ration  he  ferved  five 
years  in  the  moll  exemplary  manner.  He  drew  up  a 
memorial,  in  which  he  took  notice  of  the  principal 
errors  in  the  conduct  of  the  Scots  bifhops,  which  he 
obferved  not  to  be  conformable  to  the  primitive  infti- 
tution  y  and  fent  a  copy  of  it  to  feveral  of  them.  This 
expofed  him  to  their  refentments  :  but,  to  fhow  he  was 
not  actuated  with  a  fpirit  of  ambition,  he  led  a  retired 
courfc  of  life  for  two  years  *,  which  fo  endangered  his 
health,  that  he  was  obliged  to  abate  his  excefftve  ap¬ 
plication  to  ftudy.  In  1669,  he  publifhed  his  “  Mo- 
deft  and  free  conference  betw  een  a  conformift  and  non- 
tonformift.”  He  became  acquainted  with  the  duchefs 
of  Hamilton,  w  ho  communicated  to  him  all  the  papers 
belonging  to  her  father  and  her  uncle  ;  upon  which  he 
drew  up  the  “  Memoirs  of  the  dukes  of  Hamilton.” 
The  duke  of  Lauderdale,  hearing  he  was  about  this 
work,  invited  him  to  London,  and  introduced  him  to 
King  Charles  II.  He  returned  to  Scotland,  and  mar¬ 
ried  the  lady  Margaret  Kennedy,  daughter  of  the  earl 
of  Caflilis  *,  a  lady  of  great  piety  and  knowledge, 
highly  efteemed  by  the  Prefbyterians,  to  w?hofe  fenti- 
ments  fhe  was  ftrongly  inclined.  As^there  was  fome 
difparity  in  their  ages,  that  it  might  remain  paft  dif- 
pute  that  this  match  was  wholly  owing  to  inclination, 
and  not  to  avarice  or  ambition,  the  day  before  their 
marriage  our  author  delivered  the  lady  a  deed,  where¬ 
by  he  renounced  all  pretenfions  to  her  fortune,  w  hich  w  as 
very  confiderable,  and  mull  otherwise  have  fallen  into 
his  hands,  (he  herfelf  having  no  intention  to  fecure  it. 
The  fame  year  he  publifhed  his  “  Vindication  of  the 
authority,  conftitution,  and  law's  of  the  church  and 
Late  of  Scotland  j”  which  at  that  juncture  was  looked 
upon  as  fo  great  a  fervicc,  that  he  was  again  offered  a 
bifhopric,'  and  a  promife  of  the  next  vacant  archbi- 
(hopiic  ;  but  did  not  accept  of  it,  becaufe  he  could 
not  approve  of  the  meafures  of  the  court,  the  grand 
view'  of  which  he  faw  to  be  the  advancement  of  Po¬ 
pery. 

Mr  Burnet’s  intimacy  with  the  dukes  of  Hamilton 
and  Lauderdale  occafioned  him  to  be  frequently  fent 
„  for  by  the  king  and  the  duke  of  York,  w  ho  had  con¬ 
ventions  with  him  in  private.  But  Lauderdale  con¬ 
ceiving  a  refentment  againft  him  on  account  of  the 
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freedom  with  which  he  fpoke  to  him,  reprefented  at  Burnet, 
laft  to  the  king,  that  Dr  Burnet  wras  engaged  in  an  1 
oppofition  to  his  meafures.  Upon  his  return  to  Lon¬ 
don,  he  perceived  that  thefe  fuggeffions  had  entirely 
thrown  him  out  of  the  king’s  favour,  though  the  duke 
of  York  treated  him  with  greater  civility  than  ever, 
and  difluaded  him  from  going  to  Scotland.  Upon  this, 
he  refigned  his  profefforfhip  at  Glafgow,  and  ftaid  at 
London.  About  this  time  the  living  at  Cripplegate 
being  vacant,  the  dean  and  chapter  of  St  Paul’s  (in 
whofe  gift  it  w-as),  hearing  of  his  circumftances,  and 
the  hard  (hips  he  had  undergone,  font  him  an  offer  of 
the  benefice  *,  but  as  he  had  been  informed  of  their  firft 
intention  of  conferring  it  on  Dr  Fowler,  he  generoufly 
declined  it.  In  1675,  at  the  recommendation  of  Lord 
Hollis,  whom  he  had  known  in  France,  ambaffador  at 
that  court,  he  was,  by  Sir  Herbottle  Grimllone,  mafter 
of  the  rolls,  appointed  preacher  of  the  chapel  there, 
notwithftanding  the  oppofition  of  the  court.  He  wras 
foon  after  chofen  a  lecturer  of  St  Clement’s,  and  be¬ 
came  one  of  the  preachers  that  w'ere  moft  followed  in 
town.  In  1697,  he  publifhed  his  fliflonj  of  the  Refor¬ 
mation 1,  for  which  he  had  the  thanks  of  both  houfes  of 
parliament.  The  firll:  part  of  it  was  publifhed  in  1679, 
and  the  fecond  in  1681.  Next  year  he  publilhcd  an 
abridgement  of  thefe  two  parts. 

Mr  Burnet  about  this  time  happened  to  be  fent  for 
to  a  woman  in  fickncfs,  w&o  had  been  engaged  in  an 
amour  with  the  carl  of  Rochefter.  The  manner  in 
which  he  treated  her  during  her  illnefs,  gave  that  lord 
a  great  curiofity  for  being  acquainted  with  him. 
Whereupon,  for  a  whole  winter,  he  fpent  one  evening 
in  a  w'eek  with  Dr  Burnet,  w'ho  difeourfed  with  him 
upon  all  thofe  topics  upon  which  fccptics  and  men  of 
loofe  morals  attack  the  Chriftian  religion.  The  happy 
effects  of  thefe  conferences  occafioned  the  publication 
of  his  account  of  the  life  and  death  of  that  earl.  In 
1682,  when  the  adminiftration  was  changed  in  favour 
of  the  duke  of  York,  being  much  reforted  to  by  per- 
fons  of  all  ranks  and  parties,  in  order  to  avoid  returning 
vifits,  he  built  a  laboratory,  and  w  ent  for  above  a  year 
through  a  courfe  of  chemical  experiments.  Not  long 
after,  he  refufed  a  living  of  300!.  a-year  offered  him 
by  the  earl  of  Efifex,  on  the  terms  of  his  not  refiding 
there,  but  in  London.  When  the  inquiry  concerning 
the  popifti  plot  was  on  foot,  he  was  frequently  fent  for 
and  confulted  by  King  Charles  with  relation  to  the  Late 
of  the  nation.  His  majeffy  offered  him  the  bifhopric 
of  Chiehefter,  then  vacant,  if  he  would  engage  in  his 
intereffs  5  but  he  refufed  to  accept  it  on  thefe  terms. 

He  preached,  at  the  Rolls  till  1 684,  when  he  was  dif- 
mi fifed  by  order  of  the  court.  •  About  this  time  he  pu¬ 
blifhed  feveral  pieces. 

On  King  James’s  acceffion  to  the  throne,  having  ob¬ 
tained  leave  to  go  out  of  the  kingdom,  he  firft  w’ent 
to  Paris,  and  lived  in  great  retirement,  till  contracting 
an  acquaintance  with  Brigadier  Stouppe,  a  Proteftant 
gentleman  in  the  French  fervice,  he  made  a  tour  with 
him  into  Italy.  He  met  with  an  agreeable  reception 
at  Rome.  Pope  Innocent  XI.  hearing  of  our  author’s 
arrival,  fent  the  captain  of  the  Swifs  guards  to  acquaint 
him  he  would  give  him  a  private  audience  in  bed,  *to 
avoid  the  ceremony  of  killing  his  holinefs’s  flipper. 

But  Dr  Burnet  excufed  himfelf  as  well  as  he  could. 

Some  difputes  which  our  author  had  here  concerning 

religion,, 
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religion,  beginning  to  b6  taken  notice  of,  made,  it 
proper  for  him  to  quit  the  city,  which,  upon  an  in¬ 
timation  given  him  by  Prince  Borghefe,  he  according¬ 
ly  did. 

He  purfued  his  travels  through  Switzerland  and 
Germany.  In  1688,  he  came  to  Utreeht,  with  an  in¬ 
tention  to  fettle  in  fome  of  the  feven  provinces.  1  here 
he  received  an  invitation  from  the  prinee  and  princefs 
of  Orange  (to  w'hom  their  party  in  England  had  re¬ 
commended  him)  to  eome  to  the  Hague,  .which  he 
accepted.  He  was  foon  made  acquainted  with  the  fe- 
cret  of  their  councils,  and  advifed  the  fitting  out  of  a 
fleet  in  Holland  fufficient  to  fupport  their  deiigns  and 
encourage  their  friends.  This,  and  the  Account  of  his 
Travels,  in  whieh  he  endeavoured  to  blend  Popery  and 
tyranny  together,  and  reprefent  them  as  unfeparable, 
with  fome  papers  reflecting  on  the  proceedings  of  Eng¬ 
land,  that  came  out  in  lingle  (beets,  and  were  dif- 
perfed  in  feveral  parts  of  England,  mod  of  which  Mr 
Burnet  owned  himfelf  the  author  of,  alarmed  King 
James  ;  and  were  the  oeeafion  of  his  writing  twice 
againft  him  to  the  princefs  of  Orange,,  and  infilling, 
by  his  ambaffadof,  on  his  being  forbid  the  court  j 
which,  after  tnueh  importunity  was  done,  though  he 
continued  to  be  trufted  and  employed  as  before,  the 
Hutch  minifter  confulting  him  daily.  Io  put  an  end 
to  thefe  frequent  conferences  with  the  miniftei.s,  a  pio- 
fecution  for  high  treafon  was  fet  on  foot  againft.  him 
both  in  England  and  Scotland.  But  Burnet  receiving 
the  news  thereof  before  it  arrived  at  the  States,. he 
avoided  the  ftorm,  by  petitioning  for,  and  obtaining 
without  any  difficulty,  a  bill  of  naturalization,  in  order 
to  his  intended  marriage  with  Mary  Scott,  a  Huteh 
lady  of  confiderable  fortune,  who,  with  the  advan¬ 
tage  of  birth,  had  thofe  of  a  fine  perfon  and  under- 
ftanding. 

After  his  marriage  with  this  lady,  being  legally  un¬ 
der  the  protection  of  Holland,  when  Mr  Burnet  found 
King  James  plainly  fubverting  the  conftitution,  he 
omitted  no  method  to  fupport  and  promote  the  defign 
the  prinee  of  Orange  had  formed  of  delivering  Great 
Britain,  and  came  over  w  ith  him  in  quality  of  chap¬ 
lain.  He  was  foon  advanced  to  the  fee  of  Salifbury. 
He  declared  for  moderate  meafures  with  regard  to  the 
clergy  who  ferupled  to  take  the  oaths,  and  many  were 
difpleafed  with  him  for  declaring  for  the  toleration  of 
nonconformifts.  His  paftoral  letter  concerning  the 
oaths  of  allegianee  and  fupremacy  to  King  William.and 
Queen  Mary,  1689,  happening  to  touch  upon  the  right 
of  eonqueft,  gave  fueh  offence  to  both  houfes  of  parlia¬ 
ment,  that  it  was  ordered  to  be  burnt  by  the  hands  of 
the  common  exeeutioner.  In  1698  he  loft  his  wife  by 
the  fmallpox  ;  and,  as  he  was  almoft  immediately  af¬ 
ter  appointed  preeeptor  to  the  duke  of.Gloucefter,  in 
whofe  education  he  took  great  care,  this  employment, 
and  the  tender  age  of  his  children,  induced  him  the  lame 
year  to  fupply  her  lofs  by  a  marriage  with  Mrs  Berke- 
ly,  eldeft  daughter  of  Sir  Richard  Blake,  knight.  In 
1699  he  published  his  Expofition  of  the  39  articles  ; 
which  oecafioned  a  representation  againft  him  in  the 
lower  houfe  of  convocation  in  the  year  1701  ;  but  he 
was  vindicated  in  the  upper  houfe.  His  fpeech  in  the 
houfe  of  lords  in  1704  againft  the  bill  to  prevent  oe- 
cafional  conformity  was  feverely  attacked.  He  died  m 
^  7 1  ^  and  was  interred  in  the  church  of  St  James, 
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Clerkenwxll,  where  he  has  a  monument  ereCted  to  him.  Burnet. 
He  formed  a  fcheme  for  augmenting  the  poor  livings  5 *  '“V"  J~ 
which  he  prefled  forward  with  fuch  iuecefs,  that  it  end¬ 
ed  in  an  aCt  of  parliament  paffed  in  the  fecond  year  of 
Queen  Anne,  “  for  the  augmentation  of  the  livings  of 
the  poor  clergy.” 

Burnet,  Thomas ,  a  polite  and  learned  writer  in 
the  end  of  the  X  7th  century,  was  born  in  Scotland,  but 
educated  in  Cambridge  under  the  tuition  of  Mr  John 
Tillotfon,  afterwards  archbilhop  of  Canterbury.  In 
the  beginning  of  1685,  he  was  made  matter  of  Sutton’s 
hofpital  in  London,  after  which  he  entered  into  holy 
orders..  During  the  reign  of  King  James,  he  made  a 
noble  (land  in  his  poft  as  mafter  of  the  Charter-houfe 
againft  the  eneroaehments  of  that  monarch,  who  would 
have  impofed  one  Andrew  Popham,  a  Papift,  as  a  pen- 
fioner  upon  the  foundation  of  that  houfe.  In  1680  he 
publiftied  his  Te/luris  theoria  facra ,  fo  univerfally  ad¬ 
mired  for  the  purity  of  the  ftyle  and  beauty  of  the  fen- 
timents,  that  King  Charles  gave  encouragement  to  a 
tranflation  of  it  into  Englifh.  Ihis  theory  was,  how¬ 
ever,  attacked  by  feveral  writers.  In  1692  he  pub¬ 
liftied  his  ArcJiceologia  philofophica ,  dedicated  to  King 
William,  to  whom  he  was  clerk  of  the  elofet.  He 
died  in  1715.  Since  his  death  hath  been  publiftied, 
his  book  De  Jlatu  mortuorum  et  refur  gentium ,  and  his 
treatife  De  fide  et  officiis  Chrifiianorum . 

Burnet,  the  Honourable  James ,  Lord  Monboddo ,  a 
fenator  of  the  college  of  juftice  in  Scotland,  was  bom 
about  the  year  1714.  He  was  the  fon  of  Mr  Burnet  of 
Monboddo  in  Kineardineftiire.  After  palling  through 
the  ufual  courfe  of  fchool  education,  he  profeeuted  his 
ftudies  at  the  univerfities  of  Aberdeen,  Edinburgh,  and 
Leyden,  wfith  diftingufthed  reputation.  He  was  ad¬ 
mitted  an  advocate  in  I73?>  on  of  Fe¬ 

bruary  1767,  he  was  raifed  to  the  bench  by  the  title 
of  Lord  Monboddo,  in  the  room  of  Lord  Milton,  ap¬ 
pointed  a  judge  the  4th  of  June  1742,  and  who.  had 
fucceeded  Sir  John  Lauder  of  Fountainhall,  admitted 
Nov.  1689  ;  being  the  third  on  the  bench  in  fuceef- 
fion  fince  the  revolution. 

He  married  Mifs  Farquharfon,  a  very  amiable  wo¬ 
man,  by  wdiom  he  had  a  fon  and  twro  daughters. 

His  private  life  was  fpent  in  the  practice  of  all  the 
focial  virtues,  and  in  the  enjoyment  of  much  dome  (tic 
felicity.  Although  rigidly  temperate  in  his  habits  of 
life,  he,  however,  delighted  much  in  the  convivial  fo- 
ciety  of  his  friends,  and  among  thefe  he  could  number 
almoft  all  the  moft  eminent  of  thofe  who  were  diftin- 
guifhed  in  Scotland  for  virtue,  literature,  or  genuine 
elegance  of  eonverfation  and  manners.  One  of  thofe 
who  efteemed  him  the  moft  w  as  the  late.  Lord  Garden- 
ftone,  a  man  who  poffefled  no  mean  portion  of  the  fame 
overflowing  benignity  of  difpofition,  the  fame  unim¬ 
peachable  integrity  as  a  judge,  the  fame,  partial  fond- 
nefs  for  literature  and  the  fine  arts.  His  fon,  a  very 
promifing  boy,  in  whofe  education  he  took  great  de¬ 
light,  was,  indeed,  fnatched  away  from  his  affections 
by  a  premature  death.  But,  when  it  was  too  late  for 
forrow  and  anxiety  to  avail,  the  affiiCtcd  father  (titled 
the  emotions  of  nature  in  his  bread,  and  wound  up  the 
energies  of  his  foul  to  the  firmed  tone  of  ftoical  forti¬ 
tude.  He  was,  in  like  manner,  bereaved  of  his  excel¬ 
lent  lady,  the  objeCt  of  his  deareft  tendernefs  *,  and  he 
endured  the  lofs  with  a  fimilar  firmnefs,  fitted  to  do 
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Burnet,  honour  either  to  philofophy  or  to  religion.  In  addi- 

■  t  tion  to  his  office  as  a  judge  in  the  court  of  feffion,  an 
offer  was  made  to  him  of  a  feat  in  the  court  of  judi¬ 
ciary.  But,  though  the  emoluments  of  this  would  have 
made  a  convenient  addition  to  his  income,  he  refufed 
to  accept  it ;  left  its  buftncfs  ftiould  too  much  detach 
him  from  the  purfuit  of  his  favourite  ftudies.  To  thefe 
ftudies  he  continued  through  the  whole  of  a  long  life 
to  be  greatly  devoted.  His  admiration  of  the  man¬ 
ners,  literature,  and  philofophy  of  the  ancients,  was  un¬ 
bounded.  Thus  ftrongly  prepoffeffed,  it  is  not  to  be 
wondered  at,  that  the  companion  which  he  made  be¬ 
tween  the  ancients  and  moderns,  was  little  favourable  to 
the  latter.  For  among  the  former  he  fuppofcd  that  he 
law  all  that  was  elegant,  manly,  and  virtuous,  all  that 
was  praifeworthy  and  excellent  •,  while  the  degenerate 
race  of  the  moderns  exhibited  nothing  but  effeminacy 
and  corruption. 

The  vacation  of  the  court  of  feffion  afforded  him 
Sufficient  leifure  to  retire  every  year,  in  fpring  and  in 
autumn,  to  the  country  )  and  he  ufed  then  to  drefs  in  a 
ilyle  of  limplicity,  as  if  he  had  been  only  a  plain  far¬ 
mer  }  and  to  live  among  the  people  upon  his  eftate, 
with  all  the  kind  familiarity  and  attention  of  an  aged 
father  among  his  grown-up  children.  Although  his 
tftate,  from  the  old  leafes,  afforded  comparatively  but 
a  moderate  income,  he  would  never  raife  the  rents,  or  dif- 
place  an  old  tenant  to  make  room  for  a  new  one  who  of¬ 
fered  a  higher  rent.  In  imitation  of  the  rural  economy 
ef  fome  of  the  ancients,  whom  he  chiefly  admired,  he  ac¬ 
counted  population  the  true  wealth  of  an  eftate,  and  was 
defirous  of  no  improvement  fo  much  as  of  increafing  the 
number  of  fouls  upon  his  lands,  fo  as  to  make  it  greater, 
in  proportion  to  the  extent,  than  that  of  thofe  upon  the 
eftate  of  any  neighbouring  landholder.  It  was  there  he 
had  the  pleafure  of  receiving  Dr  Samuel  Johnfon,  with 
his  friend  James  Bofwell,  at  the  time  when  thefe  two 
gentlemen  were  upon  their  well-known  tour  through 
the  Highlands  of  Scotland.  Johnfon  admired  nothing 
in  literature  fo  much  as  the  difplay  of  a  keen  difcrimi- 
nation  of  human  chara&er,  a  juft  apprehenfion  of  the 
principles  of  moral  action,  and  that  vigorous  common 
fenfe  which  is  the  moft  happily  applicable  to  the  ordi¬ 
nary  conduct  of  life.  Monboddo  delighted  in  the  re¬ 
finements,  the  fubtleties,  the  abftra&ions,  the  affecta¬ 
tions  of  literature  )  and  in  comparifon  with  thefe,  def- 
pifed  the  groffnefs  of  modern  tafte  and  of  common  af¬ 
fairs.  Johnfon  thought  learning  and  fcience  to  be  lit¬ 
tle  valuable,  except  fo  far  as  they  could  be  made  fub- 
fervient  to  the  purpofes  of  living  ufefully  and  happily 
with  the  world,  upon  his  own  terms.  Monboddo’s 
favourite  fcience  taught  him  to  look  down  with  con¬ 
tempt  upon  all  fublunary,  and  efpecially  upon  all  mo¬ 
dern  things )  and  to  fit  life  to  literature  and  philofo¬ 
phy,  not  literature  and  philofophy  to  life.  James  Bof- 
vell,  therefore,  in  carrying  Johnfon  to  vilit  Monbod¬ 
do,  probably  thought  of  pitting  them  one  againft  an¬ 
other,  as  two  game  cocks,  and  promifed  himfclf  much 
fport  from  the  colloquial  conteft  which  he  expeCled  to 
tnfue  between  them.  But  Monboddo  was  too  hofpi- 
table  and  courteous  to  enter  into  keen  contention  with 
a  ftrangcr  in  his  own  houfe.  There  was  much  talk 
between  them,  but  no  angry  controvcrfy,  no  exafpe- 
ration  of  that  diflike  for  each  other’s  well-known 
peculiarities  with  which  they  had  met.  Johnfon,  it  is 
Vol.  V.  Part  I. 
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true,  flill  continued  to  think  Lord  Monboddo  what  he  Burnet, 
called  a  prig  in  literature.  - v— 

Lord  Monboddo  ufed  frequently  to  vifit  London,  to 
which  he  was  allured  by  the  opportunity  that  great 
metropolis  affords  of  enjoying  the  convention  of  a  vail 
number  of  men  of  profound  erudition.  A  journey  to 
the  capital  became  a  favourite  amufement  of  his  peri¬ 
ods  of  vacation  from  the  bufinefs  of  the  court  to  which 
he  belonged  5  and,  for  a  time,  he  made  this  journey 
once  a  year.  A  carriage,  a  vehicle  that  was  not  iii 
common  ufe  among  the  ancients,  he  confidered  as  an 
engine  of  effeminacy  and  floth,  which  it  was  di grace¬ 
ful  for  a  man  to  make  ufe  of  in  travelling.  To  be 
dragged  at  the  tail  of  a  horfe,  inftead  of  mounting  up¬ 
on  his  back,  feemed,  in  his  eyes,  to  be  a  truly  ludL 
crous  degradation  of  the  genuine  dignity  of  human  na¬ 
ture.  In  all  his  journeys,  therefore,  between  Edin¬ 
burgh  and  London,  he  was  wont  to  ride  on  horfeback, 
with  a  fingle  fervant  attending  him.  He  continued 
this  practice,  without  finding  it  too  fatiguing  for  his 
ftrength,  till  he  was  upwards  of  eighty  >ears  of  age. 

Within  thefe  few  years,  on  his  return  from  a  laft  vifit, 
which  he  made  on  purpofe  to  take  leave,  before  his 
death,  of  all  his  old  friends  in  London,  he  became  ex¬ 
ceedingly  ill  upon  the  road,  and  was  unable  to  proceed  5 
and  had  he  not  been  overtaken  by  a  Scotch  friend, 
who  prevailed  upon  him  to  travel  the  remainder  of  the 
way  in  a  carriage,  he  might,  perhaps,  have  a&ually 
perifhed  by  the  way  fide,  or  breathed  his  laft  in  fome 
dirty  inn..  Since  that  time,  he  did  not  again  attempt 
an  equeftrian  journey  to  London. 

In  London,  his  vifits  were  exceedingly  acceptable  to 
all  his  friends,  whether  of  the  literary  or  fafhionable 
world.  He  delighted  to  fhew  himfelf  at  court }  and  the 
king  is  faid  to  have  taken  a  pleafure  in  converting  with 
the  old  man  with  a  diftinguiftiing  notice  that  could  net 
but  be  very  flattering  to  him. 

A  conftitution  of  body,  naturally  framed  to  wear 
well  and  laft  long,  was  ftrength ened  to  Lord  Monbod¬ 
do  by  exercife,  guarded  by  temperance,  and  by  a  te¬ 
nor  of  mind  too  firm  to  be  deeply  broken  in  upon  by 
thofe  paffions  which  confume  the  principles  of  life.  In 
the  country  he  always  ufed  much  the  exercifes  of 
walking  in  the  open  air,  and  of  riding.  The  cold  bath 
was  a  means  ©f  preferving  the  health,  to  which  he  had 
recourfe  in  all  feafons,  amidft  every  feverity  of  the 
weather,  under  every  inconvenience  of  indifpofition  or 
bufinefs,  with  a  perfeverance  invincible.  He  was  ac- 
cuftomed,  alike  in  winter  and  in  fummer,  to  rife  at  a 
very  early  hour  in  the  morning,  and,  without  lofs  of 
time,  to  betake  himfclf  to  ftudy  or  wholefome  exercife. 

It  is  faid,  that  he  even  found  the  ufe  of  what  he  called 
the  air  bath,  or  the  pra&ice  of  occafionally  walking 
about,  for  fome  minutes,  naked,  in  a  room  filled  with 
frefh  and  cool  air,  to  be  highly  falutary. 

Lord  Monboddo  is  well  known  to  the  world  as  a 
man  of  letters.  His  firft  publication  was  “  a  Differta- 
tion  on  the  Origin  and  Progrefs  of  Language,”  in  2 
vols.  8vo.  17735  which  were  followed  by  four  more 
vols.  the  laft  publiftied  not  long  before  his  death.  In 
this  work,  intended  chiefly  to  vindicate  the  honours  of 
Grecian  literature,  he  aferibes  the  origin  of  alphabetical 
writing  to  the  Egyptians  5  and  ftrenuoufly  maintains, 
that  the  ouran-outang  is  a  elafs  of  the  human  fpecies, 
and  that  his  want  of  fpeeeh  ismcrelv  accidental.  Heal- 
B  v  fo 


&  U  R  [I 

Burnet.  f0  endeavours  to  eftablifh  the  reality  of  the  exiftenee  of 
i — m  y  i  .  and  other  fictitious  animals.  He  was  indu¬ 

ced  to  undertake  another  work,  for  the  purpofe  of  de¬ 
fending  the  eaufe  of  Grceian  philofophy  ;  and  publifh- 
ed,  in  five  vols.  q.to,  a  work  entitled,  Antient  Mcta- 
phyfics,”  which,  like  the  other,  is  remarkable  for  a  fur- 
prifing  mixture  of  erudition  and  genius,  with  the  mod 
abfurd  whim  ana  conceit. 

As  a  judge,  his  decifions  were  found,  upright,  and 
learned,  and  marked  with  acute  diferimination  ;  and 
free  from  thofe  paradoxes  and  partialities  which  appear 
in  his  writings.  He  attended  his  judicial  duty  with 
indefatigable  diligence  till  within  a  few  days  of  his 
death,  which  happened  at  his  houfe  in  Edinburgh,  May 
26.  1799,  at  the  advanced  age  of  85. 

His  elded  daughter  married  fome  years  before  his 
death.  His  fecond  daughter,  in  perfonal  loveljnefs  one 
of  the  fined  women  of  the  age,  was  beheld  in  every 
public  plaee  with  general  admiration,  and  was  fought 
in  marriage  by  many  fuitors.  Her  mind  was  endowed 
with  all  her  father’s  benevolence  of  temper,  and  with  all 
his  tade  for  elegant  literature,  without  any  portion  of  his 
whim  and  caprice.  It  was  her  chief  delight  to  be  the. 
nurfe  and  the  companion  of  his  declining  age.  Her  pre¬ 
fence  contributed  to  draw  around  him,  in  his  houfe,  and 
at  his  table,  all  that  was  truly  refpe&able  among  the 
youth. of  his  country.  She  mingled  in  the  world  of 
fafhion,  without  (haring  its  follies  •,  and  heard  thofe  flat¬ 
teries  which  are  addreded  to  youth  and  beauty,  without 
being  betrayed  to  that  light  and  felfifh  vanity  which  is 
often  the  only  fentiment  that  fills  the  heart  of  thehigh- 
praifed  beauty.  She  delighted  in  reading,  in  literary 
converfation,  in  poetry,  and  in  the  fine  arts,  without 
contrafling  from  this  tade,  any  of  that  pedantic  felf 
conceit  and  affeftation  whieh  ufually  charaaerize  lite¬ 
rary  ladies,  and  whofe  pre fence  often  frightens  away  the 
domedie  virtues,  the  graecs,  the  delicacies,  and  all  the 
more  intereding  charms  of  the  fex.  \\  hen  Burns,  the 
well-known  Scotidi  poet,  fird  arrived  from  the  plough 
in  Ayrfhire  to  publish  his  poems  in  Edinburgh,  there 
was  none  by  whom  he  was  more  zcaloufly  patronized 
than  by  Lord  Monboddo  and  his  lovely  daughter.  No 
man’s  feelings  were  ever  more  powerfully  or  exquifitely 
alive  than  thofe  of  the  rudie  bard,  to  the  emotions  of 
gratitude,  or  to  the  admiration  of  the  good  and  fair. 
In  a  poem  which  he  at  that  time  wrote,  as  a  panegy¬ 
rical  addrefs  to  Edinburgh,  he  took  occafion  to  cele¬ 
brate  the  beauty  and  excellence  of  Mils  Burnet,  m, 
perhaps,  the  fined  danza  of  the  whole  : 

“  Thy  daughters  bright  thy  walks  adorn, 

“  Gay  as  the  gilded  dimmer  fky, 
a  Sweet  as  the  dewy  milk-white  thorn, 

“  Dear  as  the  raptur’d  thrill  of  joy  ! 

“  Fair  Burnet  drikes  th’  adoring  eye 
“  Heav’n’s  beauties  on  my  fancy  dune, 

“  I  fee  the  Sire  of  Love  on  high,  . 

“  And  own  his  work,  indeed,  divine.” 

She  was  the  ornament  of  the  elegant  foeicty  of  the 
city  in  whieh  die  refided,  her  father’s  pride,  and  the 
comfort  of  his  domedie  life  in  his  declining  years. 
Every  amiable  and  noble  fentiment  was  familiar  to  her 
heart  every  female  virtue  was  exemplified  m  her  life. 
"Vet  this  woman,  thus  lovely,  thus  elegant,  thus  wife 
and  virtuous,  was  eut  off  in  the  dow  er  of  her  age,  and 
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left  her  father  bereft  of  the  lad  tender  tie  whieh  bound'  Burnet 
him  to  fociety  and  to  life.  She  died  about  fix  years  Jj 
before  him  of  a  eonfumption  ;  a  difeafe  that  in  Seot-  ,  urt^mg’ 
land  proves  too  often  fatal  to  the  lovelied  and  mod 
promifing  among  the  fair  and  the  young.  Neither  his 
philofophy,  nor  the  neeeffary  torpor  of  the  feelings  of 
extreme  old  age,  were  capable  of  preventing  Lord  Mon¬ 
boddo  from  being  very  deeply  affeded  by  fo  grievous  & 
lofs  ;  and  from  that  time  he  began  to  droop  exceeding¬ 
ly  in  his  health  and  fpirits.  Edin.  Mag . 

Burnet.  See  Poterium  and  Sanguisorba,  Bo¬ 
tany  Index . 

BURNHAM,  a  market-town  of  Norfolk  in  Eng¬ 
land,  fituated  in  E.  Long.  o.  50.  N.  Lat.  53.  o. 

BURNING,  the  action  of  fire  on  fome  pabulum  or 
fuel,  by  which  the  minute  parts  thereof  are  put  into  a 
violent  motion,  and  fome  of  them  affuming  the  nature 
of  fire  themfelves,  fly  off  in  orbem ,  while  the  red  are 
diffipated  in  form  of  vapour  or  reduced  to  adies.  See 
Ignition. 

Extraordinary  Cafes  of  BURNING .  We  have  in- 
danecs  of  perfons  burnt  by  fire  kindled  within  their 
own  bodies.  A  woman  at  Paris,  who  ufed  to  drink 
brandy  to  excefs,  was  one  night  reduced  to  adies  by  a 
fire  from  within,  all  but  her  head  and  the  ends  of  her 
fingers.  Signora  Corn.  Zangari,  or,  as  others  call  her, 

Corn.  Band /,  an  aged  lady,  of  an  unblemiftied  life,  near 
Ccfana  in  Romagna,  underwent  the  fame  fate  in  March 
17  >1.  She  had  retired  in  the  evening  to  her  chamber 
fome  what  indifpofed  5  and  in  the  morning  was  found 
in  the  middle  of  the  room  reduced  to  adies,  all  except 
her  faee,  legs,  (kull,  and  three  fingers.  The  dockings 
and  (hoes  (he  had  on  were  net  burnt  in  the  lead.  The 
adies  were  light  •,  and,  on  preding  between  the  fingers, 
van  idled,  leaving  behind  a  grofs  it  inking  moidure  with 
whieh  the  floor  was  fmeared  ;  the  walls  and  furniture 
of  the  rodm  being  covered  with  a  moid  cineritious 
foot,  which  had  not  only  dained  the  linen  in  the  eh  tils, 
but’had  penetrated  into  the  clofet,  as  well  as  into  the 
room  overhead,  the  walls  of  which  were  moidcned  with 
the  fame  vifeous  humour. — We  have  various  other  re¬ 
lations  of  perfons  burnt  to  death  in  this  unaccountable 
manner. 

Sig.  Mondini,  Bianehini,  and  Maffei,  have  written 
treadles  exprefs  to  aceount  for  the  eaufe  of  lb  extraor¬ 
dinary  an  event :  common  fire  it  could  not  be,  dnee  this 
w  ould  likewife  have  burnt  the  bed  and  the  room  ;  beffdes 
that  it  would  have  required  many  hours,  and  a  vaft 
quantity  of  fuel,  to  reduce  a  human  body  to  allies;  and, 
after  all,  a  coniiderable  part  of  the  bones  would  have 
remained  entire,  as  they  v'ere  anciently  found  after  the 
fiereed  funeral  fires.  Some  attribute  the  t  i xe&  to  a  mine 
of  fulphur  under  the  houfe;  others  to  a  miracle  ^  while 
others  fufpedl  that  art  of  viilany  had  a  hand  in  it.  A 
philofopher  of  Verona  maintains,  that  fuch  a  eondagra- 
tion  might  have  arifen  from  the  inflammable  maUtrs 
wherewith  the  human  body  naturally  abounds.  Sig. 
Bianehini  accounts  for  the  conflagration  of  the  lady 
above-mentioned,  from  her  ufing  a  bath  or  lotion  of 
camphorated  fpirit  of  wine  when  die  found  herfelf  out 
of  order.  Maffei  fuppofes  it  owing  to  lightning,  but 
to  lightning  generated  in  her  own  body,  agreeable  to 
his  doctrine,  whieh  is,  That  lightning  does  not  pro¬ 
ceed  from  the  clouds,  but  is  always  produced  in  the 
place  where  it  is  feen  and  its  effects  perceived.  W  e 
1  have 
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burning,  have  lied  a  late  attempt  to  eftablilh  tlie  opinion,  that 
vm,wmm  thefe  deftroying  internal  fires  arc  caufed  in  the  entrails 
of  the  body  by  inflamed  effluvia  of  the  blood  ;  by  juices 
and  fermentation  in  the  ftomach  ;  by  the  many  com- 
buftible  matters  which  abound  in  living  bodies  for  the 
purpofes  of  life  ;  and,  finally,  by  the  fiery  evaporations 
which  exhale  from  the  fettlings  of  fpirit  of  wine,  bran¬ 
dies,  and  other  hot  liquors,  in  the  tunica  villofa  of  the 
ftomach  and  other  adipofe  or  fat  membranes  5  within 
which  thofe  fpirits  engender  a  kind  of  camphor,  which 
in  the  night  time,  in  fleep,  by  a  full  refpiration,  are 
put  in  a  Itronger  motion,  and  are  more  apt  to  be  fet  on 
fire.  Others  aferibe  the  caufe  of  fuch  perfons  being 
fet  on  fire  to  lightning  ;  and  their  burning  fo  entirely, 
to  the  greater  quantity  of  phofphorus  and  other  com* 
buftible  matters  they  contained. — For  our  own  part, 
we  can  by  no  means  pretend  to  explain  the  caufe  of 
fuch  a  phenomenon  :  but  for  the  interefts  of  humanity, 
v/c  wilh  it  could  be  derived  from  fomething  external 
to  the  human  body ;  for  if,  to  the  calamities  of  human 
life  already  known,  we  fu  per  add  a  fufpicion  that  we 
may  unexpedledly,  and  without  the  leaft  warning,  be 
confumed  by  an  internal  fire,  the  thought  is  too  dread¬ 
ful  to  be  borne. 

Burking,  or  Brenning i  in  our  old  cuftoms,  denotes 
an  infectious  difeafe,  got  in  the  flews  by  converfing 
with  lewd  women,  and  fuppofed  to  be  the  fame  with 
what  we  now  call  the  venereal  d'feafe . 

In  a  manufeript  of  the  vocation  of  John  Bale  to  the 
bilhopric  of  Oifory,  written  by  himfelf,  he  fpeaks  of 
Dr  Hugh  Wefton,  who  was  dean  of  Windfor  in  1556, 
but  deprived  by  Cardinal  Pole  for  adultery,  thus  :  “  At 
this  day  is  leaclierous  Wefton,  who  is  more  praCtifed  in 
the  arts  of  breech-burning,  than  all  the  whores  of  the 
flews.  He  not  long  ago  brent  a  beggar  of  St  Botolph’g 
parilh.”  See  Stlws. 

Burking,  in  antiquity,  a  way  of  difpofing  of  the 
dead,  much  praClifed  by  the  ancient  Greeks  and  Ro¬ 
mans,  and  Hill  retained  by  feveral  nations  in  the  Eaft 
and  W eft  Indies.  The  antiquity  of  this  cuftom  rifes 
as  high  as  the  Theban  war,  where  we  are  told  of 
the  great  folemnity  accompanying  this  ceremony  at 
the  pyre  of  Menceacus  and  Archemorus,^  who  were 
cotemporary  with  Jair,  the  eighth  judge  of  Ilrael. 
Homer  abounds  w'ith  funeral  obfequies  of  this  na¬ 
ture.  In  the  inward  regions  of  Afia,  tl)e  pra£lice 
was  of  very  ancient  date,  and  the  continuance  long  : 
for  we  are  told,  that,  in  the  reign  of  Julian,  the  king 
of  Chionia  burnt  his  fon’s  body,  and  depofited  the  allies 
in  a  filver  urn.  Coeval  almoll  with  the  firft  inftances  of 
this  kind  in  the  eaft,  was  the  praltice  in  the  wreftern 
parts  of  the  world.  The  Herulians,  the  Getes,  and 
the  Thracians,  had  all  along  obferved  it;  and  its  anti¬ 
quity  was  as  great  with  the  Celtse,  Sarmatians,  and 
other  neighbouring  nations.  The  origin  of  this  cuftom 
leems  to  have  been  out  of  friendlhip  to  the  deceafed  : 
their  alhes  were  preferved  as  wre  preferve  a  lock  of  hair, 
a  ring,  or  a  fcal,  which  had  been  the  property  of  a  de¬ 
ceafed  friend. 

Kings  were  burnt  in  cloth  made  of  the  afbellos  ftone, 
that  their  allies  might  be  preferved  pure  from  any  mix¬ 
ture  with  the  fuel  and  other  matters  thrown  on  the  fu¬ 
neral  pile.  The  fame  method  is  ftill  obferved  with  the 
princes  of  Tartary.  Among  the  Greeks,  the  body  wras 
placed  on  the  top  of  a  pile,  on  which  were  thrown  di- 
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vers  animals,  and  even  Haves  and  captives,  befides  un¬ 
guents  and  perfumes.  In  the  funeral  of  Patroclus  we 
find  a  number  of  Iheep  and  oxen  thrown  in,  then  four 
horfes,  followed  by  two  dogs,  and  laftly  by  12  Trojan 
prifoners.  The  like  is  mentioned  by  Virgil  in  the  fune¬ 
rals  of  his  Trojans  ;  where,  befide3  oxen,  fwine,  and 
all  manner  of  cattle,  we  find  eight  youths  condemned  to 
the  flames*  The  firft  thing  was  the  fat  of  the  beafts, 
wdierewith  the  body  wras  covered,  that  it  might  con- 
fumc  the  fooner :  it  being  reckoned  great  felicity  to 
be  quickly  reduced  to  allies.  For  the  like  reafon,  where 
numbers  were  to  be  burnt  at  the  fame  time,  care  was 
taken  to  mix  with  the  reft  fome  of  humid  conftitutions, 
and  therefore  more  ealily  to  be  inflamed.  Thus  we  arc 
allured  by  Plutarch  and  Maerobius,  that  for  every  ten 
men  it  was  cuftomary  to  put  in  one  woman,  Soldiers 
ufually  had  their  arms  burnt  with  them*  The  garments 
worn  by  the  livings  were  alfo  thrown  on  the  pile,  with 
other  ornaments  and  prefents  ;  a  piece  of  extravagance 
which  the  Athenians  carried  to  fo  great  a  height,  that 
fome  of  their  lawgivers  were  forced  to  reftrain  them, 
by  fevere  penalties,  from  defrauding  the  living  by  their 
liberality  to  the  dead. — In  fome  calcs,  burning  w  as  ex- 
prefsly  forbidden  among  the  Romans,  and  even  looked 
upon  as  the  higheft  impiety.  Thus  infants,  who  died 
before  the  breeding  of  teeth,  were  intombed  unburnt 
in  the  ground,  in  a  particular  place  fet  apart  for  this 
purpofe,  called  Juggrundarium .  The  like  was  pra&iled 
with  regard  to  thofe  who  had  been  ftruek  dead  with 
lightning,  who  were  never  to  be  burnt  again;  Some  fay 
that  burning  was  denied  to  filicides. — The  manner  of 
burning  among  the  Romans  was  not  unlike  that  of  the 
Greeks ;  the  corpfe,  being  brought  out  without  the 
city,  was  carried  direHly  to  the  place  appointed  for 
burning  it  ;  which,  if  it  joined  to  the  fepulchre,  W'as 
called  tu/lum  ;  if  feparate  from  it,  ujlrina  ;  and  there 
laid  on  the  rogus  or  pgr  a,  a  pile  of  wood  prepared  on 
which  to  burn  it,  built  in  iliape  of  an  altar,  but  of  dif¬ 
ferent  height,  according  to  the  quality  of  the  deceafed. 
The  wood  ufed  was  commonly  from  fuch  trees  as  con¬ 
tain  moil  pitch  or  rolin  ;  and  if  any  other  were  uied, 
they  fplit  it,  for  the  more  eafy  catching  fire  :  round 
the  pile  they  fet  cyprefs  trees,  probably  to  hinder  the 
noifome  lmell  of  the  corpfe.  The  body  was  not  placed 
on  the  bare  pile,  but  on  the  couch  or  bed  whereon  it 
lay.  This  done,  the  next  of  blood  performed  the  ce¬ 
remony  of  lighting  the  pile  ;  which  they  did  w  ith  a 
torch,  turning  their  faces  all  the  while  the  other  way, 
as  if  it  w  ere  done  with  relu&ance.  During  the  cere¬ 
mony,  decurfions  and  games  were  celebrated ;  after 
which  came  the  ojjtiegiutn ,  or  gathering  of  the  bones 
and  allies  ;  alfo  walhingand  anointing  them,  and  repo- 
fiting  them  in  urns. 

Burning,  among  furgeons,  denotes  the  application 
of  an  adlual  cautery,  that  is,  a  red-hot  iron  inilrument, 
to  the  part  affe£led  ;  otherwife  denominated  Ceiiteri%a - 
tion .  The  whole  art  of  phyiic  among  the  Japanefc 
lies  in  the  choice  of  places  proper  to  be  burnt  :  which 
are  varied  according  to  the  difeafe.  In  the  country  of 
the  Mogul,  the  colic  is  cured  by  an  iron  ring  applied 
red  hot  about  the  patient’s  navel.  Certain  it  is,  that 
fome  very  extraordinary  cures  have  been  performed  ac¬ 
cidentally  by  burning.  The  following  eale  is  recorded 
in  the  Memoirs  of  the  academy  of  feienees  by  M.  Hom- 
berg.  A  woman  of  about  35  became  fubjeft  to  a  head- 
&  %  ach* 
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burning.  ach,  winch  at  times  was  fo  violent  that  it  drove  her  out 
0f  her  fenfes,  making  her  fometimes  ftupid  and  foolifh, 
at  other  times  raving  and  furious.  The  feat  of  the  pain 
was  in  the  forehead,  and  over  the  eyes,  which  were  in¬ 
flamed,  and  looked  violently  red  and  fparkling  j  and 
the  moll  violent  fits  of  it  were  attended  with  naufeas 
and  vomitings.  In  the  times  of  the  fits,  fhe  could  take 
no  food ;  but  out  of  them,  had  a  very  good  ftomach. 

Mr  Homberg  had  in  vain  attempted  her  eure  for  three 
years  with  all  kinds  of  medicines  ;  only  opium  fuc- 
ceeded  ;  and  that  but  little,  all  its  effect  being  only  the 
taking  off  the  pain  for  a  few  hours.  The  rednefs  of  her 
eyes  was  always  the  fign  of  an  approaching  fit.  One 
night,  feeling  a  fit  coming  on,  fhe  went  to  lie  down 
upon  the  bed  }  but  firfi  walked  up  to  the  glafs  with 
the  candle  in  her  hand,  to  fee  how  her  eyes  looked : 
in  obferving  this,  the  eandle  fet  fire  to  her  eap  :  and  as 
fhe  was  alone,  her  head  was  terribly  burnt  before  the 
fire  could  be  extinguifhed.  Mr  Homberg  was  fent  for, 
and  ordered  bleeding  and  proper  dreflings :  but  it  was 
perceived,  that  the  expelled  fit  this  night  never  came 
on  }  the  pain  of  the  burning  wore  off  by  degrees  ;  and 
the  patient  found  herfelf  from  that  hour  cured  of  the 
headach,  which  had  never  returned  in  four  years  after, 
which  was  the  time  when  the  account  was  communi¬ 
cated.  Another  cafe,  not  lefs  remarkable  than  the 
-former,  was  communicated  to  Mr  Homberg  by  a  phy- 
fician  at  Bruges.  A  woman,  who  for  fevcral  years 
had  her  legs  and  thighs  fwelled  in  an  extraordinary 
manner,  found  fome  relief  from  rubbing  them  before 
the  fire  with  brandy  every  morning  and  evening. 
One  evening  the  fire  chanced  to  catch  the  brandy  fhe 
had  rubbed  herfelf  with,  and  flightly  burnt  her.  She 
applied  fome  brandy  to  her  burn  \  and  in  the  night  all 
the  water  her  legs  and  thighs  were  fwelled  with  was 
entirely  difeharged  by  urine,  and  the  fwelling  did  not 
again  return. 

B UBN1NG -Bufhy  See  Bush. 

B  UBNING-G/afSy  a  convex  glafs  commonly  fpherieal, 
which  being  expofed  directly  to  the  fun,  collects  all  the 
rays  falling  thereon  into  a 'Very  fmall  fpaee  called  the 
focus ;  where  wood  or  any  other  eombufliblc  matter 
"being  put,  will  be  fet  on  fire.  The  term  burning-g/afs 
is  alfo  ufed  to  denote  thofe  concave  mirrors,  whether 
xompofed  of  glafs  quickfilveied,  or  of  metalline  mat¬ 
ters,  which  bum  by  reflexion,  condenfing  the  fun’s  rays 
into  a  foeus  fimilar  to  the  former. 

The  ufe  of  burning-glaffes  appears  to  have  been  very 
ancient.  Diodorus  Siculus,  Lucian,  Dion,  Zonaras, 
Galen,  Anthemius,  Euftathius,  Tzetzes,  and  others, 
^atteft,  that  by  means  of  them  Archimedes  fet  fire  to 
the  Roman  fleet  at  the  ficge  of  Syracufe.  Tzetzes  is 
fo  particular  in  his  aceount  of  this  matter,  that  his  de- 
feriotion  fuggefled  to  Kircher  the  method  by  which 
it  was  probably  aecompliflicd.  That  author  fays,  that 
Archimedes  fet  fire  to  Mareellus’s  navy,  by  means 
of  a  burning  glafs  compofed  of  fmall  fquarc  mirrors 
moving  every  way  upon  hinges.j  which,  when  plaeed 
in  the  fun’s  rays,  directed  them  upon  the  Roman  fleet, 
fo  as  to  reduee  it  to  allies  at  the  diftance  of  a  bow  fliot.” 
A  very  particular  teilimony  we  have  alfo  from  Anthe¬ 
mius  of  Lydia,  who  takes  pains  to  prove  the  poffibility 
of  fetting  fire  to  a  fleet,  or  any  other  eombuftible  bo¬ 
dy,  at  fuch  a  diftanec, 

v  rphat  the  ancients  were  alfo  acquainted  with  the  ufe 
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of  catoptric  or  refrafting  burning-glaffes,  appears  from  Burning, 
a  paffage  in  Ariftophanes’s  comedy  of  The  Clouds,  which  ’ 
clearly  treats  of  their  effedts.  The  author  introduces 
Socrates  as  examining  Strepfiades  about  the  method 
he  had  dilcovered  of  getting  clear  of  his  debts.  -He 
replies,  that  “  he  thought  of  making  ufe  of  a  burn- 
ing-glafs  which  he  had  hitherto  ufed  in  kindling  his 
fire  “  for  (fays  he)  fliould  they  bring  a  writ  againft 
me,  I’ll  immediately  place  my  glafs  in  the  fun  at  fome 
little  diftance  from  it,  and  fet  it  on  fire.”  Pliny  and 
La&antius  have  alfo  fpoken  of  glaffes  that  burn  by 
refraftion.  The  former  calls  them  balls  or  globes .  of 
glafs  or  cryfal,  which,  expofed  to  the  fun,  tranfmit  a 
heat  fuffieient  to  fet  fire  to  cloth,  or  corrode  the  dead 
flefli  of  thofe  patients  who  Hand  in  need  of  cauftics  ; 
and  the  latter,  after  Clemens  Alexandrinus,  takes  no¬ 
tice  that  fire  may  be  kindled  by  ihterpofing  glaffes  fill¬ 
ed  with  water  between  the  fun  and  the  objedt,  fo  as  to 
tranfmit  the  rays  to  it. 

It  feems  difficult  to  coneeive  how  they  ffiould  know 
fuch  glaffes  would  burn  without  knowing  they  would 
magnify,  which  it  is  granted  they  did  not,  till  towards 
the  clofe  of  the  13th  eentury,  when  fpedtacles  were  firil 
thought  on.  For  as  to  thofe  paffages  in  Plautus  which 
feem  to  intimate  the  knowledge  of  fpeftacles,  M.  de 
la  Hire  obferves,  they  do  not  prove  any  fueh  thing  ; 
and  he  folves  this,  by  obferving,  that  their  burning- 
glaffes  being  fpberes,  either  folid  or  full  of  water,  their 
foei  would  be  one-fourth  of  their  diameter  diftant  from 
them.  If  then  their  diameter  were  fuppofed  half  a  foot, 
which  is  the  moft  we  ean  allow,  an  objedl  mull  be  at  an 
inch  and  an  half  diftance  to  pereeive  it  magnified ;  thofe 
at  greater  diftances  do  not  appear  greater,  but  only 
more  confufed  through  the  glafs  than  out  of  it.  It  is 
no  wonder,  therefore,  the  magnifying  property  of  eon- 
vex  glaffes  was  unknown,  and  the  burning  one  known. 

It  is  more  wonderful  there  Ihould  be  300  years  between 
the  invention  of  fpedtacles  and  tclefeopes. 

Among  the  antients,  the  burning  mirrors  of  Archi¬ 
medes  and  Proclus  are  famous  :  the  former  we  have 
already  taken  notice  of;  by  the  other,  the  navy  ot 
Vitellius  befieging  Byzantium,  according  to  Zonaras, 

was  burnt  to  allies.  , 

Amono  the  moderns,  the  moft  remarkable  burning 
mirrors  are  thofe  of  Settala,  of  Villette,  of  Tfehirnhau- 
fen,  of  Buffon,  of  Trudaine,  and  of  Parker.  _ 

Settala,  canon  of  Padua,  made  a  parabolic  mirror, 
which,  according  to  Shottus,  burnt  pieces  of  wood 
at  the  diftanee  of  1 5  or  16  paces.  The  following  things 
are  noted  of  it  in  the  /IBa  Eruditorum.  1 .  Green  wood 
takes  fire  inflantaneoufly,  fo  as  a  ftrong  wind  cannot 
extinguiffi  it.  2.  Water  boils  immediately ;  and  eggs 
in  it  are  prefently  edible.  3.  A  mixture  01  tin  and 
load,  three  inches  thick,  drops  prefently  ;  and  iron  and 
ftcel  plate  becomes  red-hot  prefently,  and  a  little  alter 
burns  into  holes.  4.  Things  not  capable  of  melting, 
as  ft  ones,  bricks,  &e.  become  foon  red-hot,  like  iron, 
c.  Slate  becomes  firft  white,  then  a  black  glafs.  6.  J  lies 
are  converted  into  a  yellow  glafs,  and  ffiells  into  a 
blackifh  yellow  one.  7.  A  pumice  ftone,  emitted  from 
a  volcano,  melts  into  white  glafs ;  and  8.  A  piece  of 
crucible  alfo  vitrifies  in  eight  minutes.  9.  Bones  are 
foon  turned  into  an  opaque  glafs,  and  earth  into  a  black 
one.  The  breadth  of  this  mirror  is  near  three  Leipiic 
ells,  its  focus  two  ells  from  it )  it  is  made  of  copper. 
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Burning*  and  its  Tub  (lance  is  not  above  double  tbe  thick  nefs  of 

— the  back  of  a  knife. 

Villette,  a  French  artid  of  Lyons,  made  a  large 
mirror,  which  was  bought  by  Tavernier  and  pre- 
fented  to  the  king  of  Perfia  *,  a  fecond,  bought  by  the 
king  of  Denmark  •,  a  third,  prefented  by  the  French 
king  to  the  Royal  Academy ;  a  fourth  has  been  in  Eng¬ 
land,  where  it  was  publicly  expofed.  The  effeds  here¬ 
of,  as  found  by  Dr  Harris  and  Dr  Defaguliers,  are, 
that  a  filver  ilxpenee  is  melted  in  7-J-",  a  King  George’s 
halfpenny  in  16",  and  runs  v/ith  a  hole  in  3 4".  Tin 
melts  in  3",  call  iron  in  16",  (late  in  3"  )  a  foflil  (hell 
caleines  in  7";  a  piece  of  Pompey’s  pillar  at  Alexan¬ 
dria  vitrifies,  the  blaek  part  in  50",  the  white  in 
54"  y  copper  ore  in  8"  \  bone  caleines  in  4",  vitrifies 
in  33".  An  emerald  melts  into  a  fubftance  like  a  tur- 
quois  Stone  *,  a  diamond  weighing  four  grains  lofes  feven- 
eighths  of  its  weight :  the  afbeftos  vitrifies  \  as  all  other 
bodies  will  do,  if  kept  long  enough  in  the  foeus  }  but 
when  once  vitrified,  the  mirror  ean  go  no  farther  with 
them.  This  mirror  is  47  inches  wide,  and  is  ground 
to  a  fphere  of  76  inches  radius ;  fo  that  its  focus  is 
about  38  inches  from  the  vertex.  Its  fubftanee  is  a 
composition  of  tin,  copper,  and  tin-glafs. 

Every  lens,  whether  eonvex,  plano-eonvex,  or  con- 
vexo-eonvex,  eolleds  the  fun’s  rays,  difperfed  over  its 
convexity,  into  a  point  by  refradion  j  and  is  there¬ 
fore  a  burning  glafs.  The  moil  confiderable  of  this 
kind  is  that  made  by  M.  de  Tfchirnhaufen  :  the  dia¬ 
meters  of  his  lenfes  are  three  and  four  feet,  the  foeus 
at  the  diftanee  of  12  feet,  and  its  diameter  an  inch  and 
a  half.  To  make  the  focus  the  more  vivid,  it  is  eol- 
leded  a  feeond  time  by  a  fecond  lens  parallel  to  the  firft, 
and  placed  in  that  point  where  the  diameter  of  the 
cone  of  rays  formed  by  the  firft  lens  is  equal  to  the 
diameter  of  the  fecond  :  fo  that  it  receives  them  all  *, 
and  the  foeus,  from  an  inch  and  a  half,  is  contracted 
into  the  fpaee  of  eight  lines,  and  its  foree  inereafed 
pi  oportionably. 

This  glafs  vitrifies  tiles,  Hates,  pumice-ftones,  &e. 
in  a  moment.  It  melts  fulphur,  pitch,  and  all  rofins, 
under  water  *,  the  afhes  of  vegetables,  woods,  and  other 
matters,  are  tranfmuted  into  glafs  *,  and  every  thing 
applied  to  its  focus  is  either  melted,  turnedTnto  a  calx, 
•or  into  fmoke.  Tfchirnhaufen  obferves,  that  it  fue- 
ceeds  beft  when  the  matter  applied  is  laid  on  a  hard 
charcoal  well  burnt. 

Sir  Ifaae  Newton  prefented  a  burning-glafs  to  the 
royal  foeiety,  confiding  of  feven  eoneave  glades,  fo 
placed  as  that  all  their  foci  join  in  one  phyficnl  pmnt. 
Eaeli  glafs  is  about  1 1  inches  and  a  half  in  diameter : 
fix  of  them  are  plaeed  round  the  feventh,  to  which 
they  are  all  contiguous  \  and  they  form  a  kind  of  feg- 
ment  of  a  fphere,  whole  fubtenfe  is  about  34  inehes 
and  a  half,  and  the  eentral  glafs  lies  about  an  inch  far¬ 
ther  in  than  the  reil.  The  common  focus  is  about  22 
inches  and  a  half  diftant,  and  about  an  inch  in  diame¬ 
ter.  This  glafs  vitrifies  briek  or  tile  in  1",  and  melts 
gold  in  30". 

It  would  appear,  however,  that  glafs  quickfilvered 
is  a  more  proper  material  for  burning-glaffes  than 
metals  *,  for  the  effects  of  that  fpeculum  wherewith  Mr 
Macquer  melted  the  platina  feem  to  have  been  fupe- 
rior  to  thofe  above  mentioned,  though  the  mirror  it- 
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felf  was  much  fmaller.  The  diameter  of  this  glafs  was  Burning* 
only  22  inches,  and  its  focal  diftanee  28.  Black  flint, 
when  expofed  to  the  focus,  being  pov'dered  to  prevent 
its  crackling  and  flying  about,  and  fecured  in  a  large 
piece  of  charcoal,  bubbled  up  and  ran  into  tranfparent 
glafs  in  lefs  than  half  a  minute.  Heflian  crueibles,  and 
glafs-houfe  potr,  vitrified  completely  in  three  or  four 
feeonds.  Forged  iron  fmoked,  boiled,  and  changed  in¬ 
to  a  vitrefeent  fcoria  as  foon  as  it  w^as  expofed  to  the 
foeus.  The  gypfum  of  Montmartre,  when  the  flat 
Tides  of  the  plates  or  leaves  of  whieh  it  is  eompofed 
were  prefented  to  the  glafs,  did  not  (how  the  leaft  dif- 
pofition  to  melt ;  but,  on  prefenting  a  tranfverfe  fec- 
tion  of  it,  or  the  edges  of  the  plates,  it  melted  in  an 
inftant,  with  a  hiding  noife,  into  a  brownifh  yellow 
matter.  Caleareous  ftones  did  not  completely  melt  : 
but  there  was  detached  from  them  a  cirele  more  corn- 
pad  than  the  reft  of  the  mafs,  and  of  the  fize  of  the 
foeus  \  the  feparation  of  which  feemed  to  be  oceafioned 
by  the  fhrinking  of  the  matter  which  had  begun  to  en¬ 
ter  into  fufion.  The  white  calx  of  antimony,  common¬ 
ly  ealled  diaphoretic  antimony ,  melted  better  than  the 
caleareous  ftones,  and  changed  into  an  opaque  pretty 
gloify  fubftance  like  white  enamel.  It  w^as  obferved, 
that  the  whitenefs  of  the  ealeareous  ftones  and  the  an- 
timonial  ealx  was  of  great  difad  vantage  to  their  fufion, 
by  reafon  of  their  refleding  great  part  of  the  fun’s  rays} 
fo  that  the  fubjed  eould  not  undergo  the  full  adivity 
of  the  heat  thrown  upon  it  by  the  burning-glafs.  The 
cafe  was  the  fame  with  metallic  bodies  \  which  melted 
fo  mueh  the  more  difficultly  as  they  were  more  white 
and  poliftied  5  and  this  difference  v^as  fo  remarkable, 
that  in  the  focus  of  this  mirror,  fo  fufible  a  metal  as 
filver,  when  its  furface  w  as  poliflied,  did  not  melt  at 
all. 

Plate  CXXXI.  fig.  x.  reprefents  M.  Buffon’s  burn¬ 
ing  mirror,  which  he  with  great  reafon  fuppofes  to  be 
of  the  fame  nature  with  that  of  Arehimedes.  It  con- 
fifts  of  a  number  of  fmall  mirrors  of  glafs  quickfilvered, 
all  of  which  are  held  together  by  an  iron  frame.  Each 
of  thefe  fmall  mirrors  is  alfo  moveable  by  a  eontrivanee 
on  the  back  part  of  the  frame,  that  fo  their  refledions 
may  all  coincide  in  one  point.  By  this  means  they  are 
capable  of  being  aeeommodated  to  various  heights  of 
the  fun,  and  to  different  diftanees.  The  adjufting  them 
in  this  manner  takes  up  a  eonfiderahle  time*,  but  after 
they  are  fo  adjufted,  the  foeus  will  continue  unaltered 
for  an  hour  or  more. 

Fig.  2.  reprefen ts  a  contrivance  of  M.  Buffon’s  for 
diminishing  the  tbieknefs  of  very  large  refrading  lenfes. 

He  obferves,  that  in  the  large  lenfes  of  this  kind,  and 
which  are  moft  convenient  for  many  purpofes,  the 
tbieknefs  of  the  glafs  in  the  middle  is  fo  great  as  very 
much  to  diminiili  their  force.  For  this  reafon  he  pro- 
pofes  to  form  a  burning-glafs  of  coneentrie  circular 
pieces  of  glafs,  each  reftingupon  the  other,  as  represent¬ 
ed  in  the  figure.  His  method  is  to  divide  the  convex 
arch  of  the  lens  into  three  equal  parts.  Thus,  fuppofe 
the  diameter  to  be  26  inches,  and  the  thicknefs  in  the 
middle  to  be  three  inches:  By  dividing  the  lens  into 
three  concentric  -circles,  and  laying  the-  one  over  the 
other,  the  thicknefs  of  the  middle  piece  needs  be  only 
one  inch  $  at  the  fame  time  that  the  lens  will  have  the 
fame  convexity,  and  almoft  the  fame  focal  diftanee, 

as'- 
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Burning,  as  Jn  the  other  cafe  ;  while  the  effefts  of  it  mull  be 
much  greater,  on  account  of  the  greater  thinnef3  of 
the  glafs. 

M.  Trudaine,  a  French  gentleman,  condruflcd  a 
burning  lens  on  a  new  principle.  It  was  compofed  of 
two  circular  fegments  of  glafs  fpheres,  each  four  feet  in 
diameter,  applied  with  their  concave  fides  towards  each 
other.  The  cavity  was  filled  with  fpirit  of  wine,  of 
which  it  contained  40  pints.  It  was  prefented  by  the 
maker  to  the  royal  academy  of  faiences,  but  was,  not 
long  after,  broken  by  accident.  The  expence  of  con- 
dru£ling  it  amounted  to  about  toool.  fterling.  After 
all,  it  does  not  appear  that  the  efte&s  of  this  lens  were 
very  great.  Mr  Magellan  informs  us,  that  it  could  on¬ 
ly  coagulate  the  particles  of  platina  in  20  minutes, 
while  Mr  Parker’s  lens  entirely  melted  them  in  lefs 
than  two. 

A  large  burning  lens,  indeed,  for  the  purpofe  of  fu- 
ling  and  vitrifying  fuch  fubflances  as  refill  the  fires  of 
-ordinary  furnaces,  and  efpecially  for  the  application  of 
heat  in  vacuo,  and  in  other  circumllances  in  which  heat 
cannot  be  applied  by  any  other  means,  has  long  been  a 
defideratum  among  perfons  concerned  in  philoTophical 
experiments  :  And  it  appears  now  to  be  in  a  great  de¬ 
gree  accomplilhed  by  Mr  Parker.  His  lens  is  three 
feet  in  diameter,  made  of  flint-glafs,  and  which,  when 
fixed  in  its  frame,  expofes  a  fur  face  two  feet  eight 
inches  and  a  half  in  the  clear. 

In  the  Elevation  reprefen ted  on  Plate  C  XXX 1 1,  A  is 
the  lens  of  the  diameter  mentioned  :  thicknefs  in  the 
centre,  three  inches  and  one-fourth  :  weight,  212 
pounds  :  length  of  the  focus,  fix.  feet  eight  inches ; 

.  diameter  of  ditto,  one  inch.  B,  a  fccond  lens,  whofe 

diameter  in  the  frame  is  16  inches,  and  fhotvs  in  the 
clear  13  inches  :  thicknefs  in  the  centre,  one  inch  five- 
eighths:  weight  21  pounds:  length  of  focus  29  inches  : 
diameter  of  ditto,  three-eighths  of  an  inch.  When  the 
two  above  lenfes  are  compounded  together,  the  length 
of  the  focus  is  five  feet  three  inches:  diameter  of  ditto, 
half  an  inch.  C,  a  truncated  cone,  compofed  of  21 
ribs  of  v’ood :  at  the  larger  end  is  fixed  the  great  lens  A  ; 
at  the  fmaller  extremity  the  lclfcr  lens  B  :  near  the 
fmaller  end  is  alfo  fixed  a  rack  D,  palfing  through  the 
pillar  L,  moveable  by  a  pinion  turning  in  the  laid 
pillar,  by  means  of  the  handle  E,  and  thus  giving  a 
vertical  motion  to  the  machine.  F,  a  bar  of  wood, 
•fixed  between  the  two  lower  ribs  of  the  cone  at  G  ; 
liaving,  within  a  chafed  mortice  in  which  it  moves,  an 
apparatus  H,  with  the  iron  plate,  I,  fixed  thereto;  and 
this  part  turning  on  a  ball  and  focket,  K,  a  method  is 
thereby  obtained  of  placing  the  matter  under  experi¬ 
ment,  fo  as  to*  be  a£led  upon  by  the  focal  rays-in  the 
mod  dirc£l  and  powerful  manner.  LL,  a  flrong  ma¬ 
hogany  frame,  moving  on  cailors,  MM.  Immediately 
under  the  table  N  are  three  fri&ion  wheels,  by  which 
the  machine  moves  horizontally.  O,  a  drong  iron 
bow',  in  which  the  lens  and  the  done  hang. 

SeSJion. — a,  The  great-  lens  marked  A  in  the  eleva¬ 
tion.  b,  The  frame  which  contains  the  lens,  c,  Ihe 
fmall  lens  marked  B.  d,  The  frame  which  contains 
the  fmall  lens,  e,  The  truncated  cone,  marked  C. 

f,  The  bar  on  which  the  apparatus  marked  F  moves. 

g,  The  iron  plate  marked  I.  h,  The  cone  of  rays 
formed  by  the  refra&ion  of  the  great  lens  a,  and  falling 
on  the  lens  c.  i,  The  cone  of  rays  formed  by  the 
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refradlion  of  the  lens  c.  Fr  ont-view. — k,  The  great  Burtiifig. 
lens.  1,  The  frame  containing  it.  m,  The  drong  iron 
bow  in  which  it  hangs. 

From  a  great  number  of  experiments  made  with  this 
lens,  in  the  prefence  of  many  fcientific  perfons,  the  - 
following  are  fele£ted  as  fpecimens  of  its  powrers. 


Subdanccs  fufed,  wfith  their  weight  and 
time  of  fufion. 

Weight 

in  Grains. 

lime  m 

Seconds. 

Gold,  pure,  - 

20 

3 

Silver,  do. 

20 

4 

Copper,  do.  - 

33 

20 

Platina,  do.  -  I* 

IO 

3 

Nickel], 

16 

3 

Bar  iron,  a  cube, 

10 

12 

Caff  iron,  a  cube, 

10 

3 

Steel,  a  cube,  -  - 

10 

12 

Scoria  of  w  rought  iron, 

I  2 

2 

Terra  ponderola,  or  barytes, 

IO 

7 

A  topaz,  or  chryfolite, 

3 

45 

An  oriental  emerald, 

2 

25 

Cryftal  pebble, 

7 

6 

White  agate,  -  - 

10 

3° 

Flint,  oriental,  - 

10 

3° 

Rough  cornelian,  - 

10 

75 

J  afper,  - 

10 

25 

Onyx, 

10 

20 

Garnet,  - 

10 

17 

White  rhomboidal  fpar, 

10 

60 

Zeolites,  -  - 

10 

23 

Rotten  Hone,  -  - 

10 

80 

Common  flatc,  - 

10 

2 

Albedos,  •  -  -  - 

10 

10 

Common  lime-done,  *  - 

10 

55 

Pumicc-done,  -  * 

10 

24 

Lava,  - 

10 

7 

Volcanic  clay,  - 

10 

60 

Cornidi  moor-done,  - 

TO 

60 

Burning  Mountains.  See  /Etna,  Hfxla,  Vesu¬ 
vius,  and  Volcano,  with  the  plates  accompanying 
them. 

Burning  Springs.  Of  thefe  there  are  many  in  dif¬ 
ferent  parts  of  the  world  ;  particularly  one  in  Dau- 
phiny  near  Grenoble  ;  another  near  Hermandadt  in 
Tranfylvania  ;  a  third  at  Chermay,  a  village  near 
Switzerland  ;  a  fourth  in  the  canton  of  Friburg  ;  and 
a  fifth  not  far  from  the  city  of  Cracow  in  Poland. 
There  alfo  is,  or  was,  a  famous  fpring  of  the  fame 
kind  at  Wigan  in  Lancadiire,  which,  upon  the  ap¬ 
proach  of  a  lighted  candle,  would  take  fire  and  burn 
like  fpirit  of  wine  for  a  whole  day.  But  the  mod  re¬ 
markable  one  of  this  kind,  or  at  lead  that  of  which  w  e 
have  the  mod  particular  defeription,  Was  difeovered  in 
1 71 1  at  Brofcly  in  Shropdiire.  The  following  account 
of  this  remarkable  fpring  was  given  by  the  reverend  Mr 
Mafon,  Wood wardian  profeffor  at  Cambridge,  dated 
February  18.  1746.  “  The  wrell  for  four  or  five  feet 

deep  is  fix  or  feven  feet  wide ;  within  that  is  another 
lefs  hole  of  like  depth  dug  in  the  clay,  in  the  bottom 
whereof  is  placed  a  cylindric  earthen  veffel,  of  about 
four  or  five  inches  diameter  at  the  mouth,  having  the 
bottom  taken  off,  and  the  fides  w  ell  fixed  in  the  clay 

cammed 
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Burning,  rammed  clofe  about  it.  Within  the  pot  is  a  brown 
Burmiher.  water,  thick  as  puddle,  continually  forced  up  with  a 
v  violent  motion  beyond  that  of  boiling  water,  and  a 
rumbling  hollow  noife,  rifing  or  falling  by  fits  five  or 
fix  inches  •,  but  there  was  no  appearance  of  any  vapour 
riling,  which  perhaps  might  have  been  vifible,  had  not 
the  Tun  fhoiie  fo  bright.  Upon  putting  a  candle 
down  at  the  end  of  a  dick,  at  about  a  quarter  of  a  yard 
didance,  it  took  fire,  darting  and  flaihmg  after  a  very 
violent  manner  for  about  half  a  yard  high,  much  in  the 
manner  of  fpiriis  in  a  lamp,  but  with  great  agitation. 
It  was  faid,  that  a  tca-kett-e  had  been  made  to  boil  in 
about  nine  minutes  time,  and  that  it  had  been  left  burn¬ 
ing  for  48  hours  without  any  fenfible  diminution.  It 
was  extinguifned  by  putting  a  wet  mop  upon  it  ;  which 
mult  kept  there  for  a  little  time,  otherwife  it  would 
not  go  out.  Upon  the  removal  of  the  mop  there  arifes 
a  fulphureous  fmoke  lading  about  a  minute,  and  yet  the 
water  is  very  cold  to  the  touch.”  In  1755,  this  well 
totally  difappeared  by  the  finking  of  a  coal-pit  in  its 
neighbourhood. 

The  caufe  of  the  inflammable  property  of  fuch  wa¬ 
ters  is,  with  great  probability,  fuppofed  to  be  their 
mixture  with  petroleum,  which  is  a  very  inflammable 
fubftance,  and  has  the  property  of  burning  on  the  fur- 
faee  of  water. 

BURNING  of  Colours ,  among  painters.  There  are 
feveral  colours  that  require  burning  \  as, 

Firft,  Lamp-black,  which  is  a  colour  of  fo  greafy  a 
nature,  that,  except  it  is  burnt,  it  will  require  a  long 
time  to  dry.  The  method  of  burning,  or  rather  dry¬ 
ing,  lamp  black,  is  as  follows  :  Put  it  into  a  crucible 
over  a  clear  fire,  letting  it  remain  till  it  be  red  hot, 
or  fo  near  it  that  no  manner  of  fmoke  arifes  from 
it. 

Secondly,  Umber,  which,  if  it  be  intended  for  co¬ 
lour  for  a  horfe,  or  to  be  a  (hadow  for  gold,  then 
burning  fits  it  for  both  thefe  purpofes.  In  order  to 
©urn  umber,  you  mull  put  it  into  the  naked  fire,  in 
large  lumps,  and  not  take  it  out  till  it  is  thoroughly 
red  hot  ;  if  you  have  a  mind  to  be  more  curious,  put 
it  into  a  crucible,  and  keep  it  over  the  fire  till  it  be 
red  hot. 

Ivory  alfo  mud  be  burnt  to  make  black,  thus  :  Fill 
two  crucibles  with  diavings  of  ivory,  then  clap  their 
two  mo.uths  together,  and  bind  them  fad  with  an  iron 
wire,  and  lute  the  joints  clofe  with  clay,  fait,  and 
horfe-dung,  jvell  beaten  together  ;  then  fet  it  over  the 
fire,  covering  it  all  over  with  coals  :  let  it  remain  in 
the  fire  till  you  are  fure  that  the  matter  enclofed  is 
thoroughly  red  hot  :  then  take  it  out  of  the  fire  ;  but 
do  not  open  the  crucibles  till  they  are  perfedlly  cold  *, 
for  were  they  opened  while  hot,  the  matter  would  turn 
to  adies  ;  and  fo  it  will  be,  if  the  joints  are  not  luted 
clofe. 

BURNISHER,  a  round  polifhed  piece  of  deel 
ferving  to  finooth  and  give  a  ludre  to  metals. 

Of  thefe  there  are  different  kinds  of  different  fi¬ 
gures,  draight,  crooked,  &:c.  Half  burni (hers  are  ufed 
to  folder  diver,  as  well  as  to  give  a  ludre. 

Burniihers  for  gold  and  diver  are  commonly  made 
©f  a  dog’s  or  wolf’s  tooth ,  fet  in  the  end  of  an  iron  or 
wooden  handle.  Of  late,  agates  and  pebbles  have  been 
introduced,  which  many  prefer  to  the  dog’s  tooth. 

The  burniihers  ufed  by  engravers  in  copper,  ufually 


ferve  writh  one  end  to  burnifh,  and  with  the  other  to  Burmfiier 
ferape.  II 

BURNISHING,  the  art  of  fmoothing  or  polifhing  ^u*~ns*  r 
a  metalline  body,  by  a  briik  rubbing  of  it  with  a  bur- 
niiher. 

Book-binders  burniih  the  edges  of  their  books,  by 
rubbing  them  w  ith  a  dog’s  tooth. 

BURNLEY,  a  town  of  Laneafhire  in  England, 
fituated  in  W.  Long.  2.  5.  N.  Lat.  51.  38. 

BURNS,  Robert,  wras  a  native  of  Ayrihire,  one 
of  the  wedern  counties  of  Scotland.  He  was  the  fon 
of  humble  parents  ;  and  his  father  paffed  through  life 
in  the  condition  of  a  hired  labourer,  or  of  a  fmall  far¬ 
mer.  Even  in  this  fituation,  however,  it  was  not  hard 
for  him  to  fend  his  children  to  the  parifh  fchool,  to  re¬ 
ceive  the  ordinary  indruRion  in  reading,  writing,  arith¬ 
metic,  and  the  principles  of  religion.  By  this  courfe  of 
education  young  Robert  profited  to  a  degree  that  might 
have  encouraged  his  friends  to  dedine  him  to  one  of 
the  liberal  profeffions,  had  not  his  father’s  poverty 
made  it  neceffary  to  remove  him  from  fchool,  as  foon 
as  he  had  grown  up,  to  earn  for  himfelf  the  means  of 
fupport  as  a  hired  ploughboy  or  fhepherd. 

The  cxpence  of  education  in  the  paridi-fchools  of 
Scotland  is  fo  fmall,  that  hardly  any  parents  who  are 
able  to  labour  wrant  the  means  of  giving  to  their  chil¬ 
dren  at  lead  fuch  education  as  young  Burns  received. 

From  the  fpring  labours  of  a  ploughboy,  from  the 
dimmer  employment  of  a  fhepherd,  the  peafant-youth 
often  returns  for  a  few  months,  eagerly  to  pur fue  his 
education  at  the  parifh-fehool. 

It  was  fo  writh  Burns  •,  he  returned  from  labour  to 
learning,  and  from  learning  went  again  to  labour,  till 
his  mind  began  to  open  to  the  charms  of  tade  and 
knowledge  \  till  lie  began  to  feel  a  paflion  for  books, 
and  for  the  fubjc&s  of  books,  which  was  to  give  a  co¬ 
lour  to  the  whole  thread  of  his  future  life.  On  nature 
he  foon  began  to  gaze  w  ith  new  difeernment  and  with 
new  enthufiafm  :  his  mind’s  eye  opened  to  perceive  af¬ 
fecting  beauty  and  fublimity,  where,  by  the  mere  grofs 
peafant,  there  was  nought  to  be  feen  but  water,  earth, 
and  fky — but  animals,  plants,  and  foil. 

What  might  perhaps  fird  contribute  to  difpofc  his- 
mind  to  poetical  efforts,  is  one  particular  in  the  devo¬ 
tional  piety  of  the  Seotifh  peafantry.  It  is  dill  com¬ 
mon  for  them  to  make  their  children  get  by  heart  the 
Plalms  of  David,  in  the  verfion  of  homely  rhymes 
which  is  ufed  in  their  churches.  In  the  morning  and 
in  the  evening  of  every  day,  or  at  lead  on  the  evening* 
of  every  Saturday  and  Sunday,  thefe  Pfalms  are  fung 
in  folemn  family-devotion,  a  chapter  ef  the  Bible  is 
read,  and  extemporary  prayer  is  fervently  uttered.  The 
w'hole  books  of  the  facred  Scriptures  are  thus  conti¬ 
nually  in  the  hands  of  almod  every  peafant.  And  it  is 
impoffible  that  there  fhould  not  be  occafionally  fome 
fouls  among  them,  awakened  to  the  divine  emotions  of 
genius  by  that  rich  affemblage  which  thofe  books  pre- 
fent,  of  almod  all  that  is  intereding  in  incidents,  or  pie- 
turefque  in  imagery,  or  affeCtingly  fublime  or  tender  in 
fentiments  and  character.  It  is  impoffible  that  thofe 
rude  rhymes,  and  the  fimple  artlefs  mufic  wdth  which 
they  are  accompanied,  ihould  not  occafionally  excite 
foine  ear  to  a  fond  perception  of  the  melody  of  verle. 

That  Burns  had  felt  thefe  impulfes,  will  appear  unde¬ 
niably  certain  to  whoever  Arall  carefully  peruie  his  Cot * 
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tar's  Saturday's  Night ;  or  ftiall  remark,  with  nice  ob- 
*  fervation,  the  various  fragments  of  Scripture  fentiment, 
of  Scripture  imagery,  of  Scripture  language,  which  are 
fcattered  throughout  his  works. 

Still  more  interefting  to  the  young  peasantry  are 
thofe  ancient  ballads  of  love  and  war,  of  whieh  a  great 
number  are,  in  the  fouth  of  Scotland,  yet  popularly 
known,  and  often  fung  by  the  ruftic  maid  or  matron  at 
her  fpi nn in g- wheel.  They  are  liftened  to  with  ravifhed 
ears  by  old  and  young.  Their  rude  melody  ,  that 
mingled  euriolity  and  awe  which  are  naturally  excited 
by  the  very  idea  of  their  antiquity  j  the  exquilitely 
tender  and  natural  complaints  lomctimes  poured  forth 
in  them  •  the  gallant  deeds  of  knightly  heroifm,  which 
they  fometimes  celebrate  j  their  wild  tales  of  demons, 
ghofts,  and  fairies,  in  whofe  exiftenee  fuperftition  alone 
has  believed  \  the  manners  whieh  they  reprefent  \  the 
©bfolete,  yet  pi&urefque  and  expreflive,  language  in 
wrhieh  they  are  often  clothed-give  them  wonderful 
power  to  tranfport  every  imagination,  and  to  agitate 
every  heart.  To  the  foul  of  Burns  they  were  like  a 
happy  breeze  touching  the  wires  of  an  TEolian  harp, 
and  calling  forth  the  moft  ravilhing  melody. 

B elide  all  this,  the  Gentle  Shepherd,  and  the  other 
poems  of  Allan  Ramfay,  have  long  been  highly  popu¬ 
lar  in  Scotland.  They  fell  early  into  the  hands  of 
Burns  \  and  while  the  fond  applaufe  which  they  receiv¬ 
ed  drew'  his  emulation,  they  prefented  to  him  likewife 
treafures  of  phrafeology  and  models  of  verfification. 
He  got  acquainted  at  the  fame  time  with  the  poetry 
of  Robert  Fergufon,  written  chiefly  in  the  Scotifh 
dialeft,  and  exhibiting  many  fpecimens  of  uncommon 
poetical  excellence.  The  Seafons  of  Thomfon  too, 
the  Grave  of  Blair,  the  far-famed  Elegy  of  Gray, 
the  Paradife  Loft  of  Milton,  perhaps  the  Minftrel  of 
Beattie,  were  fo  eommonly  read,  even  among  thofe 
with  whom  Burns  would  naturally  afioeiate,  that  poe¬ 
tical  curiofity,  although  even  lefs  ardent  than  his,  could 
in  fuch  circumftances  have  little  difficulty  in  procuring 

them.  .  . 

With  fuch  means  to  give  his  imagination  a  poetical 
bias,  and  to  favour  the  culture  of  his  tafte  and  genius, 
Burns  gradually  became  a  poet.  He  was  not,  however, 
©ne  of  thofe  forward  children  who,  from  a  miftaken  im- 
pulfe,  begin  prematurely  to  wrrite  and  to  rhyme,  and 
hence  never  attain  to  exeellenee.  Converftng  familiarly 
for  a  long  while  with  the  works  of  thofe  poets  who 
■were  known  to  him  *  contemplating  the  afpeft  of  na¬ 
ture  in  a  diftria  whieh  exhibits  an  uncommon  affem- 
blage  of  the  beautiful  and  the  ruggedly  grand,  of  the 
cultivated  and  the  wild  ;  looking  upon  human  life  with 
•an  eye  quick  and  keen,  to  remark  as  well  the  ftronger 
and  leading,  as  the  nicer  and  fubordinate,  features  of 
character  ^  to  diferiminate  the  generous,  the  honour¬ 
able,  the  manly  in  conduct,  from  the  ridiculous,  the 
bafe,  and  the  mean— he  was  diftinguifted  among  his 
fellows  for  extraordinary  intelligence,  good  fenfe,  and 
penetration,  long  before  others,  or  perhaps  even  him- 
felf,  fufpefted  him  to  be  eapable  of  writing  varies.  His 
mind  was  mature,  and  well  ftored  with  fuch  knowledge 
as  lay  within  his  feareh  :  he  had  made  himfelf  mailer 
of  powers  of  language,  fuperior  to  thofe  of  almoft  any 
former  writer  in  the  Scotifh  dialed,  before  he  conceiv¬ 
ed  the  idea  of  furpaffing  Ramfay. and  Fergufon.. 

Hitherto  he  had  convcrfed  intimately  only  with  pea- 
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fants  on  his  own  level ;  but  having  got  admiffion  into 
the  fraternity  of  free-mafons,  he  had  the  fortune,  whe-  ” 
ther  good  or  bad,  to  attract  in  the  lodges  the  notice  of 
gentlemen  better  qualified  than  his  more  youthful  com¬ 
panions  to  call  forth  the  powers  of  his  mind,  and  to 
ffiow  him  that  he  was  indeed  a  poet.  A  mafonic  fong, 
a  fatirical  epigram,  a  rhyming  epiftle  to  a  friend,  at¬ 
tempted  with  fucccfs,  taught  him  to  know  his  own 
powers,  and  gave  him  confidence  to  try  talks  more  ar¬ 
duous,  and  which  fhould  command  flill  higher  burfts  of 
applaufe. 

The  annual  celebration  of  the  facrament  of  the  Lord  s 
Supper,  in  the  rural  pariflics  of  Scotland,  has  much  in  it 
of  thofe  old  popifh  feftivals,  in  which  fuperftition,  traffic, 
and  amufement,ufed  to  be  ftrangely  intermingled.  Burns 
faw,  and  feized  in  it  one  of  the  happieft  of  all  fubjefts, 
to  afford  feope  for  the  difplay  of  that  ftrong  and  pier- 
eing  fagacity  by  whieh  he  eould  almoft  intuitively  di- 
ftinguiffi  the  reafonable  from  the  abfurd,  and  the  beco¬ 
ming  from  the  ridieulous  ;  of  that  pifturelque  power  of 
fancy,  which  enabled  him  to  reprefent  feenes,  and  per- 
fons,  and  groupes,  and  looks,  attitudes,  and  geftures,  in 
a  manner  almoft  as  lively  and  impreflive,  even  in  words, 
as  if  all  theartifieesand  energies  of  the  peneil  had  been 
employed  ;  of  that  knowledge  whieh  he  had  neceffarily 
acquired  of  the  manners,  paffions,  and  prejudices  of  the 
nifties  around  him,  of  whatever  was  ridiculous,  no  lefs 
than  of  whatever  was  affeftingly  beautiful,  in  rural  life. 

A  thoufand  prejudices  of  Popifh,  and  perhaps  too 
*>f  ruder  Pagan  fuperftition,  have  from  time  immemo¬ 
rial  been  connected  in  the  minds  of  the  Scotifh  pea- 
fantry,  with  the  annual  reeurrenee  of  the  Eve  of  the 
Feftival  of  all  the  Saints,  or  Halloween.  Thefe  were 
all  intimately  known  to  Burns,  and  had  made  a  power¬ 
ful  impreflion  upon  his  imagination  and  feelings.  He 
chofe  them  for  the  fubjeft  of  a  poem,  and  produced  a 
piece  which  is  almoft  to  frenzy  the  delight  of  thofe 
who  are  beft  acquainted  with  its  fubjeft;  and  which 
will  not  fail  to  preferve  the  memory  of  the  prejudices 
and  ufages  which  it  deferibes,. when,  they  ftiall  perhaps 
have  ceafed  to  give  one  merry  evening  in  the  year  to 

the  cottage  fire-fide.  . 

The  Ample  joys,  the  honeft  love,  the  fincere  fnend- 
ffiip,  the  ardent  devotion  of  the  cottage  ;  whatever  in 
the  more  folemn  part  of  the  ruftic’s  life  is  humble  and 
artlefs,  without  being  mean  or  unfecmly — or  tender  and 
dignified,  without  afpiring  to  ftiltcd  grandeur  or  to 
unnatural  bufkined  pathos,  had  deeply  imprefled  the 
imagination  of  the  rifmg  poet  ;  had  in  fome  fort, 
wrought  itfelf  into  the  very  texture  of  the  fibres  of  his 
foul  He  tried  to  exprefs  in  verfe  what  he  moft  ten¬ 
derly  felt,  what  he  moft  enthufiaftieally  imagined  ;  and 
produced  the  Cottar's  Saturday's  Night.  _ 
r  Thefe  pieces,  the  true  effufion  of  genius,  informed 
by  reading  and  obfervation,  and  prompted  by  its  own 
native  ardour,  as  well  as  by  friendly  applaufe,  were 
foon  handed  about  amongft  the  moft  difeermng  of 
Burns’s  acquaintance  ;  and  were  by  every  new  reader 
perufed  and  reperufed,  with  an  eagernefs  of  delight 
and  approbation  which  would  not  fuffer  their  author 
long  to  withhold  them  from  the  prefs.  A  fubfcnption 
was  propofed  ;  was  earneftly  promoted  by  fome  gentle¬ 
men,  who  were  glad  to  intereft  themfelves  m  behalf  of 
fuch  fignal  poetical  merit;  was  foon  crowded  with 
the  names  of  a  confiderable  number  of  the  inhabitants 
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Bums,  of  Ayrfhire,  who  In  the  proffered  purchafe  fought  not 

— T— '  lefs  to  gratify  their  own  paffion  for  Scotifh  poetry,  than 
to  encourage  the  wonderful  ploughman.  At  Kilmar¬ 
nock  were  the  poems  of  Burns  for  the  firft  time  print¬ 
ed.  The  whole  edition  was  quickly  diflributed  over 
the  country. 

It  is  hardly  pofiible  to  exprefs  with  what  eager  ad¬ 
miration  and  delight  they  were  everywhere  received.— 
They  eminently  poffeffed  all  thofe  qualities  which  the 
moft  invariably  contribute  to  render  any  literary  work 
quickly  and  permanently  popular.  They  were  written 
in  a  phrafeology,  of  which  all  the  powers  were  univer- 
fally  felt ;  and  whioh  being  at  once  antique,  familiar, 
and  now  rarely  written,  was  hence  fitted  to  ferve  all 
the  dignified  and  pi&urefque  ufes  of  poetry,  without 
making  it  unintelligible.  The  imagery,  the  fentiments, 
were  at  once  faithfully  natural,  and  irrefiftibly  impref- 
five  and  interefting.  Thofe  topics  of  fatire  and  fcandal 
in  which  the  ruftic  delights  *,  that  humorous  imitation 
•f  chara&er,  and  that  witty  affociation  of  ideas  familiar 
and  ftriking,  yet  not  naturally  allied  to  ono  another, 
which  has  force  to  fhake  his  Tides  with  laughter  *,  thofe 
fancies  of  fuperftition,  at  which  he  ftill  wonders  and 
trembles  \  thofe  affefting  fentiments  and  images  of  true 
religion,  which  are  at  once  dear  and  awful  to  his  heart, 
were  all  reprefented  by  Burns  with  all  a  poet’s  magic 
power.  Old  and  young,  high  and  low,  grave  and  gay, 
learned  or  ignorant,  all  were  alike  delighted,  agitated, 
iranfported. 

In  the  mean  time,  fome  few  copies  of  thefe  fafeina- 
ting  poems  found  their  way  to  Edinburgh  ;  and  having 
been  read  to  Dr  Blacklock,  they  obtained  his  warmeft 
approbation.  In  the  beginning  of  the  winter  1786-7 
Burns  v'ent  to  Edinburgh,  where  he  was  received  by 
Dr  Blacklock  with  the  raoft  flattering  kindnefs,  and 
introduced  to  every  man  of  generofity  and  tafte  among 
that  good  man’s  friends.  Multitudes  now  vied  with 
oaeh  other  in  patronizing  the  ruftic  poet.  Thofe  who 
poffeffed  at  once  true  tafte  and  ardent  philanthropy 
were  foon  earneftly  united  inhis  praife  :  they  who  were 
difpofed  to  favour  any  good  thing  belonging  to  Scot¬ 
land,  purely  becaufe  it  was  Scotiih,  gladly  joined  the 
cry  5  thofe  who  had  hearts  and  underftanding  to  be 
charmed,  without  knowing  why,  when  they  faw  their 
native  cuftoms,  manners,  and  language,  made  the  fub- 
je&s  and  the  materials  of  poefy,  could  not  fupprefs  that 
voice  of  feeling  which  ftruggled  to  declare  itfelf  for 
Burns  :  for  the  diffipated,  the  licentious,  the  malignant 
wits,  and  the  freethinkers,  he  was  fo  unfortunate  as  to 
have  fatire,  and  obfeenity,  and  ridicule  of  things  fa- 
ered,  fufficient  to  captivate  their  fancies  5  even  for  the 
pious  he  had  paffages  in  which  the  infpired  language  of 
devotion  might  feem  to  come  mended  from  his  pen. 

Thus  did  Burns,  ere  he  had  been  many  weeks  in  E- 
dinburgh,  find  himfelf  the  objedt  of  univerfal  curiofity, 
favour,  admiration,  and  fondnefs.  He  was  fought  after, 
courted  with  attentions  the  raoft  refpe&ful  and  aflidu- 
ous,  feafted,  flattered,  careffed,  treated  by  all  ranks  as 
the  firft  boaft  of  his  country,  whom  it  was  fcarcely  pof- 
fible  to  honour  and  reward  to  a  degree  equal  to  his 
merits.  In  comparifon  with  the  general  favour  which 
now  promifed  to  more  than  crown  his  moft  fanguine 
hopes,  it  could  hardly  be  called  praife  at  all  which  he 
had  obtained  in  Ayrfhire. 

In  this  pofture  of  our  poet’s  affairs  a  new  edition  of 
V«L.  V,  Part  I. 
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his  poems  was  earneftly  called  for.  He  fold  the  copy-  Burns, 
right  for  iool. ;  but  his  friends  at  the  fame  time  fug-  1 
gefted,  and  actively  promoted,  a  fubfeription  for  an 
edition,  to  be  published  for  the  benefit  of  the  author, 
ere  the  bookfeller’s  right  fhould  commence.  Thofe 
gentlemen  who  had  formerly  entertained  the  public 
of  Edinburgh  with  the  periodical  publication  of  the 
papers  of  the  Mirror ,  having  again  combined  their  ta¬ 
lents  in  producing  the  Lounger ,  were  at  this  time  about 
to  conclude  this  laft  feries  of  papers^  yet  before  the 
Lounger  relinquiftied  his  pen,  he  dedicated  a  number 
to  a  commendatory  criticifm  of  the  poems  of  the  Ayr- 
fliire  bard. 

The  fubfeription-papers  were  rapidly  filled  ^  and  it 
was  fuppofed  that  the  poet  might  derive  from  the  fub- 
feription  and  the  fale  of  his  copy-right  a  clear  profit  of 
at  leaft  700I. 

The  converfation  of  even  the  moft  eminent  authorfe 
is  often  found  to  be  fo  unequal  to  the  fame  of  their 
writings,  that  he  who  reads  with  admiration  can  liften 
w  ith  none  but  fentiments  of  the  moft  profound  con¬ 
tempt.  But  the  converfation  of  Burns  was,  in  com¬ 
parifon  wfith  the  formal  and  exterior  circumftances  of 
his  education,  perhaps  even  more  wonderful  than  his 
poetry.  He  affe&ed  no  foft  air  or  graceful  motions 
of  politenefs,  which  might  have  ill  accorded  with  the 
ruftic  plainnefs  of  his  native  manners.  Confcious  fu- 
periority  of  mind  taught  him  to  affociate  with  the  great, 
the  learned,  and  the  gay,  without  being  overawed  in¬ 
to  any  fuch  bafhfulnefs  as  might  have  made  him  con- 
fufed  in  thought,  or  hefitating  in  elocution.  He  pof¬ 
feffed  withal  an  extraordinary  fhare  of  plain  common 
fenfe  or  mother -wit,  which  prevented  him  from  ob¬ 
truding  upon  perfons,  of  whatever  rank,  with  whom  ho 
was  admitted  to  converfe,  any  of  thofe  effufions  of  va¬ 
nity,  envy,  or  felf-conceit,  in  which  authors  are  exceed¬ 
ingly  apt  to  indulge,  W'ho  have  lived  remote  from  tho 
general  pradlice  of  life,  and  whofe  minds  have  been 
almoft  exclufively  confined  to  contemplate  their  own 
ftudies  and  their  own  works.  In  converfation  he  dis¬ 
played  a  fort  of  intuitive  quicknefs  and  re&itude  of 
judgement  upon  every  fubjedt  that  arofe.  The  fenfibi- 
lity  of  his  heart,  and  the  vivacity  of  his  fancy,  gave  a 
rich  colouring  to  whatever  reafoning  he  was  difpofed 
to  advance  j  and  his  language  in  converfation  was  not 
at  all  lefs  happy  than  in  his  writings.  For  thefe  rea- 
fons,  thofe  who  had  met  and  converfed  with  him  once, 
were  pleafed  to  meet  and  to  converfe  with  him  again 
and  again. 

For  fome  time  he  converfed  only  with  the  virtuous, 
the  learned,  and  the  wife  \  and  the  purity  of  his  morals 
remained  uncontaminated.  But,  alas  !  he  fell,  as  others 
have  fallen  in  fimilar  circumftances.  He  fuffered  him¬ 
felf  to  be  furrounded  by  a  race  of  miferable  beings, 
who  were  proud  to  tell  that  they  had  been  in  company 
with  Burns,  and  had  feen  Burns  as  loofe  and  as  fcolifh 
as  themfelves.  He  was  not  yet  irrecoverably  loft  to  tem¬ 
perance  and  moderation  ;  but  he  was  already  almoft 
too  much  captivated  with  their  wanton  rivals,  to  be 
ever  more  won  back  to  a  faithful  attachment  to  their 
more  fober  charms.  He  now  alfo  began  to  contract 
fomelhing  of  new  arrogance  in  converfation.  Accuf- 
tomed  to  be  among  his  favourite  affociates  what  is  vul¬ 
garly  but  expreflively  called  the  cock  of  the  company ,  he 
could  fcarcely  refrain  from  indulging  in  fimilar  free- 
C  dop* 
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Bums,  dom  and  diaatorial  decifion  of  talk,.  even  In  the  pre- 
” — v— —  fence  0f  perfons  who  could  lefs  patiently  endure  his 
prefumption. 

The  fubfcription  edition  of  his  poems,  in  the  mean 
time,  appeared  3  and  although  not  enlarged  beyond 
that  which  came  from  the  Kilmarnock  prefs  by  any 
new  pieces  of  eminent  merit,  did  not  fail  to  give  entire 
fatisfaXion  to  the  fubferibers.  He  was  now  to  clofe 
accounts  with  his  bookfeller  and  his  printer,  to  retire 
to  the  country  with  his  profits  in  his  pocket,  and  to  fix 
upon  a  plan  for  his  future  life.  He  talked  loudly  of 
independence  of  fpirit,  and  fimplicity  of  manners,  and 
boafted  his  refolution  to  return  to  the  plough  5  yet  ftill 
he  lingered  in  Edinburgh,  week  after  week,  and  month 
after  month,  perhaps  expeXing  that  one  or  other  of  his 
noble  patrons  might  procure  him  fomc  permanent  and 
competent  annual  income,  which  fhould  fet  him  above 
all  neceflity  of  future  exertions  to  earn  for  himfelf  the 
means  of  fubfiftence  3  perhaps  unconfcioufly  reluXant 
to  quit  the  pleafures  of  that  voluptuous  town-life  to 
which  he  had  for  fome  time  too  willingly  accuflomed 
himfelf.  An  accidental  diflocation  or  fraXure  of  an 
arm  or  a  leg  confining  him  for  fome  weeks  to  his  apart¬ 
ment,  left  him  during  this  time  leifure  for  ferious  re¬ 
flexion  3  and  he  determined  to  retire  from  the  town 
without  longer  delay.  None  of  all  his  patrons  in ter- 
pofed  to  divert  him  from  his  purpofe  of  returning  to 
the  plough,  by  the  offer  of  any  fmall  pcnfion,  or  any 
fmeeure  place  of  moderate  emolument,  fuch  as  might 
have  given  him  competence  without  withdrawing  him 
from  his  poetical  ftudies.  It  feemed  to  be  forgotten 
that  a  ploughman  thus  exalted  into  a  man  of  letters 
was  unfitted  for  his  former  toils,  without  being  regu¬ 
larly  qualified  to  enter  the  career  of  any  new  profel- 
flon  3  and  that  it  became  incumbent  upon  thofe  patrons 
who  had  called  him  from  the  plough,  not  merely  to 
make  him  their  companion  in  the  hour  of  riot,  not 
Amply  to  fill  his  purfe  with  gold  for  a  few  tranfient  ex¬ 
penses,  but  to  fecure  him,  as  far  as  was  poflible,  from 
being  ever  overwhelmed  in  diftrefs  in  confequence  of 
the  favour  which  they  had  fhown  him,  and  of  the  ha¬ 
bits  of  life  into  which  they  had  fedueed  him.  Perhaps 
indeed  the  fame  delufion  of  fancy  betrayed  both  Burns 
and  his  patrons  into  the  miftaken  idea,  that,  after  all 
which  had  patted,  it  was  ftill  poflible  for  him  to  return 
in  cheerful  content  to  the  homely  joys  and  Ample  toils 
of  undiftbpated  rural  life. 

In  this  temper  of  Burns’s  mind,  in  this  ftate  ot  his 
fortune,  a  farm  and  the  excife  were  the  objeXs  upon 
which  his  choice  ultimately  fixed  for  future  employ¬ 
ment  and  fupport.  By  the  furgeon  who  attended  him 
during  his  illnefs,  he  was  recommended  with  effeX  to 
the  commiflioners  of  excife  3  and  Patrick  Miller,  Efq. 
of  Dalfwinton,  deceived,  like  Burns  himfelf  and 
Burns’s  other  friends,  into  an  idea  that  the  poet  and  ex- 
cifeman  might  yet  be  refpeXable  and  happy  as  a  far¬ 
mer,  generoufly  propofed  to  eftablifh  him  in  a  farm, 
upon  conditions  of  leafe  which  prudence  and  induftry 
might  eafily  render  exceedingly  advantageous.  Burns 
eagerly  accepted  the  offers  of  this  benevolent  patron. 
Two  of  the  poet’s  friends  from  Ayrshire  were  invited 
to  furvey  that  farm  in  Dumfriesfhire  which  Mr  Millar 
offered.  A  leafe  was  granted  to  the  poetical  farmer  at 
that  annual  rent  which  his  own  friends  declared  that 
the  due  cultivation  of  his  farm  might  eafily  enable  him 
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to  pay.  What  yet  remained  of  the  profits  of  his  pub¬ 
lication  was  laid  out  in  the  purehafe  of  farm  flock  3 
and  Mr  Miller  might,  for  fome  ftiort  time,  pleafe^  him¬ 
felf  with  the  perfuafion  that  he  had  approved  himfelf 
the  liberal  patron  of  genius  3  had  acquired  a  good  te¬ 
nant  upon  his  eftate ;  and  had  placed  a  defervmg  man 
in  the  very  Atuation  in  which  alone  he  himfelf  defired 
to  be  placed,  in  order  to  be  happy  to  his  wifties. 

Burns,  with  his  Jane,  whom  he  now  married,  took 
up  their  refidcnce  upon  his  farm.  The  neighbouring 
farmers  and  gentlemen,  pleafed  to  obtain  for  an  inmate 
among  them  the  poet  by  whofe  works  they  had  been 
delighted,  kindly  fought  his  company,  and  invited  him 
to  their  houies.  He  found  an  mexpreflible  charm  in 
fitting  down  befide  his  wife,  at  his  own  firefide  3.  in 
wandering  over  his  own  grounds  3  in  once  more  putting 
his  hand  to  the  fpade  and  the  plough  3^  in  forming  his 
inclofures,  and  managing  his  cattle .  1  or  fome  months 

he  felt  almoft  all  that  felicity  which  fancy  had  taught 
him  to  expeX  in  his  new  Atuation.  He  had  been  for 
a  time  idle  3  but  his  mufeles  were  not  yet  unbraced 
for  rural  toil.  He  now  feemed  to  find  a  joy  in  being 
the  hulband  of  the  miftrefs  of  his  affeXions,  in  feeing 
himfelf  the  father  of  her  children,  fuch  as  might  pro- 
mife  to  attach  him  for  ever  to  that  modeft,  humble, 
and  domeftic  life,  in  which  alone  he  could  hope  to  be 
permanently  happy.  Even  his  engagements  m  the 
fervice  of  the  exciie  did  not,  at  the  very  firft,  threaten 
nceeffarily  to  debafe  him  by  affociation  with  the  mean, 
the  grofs,  and  the  profligate,  to  contaminate  the  poet, 
or  to  ruin  the  farmer. 

But  it  could  not  be  :  it  w  as  not  poffible  for  Burns- 
now  to  affume  that  fobernefs  of  fancy  and  pafiions,  that 
fedatenefs  of  feeling,  thofe  habits  of  earnell  attention  to 
grofs  and  vulgar  cares,  without  which  fuccefs  m  his  new 
fituation  was  not  to  be  expe&ed.  A  thoufand  difficul¬ 
ties  were  to  be  encountered  and  overcome,  much  mo¬ 
ney  was  to  be  expended,  much  weaiy  toil  was  to  be 
exercifed,  before  bis  farm  could  be  brought  into  a  ftate 
of  cultivation,  in  which  its  produce  might  enrich  the 
occupier.  This  was  not  a  profpeft  encouraging  to  a 
man  who  had  never  loved  labour,  and  who  was  at  this 
time  certainly  not  at  all  difpofed  to  enter  into  agricul¬ 
ture  with  the  enthufiafm  of  a  projector,  ihe  bufineis 
of  the  exeife  too,  as  he  began  to  be  more  and  more 
employed  in  it,  diftrafled  his  mind  from  the  care  of  his 
farm,  led  him  into  grofs  and  vulgar  fociety,  and  expoled 
him  to  many  unavoidable  temptations  to  drunken  ex- 
cefs,  fuch  as  he  had  no  longer  fuffieient  fortitude  to  re¬ 
fill  Amidft  the  anxieties,  dirtrafhons,  and  lcduce- 
ments  which  thus  arofe  to  him,  home  became  mlenfibly 
lefs  and  lefs  pleafing;  even  the  endearments  ot  his 
Jane’s  affeflion  began  to  lofe  their  hold  on  his  heart;  he 
became  every  day  lefs  and  lefsunwilling  to  forget  in  not 
thofe  gathering  furrows  which  he  knew  not  to  fubdue. 

Mr  Millar  and  fome  others  of  his  friends  would  glad- 
ly  have  exerted  an  influence  over  his  mind, which  might 
have  preferved  him  in  this  fituation  of  his  affairs  equal¬ 
ly  from  defpondency  and  from  diflipation  3  but  Burns  s 
temper  fpurned  all  controul  from  his  fupenors  m  for¬ 
tune.  He  refented,  as  an  arrogant  encroachment  up¬ 
on  his  independence,  that  tenor  of  conduft  by  which 
Mr  Millar  wifhed  to  turn  him  from  diffolute  convivia¬ 
lity  to  that  ftcady  attention  to  the  bufinefs  ot  his 
farm,  without  which  it  was  impoflible  to  thrive  in  it. 
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Burn*.  His  croffes  and  difappointments  drove  him  every  day 
IJ‘  more  and  more  Into  diflipation  \  and  his  diffipation 
tended  to  enhance  whatever  was  difagreeable  and  per¬ 
plexing  in  the  ftate  of  his  affairs.  He  funk,  by  de¬ 
grees,  into  the  boon  companion  of  mere  exciiemen  ; 
and  almoft  every  drunken  fellow,  who  was  willing  to 
fpend  his  money  lavilhly  in  the  alehoufe,  could  eafily 
command  the  company  of  Burns.  lhe  care  of  his 
farm  was  thus  neglected  \  walle  and  Ioffes  wholly  con- 
fumed  his  little  capital  ;  he  refigned  his  leafe  into  the 
hands  of  his  landlord  *,  and  retired,  with  his  family,  to 
the  town  of  Dumfries,  determining  to  depend  entirely 
for  the  means  of  future  fupport  upon  his  ineome  as  an 
excife-officer.  #  . 

Yet  during  this  unfortunate  period  of  his  life,  which 
paffed  between  his  departure  from  Edinburgh  to  fettle 
in  Dumfrics-ftiire,  and  his  leaving  the  country  in  order 
to  take  up  his  refidence  in  the  town  of  Dumfries,  the 
energy  and  a&ivity  of  his  intellectual  powers  appeared 
not  to  have  been  at  all  impaired.  In  a  eolle&ion  of 
Scotifh  fongs,  whieh  were  publifhed  (the  words  with 
the  mufic)  by  Mr  Johnfon,  engraver  in  Edinburgh,  in 
4  vols  8vo,  Burns  in  many  inftances,  accommodated 
new  verfes  to  the  old  tunes  with  admirable  felicity  and 
{kill.  He  a  (lifted  in  the  temporary  inftitution  of  a 
fmall  fubfeription  library,  for  the  ufe  of  a  number  of 
the  well-difpofed  peafants  in  his  neighbourhood.  He 
readily  aided,  and  by  his  knowledge  of  genuine  Seo- 
tifh  phrafeology  and  manners  greatly  enlightened,  the 
antiquarian  refearches  of  the  late  ingenious  Captain 
Grofe.  He  ftill  carried  on  an  epiftolary  correspond¬ 
ence,  fometimes  gay,  fportive,  humorous,  but  always 
enlivened  by  bright  flafhes  of  genius,  with  a  number 
of  his  old  friends,  and  on  a  very  wide  diverfity  of  to¬ 
pics.  At  times,  as  it  fhould  feem  from  his  writings  of 
this  period,  he  reflected,  with  inexpreflible  heart-bit- 
ternefs,  on  the  high  hopes  from  which  he  had  fallen  \ 
on  the  errors  of  moral  eonduCt  into  whieh  he  had  been 
hurried  by  the  ardour  of  his  foul,  and  in  forne  meafure 
by  the  very  generoflty  of  his  nature  \  on  the  difgrace 
tmd  wretchednefs  into  which  he  faw  himfelf  rapidly 
finking  *,  on  the  forrow  with  which  his  mifeonduCt  op- 
preffed  the  heart  of  his  Jane  ;  on  the  want  and  defti- 
tute  mifery  in  which  it  feemed  probable  that  he  muff 
leave  her  and  their  infants  ;  nor  amidft  thefe  agonizing 
reflections  did  he  fail  to  look,  with  an  indignation  half 
invidious,  half  contemptuous,  on  thofe  who,  with  mo¬ 
ral  habits  not  more  excellent  than  his,  with  powers  of 
intellect  far  inferior,  yet  balked  in  the  funlhine  of  for¬ 
tune,  and  were  loaded  with  the  wealth  and  honours  of 
the  world,  while  his  follies  eould  not  obtain  pardon, 
nor  his  wants  an  honourable  fupply.  His  wit  became 
from  this  time  more  gloomily  farcaftie  j  and  his  eon- 
verfation  and  writings  began  to  affume  fomething  of  a 
tone  of  mifanthropieal  malignity,  by  which  they  had  not 
been  before,  in  any  eminent  degree,  diftinguifhed.  But 
with  all  thefe  failings,  he  was  ftill  that  exalted^  mind 
which  had  raifed  itfelf  above  the  depreflkm  of  its  ori¬ 
ginal  condition  :  with  all  the  energy  of  the  lion,  paw* 
ing  to  fet  free  his  hinder  limbs  from  the  yet  encum¬ 
bering  earth,  he  ftill  appeared  not  lefs  than  archangel 
ruined ! 

His  morals  were  not  mended  by  his  removal  from 
the  country.  In  Dumfries  his  diffipation  beeame  ftill 
score  deeply  habitual )  he  was  here  more  expofed  than 
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in  the  country  to  be  folicited  to  fhare  the  riot  of  the 
diffoluie  and  the  idle  :  foolilh  young  men  flocked  ea¬ 
gerly  about  him,  and  from  time  to  time  prefled  him  to 
drink  with  them,  that  they  might  enjoy  his  wicked 
wit.  The  Caledonian  Club,  too,  and  the  Dumfries- 
(hire  and  Galloway  Hunt,  had  oceafional  meetings  in 
Dumfries  after  Burns  went  to  reflde  there,  and  the 
poet  was  of  eourfe  invited  to  fhare  their  conviviality, 
and  hefitated  not  to  accept  the  invitation. 

In  the  intervals  between  his  different  fits  of  intem¬ 
perance,  he  fuffered  ftill  the  keeneft  anguifli  of  remorfe* 
and  horribly  afRiCtive  forefight*  His  Jane  ftill  beha¬ 
ved  with  a  degree  of  maternal  and  conjugal  tendernefs 
and  prudenee,  which  made  him  feel  more  bitterly  the 
evil  of  his  mifeonduCt,  although  they  could  not  reelaim 
him.  At  laft  erippled,  emaeiated,  having  the  very 
power  of  animation  wafted  by  difeafe,  quite  broken¬ 
hearted  by  the  fenfe  of  his  errors,  and  of  the  hopelefs 
miferics  in  which  he  faw  himfelf  and  his  family  depref* 
fed  ;  with  his  foul  ftill  tremblingly  alive  to  the  fenle  of 
fhame,  and  to  the  love  of  virtue  $  yet  even  in  the  laft 
feeblenefs,  and  amid  the  laft  agonies  of  expiring  life, 
yielding  readily  to  any  temptation  that  offered  th« 
femblanee  of  intemperate  enjoyment,  he  died  at  Dum¬ 
fries,  in  the  fummer  of  1796,  while  he .  was  yet  three 
or  four  years  under  the  age  of  40,  furnifhing  a  melan¬ 
choly  proof  of  the  danger  of  fuddenly  elevating  even 
the  greateft  mind  above  its  original  level. 

After  his  death  it  quickly  appeared  that  his  failings 
had  not  effaced  from  the  minds  of  his  more  refpeClablo 
acquaintance  either  the  regard  which  had  once  been 
won  by  his  focial  qualities,  or  the  reverence  due  to  hi* 
intellectual  talents.  The  eircumftanees  of  want  in  whieh 
he  left  his  family  were  noticed  by  the  gentlemen  of 
Dumfries  with  earneft  commiferation.  His  funeral  wa» 
celebrated  by  the  eare  of  his  friends  with  a  decent  fo- 
lemnity,  and  with  a  numerous  attendance  of  mourners, 
fufficiently  honourable  to  his  memory.  Several  copies* 
of  verfes  were  inferted  in  different  newfpapers  upon  the 
oeeafion  of  his  death.  A  contribution,  by  fubicrip- 
tion,  was  propofed,  for  the  purpofe  of  railing  a  fmall 
fund,  for  the  decent  fupport  of  his  widow,  and  the  edu¬ 
cation  of  his  infant  children. 

From  the  preceding  detail  of  the  particulars  of  this 
poet’s  life,  the  reader  will  naturally  and  juftly  infer 
him  to  have  been  an  honeft,  proud,  warm-hearted 
man  *,  of  high  paflions  and  found  underftanding,  and  a 
vigorous  and  exeurflve  imagination.  He  was  never 
known  to  defeend  to  any  a  Cl  of  deliberate  meannefs; 
In  Dumfries  he  retained  many  refpeClable  friends, 
even  to  the  larft.  It  may  be  doubted  whether  he  has 
not,  by  his  writings,  exereifed  a  greater  power  over 
the  minds  of  men,  and,  by  confequenee,  on  their  con* 
duCt,  upon  their  happinefs  and  mifery,  and  upon  the 
general  fyftem  of  life,  than  has  been  exereifed  by  any 
half  dozen  of  the  mod  eminent  ftatefmen  of  the  prefent 
age.  The  power  of  the  ftatefman  is  but  fhadowy,  fo  far 
as  it  aCls  upon  externals  alone  :  the  power  of  the  wri¬ 
ter  of  genius  fubdues  the  heart  and  the  underftanding, 
and  having  thus  made  the  very  fpring  of  aCfion  its 
own,  through  them  moulds  almoft  all  life  and  nature 
at  its  pleafure.  Burns  has  not  failed  to  eommand  one 
remarkable  fort  of  homage,  fueh  as  is  never  paid  but 
to  great  original  genius :  a  erowd  of  poetafters  ftarted 
up  to  imitate  him,  by  writing  verfes  as  he  had  done, 
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in  the  Scotifti  dialed  \  but,  0  imitator es  !  Jervutn  pe~ 
cus  /  To  per  Tons  to  whom  the  Scotifti  dialcfl,  and  the 
culloms  and  manners  of  rural  life  in  Scotland,  have  no 
charm,  too  much  may  appear  to  have  been  faid  about 
Burn9  )  by  thofe  who  paffionatcly  admire  him,  a  great 
deal  more,  perhaps,  was  expelled. 

A  complete  edition  of  his  works,  in  4  vols  8vo,  was 
publiflied  under  the  fuperintendence  of  Dr  Currie  of 
Liverpool,  who  drew  up  an  elaborate  and  valuable  ac¬ 
count  of  the  life  of  the  poet,  which  is  prefixed.  From 
the  profits  of  this  edition  his  widow  and  family  have 
received  a  handfome  fum.  The  following  letter  from 
Burns  to  the  late  Dr  Moore,  gives  fo  interefting  an 
account  of  the  tranfa&ions  of  his  early  years,  and  af¬ 
fords  fo  good  a  fpecimcn  of  vigour  of  thought  and 
force  of  expreffion  in  his  profe  compofition,  that  we 
hope  it  will  prove  acceptable  to  our  readers. 

“  Mauchline ,  Auguft  2.  1787. — Sir,  For  fome 
months  paft  I  have  been  rambling  up  and  down  the 
country,  but  I  am  now  confined  with  fome  lingering 
k  complaints,  originating,  as  I  take  it,  in  the  ftomach. 
To  divert  my  fpirits  a  little  in  this  miferable  fog  of 
ennui ,  I  have  taken  a  whim  to  give  you  a  hiflory  of 
myfelf.  My  name  has  made  fome  little  noife  in  this 
country  you  have  done  me  the  honour  to  intereft 
yourfclf  very  warmly  in  my  behalf  *,  and  I  think  a 
faithful  account  of  what  chara&er  of  a  man  I  am,  and 
how  I  came  by  that  chara&er,  may  perhaps  amufe  you 
in  an  idle  moment.  I  will  give  you  an  honeft  narra¬ 
tive,  though  I  know  it  will  be  often  at  my  own  ex¬ 
pence  'y  for  I  allure  you,  Sir,  I  have,  like  Solomon, 
whofc  chara&er,  excepting  in  the  trifling  affair  of  wif- 
dom,  I  fometimes  think  I  refemble,  I  have,  I  fay, 
like  him  turned  my  eyes  to  behold  madnefs  and  folly, 
and  like  him,  too,  frequently  fhaken  hands  with  their 
intoxicating  friendlhip.  *  *  *  After  you 

have  perufed  thefe  pages,  fliould  you  think  them  tri¬ 
fling  and  impertinent,  I  only  beg  leave  to  tell  you, 
that  the  poor  author  wrote  them  under  fome  twitching 
qualms  of  confcicnce,  arifing  from  a  fufpicion  that  he 
was  doing  what  he  ought  not  to  do  ^  a  predicament  he 
has  more  than  once  been  in  before. 

“  I  have  not  the  molt  diftant  pretenfions  to  alfume 
that  chara&cr  which  the  pye-coated  guardians  of  ef- 
cutcheons  call,  a  gentleman.  When  at  Edinburgh 
laft  winter,  I  got  acquainted  in  the  heralds  office,  and 
looking  through  that  granary  of  honours,  I  there  found 
,almoft  every  name  of  the  kingdom  \  but  for  me, 

^ _ My  ancient  but  ignoble  blood 

^Has  crept  thro’  fcoundrcls  ever  fince  the  flood. 

©ules,  pur  pure,  argent,  &c.  quite  difowned  me. 

M  My  father  was  ef  the  north  of  Scotland,  the  fon 
•f  a  farmer,  and  was  thrown  by  early  misfortunes  on 
the  world  at  large  •,  where,  after  many  years  wander¬ 
ings  and  fojournings,  he  picked  up  a  pretty  large  quan¬ 
tity  of  obfervation  and  experience,  to  which  I  am  in¬ 
debted  for  mofl  of  my  little  pretenfions  to  wifdom. — 
I  have  met  with  few  who  underftood  men,  their  man¬ 
ners,  and  their  ways,  equal  to  him  ;  but  ftubborn 
qingainly  integrity,  and  headlong  ungovernable  irafei- 
ijbility,  are  difqualifying  circumftances  *,  confequcntly  I 
was.  born  a  very  poor  man’s  fon.  For  the  firft  fix  or 
feven  years  of  my  life,  my  father  was  a  gardener  to  a 
worthy  gentleman  of  a  fmall  eftate  in  the  neighbour¬ 


hood  of  Ayr.  Had  he  continued  in  that  ftation,  I  Burns, 
muft  have  marched  off  to  be  one  of  the  little  under-  *  ~ 
lings  about  a  farm-houfe  7  but  it  was  his  deareft  wifh 
and  prayer  to  have  it  in  his  power  to  keep  his  children 
under  his  own  eye,  till  they  could  difeern  between 
good  and  evil  $  fo  with  the  affiftance  of  his  generous 
mailer,  my  father  ventured  on  a  fmall  farm  on  his 
effate.  At  thefe  years  I  was  by  no  means  a  favourite 
with  any  body.  I  was  a  good  deal  noted  for  a  reten¬ 
tive  memory,  a  ftubborn  fturdy  fomething  in  my  dif- 
pofitlon,  and  an  enthufiaftic  ideot  piety.  I  fay  .  ideot 
piety,  becaufe  I  was  then  but  a  child.  Though  it  coil 
the  fchoolmafter  fome  thraihings,  I  made  an  excellent 
Engliih  fcholar  j  and  by  the  time  I  was  10  or  12 
years  of  age,  I  was  a  critic  in  fubftantives,  verbs,  and 
particles.  In  my  infant  and  boyifh  days  too,  I  owed 
much  to  an  old  woman  who  refided  in  the  family,  re¬ 
markable  for  her  ignorance,  credulity,  and.  fuperfti- 
tion.  She  had,  I  fuppofe,  the  largeft  colle&ion  in  the 
country,  of  tales  and  fongs  concerning  devils,  ghofts, 
fairies,  brownies,  w  itches,  warlocks,  fpunkies,  kelpies, 
elf-candles,  dead-lights,  wraiths,  apparitions,  cantraips, 
giants,  inchanted  towers,  dragons,  and  other  trumpery. 

This  cultivated  the  latent  feeds  of  poetry  $  but  had  fo 
ftrong  an  effect  on  my  imagination,  that  to  this  hour, 
in  my  nocturnal  rambles,  I  fometimes  keep  a  (harp 
look-out  in  fufpicious  places ;  and  though  nobody  can 
be  more  fceptical  than  I  am  in  fuch  matters,  yet  it  of¬ 
ten  takes  an  effort  of  philofophy  to  (hake  off  thefe  idle 
terrors.  The  earlieft  compofition  that  I  recollect  tak¬ 
ing  pleafure  in,  was  the  Vifion  of  Mirza,  and  a  hymn 
of  Addifon’s,  beginning,  ‘  How  are  thy  fervants  bleft, 

O  Lord  !’  I  particularly  remember  one  half-ftanza 
which  was  mufic  to  my  boyifh  ear — 

For  though  on  dreadful  whirls  we  hung 
High  on  the  broken  wave.— 

I  met  with  thefe  pieces  in  Mafon’s  Englifh  Collc&ion, 
one  of  my  fchool-books.  The  two  firft  books  I  ever 
read  in  private,  and  which  gave  me  more  pleafure  than 
any  two  books  I  ever  read  fince,  were,  The  Life  of 
Hannibal,  and  The  Hiftory  of  Sir  William  Wallace. 
Hannibal  gave  my  young  ideas  fuch  a  turn,  that  I  ufed 
to  ft  rut  in  raptures  up  and  down  after  the  recruiting 
drum  and  bag-pipe,  and  wifh  myfelf  tall  enough  to  be 
a  foldicr  •,  while  the  ftory  of  Wallace  poured  a  Scotifh 
prejudice  into  my  veins,  which  will  boil  along  thcre4 
till  the  flood-gates  of  life  fhut  in  eternal  reft. 

“  Polemical  divinity  about  this  time  was  putting  the 
country  half  mad,  and  I,  ambitious  of  fhining  in  con- 
verfation  parties  on  Sundays  between  fermens,  at  fu¬ 
nerals,  &c.  ufed  a  few  years  afterw  ards  to  puzzle  Cal- 
vinifm  with  fo  much  heat  and  indiferetion,  that  I  rai- 
fed  a  hue  and  cry  of  herefy  againft  me,  which  has  not 
ceafed  to  this  hour. 

“  My  vicinity  to  Ayr  was  of  fome  advantage  to  me. 

My  focial  difpofition,  when  not  checked  by  fome  me- 
difications  of  fpited  pride,  was,  like  our  catechifm  de¬ 
finition  of  infinitude,  without  bounds  or  limits.  I 
.formed  feveral  connexions  with  other  younkers  who 
poffeffed  fuperior  advantages  >  the  youngling  aftors 
who  were  bufy  in  the  rehearfal  of  parts  in  which  they 
were  fhortly  to  appear  on  the  ft  age  of  life,  where, 
alas  !  I  was  deftined  to  drudge  behind  the  fccnes.  It 
is  not  commonly  at  this  green  age,  that  cur  young 

gentry 
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Barns,  gentry  Rave  a  juft  fenfe  of  the  immenfe  diflanee  be- 
'  tween  them  and  their  ragged  play-fellows.  It  takes  a 
few  dafhes  into  the  world,  to  give  the  young  great 
man  that  proper,  deeent,  unnotieing  difregard  for  the 
poor,  infignifieant,  ftupid  devils,  the  meehanies  and 
peafantry  around  him,  who  were  perhaps  born  in  the 
fame  village.  My  young  fuperiors  never  infulted  the 
clouterly  appearanee  of  my  plough-boy  eareafe,  the 
two  extremes  of  whieh  were  often  expofed  to  all  the 
inclemencies  of  all  the  feafons.  They  would  give  me 
ftray  volumes  of  books y  among  them,  even  then,  I 
could  pick  up  fomc  obfervations,  and  one,  whofe  heart 
I  am  furc  not  even  the  Munny  Begum  feenes  have 
tainted,  helped  me  to  a  little  French.  Parting  with 
thefe  my  young  friends  and  benefadlors,  as  they  oeea- 
fionally  went  off  for  the  Eaft  or  Weft  Indies,  was  of¬ 
ten  to  me  a  fore  affii£lion,  but  I  was  foon  ealled  to 
more  ferious  evils.  My  father’s  generous  mafter  died  y 
the  farm  proved  a  ruinous  burgain  $  and  to  eleneh  the 
misfortune,  we  fell  into  the  hands  of  a  factor,  who  fat 
for  the  pidfture  I  have  drawn  of  one  in  my  tale  of  T.  wa 
Dogs.  'My  father  was  advanced  in  life  when  he  mar¬ 
ried  5  I  was  the  eldeft  of  feven  children,  and  he,  worn 
out  by  early  hardfhips,  was  unfit  for  labour.  My  fa¬ 
ther’s  fpirit  was  foon  irritated,  but  not  eafily  broken. 
There  was  a  freedom  in  his  leafe  in  two  years  more, 
and  to  weather  thefe  two  years, 
expentes.  We  lived  very  poorly  : 
ploughman  for  my  age  \  and  the  next  oldeft  to  me  was 
a  brother  (Gilbert)  who  eould  drive  the  plough  very 
well,  and  help  me  to  thralh  the  corn.  A  novel-writer 
might  perhaps  have  viewed  thefe  feenes  with  fome  fa- 
ti$fa£lion,  but  fo  did  not  I  )  my  indignation  yet  boils 
'at  the  reeolle&ion  of  the  f - 1  fa&or’s  infolent  threat¬ 

ening  letters,  whieh  ufed  to  fet  us  all  in  tears. 

u  This  kind  of  life—- the  eheerlefs  gloom  of  a  her¬ 
mit,  with  the  uneeafing  moil  of  a  galley-flave,  brought 
me  to  my  1 6th  year  ;  a  little  before  which  period  I 
firft  committed  the  fin  of  rhyme.  You  know  our 
country  euftom  of  coupling  a  man  and  woman  toge¬ 
ther  as  partners  in  the  labours  of  harveft.  In  my  15  th 
autumn,  my  partner  was  a  bewitehing  creature,  a  year 
younger  than  myfelf.  My  fearcity  of  Englifh  denies 
me  the  power  of  doing  herjuftiecin  that  language,  but 
you  know  the  Seotifti  idiom  ,  fhe  was  a  bonnie,  fweet, 
fonfie  lafs.  In  fhort,  {he  altogether,  unwittingly  to 
herfelf,  initiated  me  in  that  delicious  paftion,  which, 
in  fpite  of  aeid  disappointment,  gin-horfe  prudenec,  and 
book-worm  philofophy,  I  hold  to  be  the  firft -of  human 
joys,  our  dear  eft  blefling  here  below  !  How  Ihe  caught 
the  eontagion  I  eannot  tell  $  you  medieal  people  talk 
mueh  of  infection  from  breathing  the  fame  air,  the 
touch,  &e.  but  I  never  exprefsly  faid  I  loved  her.— 
Indeed  I  did  not  know  myfelf  why  I  liked  fo  mueh  to 
loiter  behind  with  her,  when  returning  in  the  evening 
from  our  labours  ;  why  the  tones  of  her  voice  made 
toy  heart-ftrings  thrill  like  an  Alolian  harp  \  and  par¬ 
ticularly  why  my  pulfc  beat  fueh  a  furious  ratan  when 
I  looked  and  fingered  over  her  little  hand  to  piek  out 
the  cruel  nettle-ftings  and  thiftles.  Among  her  other 
love-infpiring  qualities,  fhe  fung  fweetly  *,  and  it  was 
her  favourite  reel  to  whieh  I  attempted  giving  an  em¬ 
bodied  vehiele  in  rhyme.  I  was  not  fo  prefumptuous 
as  to  imagine  that  I  could  make  verfes  like  printed 
cues,  eompofed  by  men  who  had  Greek  and  Latin  j 
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but  my  girl  fuag  a  fong  whieh  was  faid  to  be  compo- 
fed  by  a  fmall  country  laird’s  fon,  on  one  of  his  fa¬ 
ther’s  maids,  with  whom  he  was  in  love  ,  and  I  faw  no  _ 
reafon  why  I  might  not  rhyme  as  well  as  he  j  for  ex¬ 
cepting  that  he  eould  fmcar  Iheep,  and  caft  peats,  his 
father  living  in  the  moorlands,  he  had  no  more  feholar- 
craft  than  myfelf. 

“  Thus  with  me  began  love  and  poetry  •,  whieh  at 
times  have  been  my  only,  and,  till  within  the  laft  1 2 
months,  have  been  my  higfccft  enjoyment.  .  My  father 
ftruggled  on  till  he  reached  the  freedom  in  his  leafe, 
when  he  entered  on  a  larger  farm,  about  ten  miles 
farther  in  the  country.  The  nature  of  the  bargain  he 
made  was  fueh  as  to  throw  a  little  ready  money  into  his 
hands ‘at  the  commencement  of  his  leafe,  otherwife  the 
affair  would  have  been  impra&ieable.  For  four  years 
we  lived  eomfortably  here  *y  but  a  difference  commen¬ 
cing  between  him  and  his  landlord  as  to  terms,  after 
three  years  toffmg  and  whirling  in  the  vortex  of  litiga¬ 
tion,  my  father  was  juft  faved  from  the  horrors  of  a 
jail,  by  a  eonfumption,  whieh,  after  two  years  promifes^ 
kindly  ftepped  in,  and  earned  him  away,  to  ‘  where  the 
wicked  eeafe  from  troubling,  and  where  the  weary  are 
at  rgft  !’ 

A  It  is  during  the  time  that  we  lived  on  this  farmr 
/that  my  little  ftory  is  moft  eventful.  I  was,  at  the 
we  retrenched  our'  beginning  of  this  period,  perhaps  the  moft  ungainly 
I  was  a  dexterous  awkward  boy  in  the  parifli— no  folitaire  was  lets  ac- 
quainted  with  the  ways  of  the  world.  What  1  knew 
of  ancient  ftory  was  gathered  from  Salmon’s  and  Guth¬ 
rie’s  geographical  grammars  \  and  the  ideas  I  had  form¬ 
ed  of  modern  manners,  of  literature,  and  eriticifm,  I 
got  from  the  Spe&ator.  Thefe,  with  Pope’s  Works, 
fome  plays  of  Shakefpeare,  Tull  and  Dickfon  on  Agri¬ 
culture,  the  Pantheon,  Loeke's  Effay  on  the  Human 
Underftanding,  Staekhoufe’s  Hiftory  of  the  Bible,  Juf- 
tiee’s  Britifli  Gardener’s  Dire&ory,  Bayle’s  Lectures, 
Allan  Ramfay’s  Works,  Taylor’s  Seripture  Doarine 
of  Original  Sin,  a  Sele<R  Colleaion  of  Englifh  Songs, 
and  Hervey’s  Meditations,  had  formed  the  whole  of 
my  reading.  The  eolleaion  of  fongs  was  my  vade  me - 
cum .  I  pored  over  them  driving  my  eart,  or  walking 
to  labour,  fong  by  fong,  verfe  by  verfe  y  earefully  not¬ 
ing  the  true  tender,  or  fublime,  from  affeaation  and 
fuftian.  I  am  convinced  I  owe  to  this  praaice  mueh 
of  my  critie-eraft,  fueh  as  it  is.  (Month.  Mag.  and 
Currie's  Life  of  Burns'). 

BURNTISLAND.  See  Bruntisland. 

BURNT  WOOD,  a  town  of  Effcx  in  England,  ff- 
tuated  on  a  hill,  in  E.  Long.  o.  25.  N.  Lat.  51.  38. 
BURR,  the  round  knob  of  a  horn  next  a  deer’s  head. 
BURRE,  Bourse,  or  Boree,  a  kind  of  a  danee  com- 
pofed  of  three  fteps  joined  together  in  two  motions, 
begun  with  a  erotchet  riling.  The  firft  couplet  eon- 
tains  twice  four  meafures,  the  fecond  twiee  eight.  It 
confifts  of  a  balanec  and  eoupee. 

BURR-pump,  or  BlLGE-Pump,  differs  from  the 
common  pump,  in  having  a  ftaff,  fix,  feven,  or  eight 
feet  long,  with  a  bar  of  wood,  whereto  the  leather  is 
nailed,  and  this  ferves  inftead  of  a  box.  So  two  menv 
Handing  over  the  pump,  thruft  down  this  ftaff,  to  the 
middle  whereof  is  faftened  a  rope,  for  fix,,  eight,  or 
ten  to  hale  by,  thus  pulling  it  up  and  down. 

BURROCK,  a  fmall  wier  or  dam,  where  weels 
are  hid  in  a  river,  for  the  taking  of  ^BR0UGHS^ 
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burroughs’s  BURROUGHS’S  MACHINE  for  grinding 
Machine  ^  Xiflaing  glafs,  invented  by  Mr  Burroughs  of  South- 
v-—  wark  •  and  for  which  he  received  from  the  fociety  for 
the  encouragement  of  arts  a  premium  of  70I. 

Plate  This  machine  confifts  of  a  cog-wheel  A  (fig.  3.),  12 
CXXXI.  feet  in  diameter,  carrying  7  2  cogs  ;  which  turn  a  trim- 
dle-hcad  B,  one  foot  four  inches  in  diameter,  and  fur- 
nifhed  with  eight  rounds  ;  and  alfo  a  horizontal  fpur- 
wheel  C,  of  12  cogs  ;  and  one  foot  eight  inches  in 
diameter.  The  trundlc-head  B  turns  a  fpur-wheel  D 
of  10  cogs,  and  two  feet  eight  inches  in  diameter. 
This  fpur-wheel  has  two  cranks,  a  b ,  in  its  fhaft  ;  one 
of  which  a  gives  motion  to  a  wooden  frame,  c,  about 
34  inches  long  and  19  broad.  On  the  under  fide  of 
this  frame  are  fattened  by  ferews  1  2  pieces  of  polilhed 
metal,  each  five  inches  and  a  half  long,  and  three 
broad,  covered  with  leather  ;  and  underneath  thefe  po- 
li fhers  .a  glafs-plate  cemented  in  another  frame  is  pla¬ 
ced  on  the  bench  d,  and  polifiied  with  tripoli  by  the 
motion  given  to  the  upper  frame  by  the  crank  a .  The 
nuts  of  the  ferews  which  fafien  the  polifiiers  to  the  up¬ 
per  frame  are  not  fere  wed  clofe  to  the  wood,  in  order 
to  give  the  frame  room  to  play  ;  by  which  contrivance 
the  perpendicular  rife  of  the  crank  is  avoided,  and  the 
motion  of  the  polifiiers  is  always  parallel  and  equal.  The 
under  frame  may  be  moved  by  the  hand  in  any  direc¬ 
tion  without  flopping  the  machine  ;  by  which  means 
the  plate,  when  larger  than  the  polifiiing  frame  can 
Cover  in  its  motion,  will  be  equally  polifiied  in  every 
part. 

The  other  crank  b  gives  motion  to  two  other  po- 
lifiiers  marked  n ,  0,  which  have  an  alternate  motion  by 
the  bending  of  the  crank  ;  they  move  upon  the  fame 
plate,  and  have  an  equal  number  of  polifiiers  as  that 
Already  deferibed. 

The  fame  crank  alfo  gives  motion  to  a  contrivance 
reprefented  at  e  for  polifiiing  fpe&acle-glafles.  It  con¬ 
fifts  of  two  fegments  of  the  fame  fphere  ♦,  one  concave 
and  the  other  convex.  On  the  latter  the  glafl’es  are 
cemented  ;  and  polifiied  by  the  former,  which  is  mo¬ 
ved  by  the  crank  L  The  convex  fegment  may  be 
moved  round  by  the  hand  without  flopping  the  ma¬ 
chine,  fo  that  all  the  glaiTes  on  its  fuperficies  will  be 
equally  polifiied. 

The  other  fpur-wheel  C,  by  means  of  a  crank  in  its 
fhaft,  gives  motion  to  another  frame  g,  employed  in 
•grinding  the  glafs  plates.  The  rod  //,  extended  from 
the  crank/ to  the  frame  g,  is  fattened  to  the  latter  by 
means  of  a  pivot,  in  order  to  admit  of  a  rotatory  mo¬ 
tion,  as  well  as  that  given  it  by  the  crank  in  a  longi¬ 
tudinal  dire£tion.  This  rotatory  motion  is  efffiaed  by 
means  of  a  rod  of  iron  /,  called  a  trigger,  fliarp  at  the 
extremity  next  the  frame,  where  it  touches  the  teeth  of 
a  horizontal  fpur-wheel,  or  circular  piece  of  wood, 
fixed  on  the  grinding  plate,  while  the  other  end  is  ex¬ 
tended  three  feet  two  inches  to  the  centre  of  motion. 

But  this  contrivance,  in  which  the  merit  of  the  ma¬ 
chine  principally  confifts,  will  be  much  better  conceived 
•from  a  fmall  delineation  of  it  by  itfelf  (fig.  4.),  where 
F  is  the  crank  marked /in  fig.  3.  and  turned  by  the 
fpur-wheel  C  in  the  fame  figure.  G  is  the  trigger,  three 
feet  two  inches  long.  I,  a  roll  fixed  on  the  trigger  for 
the  rod  to  Aide  on.  H,  the  horizontal  fpur-wheel,  ele¬ 
ven  inches  in  diameter,  fixed  on  the  grinding  plate  ; 
the  teeth  of  which  are  touched  by  the  trigger  }  but  with 
2, 
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and  po-  a  very  unequal  force,  as  it  will  wholly  depend  upon  the 


grinding-plate’s  being  farther  from,  or  nearer  to,  the 
centre  of  motion  of  the  trigger.  By  this  fimple  contri¬ 
vance,  the  grinding -plate  has  a  very  compound  motion, 
never  moving  exactly  in  the  fame  track,  and  therefore 
muft  grind  the  plates  equally  in  every  part.  Several 
attempts  have  been  made  by  others  for  producing  the 
fame  efieft  ;  but  without  fuccefs  ;  the  grinding-plate 
always  follows  the  fame  track,  and  confequently  the 
plates  are  ground  equally. 

BURROW,  Sir  James,  matter  of  the  crown  of¬ 
fice,  wras  eletfted  F.  R.  S.  and  F.  A.  S*  1 7p 1  •  Gn  bhQ 
death  of  Mr  Weft  in  1772,  he  was  prevailed  on  to  fill 
the  prefident’s  chair  at  the  royal  fociety  till  the  anni- 
verfary  elc&ion,  when  he  refigned  it  to  Sir  John 
Pringle;  and  Augull  10.  1773,  when  the  fociety  pre- 
fented  an  addrefs  to  his  majelly,  he  received  the  ho¬ 
nour  of  knighthood.  He  publiflied  twro  volumes  of  Re¬ 
ports  in  1766;  two  others  in  1 77 1  an<^  I77^?  an^  a 
volume  of  Decifions  of  the  Court  of  King’s  Bench  up¬ 
on  fettlement  cafes  from  173  2  to  *77 2  (t0  which  was 
fubjoined  An  Eflay  of  Pun&uation),  in  three  parts, 
4to,  1768,  1772,  1776.  The  EiTay  was  alfo  printed 
feparately  in  4to,  1773.  He  publilhed,  without  his 
name,  A  few'  Anecdotes  and  Obfervations  relating 
to  Oliver  Cromwell  and  his  family,  ferving  to  redify 
feveral  errors  concerning  him,”  publiflied  by  Nicol. 
Comn.  Papadopoli,  in  his  Hjjloria  Gijmnafti  Patavim , 
1763,  4to.  He  died  in  1782. 

BURROWS,  holes  in  a  warren,  ferving  as  a  covert 
for  rabbits,  &. c.  A  coney’s  coming  out  of  her  burrow 
is  called  bolting.  To  catch  coneys,  they  fometimes  lay^ 
purfe-nets  over  the  burrows,  then  put  in  a  terrier  clofe 
muzzled,  which  making  the  creature  bolt,  ftie  is  caught 
in  the  net. 

BURSA,  or  Prusa,  in  Geography ,  the  capital  ot 
Bithynia  in  Alia  Minor,  fituated  in  a  fine  fruitful 
plain,  at  the  foot  of  Mount  Olympus,  about  100 
miles  fouth  of  Conftantinople.  E.  Long.  29*  0*v 
N.  Lat.  40.  3c. 

B  URSA-  Pa/I oris y  in  Botany.  See  Thlaspi. 

Bursa,  Burfe ,  originally  fignifies  a  purfe.  In  mid¬ 
dle-age  writers  it  is  more  particularly  ufed  for  a  little 
college  or  hall  in  a  univerfity,  for  the  refidence  of  flu- 
dents,  called  burjales  or  burfariu  In  the  French  uni- 
verfities  it  ftill  denotes  a  foundation  for  the  maintenance 
of  poor  fcholars  in  their  ftudies.  The  nomination  to 
burfes  is  in  the  hands. of  the  patrons  and  founders 
thereof.  The  burfes  of  colleges  are  not  benefices,  but 
mere  places  afligned  to  certain  countries  and  perfons. 
A  burfe  becomes  vacant  by  the  burfer’s  being  promo¬ 
ted  to  a  cure. 

BURSAE  Mucostffi.  See  Anatomy  Index. 
BURSAR,  or  Burser,  ( Burf arias ),  is  ufed  in 
middle-age  writers  for  a  treafurer  or  cafti-keepcr.  In 
this  fenfe  we  meet  with  burfars  of  colleges.  Conven¬ 
tual  burfars  were  officers  in  monafteries,  who  were  to 
deliver  Up  their  account  yearly  on  the  day  after  Mi¬ 
chaelmas.  The  word  is  formed  from  the  Latin  bwfa, 
wffience  alfo  the  Englifh  word  purfe  ;  hence  alfo  the 
officer,  who  in  a  college  is  called  burfar,  in  a  fhip  is 
called  purfer . 

Bursars,  or  Burfars ,  (Burfanif  alfo  denote  thofe 
to  whom  ftipends  are  paid  out  of  a  burfe  or  fund  ap- 
pointed  for  that  yurpole.  8UKSAIiIA, 
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Eur&ria  BURS  ARIA,  the  burfary,  or  exchequer  of  colle- 
H  giate  and  conventual  bodies  *,  or  the  place  of  receiving, 
Burton,  paying,  and  accounting  by  the  burfarii  or  burfers. 

BURSE,  in  matters  of  commeree,  denotes  a  public 
edifice  in  certain  cities,  for  the  meeting  of  merchants 
to  negotiate  bills,  and  confer  on  other  matters  relating 
to  money  and  trade.  In  this  fenfe,  burfe  amounts  tp 
the  fame  with  what  we  otherwife  call  an  exchange . 

The  firft  place  of  this  kind  to  which  the  name  Burfe 
was  given,  Guiechardin  allures  us  was  at  Bruges ;  and 
it  took  its  denomination  from  a  hotel  adjoining  to  it, 
built  by  a  lord  of  the  family  de  la  Bourle,  whofe  arms, 
which  are  three  purfes,  are  frill  found  on  the  crowning 
over  the  portal  of  the  houfe.  Catel’s  account  is  fome- 
what  different,  viz.  that  the  merchants  of  Bruges 
bought  a  houfe  or  apartment  to  meet  in,  at  which  was 
the  fign  of  the  purfe.  From  this  city  the  name  was 
afterwards  transferred  to  the  like  places  in  others,  as  in 
Antwerp,  Amflerdam,  Bergen  in  Norway,  and  Lon¬ 
don.  This  laft,  anciently  known  by  the  name  of  the 
common  burfe  of  merchants ,  had  the  denomination  fince 
given  it  by  Queen  Elizabeth  ,  of  the  royal  exchange . 
The  molt  conliderable  burfe  is  that  of  Amflerdam, 
which  is  a  large  building,  230  feet  long  and  130  broad, 
round  which  runs  a  periflyle  20  feet  wide,  lhe  co¬ 
lumns  of  the  periflyle,  which  are  46,  are  numbered,  for 
the  eonveniency  of  finding  people.  It  will  hold  45°° 
perfons. 

In  the  times  of  the  Romans  there  were  public  places 
for  the  meeting  of  merchants  in  molt  of  the  trading 
cities  in  the  empire  *,  that  built  at  Rome,  in  the  259th 
year  after  its  foundation,  under  the  confulate  of  Appius 
Claudius  and  Publius  Servilius,  was  denominated  the 
college  of  merchants  ;  fome  remains  of  it  are  flill  to  be 
feen,  and  are  known  by  the  modern  Romans  under 
the  name  loggia.  The  Hans  Towns,  after  the  ex¬ 
ample  of  the  Romans,  gave  the  name  of  colleges  to  their 
burfes. 

BURSERA.  See  Botany  Index . 

BURSTEN,  denotes  a  perfon  who  has  a  rupture. 
See  Rupture. 

BURTHEN  of  a  Ship.  See  Burden. 

BURTON  upon  Trent,  a  town  of  Staffordfhire,  in 
England.  It  had  formerly  a  large  abbey  \  and  over  the 
river  Trent  it  has  now  a  famous  bridge  of  free  flone, 
about  a  quarter  of  a  mile  in  length,  fupported  by  3  7 
arches.  It  eonfifts  chiefly  of  one  long  flreet,  which 
runs  from  the  place  where  the  abbey  flood  to  the  bridge, 
and  has  a  good  market  for  corn  and  provifions.  Bur¬ 
ton  ale  is  reckoned  the  bell  of  any  brought  to  London. 
W.  Long.  1.  36.  N.  Lat.  52.  48. 

Burton,  a  town  of  Lincolnfhire  in  England,  feated 
on  a  hill  near  the  river  Trent.  It  is  but  afmall  place, 
and  is  fituated  in  W.  Long.  o.  30.  N  Lat.  53.  40. 

Burton,  a  towrn  of  WcftmorelanJ  in  England,  feat¬ 
ed  in  a  valley  near  a  large  hill  called  Farleton-knot- 
Kill.  It  is  pretty  well  built,  and  lies  on  the  great  road 
from  Lancafler  to  Carlifle.  W.  Long.  2.  35.  N.  Lat. 
54.  10. 

Burton,  Robert,  known  to  the  learned  by  the  name 
©f  Democritus  jun  or,  was  younger  brother  to  Wil¬ 
liam  Burton  w'ho  wrote  “  The  Antiquities  of  Lei- 
cefterlhire,”  and  born  of  an  ancient  Emily  at  Lindley, 
in  that  county,  upon  the  8th  of  February  1 576.  He 


was  educated  in  grammatical  learning  in  the  free  fchool  t  Burton, 
of  Sutton  Colefield  in  Warwickfhire  \  in  the  year  1 593  T  v  _m'J 
was  fent  to  Brazen-nofe  college  in  Oxford  5  and  in 
1 599  was  elected  fludent  of  Chriit-church.  In  1616,  he 
had  the  vicarage  of  St  Thomas,  in  the  weft  fuburb  of 
Oxford,  conferred  upon  him  by  the  dean  and  canons  of 
Chrift-church,  to  the  parifhioncrs  of  whieh,  it  is  faid, 
that  he  always  gave  the  facrament  in  wafers  \  and 
this,  with  the  rectory  of  Segrave  in  Leicefterlhire,  gi¬ 
ven  him  fome  time  after  by  George  Lord  Berkeley,  he 
held  to  the  day  of  his  death,  which  happened  in  Ja¬ 
nuary  1639* 

He  was  a  man  of  general  learning  }  a  great  philofo- 
pher  ;  an  exadt  mathematician  5  and  (what  makes  the 
peculiarity  of  his  character)  a  very  curious  calculator 
of  nativities.  He  was  extremely  fludious,  and  of  a  me¬ 
lancholy  turn  *,  yet  an  agreeable  companion,  and  very 
humorous.  The  anatomy  of  melancholy,  by  Democritus 
junior ,  as  he  calls  himfelf,  fliows,  that  thefe  different 
qualities  were  mixed  together  in  his  compoiition.  This* 
book  was  printed  firft  in  4 to,  afterwards  in  folio,  in 
1624,  1632,  1638,  and  1652,  to  the  great  emolument 
of  the  book  feller,  who,  as  Mr  Wood  tells  us,  got  an 
eflate  by  it.  Some  circumflanees  attending  his  death 
occafioned  ft  range  fufpicions.  He  died  in  his  chamber 
at  or  very  near  the  time  which,  it  feems,  he  had  fome 
years  before  predicted  from  the  calculation  of  his  nati¬ 
vity  ,  and  this  exadtnefs  made  it  whifpered  about,  that 
for  the  glory  of  aflrology,  and  rather  than  his  calcula¬ 
tion  fhould  fail,  he  became  indeed  a  felo  defe ...  This,, 
however,  was  generally  diferedited  }  he  was  buried  with 
due  fol enmity  in  the  cathedral  of  Chrift-church,  and 
had  a  fair  monument  created  to  his  memory.  He  left 
behind  him  a  very  choice  collection  of  books. m  He  be¬ 
queathed  many  to  the  Bodleian  library  5  and  icol.  to* 
Chrift-church,  the  interell  of  which  was  to  be  laid  out 
yearly  in  books  for  their  library. 

Burton,  John ,  L).  I).  a  learned  divine,  was  born  in 
1696,  at  Wemb worth,  in  Devonfhire,  of  w  hich  parifh 
his  father  wras  re£tor.  He  was  educated  at  Corpus 
Chrifti  college  Oxford.  In  1725,  being  then  pro- 
proftor  and  matter  of  the  fchools,.  he  fpoke  a  Latin 
oration  before  the  determining  bachelor,  which  is 
entitled  “  Belt;  or,  An  Inftance  of  a  Magiftrate’s 
erring  through  unfeafonable  Lenity  5”  written  and 
publifhed  with  a  view  to  encourage  the  falutary  ex- 
ercife  of  academical  difeipline  }  and  aftenvards  treated 
the  fame  fubjedl  ftill  more  fully  in  four  Latin  fermons 
before  the  univerfity,  and  publifhed  them  with  appen¬ 
dixes.  He  alfo  introduced  into  the  fchools,  Locke, 
and  other  eminent  modern  philofophers,  as  fuitable 
companions  to  Ariilotle  :  and  printed  a  double  feries 
of  philofophical  queftions,  for  the  ufe  of  the  younger 
flu  dents  ;  from  which  Mr  Johnfon  of  Magdalene  col¬ 
lege,  Cambridge,  took  the  hint  of  his  larger  work 
of  the  fame  kind,  which  has  gone  through  fcveral  edi¬ 
tions. 

When  the  fettling  of  Georgia  .was  in  agitation,  Dr 
Bray,  juftly  revered  for  his  inflitution  of  parochial  li¬ 
braries,  Dr  Stephen  Hales,  Dr  Berriman,  and  other 
learned  divines,  intreated  Mr  Burton’s  pious  afiiftance 
in  that  undertaking.  This  he  readily  gave,  by  preach¬ 
ing  before  the  fociety  in  17  :2,  and  publiihing  his  fer- 
mon,  with  an  appendix  on  the  Rate  of  that  colony  j  and 
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he  afterwards  publifhed  an  account  of  the  defigns  of  the 
affociates  of  the  late  Dr  Bray,  with  an  account  of  their 
proceedings. 

About  the  fame  time,  on  the  death  of  Dr  Edward 
Littleton,  he  Mas  prefented  by  Eton  college  to  the  vi¬ 
carage  of  Maple-Derham,  in  Oxfordftiire.  Here  a  me¬ 
lancholy  feene,  which  too  often  appears  in  the  manfion 
of  the  clergy,  prefented  itfelf  to  his  viewj  a  widow, 
with  three  infant  daughters,  ivithout  a  home,  without 
a  fortune  :  from  his  compaflion  arofe  love,  the  con- 
fcquence  of  which  was  marriage  ;  for  Mrs  Littleton 
was  handfomc,  elegant,  accomplished,  ingenious,  and  had 
great  fweetnefs  of  temper.  In  1760,  he  exchanged  his 
vicarage  of  Maple-Derham  for  the  re&ory  of  Worplef- 
don  in  Surrey.  In  his  advanced  age,  finding  his  eyes 
begin  to  fail  him,  he  collected  and  publiftied,  in  one 
volume,  all  his  fcattered  pieces,  under  the  title  of  Opuf- 
cula  mifcellanca  ;  and  foon  after  died,  February  nth, 
1771. 

Burton,  in  the  fea-language,  a  fmall  tackle  con- 
lifting  of  tvro  fingle  blocks,  and  may  be  made  fail 
any  where  at  pleafure,  for  hoifting  fmall  things  in 
and  out. 

BURY,  is  fometimes  ufed  to  denote  the  hole  or  den 
of  fome  animal  under  ground.  In  this  fenfe  we  fay 
the  bury  of  a  mole,  a  tortoife,  or  the  like.  The  grillo- 
talpa,  or  mole-cricket,  digs  itfelf  a  bury  with  its  fore¬ 
feet,  M'hich  are  made  broad  and  ftrong  for  that  pur- 
■pofe.  Naturalifts  fpeak  of  a  kind  of  urchins  in  the 
ifland  of  Maraguan,  which  have  tw©  entries  to  their 
buries,  one  towards  the  north,  the  other  to  the  fouth, 
which  they  open  and  (hut  alternately  as  the  wind  hap¬ 
pens  to  lie. 

Bury,  in  Geography ,  a  market  town  of  Lancafliire, 
about  80  miles  fouth-eaft:  of  Lancafter.  It  is  a  barony 
in  the  family  of  Albemarle.  W.  Long.  2.  20.  N.  Lat. 
53*  36* 

Bury  St  Edmond's,  or  St  Edmond's  Bury ,  the  coun¬ 
ty  town  of  Suffolk,  about  1 2  miles  eaft  of  Newmarket, 
and  70  north-eaft  of  London.  E.  Long.  o.  45.  N.  Lat. 
52.  20. 

BURYING,  the  fame  with  Intermentor  Burial. 

Bur  TING  Alive  was  the  punilhment  of  a  veftal  who 
had  violated  her  vow  of  virginity.  The  unhappy  prieftefs 
was  let  down  into  a  deep  pit,  with  bread,  water, Jmilk, 
oil,  a  lamp  burning,  and  a  bed  to  lie  on.  But  this 
was  only  for  fhow  *,  for  the  moment  fhe  was  let  down, 
they  began  to  caff  in  the  earth  upon  her  till  the  pit  was 
filled  upf.  Some  middle-age  writers  feem  to  make 
burying  alive  ( defojjio )  the  punilhment  of  a  woman 
thief.  Lord  Bacon  gives  inftances  of  the  refurre&ion 
of  perfons  who  have  been  buried  alive.  The  famous 
Duns  Scotus  is  of  the  number  5  who,  having  been 
feized  with  a  catalepfis,  was  thought  dead,  and  laid  to 
fieep  among  his  fathers,  but  raifed  again  by  his  fervant 
in  whofe  abfence  he  had  been  buried.  Bartholin  gives 
an  account  of  a  woman,  who,  on  recovering  from  an 
apoplexy,  could  not  be  convinced  but  that  ftie  was 
dead,  and  folieited  fo  long  and  fo  earneftly  to  be  bu¬ 
ried,  that  they  were  forced  to  comply ;  and  performed 
the  ceremonies,  at  leaft  in  appearance.  The  famous 
emperor  Charles  V.  after  his  abdication,  took  it  into 
his  head  to  have  his  burial  celebrated  in  his  lifetime, 
and  aflifted  at  it.  See  Charles  V. 

Bu$  riNG-P/acef  The  ancients  buried  out  of  cities 


and  towns ;  an  ufage  which  we  find  equally  among 
Jews,  Greeks,  and  "Romans.  Among  the  laft,  bury¬ 
ing  within  the  walls  was  exprefsly  prohibited  by  a  law 
of  the  1 2  tables.  The  ufual  places  of  interment  wrere 
in  the  fuburbs  and  fields,  but  efpecially  by  the  way- 
fides.  We  have  inftances,  however,  of  perfons  buried 
in  the  city  ^  but  it  was  a  favour  allowed  only  to  a  few 
of  fingular  merit  in  the  commonwealth.  Plutarch  fays, 
thofe  who  had  triumphed  Mxre  indulged  in  it.  Be  this 
as  it  will,  Val.  Publicola,  and  C.  Fabricius,  are  faid  to 
have  had  tombs  in  the  forum  :  and  Cicero  adds  Tubertus 
to  the  number.  Lycurgus  allowed  his  Lacedemonians 
to  bury  their  dead  within  the  city  and  round  their 
temples,  that  the  youth,  being  enured  to  fueh  fpe&a- 
cles,  might  be  thef  lefs  terrified  with  the  apprehenfion  of 
death.  Two  reafons  are  alleged  why  the  ancients  bu¬ 
ried  out  of  cities :  the  firft,  an  opinion  that  the  fight, 
touch,  or  even  neighbourhood,  of  a  corpfe  defiled  a 
man,  efpecially  a  prieft  *,  whence  that  rule  in  A.  Gel- 
lius,  that  the  Jiamen  dialis  might  not  on  any  account 
enter  a  place  where  there  was  a  grave :  the  fecond,  to 
prevent  the  air  from  being  corrupted  by  the  ftench  of 
putrified  bodies,  and  the  buildings  from  being  endan¬ 
gered  by  the  frequency  of  funeral  fires. 

Burying  in  churches  was  not  allowed  for  the  firft 
300  years  after  Chrift*,  and  the  fame  was  feverely  pro¬ 
hibited  by  the  Chriftian  emperors  for  many  ages  after¬ 
wards.  The  firft  ftep  towards  it  appears  to  have  been 
the  pra&ice  of  ere&ing  churches  over  the  graves  of 
fome  martyrs  in  the  country,  and.  tranflating  the  re- 
lies  of  others  into  churches  in  the  city.j  the  next  was, 
allowing  kings  and  emperors  to  be  buried  in  the  atrium 
or  church-porch.  In  the  6th  century,  the  people  be¬ 
gan  to  be  admitted  into  the  church-yards  j  and  fome 
princes,  founders,  and  bifhops,  into  the  church.  From 
that  time  the  matter  feems  to  have  been  left  to  the  dif> 
cretion  of  the  bifhop. 

BUSBEC,  Auger  Gislen,  lord  of,  a  perfon  il- 
luftrious  on  account  of  his  embaflies,  was  born  at  Corn- 
mines  in  the  year  1522*,  and  educated  at  the  moft  fa¬ 
mous  univerfities,  at  Louvain,  at  Paris,  at  Venice,  at 
Bologna,  and  at  Padua.  He  was  engaged  in  feveral 
important  employments  and  negotiations,  and  particu¬ 
larly  was  twice  fent  ambaffador  by  the  king  of  the  Ro¬ 
mans  to  the  emperor  Soliman.  He  colledlcd  inferip- 
tions  *  bought  manuferipts  ;  fearched  after  rare  plants  \ 
inquired  into  the  nature  of  animals and  in  his  fecond 
journey  to  Conftantinople,  carried  with  him  a  painter, 
that  he  might  be  able  to  communicate  to  the  curious 
the  figures,  at  leaft,  of  the  plants  and  animals  that  were 
not  well  known  in  the  weft.  He  wrote  a  Difcourfe  of 
the  State  of  the  Ottoman  Empire,  and  a  Relation  of 
his  two  Journeys  to  Turkey,  which  are  much  efteemed. 
He  died  in  1592. 

BUSBY,  Dr  Richard,  fon  of  a  gentleman  in 
Weftminfter,  was  born  at  Lutton  in  Lincolnftiire  in 
1606.  He  paffed  through  the  claffes  in  Weftminfter 
fchool,  as  king’s  fcholar  $  and  completed  his  ftudies  at 
Chrift-church,  Oxford.  In  1640  he  was  appointed 
mafter  of  Weftminfter  fchool  *,  and  by  his  fkill  and.  di¬ 
ligence  in  the  difeharge  of  this  important  and  laborious 
office,  for  the  fpace,  of  55  years,  bred  up  the  greateft 
number  of  eminent  men,  in  church  and  ftate,  that  ever 
at  one  time  adorned  any  age  or  nation.  He  was  ex¬ 
tremely  fevere  in  hb  fchool- 3  though  he  applauded  wit 
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Eufli.  In  his  feholars,  even  when  it  refle&ed  on  himfelf. 

*  great  man,  after  a  long  and  healthy  life,  purehafed  by 


temperance,  died  in  1695,  aged  89  ;  and  Was  buried 
in  We  dm  i  lifter  abbey,  where  there  is  a  fine  monument 
ere&ed  for  him,  with  a  Latin  infeription.  He  com- 
pofed  feveral  books  for  the  ufe  of  his  fchool. 

BUSH,  Paul,  the  firft  bilhop  of  Briftol,  became 
a  ftudent  in  the  univerfity  of  Oxford  about  the  year 
I5I3>  and  in  1518  took  the  degree  of  bachelor  of  arts. 
He  afterwards  became  a  brother  of  the  order  called 
bonkoms ;  of  which,  after  ftudying  fome  time  among 
the  friars  of  St  Auftin  (now  Wadham  college),  he  was 
elected  provincial.  In  that  ftation  he  lived  many  years  ; 
till  at  length  King  Henry  VIII.  being  informed  of  his 
great  knowledge  in  divinity  and  phyfic,  made  him  his 
chaplain,  and  in  1542  appointed  him  to  the  new  epif- 
copal  fee  of  Briftol  :  but  having  in  the  reign  of  Ed¬ 
ward  VI.  taken  a  wrife,  he  w'as,  on  the  aceeflion  of 
Mary,  deprived  of  his  dignity,  and  fpent  the  remainder 
of  his  life  in  a  private  ftation  at  Briftol,  where  he  died 
in  the  year  1558,  aged  68,  and  was  buried  on  the 
north  fide  of  the  choir  of  the  cathedral.  Wood  fays, 
that  while  he  wras  a  ftudent  at  Oxford,  he  was  num¬ 
bered  among  the  celebrated  poets  of  that  univerfity  • 
and  Pits  gives  him  the  character  of  a  faithful  Catholie, 
his  want  of  chaftity  notwithftanding.  He  wrote,  1. 
An  exhortation  to  Margaret  Burgefs,  wife  to  John 
Burgefs,  clothier  of  King’s  wood,  in  the  county  of 
Wilts.  Lond.  printed  in  the  reign  of  Edward  VI. 
8vo.  2.  Notes  on  the  Pfalms.  3.  Treatife  in  praife 
of  the  crofs.  4.  Anfwer  to  certain  queries  concerning 
the  abufe  of  the  mafs.  Records,  N°  25.  5.  Dia¬ 

logues  between  Chrift  and  the  Virgin  Mary.  6.  Trea¬ 
tife  of  falves  and  curing  remedies.  7.  A  little  treatife 
jn  Englilh,  ealled  The  extirpation  of  ignorancy ,  &c. 
in  verfe,  Lond.  by  Pinfon,  4to.  8.  Carmina  diverfa . 

#  Bush,  a  term  ufed  for  feveral  ftmibs  of  the  fame 
kind  growing  clofe  together  :  thus  we  fay,  a  fur%e - 
bufh ,  bramble-bujh ,  &c. 

Bush  is  fometimes  ufed,  in  a  more  general  fenfe, 
for  any  afiemblage  of  thick  branches  interwoven  and 
mixed  together. 

Bush  alfo  denotes  a  coronated  frame  of  wood  hung 
out  as  a  fign  of  taverns.  It  takes  the  denomination 
from  hence,  that,  anciently,  figns  where  wine  was  fold 
were  bujhes  chiefly  of  ivy,  cyprefs,  or  the  like  p^mt, 
which  keeps  its  verdure  long.  And  hence  the  Eng¬ 
lilh  proverb,  u  Good  wine  needs  no  bufh.” 

Burning-BUSH ,  that  bufh  wherein  the  Lord  appeared 
to  Mofes  at  t he  foot  of  Mount  Horeb,  as  he  was  feed¬ 
ing  his  father-in-law’s  floeks. 

As  to  the  perfon  that  appeared  in  the  bulh,  the  text 
fays,  “  That  the  angel  of  the  Lord  appeared  unto  him 
in  a  flame  of  fire,  out  of  the  middle  of  the  bufh  but 
whether  it  was  a  created  angel,  fpeaking  in  the  perfon 
of  God,  or  God  himfelf,  or  (as  the  moft  received  opi¬ 
nion  is)  Chrift  the  fon  of  God,  has  been  matter  of 
fome  controverfy  among  the  learned.  Thofe  who  fup- 
pofe  it  no  more  than  an  angel,  feem  to  imply  that  it 
would  be  a  diminution  of  the  majefty  of  God,  to  ap¬ 
pear  upon  every  oceafion,  efpecially  when  he  has  fuch 
a  number  of  celcftial  minifters,  who  may  do  the  bufi- 
ncfs  as  well.  But  confidering  that  God  is  prefent 
everywhere,  the  notification  of  his  prcfenee  by  fome 
outward  fign  in  one  determinate  place  (which  is  all 
Vol.  V.  Part  L 
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This  we  mean  by  his  appearance),  is  in  our  conception  lefs 
laborious  (if  any  thing  laborious  could  be  conceived  of, 
God)  than  a  delegation  of  angels  upon  every  turn  from  ' 
heaven,  and  feems  in  the  main  to  illuftrate  rather  than 
debafe  the  glory  of  his  nature  and  exiftence.  But  how¬ 
ever  this  be,  it  is  plain  that  the  angel  here  fpoken  of 
vas  no  created  being,  from  the  whole  context,  and 
efpecially  from  his  faying,  “  I  am  the  Lord  God,  the 
Jehovah,”  &c.  finee  this  is  not  the  language  of  angels 
who  are  always  known  to  exprefs  themfelves  in  fuch 
humble  terms  as  thefe,  “  I  am  lent  from  God  ;  I  am 
thy  fellow  fervant,”  &c.  It  is  a  vain  pretext  to  fay, 
that  an  angel,  as  God’s  ambaftador,  may  fpeak  in  God’s* 
name  and  perfon  j  for  what  ambaftador  of  any  prinee 
ever  yet  faid,  “  I  am  the  king  ?”  Since  therefore  no 
angel,  without  the  guilt  of  blafphemy,  could  affume 
thefe  titles  ;  and  fince  neither  God  the  Father  nor 
the  Holy  Ghoft,  are  ever  called  by  the  name  of  angel, 
i.  e.  “  mefienger,  or  perfon  fent,”  whereas  God  the 
Son  is  called  by  the  prophet  Malachi  (chap.  iii.  1.), 

“  The  angel  of  the  covenant  j”  it  hence  feems  to  fol¬ 
low',  that  this  angel  of  the  Lord  was  God  the  Son, 
who  might  very  properly  be  ealled  an  angel \  beeaufc 
m  the  fulnefs  of  time  he  v'as  fent  into  the  world  in  our 
flelh,  as  a  meffenger  from  God,  and  might  therefore 
make  thefe  his  temporary  apparitions  prefages  and 
forerunners,  as  it  were,  of  his  more  folemn  million. 
The  emblem  of  the  burning-bulh  is  ufed  as  the  feal  of 
the  chureh  of  Scotland,  with  this  motto  :  Nec  tamen  con - 
fumebatur ;  i.  e.  “  Though  burning,  is  never  confirmed.” 

BUSHEL,  a  meafure  cf  capaeity  for  things  dry  ; 
as  grains,  pulfe,  dry  fruits,  &e.  containing  four  peeks, 
or  eight  gallons,  or  one  eighth  of  a  quarter. 

Du  Cange  derives  the  word  from  buJJ'ellus ,  bvjlellus , 
or  bifellus ,  a  diminutive  of  bu%,  or  bu%a,  ufed  in  the 
corrupt  Latin  for  the  fame  thing  ^  others  derive  it 
from  buffulus ,  an  urn ,  wherein  lots  were  call  ;  which 
feems  to  be  a  corruption  from  buxu/us.  Bujfellus  ap¬ 
pears  to  have  been  firft  ufed  for  a  liquid  meafure  of 
wine,  equal  to  eight  gallons,  OBo  libree  faciunt  galo- 
nem  vini ,  et  0B0  ga/ones  vini  faciunt  buflellum  London , 
qua?  ejl  oBava  pars  quartern.  It  was  foon  after  tranf- 
ferred  to  the  dry  meafure  of  corn  of  the  fame  quantity. 
— Pondus  oB»  librorum  frumenti  facit  bufiellum,  de 
qutbus  0B0  confiftit  quarterium . 

By  12  Henry  VII.  c.  5.  a  bulhel  is  to  contain 
8  gallons  of  wheat  ;  the  gallon  8  pounds  of  wheat 
troy  weight ;  the  pound  1 2  ounees  troy-weight ;  the 
ounce  20  (hillings  ;  and  the  fterling  32  grains  or  corns 
of  wheat,  growing  in  the  midft  of  the  ear.  This  ftan- 
dard  bulhel  is  kept  in  the  Exchequer  ;  when  being 
filled  with  common  fpring  water,  and  the  water  mea- 
fured  before  the  houfe  of  commons  in  1696,  in  a  re¬ 
gular  par allelopiped,  it  w'as  found  to  contain  2145,6 
folid  inches  ;  and  the  faid  water  being  w  eighed,  a- 
mounted  to  1131  ounces  and  14  penny -weights  troy. 
Befidcs  the  ftandard  or  legal  bulhel,  we  have  feveral 
loeal  bulhels,  of  different  dimenfions  in  different  places. 
At  Abington  and  Andover,  a  bulhel  contains  nine 
gallons  :  at  Appleby  and  Penrith,  a  bulhel  of  peafe, 
rye,  and  wheat,  contains  16  gallons  :  of  barley,  big, 
malt,  mixt  malt,  and  oats,  20  gallons.  A  bulhel 
contains,  at  Carlille,  24  gallons  ;  at  Chefter,  a  bulhel 
of  wheat,  rye,  &c.  contains  32  gallons,  and  of  oats 
40  :  at  Dorchefter,  a  bulhel  of  malt  and  oats  con- 
D  tains 
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at  Falmouth  the  bulhel  of  ftricken  elevation  of  the  heroes  they  perforated.  The  colour 
at  I  almoutn,  tne  omn  ,  ,  „  ^  ally  purple  on  the  ltage  ;  herein  it  to  dif- 

tinguilhed  from  the  fock  worn  in  comedy,  that  being  _ 
only  a  low  common  (hoe.  The  bulk  in  feems  to  have 
been  worn  not  only  by  aflors  but  by  girls,  to  raife 
their  height ;  travellers  and  hunters  alio  made  ufe  of 
it,  to  defend  themfclves  from  the  mire.  In  claffic  au¬ 
thors,  we  frequently  find  the  bulkin  ufed  to  figruty 
tragedy  itfelf,  in  regard  it  was  a  mark  of  tragedy  on 
the°  ltage.  It  was  alfo  to  be  underftodd  for  a  lolty 

llrain  or  high  ftyle.  .  ...  r  , 

BUSS,  in  maritime  affairs,  a  fmall  lea  vellel,  u.cd 
by  us  and  the  Dutch  in  the  herring-filhery ,  commonly 
from  48  to  60  tons  burden,  and  fometimes  more  .  a 
bufs  has  two  fmall  Iheds  or  cabins,  one  at  the  prow’ and 
the  other  at  the  Hern  ;  that  at  the  prrnv  ferves  for  a 
kitchen.  Every  bufs  has  a  mailer,  an  affiltant,  a  mate, 
and  feamen  in  proportion  to  the  veffel’s  fize }  the 
mailer  commands  in  chief,  and  without  his  exprefs  or¬ 
ders  the  nets  cannot  be  call  or  taken  up  j  the  al- 
fillant  has  the  command  after  him  )  and  the  mate.  next, 
whofe  bufinefs  is  to  fee  the  feamen  manage  their  rig- 


tains  10  gallons ,  - - ,  ------ 

coals  is  16  gallons,  of  other  things  20,  and  ulually 
,21  gallons ;  at  Kingllon  upon  Thames,  the  bulhel 
contains  8-y  at  Newbury  9  •,  at  Wycomb  and  Bea¬ 
ding,  8)  •,  at  Stamford,  16  gallons.  Houghton ,  Col- 

lea.  tom.  i.  n.  46.  p.  42-  ...  n  , 

At  Paris,  the  bulhel  is  divided  into  2  half-bnlhels ; 
the  half-hulhel  into  2  quarts ;  the  quart  into  2  half¬ 
quarts  ;  the  half -quart  into  2  litrons  j  and,  the  litron 
into  2  half-litrons.  By  a  fentence  of  the  provolt  ot 
the  merchants  of  Paris,  the  bulhel  is  to  be  8  inches 
2--  lines  high,  and  10  inches  in  diameter  j  the  quart 
4 ‘inches  9  lines  high,  and  6  inches  9  lines  wide  >  the 
half-quart  4  inches  3  lines  high,  and  5  inches  diame¬ 
ter  •,  the  litron  3*  inches  high,  and  3  inches  10  lines 
in  diameter.  Three  bulliels  make  a  minot,  6  a  mine, 
12  a  feptier,  and  144  a  muid.  In  other  parts  of  France 
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the  bulhel  varies:  14-j  bulliels  of  Amboife  and  Fours 
make  the  Paris  feptier.  Twenty  bulliels  of  Avighon 
make  3  Paris  feptiers.  Twenty  bulliels  of  Blois  make 
1  Paris  feptier.  Two  bulhels  of  Bourdeaux  make  1 
Paris  feptier.  Thirty-two  bulhels  of  Rochel  make  19 
Paris  feptiers.  Oats  are  meafured  in  a  double  propor¬ 
tion  to  other  grains  >  fo  that  24  bulliels  of  oats  make 
a  feptier,  and  248  a  muid.  The  bulhel  of  oats  is  di¬ 
vided  into  C  pieotins,  the  picotin  into  2  haL-quarts,  or 
4  litrons.  For  fait  4  bulliels  make  one  minot,  and  6  a 
feptier.  For  coals  8  bulhels  make  a  minot,  16  a  mine, 
and  320  a  muid.  For  lime,  3  bulhels  make  a  minot, 
and  48  minots  a  muid.  Such  were  the  meafures  by 
bulhel  before  the  revolution  •,  for  the  changes  that  have 
fince  taken  place,  fee  Measure  and  Weight. 

BUSIRIS,  in  Ancient  Geography ,  a  city  of  the  Low'- 
er  Egypt,  to  the  fouth  of  Leontopolis,  on  that  branch 
of  the  Nile  called  Bufiriticus :  Built  by  Bufiris,  noted 
for  his  cruelty,  and  flain  by  Hercules,  (Ovid,  Virgil, 
Diodorus  Siculus).  Strabo  denies  fuch  a  tyrant  ever 
exifted  ;  Ifocrates  has  written  his  panegyric  In  this 
city  there  Hood  a  grand  temple  of  Ifis,  which  gave  it 
the  appellation  of  the  city  of  Ifis.  It  was  deftroyed  on 

a  revolt  by  Dioclefian.  .  , 

BUSIRITICUS  Fluvius,  m  Ancient .  Geography, 
that  branch  of  the  Nile  which  empties  itfelf  at  the 
mouth  called  Oftium  Pathmeticum,  or  Phatmticum, 
(Ptolemy)  j  alfo  a  part,  according  to  an  ancient  map 
at  the  Oftium  Mindefium  •,  this  river,  or  branch,  di¬ 
viding  itfelf  at  Diofpolis  into  two  branches ;  called 
Bufiriticus,  from  the  city  of  Bufiris,  which  flood  on 
its  left  or  weft  branch.  It  is  the  fecond  branch  of  the 
Nile,  reckoning  from  the  eaft. 

BUSIRITICUS  Nomos ,  in  Ancient  Geography ,  a  pretec- 
ture  or  divifion  of  the  Lower  Egypt ;  fo  called  from 
the  city  Bufiris,  (Herodotus,  Pliny,  Ptolemy). 

BUSITIS,  in  Ancient  Geography ,  a  diltnct  ot  Ara¬ 
bia  Deferta  ;  fo  called  from  Bus,  or  Buz,  Nahor’s  fe- 
cond  fon  *,  the  country  of  Elihu,  the  fourth  mterlocu- 
tor  in  Job  ;  called  Bu%etes,  by  the  Septuagint. 

BUSKIN,  a  kind  of  (hoe,  fomewhat  in  manner  of 
a  boot,  and  adapted  to  either  foot,  and  worn  by  either 
fex  This  part  of  drefs,  covering  both  the  toot  and 
mid-leg,  was  tied  underneath  the  knee  ;  it  was  very 
rich  and  fine,  and  principally  ufed  on  the  ltage  by  ac¬ 
tors  in  tragedy.  It  was  of  a  quadrangular  form  }  and 
the  foie  was  fo  thick,  as  that,  by  means  thereof,  men 
of  the  ordinary  ftature  might  be  raifed  to  the  pitch  and 


ging  in  a  proper  manner,  to  mind  thofe  who  draw  in 
their  nets,  and  thofe  who  kill,  gut,  and  cure  the  her¬ 
rings  as  they  are  taken  out  ot  the  fea :  the  feam.en 
generally  engage  for  a  whole  voyage  in  the  lump,  i  lie 
provifions  which  they  take  on  board  the  buffes,  eon  lift 
commonly  in  bifeuit,  oat  meal,  and  dryed  or  felt Tiff G 
the  crew  being  content  for  the  reft  with  what  frefli  fun 
they  catch.  Sec  Fisheries. 

BUST,  or  Busto,  in  Sculpture ,  denotes  the  figure  or 
portrait  of  a  perfon  in  relievo,  fhowing  only  the  head, 
flioulders,  and  ftomach,  the  arms  being  lopped  oft  :  or¬ 
dinarily  placed  on  a  pedeftal  or  coniole. 

In  fpeaking  of  an  antique,  we  fay  the  head  is  marble, 
and  the  bull  porphyry,  or  bronze,  that  is,  the  ftomach 
and  flioulders.  Felibien  obferves,  that  though  in  paint¬ 
ing,  one  may  fay  a  figure  appears  in  bufto,  yet  it  is  not 
properly  called  a  bujl,  that  word  being  confined  to 

things  in  relievo.  t  T  n  a 

The  buft  is  the  fame  with  what  the  Latins  called 

Herma,  from  the  Greek  Hermes,  Mercury,  the  image 
of  that  god  being  frequently  reprefented  in  this  manner 

amongft  the  Athenians.  ,  T  ,.  f  . 

Bust  is  alfo  ufed,  efpecially  by  the  Italians  for  the 
trunk  of  a  human  body,  from  the  neck  to  the  hips.  . 

BUST  A  Gallica ,  was  a  place  in  ancient  R  me,  wherein 
the  bones  of  the  Gauls,  whofirft  took  the  city,  and  were 
flain  by  Cainillus,  were  depofited.  It  differed  from 
BUST  A  Gallorum,  a  place  on  the  Apennines,  thus 
called  by  reafon  of  many  thoufands  of  Gauls  killed 
there  by  Fabius. 

BUSTARD.  Sec  Otis,  Ornithology  Index. 
BUSTUARIiE  MoECHJE,  according  to  feme,  wo¬ 
men  that  were  hired  to  accompany  the  funeral  and  la¬ 
ment  the  lofs  of  the  deceafed  •,  but  others  are  of  opi¬ 
nion,  that  they  were  rather  the  more  common  prolti- 
tutes,  that  ftood  among  the  tombs,  graves,  and  other 

fuch  lonely  places.  .  .  ,  ,.  .  , 

BUSTUARII,  in  Roman  antiquity,  gladiators  w.io 
fought  about  the  buftum  or  funeral  pile  of  a  perion  of 
diftinaion,  that  the  blood  which  was  fpilt  might  lerve 
as  a  facrifice  to  the  infernal  gods,  and  render  them 
more  propitious  to  the  manes  of  the  deceaied.  1  his 

cuftom  was  introduced  in  the  room  of  the  more  m  u- 

man 
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man  one  of  facrificing  captives  at  the  buftum,  or  On 
the  tombs  of  warriors. 

BUSTUM,  in  antiquity,  denotes  a  pyramid  or  pile 
.  of  wood,  whereon  were  anciently  placed  the  bodies  of 
the  deceafed,  in  order  to  be  burnt. 

The  Romans  borrowed  the  cuftom  of  burning  their 
dead  from  the  Greeks.  The  deceafed,  crowned  with 
flowers,  and  drefied  in  his  rieheft  habits,  was  laid  on  the 
buftum.  Some  authors  fay,  it  was  only  called  bujlum , 
after  the  burning,  quajibene  ujlum:  before  the  burning 
it  was  more  properly  called  pyra ;  during  it,  rogus ;  and 
afterwards,  bujlum .  When  the  body  was  only  burnt 
there,  and  buried  elfewhere,  the  plaee  was  not  pro¬ 
perly  called  b'iflum ,  but  ujlrina ,  or  ujlrnum . 

Bustu?»t,  in  the  Campus  Martius,  was  a  ftru&ure 
whereon  the  emperor  Auguflus  firft,  and  after  him  the 
bodies  of  his  fuceeffors,  were  burnt.  It  was  built  of 
white  (tone,  furrounded  with  an  iron  pallifade,  and 
planted  witliinfide  with  alder  trees. 

Bustum  was  alfo  figuratively  applied  to  denote  any 
tomb.  Whence  thofe  phrafes,  facere  bujlum ,  violate 
bujlum ,  8tc. 

BUSTUM  of  an  Altar ,  was  the  hearth  or  place  where 
the  fire  wras  kindled. 

BUTCHER,  a  perfon  who  (laughters  cattle  for  the 
ufe  of  the  table,  or  who  cuts  up  and  retails  the  fame. 

Among  the  ancient  Romans,  there  were  three  kinds 
of  eftablilhed  butchers,  whofe  office  it  w  as  to  fumifli 
the  city  with  the  neeeffary  cattle,  and  to  take  care  of 
preparing  and  vending  their  flefh.  The  fuarii  provided 
hogs  *,  the  peeuarii  or  boarii,  other  cattle,  efpeeially 
oxen  \  and  under  thefe  was  a  fubordinate  clafs,  whofe 
office  was  to  kill,  called  lanit\  and  carnlfices . 

To  exercife  the  office  of  butcher  among  the  Jews 
with  dexterity,  was  of  more  reputation  than  to  under- 
Rand  the  liberal  arts  and  fciences.  They  have  a  book 
concerning  fhamble-conliitution  ;  and  in  cafe  of  any 
difficulty,  they  apply  to  fome  learned  rabbi  for  advice  : 
nor  was  any  allowed  to  pra&ife  this  art,  without  a  li- 
cenfe  in  form ;  which  gave  the  man,  upon  evidence  of 
his  abilities,  a  power  to  kill  meat,  and  others  to  cat 
what  he  killed  ;  provided  he  carefully  read  every  week 
for  one  year,  and  every  month  the  next  year,  and 
once  a  quarter  during  his  life,  the  conflitution  above- 
mentioned. 

We  have  fome  very  good  laws  for  the  better  regula¬ 
tion  and  preventing  the  abufes  committed  by  butchers. 
A  butcher  that  fells  fvvine’s  fieffi  meafled,  or  dead  of 
the  murrain,  for  the  firft  offence  fhall  be  amerced  \  for 
the  fecond,  have  the  pillory ;  for  the  third,  be  impri¬ 
soned,  and  make  fine }  and  for  the  fourth,  abjure  the 
town.  Butchers  not  felling  meat  at  reafonable  prices 
fhall  forfeit  double  the  value,  leviable  by  warrant  of  two 
juftices  of  the  peace.  No  butcher  fhall  kill  any  flefh 
in  his  fealding-houfe,  or  within  the  walls  of  London, 
on  pain  to  forfeit  for  every  ox  fo  killed  1 2d.  and  for 
every  other  beaft,  8d.  to  be  divided  betwixt  the  king 
‘and  the  profecutor. 

BvicuER-Bird.  See  Lanius,  Ornithology  7/2- 
dex. 

BUTCUER-Broom.  See  Ruscus,  Botany  Index. 

BUTCHER-IJland ,  in  the  Eaft  Indies,  a  fmall  ifland 
Vbout  two  miles  long  and  fcarce  one  broad.  It  has  its 
name  from  cattle  being  kept  there  for  the  ufe  of  Bom* 


Butcher- 

Ifland 
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bay,  from  which  it  is  about  three  miles  diflaiit.  It 
has  a  fmall  fort,  but  of  very  little  confequence. 

BUTE,  an  ifland  lying  to  the  weft  of  Scotland,  be-  £utefhin 
ingfeparated  from  Cowal,  a  diftridl  of  Argylefhire,  on-  y— 
ly  by  a  narrowr  channel.  In  length  it  is  about  1 8  miles  \ 
the  broadeft  part  from  eaft  to  weft  is  about  five.  Part 
of  it  is  rocky  and  barren  *,  but  from  the  middle  fouth* 
wards,  the  ground  is  cultivated,  and  produces  peafe, 
oats,  and  barley.  Here  is  a  quarry  of  red  ftone,  whieh 
the  natives  have  ufed  in  building  a  fort  and  chapel  in 
the  neighbourhood  of  Rothfay,  which  is  a  very  ancient 
royal  borough,  head  town  of  the  fhire  of  Bute  and  A- 
ran  ;  but  very  thinly  peopled,  and  maintained  chiefly 
by  the  herring  fifliery,  with  the  profits  of  which  all  the 
rents  of  this  ifland  are  ehiefly  paid.  On  the  north  fide 
of  Rothfay,  are  the  ruins  of  an  ancient  fort,  with  its 
drawbridge,  chapel,  and  barracks.  Here  are  likewife 
the  remains  of  fome  Daniffi  towers.  The  natives  are 
healthy  and  induftrious,  fpeak  the  Erfe  and  the  dia¬ 
led!  of  the  Lowlands  indifferently,  and  profefs  the  Pro- 
teftant  religion.  The  ifland  is  divided  into  two  parifhes, 
accommodated  with  four  churches  5  and  belongs  chiefly 
to  the  earl  of  Bute,  who  poffeffes  an  elegant  feat  011 
the  eaft  fide  of  the  ifland.  The  name  of  this  ifle  has 
by  feveral  authors,  and  in  different  periods,  been  very 
differently  written,  as  Botey  Both ,  Bothe ,  Boot ,  but 
now  generally  Bute.  Our  ancient  writers  fuppofe  that 
it  derived  its  name  from  a  cell  eredfed  therein  by  St 
Brendan,  an  Iriffi  abbot  who  flourifhed  in  the  6th  cen¬ 
tury,  becaufe  in  his  language  fuch  a  cell  was  called 
Both .  It  is,  however,  probable,  that  this  name  was  of 
great  antiquity,  fince  we  find  it  denominated  BGtis  by 
the  anonymous  geographer  of  Ravenna.  It  was  from 
very  early  times  part  of  the  patrimony  of  the  Stuarts  : 
large  poffcflions  in  it  were  granted  to  Sir  John  Stuart, 
fon  of  Robert  11 .  by  his  beloved  miftrefs  Elizabeth 
More  \  and  it  has  continued  in  that  line  to  the  prefent 
tiihe. 

BUTESHIRE,  comprehends  the  iflands  of  Bute, 

Arran,  the  greater  and  leffer  Cumbray,  and  Inch- mar- 
noc .  This  fhire  and  that  of  Caithnefs  fend  a  member 
to  parliament  alternately.  The  earl  of  Bute  is  admi¬ 
ral  of  the  county,  by  commiffion  from  his  majefty  ;  but 
no  way  dependent  on  the  lord  high  admiral  of  Scot¬ 
land  :  fo  that  if  any  maritime  cafe  occurs  within  this 
jurifdidtion,  (even  erimes  of  as  high  a  nature  as  mur¬ 
der  or  piracy),  his  lordfhip,  by  virtue  of  his  powers  as 
admiral,  is  fuffieient  judge,  or  he  may  delegate  his  au¬ 
thority  to  any  deputies. 

The  following  is  a  view  of  the  population  of  this 
county  at  two  different  periods,  taken  from  the  Statif- 
tical  Hiftory  of  Scotland. 
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BUTEO,  the  trivial  name  of  a  fpeeies  of  Falco. 
See  Ornithology  Index. 

BUTLER,  Charles,  a  native  of  Wycomb  in  the 
county  of  Bucks,  and  a  mafter  of  arts  in  Magdalen 
college,  Oxford,  publifhed  a  book  with  this  title,  “  The 
principles  of  mulic  in  Tinging  and  fetting  ;  with  the 
twofold  ufe  thereof,  ccclefiaftical  and  civil.”  Quarto, 
London  1636.  The  author  of  this  book  was  a  perfon 
of  lingular  learning  and  ingenuity,  which  he  manifefted 
in  fundry  other  works  enumerated  by  Wood  in  the 
Athen .  Oxon.  Among  the  reft  is  an  Englilh  grammar, 
publifhed  in  1633,  in  which  he  propofes  a  fcheme  of 
regular  orthography,  and  makes  ufe  of  characters,  fome 
borrowed  from  the  Saxon,  and  others  of  his  own  in¬ 
vention,  fo  fmgular,  that  we  want  types  to  exhibit 
them  :  and  of  this  imagined  improvement  he  appears  to 
have  been  fo  fond,  that  all  his  tra&s  are  printed  in  like 
manner  with  his  grammar  ;  the  confequence  whereof 
has  been  an  almoft  general  difguft  to  all  that  he  has 
written.  His  Principles  of  Mufic  is,  however,  a  very 
learned,  curious,  and  entertaining  book  ;  and,  by  the 
help  of  the  advertifement  from  the  printer  to  the  read¬ 
er,  prefixed  to  it,  explaining  the  powers  of  the  feveral 
chara&ers  made  ufe  of  by  him,  may  be  read  to  great 
advantage,  and  may  be  confidered  a  judicious  fupplc- 
raent  to  Morley’s  introduction. 

Butler,  Samuel,  a  celebrated  poet,  was  the  fon 
of  a  reputable  Worcefterfhire  farmer,  and  was  born 
in  1612.  He  palled  fome  time  at  Cambridge,  but 
was  never  matriculated  in  that  univerlity.  Return¬ 
ing  to  his  native  country,  he  lived  fome  years  as  clerk 
to  a  juft  ice  of  peace  ;  where  he  found  fufficicnt  time  to 
apply  himfelf  to  hiftory,  poetry,  and  painting.  Being 
recommended  to  Elizabeth  countefs  of  Kent,  he  enjoy¬ 
ed  in  her  houfe,  not  only  the  ufe  of  all  kinds  of  books, 
but  the  converfation  of  the  great  Mr  Selden,  who  oft¬ 
en  employed  Butler  to  wrrite  letters,  and  tranllate  for 
him.  He  lived  alfo  fome  time  with  Sir  Samuel  Luke, 
a  gentleman  of  an  ancient  family  in  Bedfordffiire,  and 
a  famous  commander  under  Oliver  Cromwell :  and  he 
is  fuppofed  at  this  time  to  have  wrote,  or  at  leaft  to 
have  planned,  his  celebrated  Hudibras;  and  under  that 
charaCler  to  have  ridiculed  the  knight.  The  poem  it- 
felf  furnilhes  this  key  ;  where,  in  the  firft  canto,  Hu¬ 
dibras  fays, 

“  ’Tis  fung,  there  is  a  valiant  mamaluke 

“  In  foreign  land  yclep’d  —  — 

“  To  whom  we  oft  have  been  compar’d 

“  For  perfon,  parts,  addrefs,  and  beard.” 

After  the  Reftoration,  Mr  Butler  was  made  fecretary 
to  the  earl  of  Carbury,  lord  prefident  of  Wales,  who 
appointed  him  Reward  of  Ludlow  caftle,  when  the  court 
was  revived  there.  No  one  was  a  more  generous  friend 
to  him  than  the  earl  of  Dorfet  and  Middlefex,  to 
whom  it  was  owing  that  the  court  tafted  his  Hudibras . 
He  had  promifes  of  a  good  place  from  the  earl  of 
Clarendon,  but  they  were  never  accomplifhed ;  though 
the  king  was  fo  much  pleafed  with  the^  poem,  as  oft¬ 
en  to  quote  it  pleafantly  in  converfation.  It  is  in¬ 
deed  faid,  that  Charles  ordered  him  the  fumof30001.  : 
but  the  fum  being  expreffed  in  figures,  fomebody 
through  whofc  hands  the  order  paffed,  by  cutting  off 
a  cypher  reduced  it  to  300I.  which,  though  it  paffed 
the  offices  without  fees,  proved  not  fufficicnt  to  pay 


what  he  then  owed  *,  fo  that  Butler  was  not  a  /hilling  Butler, 
the  better  for  the  king’s  bounty.  He  died  in  1680  :  Butlcrage* 
and  though  he  met  with  many  difappointments,  was 
never  reduced  to  any  thing  like  want,  nor  did  he  die 
in  debt.  Mr  Granger  obferves,  that  Butler  u  ftands 
wdthout  rival  in  burlefque  poetry.  His  Hudibras  (fays 
he)  is  in  its  kind,  almoft  as  great  an  effort  of  genius, 
as  the  Paradife  Loft  itfelf.  It  abounds  with  uncom¬ 
mon  learning,  new  rhimes,  and  original  thoughts.  Its 
images  are  truly  and  naturally  ridiculous.  There  are 
many  ftrokes  of  temporary  fatire,  and  fome  characters 
and  allufions  w  hich  cannot  be  difeovered  at  this  diftance 
of  time.” 

Butler,  Jofeph ,  late  biffiop  of  Durham,  a  pre¬ 
late  diftinguiffied  by  his  piety  and  learning,  was  the 
youngeft  fon  of  Mr  Thomas  Butler,  a  reputable  ffiop- 
keeper  at  Wantage  in  Berkffiire,  where  he  was  born 
in  the  year  1692.  His  father,  who  was  a  Prefbyterian, 
obferving  that  he  had  a  ftrong  inclination  to  learning, 
after  his  being  at  a  grammar-fehool,  fent  him  to  an  a- 
cademy  in  Gloucefterffiire,  in  order  to  qualify  him  for 
a  diffenting  minifter  ;  and  while  there,  he  wrote  fome 
remarks  on  Dr  Clarke’s  firft  fermon  at  Boyle’s  lecture. 
Afterwards,  refolving  to  conform  to  the  eftabliffied 
church,  he  ftudied  at  Oriel  college,  where  he  contract¬ 
ed  an  intimate  friendfhip  with  Mr  Edward  *1  albot,  fon 
of  the  bifhop  of  Durham,  and  brother  to  the  lord  chan¬ 
cellor,  who  laid  the  foundation  of  his  fubfequent  ad¬ 
vancement.  He  was  firft  appointed  preacher  at  the 
Rolls,  and  retor  of  Haughton  and  Stanhope,  two  rich 
benefices  in  the  biffiopric  of  Durham.  He  quitted  the 
Rolls  in  1726;  and  publifhed  in  8vo,  a  volume  of  fer- 
mons,  preached  at  that  chapel.  After  this  he  con- 
ftantly  refided  at  Stanhope,  in  the  regular  difeharge  of 
all  the  duties  of  his  office,  till  the  year  1733,  when  he 
was  called  to  attend  the  lord  chancellor  Talbot  as  his 
chaplain,  wffio  gave  him  a  prebend  in  the  church  of 
Rochefter.  In  the  year  1736,  he  was  appointed  clerk 
of  the  clofet  to  Queen  Caroline,  whom  he  attended 
every  day,  by  her  majefty’s  fpecial  command,  from 
feven  to  nine  in  the  evening.  In  1 738  he  was  appointed 
to  the  biffiopric  of  Briftol ;  and  not  long  afterwards  to 
the  deanery  of  St  Paul’s,  London.  He  now'  refigned  his 
living  of  Stanhope.  In  the  year  1746,  lie  was  made 
clerk  of  the  clofet  to  the  king;  and  in  1750,  was 
tranflated  to  Durham.  This  rich  preferment  he  en¬ 
joyed  but  a  ffiort  time  ;  for  he  died  at  Bath  June  1 6. 

1752.  His  corpfe  was  interred  in  the  cathedral  at 
Briftol ;  where  there  is  a  monument,  with  an  inferip- 
tion,  ereted  to  his  memory.  He  died  a  bachelor. 

His  deep  learning  and  comprehenfive  mind  appear  fuf- 
ficiently  in  his  writings,  particularly  in  that  excellent 
treatife  entitled,  The  Analogy  of  Religion ,  natural  and 
revealed ,  to  the  Conjlitution  and  Courfe  of  Nature ,  pub- 
lifiied  in  8vo,  17 36. 

Butler,  the  name  anciently  given  to  an  officer  in 
the  court  of  France,  being  the  fame  as  the  grand  echan* 
fon,  or  great  cupbearer  of  the  prefent  times. 

Butler,  in  the  common  acceptation  of  the  word, 
is  an  officer  in  the  houfes  of  princes  and  great  meir, 
wffiofe  principal  bufmefs  is  to  look  after  the  wine,  plate, 

&c. 

BUTLER  AGE  of  wine,  is  a  duty  of  2s.  for  every 
ton  of  wine  imported  by  merchant  ftrangers  ;  being  a 
compofition  in  lieu  of  the  liberties  and  freedoms  grant¬ 
ed 
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Butlerage  ed  to  them  by  King  John  and  Edward  I.  by  a  charter 
H  called  chart  a  mercatoria. 

,  ,  Butlerage  was  originally  the  only  cuflom  that  was 

payable  upon  the  importation  of  wines,  and  was  taken 
and  received  by  virtue  of  the  regal  prerogative,  for  the 
proper  ufe  of  the  crown.  But  for  many  years  pad, 
there  having  been  granted  by  parliament  fubfidics  to 
the  kings  of  England,  and  the  duty  of  butlerage  not 
repealed,  but  confirmed,  they  have  been  pleafed  to 
grant  the  fame  way  to  fome  noblemen,  who  by  virtue 
of  fueh  grant,  are  to  enjoy  the  full  benefit  and  advan¬ 
tage  thereof,  and  may  caufe  the  fame  to  be  collected 
in  the  fame  manner  that  the  kings  themfelves  were  for¬ 
merly  wont  to  do. 

BUTMENT.  Butments  of  arches  are  the  fame 
with  buttreffes.  They  anfwer  to  what  the  Romans  call 
fublicas ,  the  French  culees  and  butees. 

BUTMENTS,  or  Abutments ,  of  a  bridge,  denote  the 
two  maflives  at  the  end  of  a  bridge,  whereby  the  two 
extreme  arches  are  fuftained  and  joined  with  the  {here 
on  either  fide. 

BUTOMUS,  the  Flowering-rush,  or  Water - 
gladlole.  See  Botany  Index. 

BUTRINTO,  a  port-town  of  Epirus,  or  Canina, 
in  Turkey  in  Europe,  fituated  oppofite  to  the  ifland  of 
Corfu,  at  the  entrance  of  the  gulf  of  Venice.  E. 
Long.  20.  40.  N.  Lat.  39.  45. 

BUTT  is  ufed  for  a  veffel,  or  meafure  of  wine,  con¬ 
taining  two  hogftieads,  or  126  gallons  ;  other  wife  call¬ 
ed  pipe.  A  butt  of  currants  is  from  1500  to  2200 
pounds  weight. 

BUTTS ,  or  Butt-ends ,  in  the  fea-language,  are  the 
fore  ends  of  all  planks  under  water,  as  they  rife,  and 
Tire  joined  one  end  to  another. — Butt-ends  in  great 
fliips  are  moll  carefully  bolted  ;  for  if  any  one  of  them 
fhould  fpring  or  give  way,  the  leak  would  be  very 
dangerous  and  difficult  to  flop. 

Butts,  the  place  where  archers  meet  with  their 
bows  and  arrows  to  {hoot  at  a  mark,  which  is  called 
(hooting  at  the  butts  :  (See  Archery.) — Alfo  butts 
are  the  Ihort  pieces  of  land  in  arable  ridges  and  fur¬ 
rows. 

BUTTER,  a  fat  un&uous  fubftance,  prepared  from 
milk  by  beating  or  churning. 

It  was  late  ere  the  Greeks  appear  to  have  had  any 
notion  of  butter ;  their  poets  make  no  mention  of  it, 
and  are  yet  frequently  fpeaking  of  milk  and  cheefe. 

The  Romans  ufed  butter  no  otherwife  than  as  a  me¬ 
dicine,  never  as  a  food. 

According  to  Beckman,  the  invention  of  butter  be¬ 
longs  neither  to  the  Greeks  nor  the  Romans.  The 
former,  he  thinks,  derived  their  know  ledge  of  butter 
from  the  Scythians,  the  Thracians  and  Phrygians  $  and 
the  latter  from  the  people  of  Germany. 

The  ancient  Chriftians  of  Egypt  burnt  butter  in 
their  lamps  inftcad  of  oil ;  and  in  the  Roman  churches, 
it  was  anciently  allowed,  during  Chriftmas  time,  to 
burn  butter  inftead  of  oil,  on  account  of  the  great  con- 
fumption  of  it  otherwife. 

Butter  is  the  fat,  oily,  and  inflammable  part  of  the 
milk.  This  kind  of  oil  is  naturally  diftributed  through 
all  the  fubftance  of  the  milk  in  very  fmall  particles, 
which  are  interpofed  betwixt  the  cafeous  and  ferous 
parts,  amongft  which  it  is  fufpended  by  a  flight  adhe- 


fion,  but  without  being  difiolved.  It  is  in  the  fame  ftate  Butter, 
in  which  oil  is  in  emulfions  :  hence  the  fame  whitenefs 
of  milk  and  emulfions  *,  and  hence,  by  reft,  the  oily 
parts  feparate  from  both  thefe  liquors  to  the  furface, 
and  form  a  cream.  See  Emulsion. 

When  butter  is  in  the  ftate  of  cream,  its  proper  oily 
parts  are  not  yet  fufficiently  united  together  to  form 
a  homogeneous  mafs.  They  are  ftill  half  feparated  by 
the  interpofition  of  a  pretty  large  quantity  of  feious 
and  cafcous  particles.  The  butter  is  completely  form¬ 
ed  by  prefling  out  thefe  heterogeneous  parts  by  means 
of  continued  percuffion.  It  then  becomes  an  uniform 
foft  mafs. 

Frefti  butter  which  has  undergone  no  change,  has 
fcarce  any  fmell ;  its  tafte  is  mild  and  agreeable  $  it 
melts  with  a  weak  heat,  and  none  of  its  principles  are 
difengaged  by  the  heat  of  boiling  water.  Thefe  pro¬ 
perties  prove,  that  the  oily  part  of  butter  is  of  the  na¬ 
ture  of  the  fat,  fixed,  and  mild  oils  obtained  from  many 
vegetable  fubftances  by  expreflion.  See  Oils. — The 
half  fluid  confiftence  of  butter,  as  of  moft  other  con¬ 
crete  oily  matters,  is  thought  to  be  owing  to  a  con- 
fiderable  quantity  of  acid  united  with  the  oily  part  j 
which  acid  is  fo  well  combined,  that  it  is  not  percep¬ 
tible  while  the  butter  is  frefti  and  has  undergone  no 
change  ;  but  when  it  grows  old,  and  undergoes  fome 
kind  of  fermentation,  then  the  acid  is  difengaged  more 
and  more  *,  and  this  is  the  caufe  that  butter,  like  oils 
of  the  fame  kind,  becomes  rancid  by  age. 

Butter  is  conftantly  ufed  in  food,  from  its  agreeable 
tafte  :  but  to  be  wholefome,  it  muft  be  very  frefti  and 
free  from  rancidity,  and  alfo  not  fried  or  burnt  *,  other- 
wife  its  acrid  and  even  cauftic  acid,  being  difengaged, 
diforders  digeftion,  renders  it  difficult  and  painful,  ex¬ 
cites  acrid  empyreumatic  belchings,  and  introduces 
much  acrimony  into  the  blood.  Some  perfons  have 
ftomachs  fo  delicate,  that  they  are  even  affedled  with 
thefe  inconveniences  by  frefti  butter  and  milk.  This 
obfervation  is  alfo  applicable  to  oil,  fat,  chocolate,  and 
in  general  to  all  oleaginous  mattets. 

For  the  making  of  butter,  fee  Agriculture  Index. 

The  trade  in  butter  is  very  confidcrable.  Some 
compute  50,000  tons  annually  confirmed  in  London. 

It  is  chiefly  made  within  40  miles  round'  the  city. 

Fifty  thoufand  firkins  are  faid  to  be  fent  yearly  from 
Cambridge  and  Suffolk  alone :  each  firkin  containing 
5 61bs.  Utoxeter  in  Staffordire  is  a  market  famous  for 
good  butter,  infomuch  that  the  London  merchants  have 
eftabliftied  a  fadtory  there  for  that  article.  It  is 
bought  by  the  pot,  of  a  long  cylindrical  form,  weigh¬ 
ing  141b. 

Shower  of  BUTTER.  Naturalifts  fpeak  of  (bowers 
and  dews  of  a  butyraceous  fubftance.  In  1695,  there 
fell  in  Ireland,  during  the  winter  and  enfuing  fpring,- 
a  thick  yellow  dew,  which  had  the  medicinal  properties 
of  butter. 

Butter,  among  chemifts,  a  name  given  to  feveral 
preparations,  on  account  of  their  confidence  refembling 
that  of  butter  ;  as  butter  of  antimony,  &c.  See  Che¬ 
mistry  Index . 

BurfER-Bur.  See  Tussilago,  Botany  Index. 

BUTTER -Milk,  the  milk  which  remains  after  the  but¬ 
ter  is  produced  by  churning.  Butter- milk  is  efteemedan 
excellent  food,  in  the  fpring  efpecially,  and  is  particu¬ 
larly 
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larly  recommended  in  he£lic  fevers.  Some  make  curds 
of  butter-milk,  by  pouring  into  it  a  quantity  of  new- 
milk  hot. 

BuTTER-Wort .  See  Pinguicula,  Botany  Index. 
BUTTERFLY,  the  Englifh  name  of  a  numerous 
genus  of  infects.  See  Papilio,  Entomology  Index . 

B UTTERFL T-She//,  See  VoLUTA,  CoNCPlOLOGY 
Index. 

Method  of  preferring  BUTTERFLIES .  See  INSECTS. 
Method  of  making  P  din  res  of  BUTTERFLIES.  u  Take 
butterflies  or  field  moths,  either  thofe  catehed  abroad, 
or  fuch  as  are  taken  in  caterpillars  and  nurfed  in  the 
houfe  till  they  be  flies  •,  clip  off  their  wings  very  clofe 
to  their  bodies,  and  lay  them  on  clean  paper,  in  the 
form  of  a  butterfly  when  flying  3  then  have  ready  pre¬ 
pared  gum  arable  that  hath  been  fome  time  ditTolved  in 
water,  and  is  pretty  thick  3  if  you  put  a  drop  of  ox¬ 
gall  into  a  fpoonful  of  this,  it  will  be  better  for  the 
ufe  3  temper  them  well  with  your  finger,  and  fpread  a 
little  of  it  on  a  piece  of  thin  white  paper,  big  enough 
to  take  both  Tides  of  your  fly  ;  when  it  begins  to  be 
clammy  under  your  finger,  the  paper  is  in  proper  order 
to  take  the  feathers  from  the  wings  of  the  fly  3  then 
lay  the  gummed  fide  on  the  wings,  and  it  will  take 
them  up  :  then  double  your  paper  lb  as  to  have  all  the 
wings  between  the  paper  3  then  lay  it  on  a  table,  pref- 
fing  it  clofe  with  your  fingers  3  and  you  may  rub  it 
gently  with  fome  fmooth  hard  thing  3  then  open  the 
paper  and  take  out  the  wings,  vEich  will  come  forth 
tranfparent  :  the  down  <of  the  upper  and  under  fide  of 
the  wings,  (ticking  to  the  gummed  paper,  form  a  juft 
likenefs  of  both  Tides  of  the  wings  in  their  natural 
fhapes  and  colours.  The  nicety  of  taking  off  flies  de¬ 
pends  on  aiuft  degree  of  moifture  of  the  gummed  paper  : 
for  if  it  be  too  wet,  all  will  be  blotted  and  confuted  3 
and  if  too  dry,  your  paper  will  ftick  fo  faff  together, 
that  it  will  be  torn  in  feparation.  When  you  have 
opened  your  gummed  papers,  and  they  are  dry,  you  mult 
draw'  the  bodies  from  the  natural  ones,  and  paint  them 
in  wrnter  colours  :  you  mult  take  paper  that  will  bear 
ink  very  well  for  this  ufe  3  for  finking  paper  will  fe- 
parate  wdth  the  reft,  and  fpoil  all.” 

BUTTERIS,  in  the  manege,  an  inftrument  of  fteel, 
fitted  to  a  wooden  handle,  wherewith  they  pare  the 
foot,  or  cut  off  the  hoof,  of  a  horfe. 

BUTTOCK  of  a  Ship ,  is  that  part  of  her  which  is 
her  breadth  right  aftern,  from  the  tack  upwards  3  and 
a  (hip  is  Taid  to  have  a  broad  or  a  narrow  buttock, 
according  as  fhe  is  built  broad  or  narrow  at  the  tran- 
fum. 

BUTTON,  an  article  in  drefs,  whofe  form  and  ufe 
are  too  well  known  to  need  defeription.  They  are 
made  of  vari©us  materials,  as  mohair,  filk,  horfe  hair, 
metal,  &c. 

Method  of  making  common  B  UTTGNS.  Common  but¬ 
tons  are  generally  made  of  mohair  3  fome  indeed  are 
made  of  filk,  and  others  of  thread  3  but  the  latter  are 
of  a  very  inferior  fort.  In  order  to  make  a  button, 
the  mohair  mull  be  previoufly  wound  on  ^a  bobbin  3 
and  the  mould  fixed  to  a  board  by  means,  of  a  bodkin 
ihruft  through  the  hole  in  the  middle  of  it.  This  be- 
ino-  done,  the  workman  wraps  the  mohair  round  the 
mould  in  three,  four,  or  fix  columns,  according  to  the 
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are  covered  with  a  kind  of  fluff  compofed  of  filk  and  Buttons 
hair  3  the  w'arp  being  belladine  filk,  and  the  (hoot  horfe  v"’—* 
hair.  This  fluff  is  wove  with  two  felvages,  in  the  fame 
manner  and  in  the  fame  loom  as  ribbands.  It  is  then 
cut  into  fquare  pieces  proportional  to  the  fize  of  the 
button,  wrapped  round  the  moulds,  and  the  felvages 
Hitched  together,  which  form  the  under  part  of  the 
button. 

Cieanfng  of  BUTTONS .  A  button  is  not  finiflied 
when  it  comes  from  the  maker’s  hands  3  the  fuperriuoua 
hair  and  hubs  of  filk  mull  be  taken  off,  and  the  but¬ 
ton  rendered  gloffy  and  beautiful  before  it  can  be  fold. 

This  is  done  in  the  following  manner  :  A  quantity  of 
buttons  are  put  into  a  kind  of  iron  fieve,  called  by 
workmen  a  Jingeing  box.  Then  a  little  fpirit  of  wine 
being  poured  into  a  kind  of  lhallow  iron  difh,  and  fet 
on  fire,  the  workman  moves  and  fhakes  the  fingeing 
box,  containing  the  buttons,  brifkly  over  the  flame  of 
the  fpirit,  by  which  the  fuperfluous  hairs,  hubs  of  filk, 

&c.  are  burnt  off,  without  damaging  the  buttons* 

Great  care,  however,  tnuft  be  taken  that  the  buttons 
in  the  fingeing  box  be  kept  continually  in  motion  3  for 
if  they  are  fuffered  to  reft  over  the  flame,  they  will  im¬ 
mediately  burn.  When  all  thefe  loofe  hairs,  &c.  are 
burnt  off'  by  the  flame  of  the  fpirit,  the  buttons  are  tak¬ 
en  out  of  the  fingeing  box,  and  put,  with  a  proper 
quantity  of  the  crumbs  of  bread,  into  a  leather  bag, 
about  three  feet  long,  and  of  a  conical  fliapej  the  mouth 
or  fmaller  end  of  w  hich  being  tied  up,  the  workman 
takes  one  of  the  ends  in  one  hand  and  the  other  in  the 
other,  and  fhakes  the  hand  brifkly  with  a  particular 
jerk.  This  operation  cleanfes  the  buttons,  renders  them 
very  gloffy,  and  fit  for  fale. 

Gold-nvfl  BUTTONS.  The  mould  of  thefe  buttons 
is  firft  covered  in  the  fame  manner  with  that  of  common 
buttons.  This  being  done,  the  whole  is  covered  with 
a  thin  plate  of  gold  or  filver,  and  then  wrought  over 
of  different  forms,  with  purple  and  gimp.  The  former 
is  a  kind  of  thread  compofed  of  filk  and  gold  wire 
twilled  together  5  and  the  latter,  capillary  tubes  of 
gold  or  filver,  about  the  tenth  of  an  inch  long.  Thefe 
are  joined  together  by  means  of  a  fine  needle,  filled 
with  filk,  thruft  through  their  apertures,  in  the  fame 
manner  as  beads  or  bugles. 

The  manner  of  making  Metal  BUTTONS.  The  metal 
w  ith  wEich  the  moulds  are  intended  to  be  covered  is 
firft  caft  into  fmall  ingots,  and  then  flatted  into  thin 
plates  or  leaves,  of  the  thicknefs  intended,  at  the  flat¬ 
ting  mills  3  after  which  it  is  cut  into  fmall  round  pieces 
proportionable  to  the  fize  of  the  mould  they  are  intend¬ 
ed  to  cover,  by  means  of  proper  punches  on  a  block 
of  w  ood  covered  w  ith  a  thick  plate  of  lead.  Each  piece 
of  metal  thus  cut  out  of  the  plate  is  reduced  into  the 
form  of  a  button,  by  beating  it  fucceflively  in  feveral 
cavities,  or  concave  moulds,  of  a  fpherical  form,  with 
a  convex  puncheon  of  iron,  alwrays  beginning  with  the 
(hallowed:  cavity  of  the  mould,  and  proceeding  to  the 
deeper,  till  the  plate  has  acquired  the  intended  form : 
and  the  better  to  manage  fo  thin  a  plate,  they  form  ten, 
tv/elve,  and  fometimes  even  tw'enty-four,  to  the  cavities, 
or  concave  moulds,  at  once  3  often  nealing  the  metal 
during  the  operation,  to  make  it  more  du<Kile.  This 
,  plate  is  generally  called  by  workmen  the  cap  of  the  but¬ 
ton. 

The  form  being  thus  given  to  the  plates  or  caps, 

they 
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Button,  they  ftrike  the  intended  impreflion  on  the  convex  fide, 
by  means  of  a  fimilar  iron  puncheon,  in  a  kind  of  mould 
engraven  en  creux ,  cither  by  the  hammer  or  the  prefs 
ufed  in  coining.  The  cavity  or  mould,  wherein  the 
impreflion  is  to  be  made,  is  of  a  diameter  and  depth 
fuitable  to  the  fort  of  button  intended  to  be  llruck  in 
it  )  each  kind  requiring  a  particular  mould.  Between 
the  puncheon  and  the  plate  is  placed  a  thin  piece  of 
lead,  called  by  workmen  a  hob ,  which  greatly  eontri- 
_  bates  to  the  taking  off  all  the  ftrokes  of  the  engrav¬ 
ing  ;  the  lead,  by  reafon  of  its  foftnefs,  ealily  giving 
way  to  the  parts  that  have  relievo,  and  as  cafdy  infinu- 
ating  itfelf  into  the  traces  or  indentures. 

The  plate  thus  prepared  makes  the  cap  or  (hell  of 
the  button.  The  lower  part  is  formed  of  another  plate, 
in  the  fame  manner,  but  much  flatter,  and  without  any 
impreflion.  To  the  lafb  or  under  plate  is  foldered  a 
fmall  eye  made  of  wire,  by  which  the  button  is  to  be 
fattened. 

The  two  plates  being  thus  finifhed,  they  are  foldered 
together  with  foft  folder,  and  then  turned  in  a  lathe. 
Generally  indeed  they  ufe  a  wooden  mould,  inftead  of 
the  under  plate  \  and  in  order  to  fatten  it,  they  pafs  a 
thread  or  gut  aerofs,  through  the  middle  of  the  mould, 
and  fill  the  cavity  between  the  mould  and  the  cap  with 
cement,  in  order  to  render  the  button  firm  and  folid  \ 
for  the  cement  entering  all  the  cavities  formed  by  the 
relievo  of  the  other  fide,  fuftains  it,  prevents  its  flatten¬ 
ing,  and  preferves  its  bofie  or  defign. 

Button,  in  the  manege.  Button  of  the  reins  of  a 
bridle,  is  a  ring  of  leather,  w  ith  the  reins  patted  through 
it,  which  runs  all  along  the  length  of  the  reins.  To 
put  a  horfe  under  the  button,  is  when  a  horfe  is  flop¬ 
ped  without  a  rider  upon  his  back,  the  reins  being  laid 
on  his  neck,  and  the  button  lowered  fo  far  dow  n  that 
the  reins  bring  in  the  horfe’s  head,  and  fix  it  to  the  true 
pofturc  or  carriage.  It  is  not  only  the  horfes  which 
are  managed  in  the  hand  that  mutt  be  put  under  the 
button  /  for  the  fame  method  mutt  be  taken  with  fuch 
horfes  as  are  bred  between  twro  pillars,  before  they  are 
backed. 

BuTTON-Wuod.  See  Cephalanthus,  Botany  In¬ 
dex. 

BuTTON^s-Bay ,  the  name  of  the  north  part  of  Hud¬ 
son’s  bay,  in  North  America,  by  which  Sir  Thomas 
Button  attempted  to  find  out  a  north-weft  paffage  to 
the  Eaft  Indies.  It  lies  between  8o°  and  ioo°  weft 
longitude,  and  between  6o°  and  66°  north  latitude. 

BUTTON-Stone ,  in  Natural  Hi/? on/,  a  kind  of  figured 
flone,  fo  denominated  from  its  refembling  the  button 
of  a  garment.  Dr  Hook  gives  the  figure  of  three  forts 
of  button-ftones,  which  feem  to  have  been  nothing  elfe 
but  the  filling  up  of  three  feveral  forts  of  fhells.  They 
are  all  of  them  very  hard  flints  ;  and  have  this  in  com- ' 
mon,  that  they  confift  of  two  bodies,  which  feem  to 
have  been  the  filling  up  of  two  holes  or  vents  in  the 
fliell.  Dr  Plot  defer ibes  a  fpecies  finely  ftriated  from 
the  top,  after  the  manner  of  feme  hair  buttons.  This 
name  is  alfo  given  to  a  peculiar  fpecies  of  flate  found 
in  the  marquifate  of  Barcith,  in  a  mountain  called 
Fichtelberg ;  which  is  extremely  different  from  the 
common  forts  of  Hate,  in  that  it  runs  with  great  eafe 
into  glafs  in  five  or  fix  hours  time,  without  the  addi¬ 
tion  of  any  fait  or  other  foreign  fubftance,  to  promote 
its  vitrification,  as  other  ftones  require.  It  contains  in 
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itfelf  all  the  principles  of  glafs,  and  really  has  mixed  in 
its  fubftance  the  things  ncccffary  to  be  added  to  pro¬ 
mote  the  fufion  of  other  ftony  bodies.  The  Swedes 
and  Germans  make  buttons  of  the  glafs  produced  from 
it,  which  is  very  black  and  fhining,  and  it  has  hence  its 
name  bulton-JIone .  They  make  feveral  other  things  al¬ 
fo  of  this  glafs,  as  the  handles  of  knives  and  the  like, 
and  fend  a  large  quantity  of  it  unwrought  in  round 
cakes,  as  it  cools  from  the  fufion,  into  Holland. 

BUTTRESS,  a  kind  of  butment  built  archwife,  or 
a  mafs  of  ftone  or  brick,  ferving  to  prop  or  fupport  the 
Tides  of  a  building,  wall,  &c.  on  the  outfide,  where  it  is 
either  very  high,  or  has  any  confiderable  load  to  fuftain 
on  the  other  fide,  as  a  bank  of  earth,  &c. — Buttreffes 
arc  ufed  againft  the  angles  of  fteeples  and  other  build¬ 
ings  of  ftone,  &.c.  on  the  outfide,  and  along  the  walls 
of  luch  buildings  as  have  great  and  heavy  roofs,  which 
would  be  fubjeft  to  thruft  the  walls  out,  unlefs  very 
thick,  if  no  buttreffes  were  placed  againft  them.  They 
are  alfo  placed  for  a  fupport  and  butment  againft  the 
feet  of  fome  arches,  that  are  turned  aerofs  great  halls 
in  old  palaces,  abbeys,  See. 

BU'JL  US,  in  Ancient  Geography ,  a  town  of  Lower 
Egypt,  on  the  weft  fide  of  the  branch  of  the  Nile, 
called  Thetynuthiacus  ;  towards  the  mouth  called  OJlium 
Sebennyticum  :  in  this  town  ftood  an  oracle  of  Latona, 
(Strabo,  Herodotus).  Ptolemy  places  Butus  in  the 
Nomos  Phthenotes  :  it  is  alfo  called  Buto ,  - us ,  (Hero-* 
dotus,  Stephanus).  It  had  temples  of  Apollo  and 
Diana,  but  the  largeft  wras  that  of  Latona,  where  the 
oracle  ftood. 

BUTZAW,  a  town  of  Lower  Saxony,  in  Germany  \ 
it  ftands  upon  the  river  Varnow,  on  the  road  from 
Schwerin  to  Roftock,  lying  in  E.  Long.  13.  12.  N. 
Lat.  54.  50. 

BUVETTE,  or  Beuvette,  in  the  French  laws,  an 
eftablifhed  place  in  every  court,  where  the  lawyers 
and  counfellors  may  retire,  warm  themfelves,  and  take 
a  glafs  of  wine  by  way  of  refre  fitment,  at  the  king’s 
charge.  'There  is  one  for  each  court  of  parliament, 
but  thefe  are  only  for  perfons  belonging  to  that  body  j. 
there  are  others  in  the  palais ,  w  hither  other  perfons  alfo 
refort. 

BUXENTUM,  (Livy,  Velleius,  Ptolemy,  Mela, 
Pliny)  ;  Pyxus,  (Strabo,  Pliny)  \  a  town  of  Lucania, 
firft  built  by  the  people  of  Meffana,  but  afterwards  de- 
ferted,  (Strabo).  A  Roman  colony  wras  fent  thither, 
(Livy,  Velleius)  :  and  when  found  ftill  thin  of  inhabi¬ 
tants,  a  new  colony  was  fent  by  a  decree  of  the  fenate. 
Its  name  is  from  buxus ,  the  box-tree,  growing  plenti¬ 
fully  there.  Strabo  fays,  the  name  Pyxus  includes  a 
promontory,  port,  and  river,  under  one.  Now  Pulicajhro , 
in  the  Blither  Principato  of  Naples.  E.  Long.  15.  40. 

N.  Lat.  40.  20. 

BUXTON,  a  place  in  the  Peak  of  Derbyfhire,  ce¬ 
lebrated  for  its  medicinal  wraters,  and  lying  in  W.  Long, 

O.  20.  N.  Lat.  53.  20. 

It  has  been  always  believed  by  our  antiquaries,  that 
the  Romans  were  acquainted  with  thefe  wrells,  and  had 
frequented  them  much,  as  there  is  a  military  way  ftill 
vilible,  called  the  Bath-gate ,  from  Burgh  to  this  place. 
This  w  as  verified  about  50  years  ago,  wflien  Sir  Thomas 
Delves,  of  Chefhire,  in  memory  of  a  cure  he  received 
here,  caufed  an  arch  to  be  erected  ;  in  digging  the 
foundation  for  which,  they  came  to  the  remains  of  a 
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Buxton,  folid  and  magnificent  ftruClure  of  Roman 
” 1 ffoip  .  an( 1  in  other  places  of  the  neighbourhood,  very 
capacious  leaden  veffels,  and  other  utenfils  of  Roman 
workmanftiip,  have  been  difeovered.  Thcfc  waters 
have  always  been  reckoned  inferior  to  thofe  in  Soiner- 
fetfhire  \  but  feem  never  to  have  been  totally  difufed. 
They  are  mentioned  by  Leland,  as  well  known  200 
years  ago  *,  but  it  is  certain  they  were  brought  into 
greater  credit  by  Dr  Jones  in  1572,  and  by  George 
earl  of  Shrewlbury,  who  ereded  a  building  over  the 
bath,  then  compofed  of  nine  fprings.  This  building 
was  afterwards  pulled  down,  and  a  more  commodious 
one  cre&ed  at  the  expencc  of  the  carl  of  Devonfliire. 
In  doing  this,  however,  the  ancient  reg.ifter  of  cures 
drawn  up  by  the  bath-warden,  or  phyfician  attending 
the  baths,  and  fubferibed  by  the  hands  of  the  patients, 
was  loft. 

The  warm  "waters  of  Buxton  are,  the  bath,  con  fill¬ 
ing  of  nine  fprings,  as  already  mentioned,  St  Ann’s 
well,  and  St  Peter’s  or  Bingham  well.  St  Ann’s  well 
rifes  at  the  dillance  of  fomewhat  more  than  32  yards 
north-eaft  from  the  bath.  It  is  chiefly  fupplied  from 
a  fpring  on  the  north  fide,  out  of  a  rock  of  black  lime- 
jftone  or  baftard  marble.  It  formerly  rofe  into  a  ftone 
bafon,  ftiut  up  within  an  ancient  Roman  brick  wall,  a 
yard  fquare  within,  a  yard  high  on  three  fides,  and  open 
on  the  fourth.  But,  in  1709,  Sir  Thomas  Delves,  as 
already  mentioned,  ere£led  an  arch  over  it  which  ftill 
continues.  It  is  12  feet  long,  and  as  many  broad,  fet 
round  with  ftone  fteps  on  the  infide.  In  the  midft  of 
this  dome  the  water  now  fprings  up  into  a  ftone  bafon 
two  feet  fquare.  St  Peter’s  or  Bingham  well  rifes  about 
20  yards  fouth-eaft  of  St  Ann’s.  It  is  alfo  called 
Leigh's  well,  from  a  memorable  cure  received  from  it 
by  a  gentleman  of  that  name.  It  rifes  out  of  a  black 
limeftonc,  in  a  very  dry  ground  5  and  is  not  fo  warm 
as  St  Ann’s  well. 

From  the  great  refort  of  company  to  the  waters, 
this  place  has  grown  into  a  large  Haggling  town, 
which  is  daily  increafing.  'lhe  houfes  are  chiefly,  or 
rather  folely,  built  for  the  reception  of  invalids *  and 
many  of  them  are  not  only  commodious,  but  elegant. 
The  duke  of  Dcvonfhire  has  lately  erefted  a  moil  mag¬ 
nificent  building  in  the  form  of  a  crefcent,  with  piazzas, 
under  which  the  company  walk  in  wet  or  cold  weather. 
It  is  divided  into  different  hotels,  {hops,  &-C.  with  a 
public  coffee-room,  and  a  very  elegant  room  for  affem- 
blies  and  concerts. 

The  hot  water  refembles  that  of  Briftol.  It  has  a 
fweet  and  pleafant  tafte.  It  contains  the  calcareous 
earth,  together  with  a  fmall  quantity  of  fea-falt,  and 
an  inconfiderable  portion  of  a  purging  fait,  but  no 
iron  can  be  difeovered  in  it.  This  water  taken  in¬ 
wardly  is  efteemed  good  in  the  diabetes  ;  in.  bloody 
urine  ;  in  the  bilious  cholic  *,  in  lofs  of  appetite,  and 
coldnefs  of  the  ftomach  5  in  inward  bleedings  *,  in  atro¬ 
phy  5  in  contraftion  of  the  veffels  and  limbs,  efpeci- 
ally  from  age ;  in  cramps  and  convulfions  •,  in  the  dry 
afthma  without  a  fever  *,  and  alfo  in  barrenness.  In¬ 
wardly  and  outwardly,  it  is  faid  to  be  good  in  rheu¬ 
matic  and  fcorbutic  complaints  *,  in  the  gout ;  m  in¬ 
flammation  of  the  liver  and  kidneys,  and  in  confump- 
tions  of  the  lungs  5  alfo  in  old  llrains  $  in  hard  callous 
tumours  *,  in  withered  and  contraaed  limbs  \  m  the 
itch,  fcabs,  nodes,  chalky  fwellings,  ring  worms,  and 
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workman-  other  fimilar  complaints. — Befides  the  hot  water,  there 
is  alfo  a  cold  chalybeate  water,  with  a  rough  irony 
tafte  :  It  refembles  the  Tunbridge  water  in  virtues. 

For  the  methods  of  compofing  artificial  Buxton  wa¬ 
ter,  or  of  impregnating  the  original  water  with  a  great¬ 
er  quantity  of  its  own  gas  or  with  other  gafes,  fee  Wa¬ 
ters,  Medicinal ’. 

Buxton,  Jedcdiah ,  a  prodigy  with  refpedl  to  {kill 
in  numbers.  His  father,  William  Buxton,  was  fchool- 
mafter  of  the  fame  paiifli  where  he  was  born  in  17°4  : 
yet  Jedediah’s  education  was  fo  much  neglected,  that 
he  was  never  taught  to  write  \  and  with  refpe£l  to  any 
other  knowledge  but  that  of  numbers,  feemed  always 
as  ignorant  as  a  boy  of  ten  years  of  age.  How  he 
came  firft  to  know  the  relative  proportions  of  numbers, 
and  their  progrefiive  denominations,  he  did  not  remem¬ 
ber  j  but  to  this  he  applied  the  whole  force  of  his  mind, 
and  upon  this  his  attention  was  conftantly  fixed,  fothat 
he  frequently  took  no  cognizance  of  external  obje£b, 
and  when  he  did,  it  was  only  with  refpc£l  to  their 
numbers.  If  any  fpacc  of  time  was  mentioned,  he  would 
foon  after  fay  it  was  fo  many  minutes  }  and  if  any  di¬ 
ll  ance  of  way,  he  would  aflign  the  number  of  hair¬ 
breadths,  without  any  queftion  being  alked,  or  any 
calculation  expeded  by  the  company.  When  he  once 
underftood  a  queftion,  he  began  to  .work  with  amazing 
facility,  after  his  own  method,  without  the  ufe  of  a 
pen,  pencil,  or  chalk,  or  even  undemanding  the  common 
rules  of  arithmetic  as  taught  in  the  fchools.  He  would, 
ftride  over  a  piece  of  land  or  a  field,  and  tell  you  the 
contents  of  it  almoll  as  exa&  as  if  you  had  meafured  it 
by  the  chain.  In  this  manner  he  meafured  the  whole 
lordftiip  of  Elmton,  of  fome  thoufand  acres,  belonging 
to  Sir  John  Rhodes,  and  brought  him  the  contents,  not 
only  in  acres,  roods,  and  perches,  but  even  in  fquare 
inches.  After  this,  for  his  own  amufement,  he  reduced 
them  into  fquare  hair-breadths,  computing  48  to  each 
fide  of  the  inch.  His  memory  was  fo  great,  that  while 
refolving  a  queftion,  he  could  leave  oil,  and  refume  the 
operation  again  where  he  left  oft  the  next  morning,  or 
at  a  week,  a  month,  or  at  feveral  months,  and  proceed 
regularly  till  it  was  completed.  His  memory  would 
doubfelefs  have  been  equally  retentive  with  refpeftto 
other  objects,  if  he  had  attended  to  other. obje&s  with 
equal  diligence  5  but  his  perpetual  application  to  figures 
prevented  the  fmalleft  acquifition  of  any  other  know¬ 
ledge.  He  was  fometimes  alked,  on  his  return  from 
church,  whether  he  remembered  the  text,  or  any  part 
of  the  fermon  •,  but  it  never  appeared  that  he  brought 
away  one  fentcnce,  his  mind,  upon  a  clofer  examination, 
being  found  to  have  been  bulled,  even  during  divine 
fervicc,  in  his  favourite  operation,  either  dividing  fome 
time,  or  fome  fpace,  into  the  fmalleft  known  parts,  or 
refolving  fome  queftion  that  had  been  given  him  as  a 
tell  of  his  abilities. 

This  extraordinary  perfon  living  in  laborious  pover¬ 
ty,  his  life  was  uniform  and  obfeure.  Lime,  with  rc- 
fpe£l  to  him,  changed  nothing  but  his  age  ;  nor  did 
the  feafons  vary  his  employment,  except  that  in  w  inter 
he  ufed  a  flail,  and  in  fummer  a  ling-hook.  In  the  year 
17  54,  he  came  to  London,  where  he  was  introduced 
to  the  royal  fociety,  who,  in  order  to  prove,  his  abili¬ 
ties,  alked  him  feveral  queftions  in  arithmetic,  and  he 
gave  them  fuch  fatisfa&ion,  that  they  difmiffed  him 
with  a  handfome  gratuity.  In  this  vifit  to  the  metro* 
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polls,  die  only  objeft  of  his  curiofity,  "except  figures, 
was  his  defire  to  fee  the  king  and  royal  family  ;  but 
;  they  being  juft  removed  to  Kenfington,  Jedediah  was 
difappointed.  During  his  refidenee  in  London,  he  was 
taken  to  fee  King  Riehard  III.  performed  at  Drury- 
lane  playhoufe  j  and  it  was  expe&ed,  either  that  the 
novelty  and  the  fplendour  of  the  fliow  would  have  fixed 
him  in  aftoniftiment,  or  kept  his  imagination  in  a  con¬ 
tinual  hurry ;  or  that  his  paftions  would,  in  fome  de¬ 
gree,  have  been  touehed  by  the  power  of  action,  if  he 
had  not  perfectly  underftood  the  dialogue.  But  Jede¬ 
diah ’s  mind  was  employed  in  the  playhoufe  juft  as  it 
was  employed  in  every  other  place.  During  the  danee, 
he  fixed  his  attention  upon  the  number  of  fteps  ;  he 
declared,  after  a  fine  pieee  of  mufic,  that  the  innume¬ 
rable  founds  produced  by  the  inftruments  had  perplexed 
him  beyond  meafure  *,  and  he  attended  even  to  Mr 
Garrick,  only  to  eount  the  words  that  he  uttered,  in 
whieh  he  faid  he  perfectly  fucceeded.  Jedediah  re¬ 
turned  to  the  plaee  of  his  birth,  where,  if  his  enjoy¬ 
ments  were  few',  his  willies  did  not  feem  to  be  more. 
He  applied  to  his  labour,  by  whieh  he  fubfifted,  with 
cheerfulnefs  5  he  regretted  nothing  that  he  left  behind 
him  in  London ;  and  it  continued  to  be  his  opinion, 
that  a  (lice  of  rufty  bacon  afforded  the  moft  delicious 
repaft . 

BUXTORF,  John,  a  learned  profeffor  of  Hebrew 
at  Bafil,  who,  in  the  1 7th  oentury,  acquired  the  higheft 
reputation,  for  his  knowledge  of  the  Hebrew  and  Chal¬ 
dee  languages.  He  died  of  the  plague  at  Bafil  in  1629, 
aged  65.  His  principal  works  are,  1.  A  fmall  but  ex¬ 
cellent  Hebrew  grammar  ;  the  beft  edition  of  which 
is  that  of  Leyden  in  1701,  revifed  by  Leufden.  2.  A 
treafure  of  the  Hebrew'  grammar.  3.  A  Hebrew  con¬ 
cordance,  and  feveral  Hebrew  lexicons.  4.  lnjlitutio 
epijlolaris  Hebraica.  5.  De  abbreviaturis  Hebrcvorum 

&C. 

BuxTORF,  John ,  the  fon  of  the  former,  and  a  learn¬ 
ed  profeffor  of  the  oriental  languages  at  Bafil,  diftin- 
guilhed  himfelf,  like  his  father,  by  his  knowledge  of 
the  Hebrew  language,  and  his  rabbinical  learning.  He 
died  in  Bafil  in  1664,  aged  65  years.  His  principal 
works  are,  1 .  His  tranflation  of  the  More  Nevochim , 
and  the  Co%ri.  2.  A  Chaldee  and  Syriac  lexieon. 
3.  An  antieritic  again!!  Cappel.  4.  A  treatife  on  the 
Hebrew  points  and  accents  again!!  the  fame  Cappel. 
BUXUS,  the  Box-tree.  See  Botany  Index . 

BUYING,  the  a6!  of  making  a  purchafe,  or  of  ac¬ 
quiring  the  property  of  a  thing  for  a  certain  price. 

Buying  Hands,  oppofed  to  felling,  and  differs  from 
borrowing  or  hiring,  as  in  the  former  the  property  of 
the  thing  is  alienated  for  perpetuity,  w'hich  in  the  lat¬ 
ter  it  is  not.  By  the  civil  law,  perfons  are  allowed  to 
buy  hope,  fpem  precio  emere ,  that  is,  to  purchafe  the 
event  or  expectation  of  any  thing ;  e.  gr.  the  fifti  or 
birds  a  perfon  fhall  catch,  or  the  money  he  fliall  win  in 
gaining. 

There  are  different  fpeeies  of  buying  in  ufe  among 
traders  :  as,  buying  on  one’s  own  account,  oppofed  to 
buying  on  commiffion  ;  buying  for  ready  money,  which 
is  when  the  purchafer  pays  in  aCtual  fpeeie  on  the 
fpot  $  buying  on  credit,  or  for  a  time  certain,  is  when 
the  payment  is  not  to  be  prefently  made,  but  in  lieu 
thereof,  an  obligation  given  by  the  buyer  for  payment 
at  a  time  future  ;  buying  on  delivery,  is  when  the 
Vol.  V.  Parti. 
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goods  purchafed  are  only  to  be  delivered  at  a  certain 
time  future. 

Buying  the  Refufal ,  is  giving  money  for  the  right 
or  liberty  of  purchafing  a  thing  at  a  fixed  price  in  a 
certain  time  to  eome  *,  chiefly  ufed  in  dealing  for  ihares 
in  ftoek.  This,  is  fometimes  alfo  eallcd  by  a  cant  name 
buying  the  bear. 

Buying  the  Sm&lipox ,  is  an  appellation  given  to  a 
method  of  procuring  that  difeafe  by  an  operation  fimi- 
lar  to  inoculation  ;  frequent  in  South  Wales,  where  it 
has  obtained  time  out  of  mind.  It  is  performed  either 
by  rubbing  fome  of  the  pus  taken  out  of  a  puftule  of 
a  variolous  perfon  on  the  !kin,  or  by  making  a  punCture 
in  the  !kin  with  a  pin  dipped  in  fuch  pus. 

BUYS,  a  town  of  Dauphiny  in  Franee,  fituated  on 
the  borders  of  Provence.  E.  Long.  5.  20.  N.  Lat. 
44*  25* 

BUZANCOIS,  a  fmall  town  of  Berry  in  France^ 
fituated  on  , the  borders  of  Touraine,  in  E.  Lone.  1.  20. 
N.  Lat.  46.  38.  6  y" 

BUZBACH,  a  town  of  Germany,  in  Wefteravia, 
and  the  county  of  Holmes,  on  the  confines  of  Hanau. 
E.  Long.  10.  51.  N.  Lat.  5c-  22. 

BUZEP,  a  fmall  town  of  Franee,  in  Languedoc, 
feated  on  the  river  Torne,  in  E.  Long.  1.  45.  N.  Lat. 
43*  47- 

BUZZARD,  the  name  of  feveral  fpeeies  of  the 
hawk  kind.  See  Falco,  Ornithology  Index . 

BYBLUS,  in  Ancient  Geography ,  a  town  of  Phoe¬ 
nicia,  fituated  between  Berytus  and  Botrys ;  it  w^as  the 
royal  refidenee  of  Cinyras  ;  faered  to  Adonis.  Pom- 
pey  delivered  it  from  a  tyrant,  whom  he  eaufed  to  be 
beheaded.  It  ftood  at  no  great  diftance  from  the  fea, 
on  an  eminence  (Strabo)  :  near  it  ran  the  Adonis  into 
the  Mediterranean.  Now  in  ruins. 

BYCHOW,  a  fmall  tow  n  of  Lithuania  in  Poland, 
fituated  on  the  river  Nieper,  in  E.  Long.  30.  2.  N.  Lat. 
53*  57* 

BY-laws,  are  law's  made  obiter ,  or  by  the  by ;  fuch 
as  orders  and  conftitutions  of  corporations  for  the  go¬ 
verning  of  their  members,  of  eourt-leets,  and  courts 
baron,  eommoners,  or  inhabitants  in  vills,  &c.  made 
by  common  affent,  for  the  good  of  thofe  that  made 
them,  in  particular  cafes  whereunto  the  public  law 
doth  not  extend  5  fo  that  they  bind  farther  than  the 
common  or  ftatute  law  :  guilds  and  fraternities  of 
trades  by  letters  patent  of  incorporation,  may  likewife 
make  by-laws  for  the  better  regulation  of  trade  among 
themfelves  or  with  others.  In  Scotland  thefe  laws  are 
called  laws  of  birlaw  or  burlaw  ;  which  are  made  by 
neighbours  eleCted  by  eommon  confent  in  the  birlaw - 
courts ,  wEerein  knowledge  is  taken  of  eomplaints  be¬ 
twixt  neighbour  and  neighbour  *,  whieh  men  fo  chofen 
are  judges  and  arbitrators,  and  ftyled  birlaw-men.  And 
birlaws,  according  to  Skene,  are  leges  rujiicorutn ,  laws 
made  by  hufbandmen,  or  townfliips,  concerning  neigh¬ 
bourhood  among  them.  All  by-laws  are  to  be  reafon- 
able,  and  for  the  eommon  benefit,  not  private  advan¬ 
tage  of  particular  perfons,  and  muft  be  agreeable  to 
the  publie  laws  in  being. 

BYNG,  George,  Lord  Vifcount  Torrington,  was 
the  fon  of  John  Byng,  Efq.  and  was  born  in  1663. 
At  the  age  of  15,  he  went  volunteer  to  fea  with  the 
king’s  warrant.  His  early  engagement  in  this  eourfe 
of  life  gave  him  little  opportunity  of  acquiring  learn- 
£  ing 
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mg  or  cultivating  the  polite  arts  j  but  by  his  abilities 
and  activity  as  a  naval  commander  lie  furmlhed  abu a- 
dant  matter  for  the  pens  of  others.  Aftei  being  eve 
ral  times  advanced,  he  was  in  1702  railed  to  the  com¬ 
mand  of  the  Naffau,  a  third  rate,  and  was  at  the  tak¬ 
ing  and  burning  the  French  fleet  at  Vigo  j  and  the 
next  year  he  was  made  rear-admiral  of  the  red.  In 
”  04  be  ferved  in  the  grand  fleet  font  to  the  Medi¬ 
terranean  under  Sir  Cloudefly  Shovel,  ^  rear-admiral 
of  the  red  j  and  it  was  he  who  commanded  the  Iqua- 
dron  that  attacked,  cannonaded,  and  reduced  Gibral¬ 
tar.  He  was  in  the  battle  of  Malaga,  which  fo  owed 
foon  after  ;  and  for  his  behaviour  in  that  adion  Queen 
Anne  conferred  on  him  the  honour  of  knighthood. 

In  170 5,  in  about  two  months  time,  he  took  1 2  of  the 
enemief  largeft  privateers,  with  the  Thetis  a  Freneh 
man  of  war  of  44  guns  ;  and  alfo  fevcral  merchant 
ihips,  moft  of  them  richly  laden.  The  numb ei  of  m  u 
taken  on  board  was  2070,  and  of  guns  334.  _ln  1 7 « 
he  was  made  admiral  and  commander  inobiefofthe 
fleet  ;  and  was  fent  with  a  fquadron  into  the  Mediter¬ 
ranean  for  the  proteftion  of  Italy,  according  to  he 
obligation  England  was  under  by  treaty,  agaulft  ^ 
invafion  of  the  Spaniards-,  who  had  the  year  befo  e 
furprifed  Sardinia,  and  had  this  year  landed  an  aim y 
in  Sicily.  In  this  expedition  he  difpatched  Capta  n 
Walton  in  the  Canterbury  with  five  more  Ihips,  in  pur¬ 
ful  t  of  fix  Spanifh  men  of  war,  with  galleys,  fire-ihips, 
bomb-veifcls,  and  ftorefhips,  who  Separated  from  the 
main  fleet,  and  flood  in  for  the  Sicilian  fbore.  1 
captain’s  laconic  epiftlc  on  this  oeeafion  is.  worthy  ot 
notice  j  which  fliowed  that,  fighting  was  Ins  talent  as 
well  as  his  admiral’s,  and  not  writing. 

“  We  have  taken  and  deftroyed  all  the  Spamfli  flnps  „ pportunity  tempted  him  to  indulge  it,  he  gave  many 

and  veffels  which  were  upon  the  coaft,  as  per  margin.  yiumorous  fpeeimens.  He  died  in  1 763  5  and  a  col  ec- 

n-  O - r„  T  am.  fee.  t;on  0£  his  mifcellaneous  poems  was  printed  at  Man- 

chefter,  in  2vols8vo,  1773. 

BYRRHUS.  See  Entomology  Index. 

BYSSUS.  See  Botany  Index. 

Byssus,  or  ByJjum,  a  fine  thready  matter  produced 
in  India,  Egypt,  and  about  Elis  in  Achaia,  ofwhieh 
the  richeft  apparel  was  anciently  made,  efpecialiy  that 
worn  by  the  priefts  both  Jewilh  and  Egyptian.  Some 
interpreters  render  the  Greek  Bvctro;,  which  occurs 
both  in  the  Old  and  New  Tcftament,  by  fine  linen. 
But  other  verfions,  as  Calvin’s,  and  the  Spanilh  printed 
at  Venice  in  1556,  explain  the  word  by Jilk  ;  and  yet 
bvffus  mull  have  been  different  from  our  lilk,  as  ap¬ 
pears  from  a  multitude  of  ancient  writers,  and  parti¬ 
cularly  from  Jul.  Pollux.  M .  Simon,  who  renders  the 


t  J 

many  fignal  ferviees,  the  king  received  him.  with  the 
moft  gracious  expreflions  of  favour  and  fatisfa&ion ; 
made  him  rear-admiral  of  England  and  treafurer  of  v 
the  navy,  one  of  his  moft  honourable  privy-eouneil, 
Baron  Byng  of  Soutliill  in  the  county  of  Bedford, 
Vifcount  Torrington  in  Devonfliire,  and  one  of  the 
knights  companions  of  the  Bath  upon  the  revival  of 
that  order.  In  1727,  George  II.  on  his  aeccflion.  to 
the  crown,  placed  him  at  the  head  of  his  naval  affairs, 
as  firft  lord  eommiflioner  of  the  admiralty  \  in  which 
high  ftation  he  died  January  15.  1733,  in  the  70th 
year  of  his  age,  and  was  buried  at  Southill  m  Bcdford- 

Byng,  the  honourable  George ,  E,fq.  the  unhappy  fon 
of  the  former,  was  bred  to  fea,  and  rofe  to  the  rank 
of  admiral  of  the  blue.  He  gave  many  proofs  of  cou¬ 
rage  j  but  was  at  laft  ihot,  upon  a  dubious  fentenee,  for 

negledl  of  duty,  in  1757*  ^ce  ^r1tain. 

BYRLAW  or  Bun  LA  TV  Laws  in  Scotland,  bee 

By-laws.  .  r  - ,  ,  A 

BYUOM,  John,  an  ingenious  poet  01  Manchelter, 
born  in  1691 .  His  firft  poetical  ellay  appeared  in  the 
Spectator,  N°  603,.  beginning,  “  My  time,  O  ve 
Mules,  was  happily  fpent;”  which,  with  two  humo¬ 
rous  letters  on  dreams,  are  to  be  found  in  the  eighth 
volume.  He  was  admitted  a  member  of  the  ltoyal 
Society  in  1724;  and  having  originally  entertained 
thoughts  of  pra&ifing  phyfie,  to  which  the  title  ^doc¬ 
tor  is  incident,  that  was  the  appellation  by  which  he 
was  always  known  :  but  reducing  himlelf  to  narrow 
cireumftanccs  by  a  precipitate  marriage,  he  lupported 
himfelf  by.  teaching  a  new  method  of  writing  ihort- 
hand  of  his  own  invention  ;  until  an  eftate  devolved 
to  him  by  the  death  of  an  elder  brother.  He  was  a 
man  of  lively  wit  j  of  which,  whenever  a  favourable 
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Canterbury,  off  Syraeufe,  I  am,  6te. 

Auguft  16.  1718.  °  ™ 


G.  Walton.’ 


From  the  account  referred  to,  it  appeared  that  he  had 
taken  four  Spanifh  men  of  war,  with  a  bomb  veffel 
and  a  fliip  laden  with  arms  j  and  burned  four,  with  a 
fire-fliip  and  bomb-veffel.  The  king  made  the  admi¬ 
ral  a  handfonie  prefent,  and  fent  him  plenipotentiary 
powers  to  negotiate  with  the  princes  and  ftates  of  Italy 
as  there  fliould  be  oeeafion.  He  poured  the  empe¬ 
ror’s  troops  free  aecefs  into  the  fortreffes  that  ftill  held 
out  in  Sicily  ;  failed  afterwards  to  Malta,  and  brought 
out  the  Sicilian  galleys,  and  a  fliip  belonging  to  the 
Turkey  company.  Soon  after  he  received  a  gracious 
letter  from  the  emperor  Charles  VI.  written  with  his 
own  hand,  accompanied  with  a  picture  of  his  imperial 
maiefty,  fet  round  with  very  large  diamonds,  as  a  mark 
of  the  grateful  fenfc  he  had  of  his  ferviees.  It  was  en¬ 
tirely  owing  to  his  advice  and  afliftance  that  the  Ger¬ 
mans  retook  the  city  of  Meflina  in  17 10,  and  deftroy¬ 
ed  the  fliips  that  lay  in  the  bafon  j  which  completed 
the  ruin  of  the  naval  power  of  Spain,  fhe  Spaniards 
being  much  diftreffed,  offered  to  quit  Sicily  }  but  the 
admiral  declared,  that  the  troops  fliould  never  be  fuf- 
fered  to  quit  the  ifland  till  the  king  of  Spain  had l  ac¬ 
ceded  to  the  quadruple  alliance.  And  to  h.s  conduft 
it  was  entirely  owing  that  Sicily  was  fubdued,  and  his 
Catholic  majefty  forced  to  accept  the  terms  prefenbed 
him  by  the  quadruple  alliance.  After  performing  fo 


word  by  fine  linen,  adds  a  note  to  explain  it  5  viz. 
that  there  was  a  fine  kind  of  linen  very  dear,  which 
the  great  lords  alone  wore  in  this  country  as  well  as  in 
Egypt.”  This  account  agrees  perfectly  well  with  that 
given  by  Hefy chins,  as  well  as  what  is  obferved  by 
Bochart,  that  the  byffus  was  a  finer  kind  ot  linen, 
which  was  frequently  dyed  of  a  purple  colour.  Some 
authors  will  have  the  byllus  to  bo  the  fame  with  our 
cotton;  others  take  it  for  the  linum  ajbcjlinum;  and 
others  for  the  lock  or  bunch  of  lilky  hair  found  adhe¬ 
ring  to  the  pinna  marina,  by  which  it  fallens  ltlel  o 
the  neighbouring  bodies.  Authors  ufually  diftmgui  \ 
two  forts  of  byiius  5  that  of  Elis;  and  that  of  Judaea, 
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ByiTus  which  was  the  fineft.  Of  this  latter  were  the  prieflly 
Byzantium  ornamcnts  made.  Bonfrerius  notes,  that  there  mult 
;  have  been  two  forts  of  byffus,  one  finer  than  ordinary, 
by  rcafon  there  are  two  Hebrew  words  ufed  in  Scripture 
to  denote  byfifus  5  one  of  which  is  always  ufed  in  fpeak- 
ing  of  the  habit  of  the  priefts,  and  the  other  of  that  of 
the  Levitcs. 

B  TSSUS  AJheJlinus ,  a  fpccics  of  afhcftus  or  incombufti- 
ble  flax,  compofed  of  fine  flexible  fibres,  parallel  to  one 
another.  It  is  found  plentifully  in  Sweden,  either 
white,  or  of  different  fliades  of  green.  At  a  copper 
mine  in  Weflmannland  it  forms  the  greatefl:  part  of 
the  vein  out  of  which  the  ore  is  dug  \  and  by  the  heat 
of  the  furnace  which  melts  the  metal,  is  changed  into 
a  pure  femitranfparent  flag  or  glafs. 

BYZANTIUM,  an  ancient  city  of  Thrace,  fitu- 
ated  on  the  Bofphorus.  It  was  founded,  according  to 
Eufebius,  about  the  30th  Olympiad,  while  TullusHof- 
tilius  reigned  in  Rome.  But,  according  to  Diodorus 
Siculus,  the  foundations  of  this  metropolis  were  laid  in 
the  time  of  the  Argonauts,  by  one  Byfas,  who  then 
reigned  in  the  neighbouring  country,  and  from  whom 
the  city  was  called  Rij%antium*  This  Byfas,  accord¬ 
ing  to  Euflathius,  arrived  in  Thrace  a  little  before  the 
Argonauts  came  into  thofe  feas,  and  fettled  there  with 
a  colony  of  Megarenfes.  Velleius  Paterculus  aferibes 
the  founding  of  Byzantium  to  the  Milefians,  and  Am- 
mianus  Mareellinus  to  the  inhabitants  of  Attica.  Some 
ancient  medals  of  Byzantium,  which  have  reached  our 
times,  bear  the  name  and  head  of  Byfiis,  with  the  prow 
of  a  fliip  on  the  reverfe.  The  year  after  the  dcflruc- 
tion  of  Jerufalem  by  Titus,  Byzantium  was  reduced 
to  the  form  of  a  Roman  province.  In  the  year  193 
this  city  took  part  with  Niger  aga  in  ft .  Severus.  It 
was  ftrongly  garrifoned  by  Niger,  as  being  a  place  of 
the  utmoft  importance.  It  w'as  foon  after  in  veiled  by 
Severus  *,  and  as  he  was  univerfally  hated  on  aecount 
of  his  cruelty,  the  inhabitants  defended  themfelvcs  with 
the  greatefl:  refolution.  They  had  been  fupplied  with 
a  great  number  of  warlike  machines,  moil  of  them  in¬ 
vented  and  built  by  Perifcus,  a  native  of  Nictea,  and 
the  greatefl:  engineer  of  his  age.  For  a  longtime  they 
baffled  all  the  attempts  of  the  affailants,  killed  great 
numbers  of  them,  crufhed  fuch  as  approached  the  walls 
with  large  ftones  \  and  when  ftones  began  to  fail,  they 
ufed  the  flatues  of  their  gods  and  heroes.  At  lafl  they 
w  ere  obliged  to  fubmit,  through  famine,  after  having 
been  reduced  to  the  neceflity  of  devouring  one  another. 
The  conqueror  put  all  the  magiflrates  and  foldiers  to 
the  fword  ;  but  fpared  the  engineer  Perifcus.  Before 
this  fiegc,  Byzantium  was  the  greatefl:,  moil  populous, 
and  wealthicil  city  of  Thrace.  It  was  furrounded  by 
walls  of  an  extraordinary  height  and  breadth  :  and  de¬ 
fended  by  a  great  number  of  towers,  feven  of  which 
were  built  with  fuch  art,  that  the  leaft  noife  heard  in 
one  of  them  was  immediately  conveyed  to  all  the  reft. 
Severus,  however,  no  fooner  became  mailer  of  it,  than 
he  commanded  it  to  be  laid  in  allies.  The  inhabitants 
were  llripped  of  all  their  effefls,  publicly  fold  for  Haves, 
and  the  walls  levelled  with  the  ground.  But  by  the 
chronicle  of  Alexandria  we  are  informed,  that  foon  af¬ 
ter  this  terrible  cataftrophe,  Severus  himfelf  caufed  a 
great  part  of  the  city  to  be  rebuilt,  calling  it  Antonia 
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from  his  fon  Caraealla,  who  affumed  the  furname  of  Byzantium, 
Antoninus .  In  26  2,  the  tyrant  Galienus  wreaked  his  Bzovius.  ^ 
fury  on  the  inhabitants  of  Byzantium.  He  intended 
to  befiege  it  $  but  on  his  arrival  defpaired  of  being  able 
to  make  himfelf  mailer  of  fuch  a  llrong  place.  He  was 
adfnitted  the  next  day,  however,  into  the  city  ;  and 
without  any  regard  to  the  terms  he  had  agreed  to, 
caufed  the  foldiers  and  all  the  inhabitants  to  be  put  to 
the  fword.  Trebellius  Pollio  fays,  that  not  a  Angle  per- 
fon  was  left  alive.  What  the  reafon  was  for  fuch  an 
extraordinary  malfacre,  we  are  nowhere  informed.  In 
the  wars  between  the  emperors  Licinius  and  Maximin 
the  city  of  Byzantium  was  obliged  to  fubmit  to  the 
latter,  but  was  foon  after  recovered  by  Licinius.  In 
the  year  323,  it  was  taken  from  Licinius  by  Conftan- 
tine  the  Great,  who  in  330  enlarged  and  beautified 
it,  with  a  delign  to  make  it  the  fecond,  if  not  the  firll, 
city  in  the  Roman  empire.  He  began  with  extending 
the  walls  of  the  ancient  city  from  fca  to  fea  \  and  while 
fome  of  the  workmen  were  bufied  in  rearing  them, 
others  wrerc  employed  in  railing  within  them  a  great 
number  of  ftately  buildings,  and  among  others  a  palace 
no  way  inferior  in  magnificence  and  extent  to  that  of 
Rome.  He  built  a  capitol  and  amphitheatre,  made  a 
circus  maximus,  fcvcral  forums,  porticoes,  and  public 
baths.  He  divided  the  whole  city  into  14  regions,  and 
granted  the  inhabitants  many  privileges  and  immunities. 

By  this  means  Byzantium  became  one  of  the  moll  flou- 
rifhing  and  populous  cities  of  the  empire.  Vail  num¬ 
bers  of  people  flocked  thither  from  Pontus,  Thrace, 
and  Alia,  Conllantine  having,  by  a  law,  enabled  this 
year  (330),  decreed,  that  fuch  as  had  lands  in  thofe 
countries  fliould  not  be  at  liberty  to  difpofe  of  them, 
nor  even  leave  them  to  their  proper  heirs  at  their  death, 
unlefs  they  had  a  houfe  in  this  new'  city.  But  how- 
ever  defirous  the  emperor  was  that  his  city  fliould  be 
filled  with  people,  he  did  not  care  that  it  Ihould  be  in¬ 
habited  by  any  but  Chrillians.  He  therefore  caufed 
all  the  idols  to  be  pulled  down,  and  all  their  churches 
confecrated  to  the  true  God.  He  built  belides  an  in¬ 
credible  number  of  churches,  and  caufed  crofles  to  be 
ere£led  in  all  the  fquares  and  public  places.  Moll  of 
the  buildings  being  finilhed,  it  was  folemnly  dedicated 
to  the  Virgin  Marv,  according  to  Cedrenus,  but,  ac¬ 
cording  to  Eufebius,  fo  the  God  of  Martyrs.  At  the 
fame  time  Byzantium  was  equalled  to  Rome.  The 
fame  rights,  immunities,  and  privileges  were  granted 
to  its  inhabitants,  as  to  thofe  of  the  metropolis.  He 
eflabliflied  a  fenate  and  other  magiflrates,  with  a  power 
and  authority  equal  to  thofe  of  old  Rome.  He  took  up 
his  refidencc  in  the  new  city  5  and  changed  its  name  to 
Const  a  nt  i  nop  le. 

BZOVIUS,  Abraham,  one  of  the  moft  celebrated 
writers  in  the  1 7th  century,  with  refpeft  to  the  afto- 
nifliing  number  of  pieces  compofed  by  him.  His  chief 
work  is  the  continuation  of  Baronius’s  Annals.  He  was 
a  native  of  Poland,  and  a  Dominican  friar.  Upon  his 
coming  to  Rome,  he  was  received  with  open  arms  by 
the  Pope,  and  had  an  apartment  afligned  him  in  the 
Vatican.  He  merited  that  reception,  for  he  has  imi¬ 
tated  Baron ius  to  admiration,  in  his  defign  of  making 
all  things  conlpire  to  the  defpotic  power  and  glory  of 
the  papal  fee.  He  died  in  1630,  aged  70. 
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C,  THE  third  letter,  and  fecond  eonfonant,  of  the 

aaDa*  ,  ^-^3  alphabet,  is  pronounced  like  k  before  the  vowels 
'  a,  0,  and  u  ;  and  like  j*,  before  e ,  i,  and  y.  C  is  formed, 
according  to  Scaliger,  from  the  *  of  the  Greeks,  by  re¬ 
trenching  the  Item  or  upright  line  j  though  others  de¬ 
rive  it  from  the  D  of  the  Hebrews,  whieh  has  in  effedl 
the  fame  form  ;  allowing  only  for  this,  that  the  He¬ 
brews  reading  backwards,  and  the  Latins,  &e.  for¬ 
wards,  eaeh  have  turned  the  letter  their  own  way. 
However  the  C  not  being  the  fame  as  to  found  with 
the  Hebrew  caph,  and  it  being  eertain  the  Romans  did 
not  borrow  their  letters  immediately  from  the  He¬ 
brews  or  other  orientals,  but  from  the  Greeks,  the  de¬ 
rivation  from  the  Greek  k ,  is  the  more  probable.  Add, 
that  F.  Montfaucon,  in  his  Palaeographia,  gives  us  fome 
forms  of  the  Greek  which  eome  very  near  to  that  of 
our  C  :  thus,  for  infianee,  c :  and  Suidas  ealls  the  C  the 
Roman  kappa.  The  feeond  found  of  C  refembles  that 
of  the  Greek  X  •,  and  many  infianees  oeeur  of  aneient 
infer iptions,  in  which  X  has  the  fame  form  with  our  C. 
All  grammarians  agree,  that  the  Romans  pronouneed 
their  Q  like  our  C,  and  their  C  like  our  K.  F.  Ma- 
billon"  adds,  that  Charles  the  Great  was  the  firfi  who 
wrote  his  name  with  a  C  ;  whereas  all  his  predeeeffors 
of  the  fame  name  wrote  it  with  a  K  ;  and  the  fame 
difference  is  obferved  in  their  eoins. 

As  an  abbreviature,  C  Hands  for  Caius,  Carolus, 
Ciefar,  condemno ,  &.e.  and  CC  for  confulibus . 

As  a  numeral,  C  fignifies  100,  CC  200,  &.c. 

C,  in  Muftc,  placed  after  the  cleff,  intimates  that 
the  mufie  is  in  eomraon  time,  whieh  is  either  quick  or 
How,  as  it  is  joined  with  allegro,  or  adagio  }  if  alone, 
it  is  ufually  adagio.  If  the  C  be  eroffed  or  turned,  the 
firfi  requires  the  air  to  be  played  quiek,  and  the  laft 
very  quick. 

CAABA,  or  Caabah,  properly  fignifies  a  fquare 
Hone  building  :  but  is  particularly  applied  by  the  Ma¬ 
hometans  to  the  temple  at  Meeea,  built,  as  they  pre¬ 
tend,  by  Abraham  and  Hhmael  his  fon. 

Before  the  time  of  Mahomet,  this  temple  was  a 
place  of  worfhip  for  the  idolatrous  Arabs,  and  is  faid 
to-  have  contained  no  lefs  than  360  different  images, 
equalling  in  number  the  days  of  the  Arabian  year. 
They  were  all  deHroyed  by  Mahomet,  who  fan£tified 
the  Caaba,  and  appointed  it  to  be  the  ehief  plaee  of 
worfhip  for  all  true  believers.  Xhe  temple  is  in  length 
from  north  to  fouth  about  24  cubits  j  its  breadth  from 
caH  to  weH  is  2  3,  and  its  height  27.  I  he  door, 
whieh  is  on  the  eafl  fide,  Hands  about  four  eub-ts  from 
the  ground  5  the  door  being  level  with  the  bottom  of 
the  door.  In  the  corner  next  this  door  is  the  black  /lone, 
fo  mueh  celebrated  among  the  Mahometans.  On  the 
north  fide  of  the  Caaba,  within  a  femicireular  enclo- 
fure  50  eubits  long,  lies  the  white fione,  faid  to  be  the 
fepulchre  of  Ifhmael,  whieh  receives  the  rain  water 
from  the  Caaba  by  a  fpout  formerly  of  wood,  but  now 
of  gold.  The  blaek  Hone,  according  to  the  Mahome¬ 
tans,  was  brought  down  from  heaven  by  Gabriel  at  the 


creation  of  the  world,  and  was  originally  of  a  white  co-  Caaba, 
lour  ;  but  contracted  the  blacknefs  that  now  appears  s— 
on  it  from  the  guilt  of  thofe  fins  committed  by  the  fons 
of  men.  It  is  fet  in  filver,  and  fixed  in  the  fouth-eafi 
eorner  of  the  Caaba,  looking  towards  Bafra,  about 
feven  fpans  from  the  ground.  This  Hone,  upon  which 
there  is  the  figure  of  a  human  head,  is  held  in  the 
highefi  efiimation  among  the  Arabs  j  all  the  pilgrims 
killing  it  with  great  devotion,  and  fome  even  calling 
it  the  right  hand  of  God.  Its  blaeknefs,  which  is  only 
fuperfieial,  is  probably  owing  to  the  kiffes  and  touches 
of  fo  many  people.  After  the  Karmatians  had  taken. 

Meeea,  they  earried  away  this  preeious  Hone,  and 
could  by  no  means  be  prevailed  upon  to  refiore  it  y 
but  finding  at  laH  that  they  were  unable  to  prevent  the 
eoncourfe  of  pilgrims  to  Mecca,  they  fent  it  back  of 
their  own  aeeord,  after  having  kept  it.  22  years. 

The  double  roof  of  the  Caaba  is  fupported  within  by 
three  o&agonal  pillars  of  aloes  wood  j  between  which,., 
on  a  bar  of  iron,  hang  fome  filver  lamps..  The  outfide 
is  eovered  with  rich  black  damafk,  adorned  with  an 
embroidered  band  of  gold,  which  is  changed  every 
year,  and  was  formerly  fent  by  the  caliphs,  afterwards 
by  the  fultans  of  Egypt,  and  is  now  provided  by  the- 
Turkilh  emperors.  The  Caaba,  at  fome  difiance,  is 
almofi  furrounded  by  a  eireular  enelofure  of  pillars, 
joined  towards  the  bottom  by  a  low  ballufirade,  and 
towards  the  top  by  bars  of  filver.  JuH  without  this 
inner  enelofure,  on  the  fouth,  north,  and  well  fides  of 
the  Caaba,  are  three  buildings,  which  are  the  orato¬ 
ries  or  plaees  where  three  of  the  orthodox  fe£ls  affem- 
ble  to  perform  their  devotions..  Towards  the  fouth- 
eafi  Hands  an  edifiee  which  covers  the  well  Zemzem,. 
the  treafury,  and  the  cupola  of  A1  Abbas.  Formerly 
there  was  another  eupola,  that  went  under  the  name 
of  the  hemicycle  or  cupola  of  Judea ;  but  whether  or 
not  any  remains  of  that  are  now  to  be  feen,  is  unknown  ^ 
nor  is  it  eafy  to  obtain  information  in  this  refpeft,  all 
Chrifiians  being  denied  aeeefs  to  this  holy  place.  At 
a  fmall  difiance  from  the  Caaba,  on  the  eafi  fide,  is 
the  Jlation  or  place  of  Abraham  j  where  is  another  Hone 
much  refpe6led  by  the  Mahometans  \  and  where  they 
pretend  to  fiiow  the  footfieps  of  the  patriareh,  telling 
us  he  Hood  011  it  when  he  built  the  Caaba.  Here  the 
fourth  fea  of  Arabs,  viz.  that  of  A1  Shafei,  affemble 
for  religious  purpofes. 

The  fquare  colonnade,  or  great  piazza,  which  at  a 
confiderable  difiance  enelofes  thefe  buildings,  eonfifis, 
aeeording  to  A1  Jannabi,  of  488  pillars,  and  has  no 
lefs  than  38  gates.  Mr  Sale  compares  this  piazza  to 
that  of  the  Royal  Exchange  at  London,  but  allows  it 
to  be  much  larger.  It  is  covered  with  fmall  domes  or 
cupolas,  from  the  four  corners  of  which  rife  as  many 
minarets  or  fieeples,  with  double  galleries,  and  adorn¬ 
ed  with  gilded  fpires  and  erefeents  after  the  Turkifh 
manner,  as  are  alfo  the  cupolas  which  cover  the  piazza 
and  other  buildings.  Between  the  eolumns  of  both 
enclofures  hang  a  great  number  of  lamps,  whieh  are 

confiantly 
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conftantly  lighted  at  night.  The  firft 
this  fecond  enclofure  was  laid  by  Omar  the  fecond  ca¬ 
liph,  who  built  no  more  than  a  low  wall,  to  prevent 
the  court  of  the  Caaba  from  being  encroached  upon  by 
private  buildings  ;  but  by  the  liberality  of  fucceeding 
princes,  the  whole  has  been  raifed  to  that  Hate  of  mag¬ 
nificence  in  which  it  appears  at  prefent. 

This  temple  enjoys  the  privilege  of  an  afylum  for 
all  forts  of  criminals  :  but  it  is  mofl  remarkable  for 
the  pilgrimages  made  to  it  by  the  devout  Muffulmans, 
who  pay  fo  great  a  veneration  to  it,  that  they  believe 
a  fingle  light  of  its  faered  walls,  without  any  particu¬ 
lar  acl  of  devotion,  is  as  meritorious  in  the  fight  of 
God,  as  the  mofl  careful  difeharge  of  one’s  duty,  for 
the  (pace  of  a  whole  year,  in  any  other  temple. 

CAAMINI,  in  Botany ,  a  name  given  by  the  Spa¬ 
niards  and  others  to  the  fineft  fort  of  Paraguayan 
tea.  It  is  the  leaf  of  a  Ihrub  which  grows  on  the 
mountains  of  Maracaya,  and  is  ufed  in  Chili  and  Pe* 
ru  as  the  tea  is  with  us.  The  mountains  where  this 
fhrub  grows,  naturally  are  far  from  the  inhabited  parts 
of  Paraguay  :  but  the  people  of  the  place  know  fo  well 
the  value  and  ufe  of  it,  that  they  conllantly  furnifh 
themfelves  with  great  quantities  of  it  from  the  fpot; 
They  ufed  to  go  out  on  thefe  expeditions  many  thou- 
fands  together ;  leaving  their  country,  in  the  mean  time, 
expofed  to  the  infults  of  their  enemies,  and  many  of 
themfelves  perifhing  by  fatigue.  To  avoid  thefe  in¬ 
conveniences,  they  have  of  late  planted  thefe  trees  about 
their  habitations ;  but  the  leaves  of  thefe  cultivated 
onss  have  not  the  fine  flavour  of  thofe  that  grow 
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wild.  The  king  of  Spain  has  permitted  the  Indians 
of  Paraguay  to  bring  to  the  town  of  Saintfoy  1 2,000 
arobes  of  the  leaves  of  this  tree  every  year,  but  they 
are  not  able  to  procure  fo  much  of  the  wild  leaves  an¬ 
nually  :  about  half  the  quantity  is  the  utmoft  they 
bring  of  this  :  the  other  half  is  made  up  of  the  leaves 
of  the  trees  in  their  own  plantations ;  and  this  fells  at 
a  lower  price,  and  is  called  pa  bos.  The  arobe  is  about 
25  pound  weight;  the  general  price  is  four  piaftres ; 
and  the  money  is  always  divided  equally  among  the 
people  of  the  colony. 

CAANA,  or  Kaana,  a  town  in  Upper  Egypt, 
feated  on  the  eaftem  bank -of  the  river  Nile,  from 
whence  they  carry  corn  and  pulfe  for  the  fupply  of 
Meeca  in  Arabia.  E.  Long.  32^  23.  N.  Lat.  24:  30. 
Here  are  feveral  monuments  of  antiquity  yet  remain¬ 
ing,  adorned  with  hieroglyphics. 

CAB,  a  Hebrew  dry  meafure,  being  the  fixth  part 
of*a  feah  or  fatum,  and  the  1  8th  part  of  an  ephah.'-  A 
cab  contained  2^  pints  of  our  corn-meafure  :  a  quarter 
cab  was  the  meafure  of  dove’s  dung,  or  more  properly 
a  fort  of  chick-peafe  called  by  this  name,  which  was 
fold  at  Samaria,  during  the  fiege  of  that  eity,  for  five 
fhekels. 

CABAL,  an  apt  name  currently  given  to  the  infa¬ 
mous  minidry  of  Charles  II.  compofed  of  five  per  Tons, 
Clifford,  Alhley,  Buckingham,  Arlington,  and  Lau¬ 
derdale  ;  the  firft  letters  of  wdiofe  names,  in  this  or¬ 
der,  furnifhed  the  appellation  by  which  they  were  di- 
ftinguilhed. 

CABAL  1ST,  in  French  commerce,  a  fa&or  or 
perfon  who  is  concerned  in  managing  the  trade  of  an¬ 
other. 

CAB  ALLARIA,  in  middle-age  writers,  lands  held 
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foundation  of  by  the  tenure  of  furnilhing  a  horfeman,  with  fuitable  Caballaria 
equipage  in  time  of  war,  or  when  the  lord  had  occa- 
fion  for  him. 

CABALLEROS,  or  Cavalleros,  are  Spanifti 
wools,  of  which  there  is  a  pretty  confiderable  trade  at 
Bayonne  in  France. 

CABALLINE,  denotes  fomething  belonging  to 
horfes  ;  thus  caballine  aloes  is  fo  called,  from  its  being 
chiefly  ufed  for  purging  horfes  ;  and  common  brim- 
Itone  is  called  fulphur  cahallinum  for  a  like  reafon. 

CABAL LINUM,  in  Ancient  Geography ,  a  town  of 
the  ALdui  in  Gallia  Celtica  ;  now  Chalons  fur  Saonef 
which  fee. 

CABALLINUS,  in  Ancient  Geography ,  a  very  clear 
fountain  in  Mount  -  Helicon  in  Boeotia  ;  called  Hip* 
pocrene  by  the  Greeks,  beeaufe  opened  by  Pegafus  on 
ftriking  the  rock  with  his  hoof,  and  hence  called  P?- 
gafuts. 

CABALLIOjOr  Cabellio,  in  Ancient  Geography , 
a  town  of  the  Cavares  in  Gallia  Narbonenfis,  fituated 
on  the-Druentia.  One  of  the  Latin  colonies,  in  the 
Notitice  called  Civitas  Cabcllicorum ...  Now  Cavaillon 
in  Provence. 

CABBAGE,  in  Botany .  See  Brassica  ;  and  A- 
GRieuLTURE  Index . 

CARBAGE~Tree ,  or  True  C ABB  AG  E-Palm*  See  A^ 
reca,  Botany  Index . 

Cabbage^bark  Tree.  See  Geoffr/ea,  Botany 
Index. 

CABBALA,  according  to  the  Hebrew  dyle,  has 
a  very  diftinct  fignifieation  from  that  wherein  we  un- 
derffand  it  in  our  language.  The  Hebrew’  cabbala  lig- 
nifics  tradition  ;  and  the  rabbins,  who  are  called  cab - 
balijls ,  ftudy  principally  the  combination  of  particular 
words,  letters,  and  numbers,  and  by  this  means  pretend 
to  difeover  what  is  to  come,  and  to  fee  clearly  into  the 
fenfe  of  many  difficult  paffages  of  Scripture.  There 
are  no  fure  principles  of  this  knowledge,  but  it  depends 
upon  fome  particular  traditions  of  the  ancients  ;  for 
which  reafon  ibis  termed  cabbala . 

The  cabbalids  have  abundance  of  names  which  they^ 
call  /acred;  thefe  they  make  ufe  of  in  invoking  of 
fpirits,  and  imagine  they  receive  great  light  from  them. 

They  tell  us,  that  the  fecrets  of  the  Cabbala  were  dif- 


covered  to  Mofes  on  Mount  Sinai  ;  and  that  thefe  have 
been  delivered  to  them  down  fromffather  to  fon,  with¬ 
out  interruption,  and  without  any  ufe  of  letters ;  for 
to  write  them  down,  is  what  they  are  by  no  means 
permitted  to  do.  This  is  likevdfe  termed  the  oral  law, 
beeaufe  it/ palled  from  father  to  fon,  in  order  to  di- 
ftinguifh  it  from  the  written  laws. 

There  is;  another  cabbala,  called  artificial ,  which 
confifts  in  fearching  for  abftrufe  and  myfterious  figni- 
fications  of  a  word  in  Scripture,  from  whence  they  bor¬ 
row  certain  explanations,  by  combining  the  letters 
which  compofe  it ;  this  cabbala  is  divided  into  three 
kinds,  the  gematric,  the  notaricon,  and  the  temura  or 
themura.  The  firft  whereof  confifts  in  taking  the 
letters  of  a  Hebrew  word  -for  ciphers  or  arithmetical 
numbers,  and  explaining  every  word  by  the  arithmeti¬ 
cal  value  of  the  letters  whereof  it  is  compofed.  The 
fecond  fort  of  cabbala,  called  notaricon ,  confifts  in  tak¬ 
ing  every  particular  letter  of  a  word  for  an  entire 
diction  ;  and  the  third,  called  themura,  i.  c.  change, 
confifts  in  making  different  tranfpofitions  or  change^ 
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Cabbala  of  letter*,  placing  one  for  the  other,  or  one  before  the 
other. 

Among  the  Chriftians,  like  wife,  a  certain  fort  of 
.magic  is,  by  miftake,  called  cabbala;  which  confifts 
in  ufing  improperly  certain  paflages  of  Scripture  for 
magic  operations,  or  in  forming  magic  chara£lers  or 
figures  with  ftars  and  talifmans. 

Some  vifionaries  among  the  Jews  believe,  that  Jefus 
C  hr  ill  wrought  his  miracles  by  virtue  of  the  myfteries 


of  the  eabbala. 

CABBALISTS,  the  Jewilh  doctors  who  profefs 
.the  fludy  of  the  cabbala. 

In  the  opinion  of  thefe  men,  there  is  not  a  word, 
letter,  or  accent  in  the  law,  without  fome  myflery  in 
it.  The  Jews  are  divided  into  two  general  fefts  ;  the 
karaites,  who  refufe  to  receive  either  tradition  or  the 
talmud,  or  any  thing  but  the  pure  texts  of  Scripture  *, 
and  the  rabbinills,  or  talmudifts,  who,  befidcs  this, 
receive  the  traditions  of  the  ancients,  and  follow  the 


talmud. 

The  latter  arc  again  divided  into  two  other  fe£ts  5 
pure  rabbinifls,  who  explain  the  Seripture  in  its  natu¬ 
ral  fenfe,  by  grammar,  hiftory,  and  tradition  •,  and 
•cabbalifts,  who,  to  difeover  hidden  myftieal  fenfes, 
whieh  they  fuppofe  God  to  have  couched  therein,  make 
ufe  of  the  cabbala,  and  the  myilieal  methods  above 
mentioned. 

CABECA,  or  Cabess,  a  name  given  to  the  fineft 
filks  in  the  Eaft  Indies,  as  thofe  from  15  to  20  per 
cent,  inferior  to  them  are  called  baritia .  The  Indian 
workmen  endeavour  to  pafs  them  off  one  with  the 
other  ;  for  whieh  reafon,  the  more  experienced  Euro¬ 
pean  merchants  take  care  to  open  the  bales,  and  to 
examine  all  the  fkaincs  one  after  another.  The  Dutch 
diftinguilh  two  forts  of  cabeeas  ;  namely,  the  moor  ca- 
beea,  and  the  common  eabeea.  The  former  is  fold  at 
Amfterdam  for  about  2I-J-  fchellinghen  Flemifh,  and 
the  other  for  about  1 8-J-. 

Cabeca  de  Vide ,  a  fmall  fea-port  town  of  Alentejo, 
in  Portugal,  with  good  walls,  and  a  ftrong  caftle. 
W.  Long.  6.  43.  N.  Lat.  39.  o. 

CABENDA,  a  fea  port  of  Congo,  in  Africa,  fitu- 
ated  in  E.  Long.  12.  2.  S.  Lat.  4.  5. 

CABES,  or  Gabes,  a  town  of  Africa  in  the  king¬ 
dom  of  Tunis,  feated  on  a  river  near  the  gulf  of  the 
fame  name.  E.  Long.  10.  35.  N.  Lat.  33.  40. 

CABEZZO,  a  province  of  the  kingdom  of  Angola, 
in  Africa  j  having  Oaeeo  on  the  north,  Lubolo  on  the 
fouth,  the  Coanzo  on  the  north-eaft,  and  the  Reinba 
on  the  fouth- weft.  It  is  populous,  and  well  ftored 
with  cattle,  See.  and  hath  a  mine  of  iron  on  a  moun¬ 
tain,  from  thenee  called  the  iron  mountain,  whieh  yields 
great  quantities  of  that  nictal ;  and  this  the  Portuguefe 
have  taught  the  natives  to  manufafture.  This  pro¬ 
vince  is  watered  by  a  river  ealled  Rio  Longo ,  and  other 
fmall  rivulets,  lakes,  &c.  The  trees  here  arc  vaftly 
large  ;  and  they  have  one  fort  not  unlike  our  apple  trees, 
the  bark  of  which  being  flafhed  with  a  knife,  yields 
an  odoriferous  refin  of  the  colour  and  confifteney  of 
wax,  and  very  medicinal  in  its  nature,  only  a  little  too 
hot  for  Europeans,  unlcfs  qualified  by  fome  cooling 
drug. 

CABIDOS,  or  Cavidos,  a  long  meafure  ufed  at 
Goa,  and  other  places  of  the  Eaft  Indies  belonging  to 
4 


the  Portuguefe,  to  meafure  fluffs,  linens,  &c.  and  equal  Cabkfos 
to  4th:s  of  the  Paris  ell.  II 

CABIN,  a  room  or  apartment  in  a  {hip  where  any  ,  a 
of  the  officers  ufually  refide.  There  are  many  of  thefe 
in  a  large  (hip  j  the  principal  of  whieh  is  defigned  for 
the  captain  or  commander.  In  (hips  of  the  line  this 
chamber  is  furnifhed  with  an  open  gallery  in  the  {hip’s 
ftern,  as  alfo  a  little  gallery  on  each  quarter.  The 
apartments  where  the  inferior  officers  or  common  fail- 
ors  fleep  and  mefs  are  ufually  called  Births  ;  which 
fee. 

The  bed  places  built  up  for  the  failors  at  the  (hip’s 
fide  in  merchantmen  are  alfo  ealled  cabins. 

CABINDA,  the  chief  port  of  the  kingdom  of  An- 
goy  in  Loango  in  Afriea.  It  is  fituatcd  at  the  mouth  of 
a  river  of  the  fame  name,  about  five  leagues  north  of 
Cape  Palmerino,  on  the  north  fide  of  the  mouth  of  the 
river  Zaire.  The  bay  is  very  commodious  for  trade, 
w'ooding,  and  watering. 

CABINET,  the  moft  retired  place  in  the  fined 
part  of  a  building,  fet  apart  for  writing,  ftudying,  or 
preferving  any  thing  that  is  precious. 

A  complete  apartment  con  lifts  of  a  hall,  anti- 
chamber,  chamber,  and  cabinet,  with  a  gallery  on 
one  fide.  Hence  we  fay,  a  cabinet  of  paintings,  curio- 
fities,  &c. 

Cabinet,  alfo  denotes  a  piece  of  joiners  workman- 
fhip,  being  a  kind  of  prefs  or  chcft,  with  feveral  doors 
and  drawers. 

There  are  common  cabinets  of  oak  or  of  chefnut 


varniihed,  cabinets-  of  China  and  Japan,  cabinets  of 
inlaid-work,  and  fome  of  ebony,  or  the  like  fcaree  and 
precious  woods.  Formerly  the  Dutch  and  German 
cabinets  were  much  efteemed  in  France  \  but  are  now 
quite  out  of  date,  as  well  as  the  cabinets  of  ebony 
which  came  from  Venice. 

Cabinet  is  alfo  ufed  in  fpeaking  of  the  more  fele<£l 
and  fecret  councils  of  a  prince  or  adminiftration.  Thus 
we  fay,  the  fecrets,  the  intrigues  of  the  cabinet.  To 
avoid  the  inconveniences  of  a  numerous  council,  the 
policy  of  Italy  and  practice  of  France  firft  introduced 
cabinet  councils.  King  Charles  I.  is  charged  with 
firft  eftablifhing  this  ufuage  in  England.  Belides  Ilia 
privy  eouncil,  that  prince  erefted  a  kind  of  cabinet 
council,  or  junto,  under  the  denomination  of  a  council 
of  ftate  ;  eompofed  of  Archbiftiop  Laud,  the  earl  of 
Strafford,  and  Lord  Collington,  with  the  fecretaries  of 
ftate.  Yet  fome  pretend  to  find  the  fubftance  of  a 
cabinet  eouneil  of  mueh  greater  antiquity,  and  even 
allowed  by  parliament,  which  anciently  fettled  a  quorum 
of  perfons  moft  confided  in,  without  whofe  prefence 
no  arduous  matter  was  to  be  determined  5  giving  them 
power  to  a 61  without  confulting  the  reft  of  the  council. 
As  long  fince  as  the  28th  of  FIcnry  III.  a  charter  paf- 
fed  in  affirmance  of  the  ancient  rights  of  the  kingdom ; 
whieh  provided,  that  four  great  men,  chofen  by  com¬ 
mon  confent,  who  were  to  be  confervators  of  the  king¬ 
dom,  among  other  things,  fhould  fee  to  the  difpofing 
of  moneys  given  by  parliament,  and  appropriated  to 
particular  ufes ;  and  parliaments  were  to  be  fummoned 
as  they  fhould  advife.  But  even  of  thefe  four,  any  two 
made  a  quorum  :  and  generally  the  ehief  juftice  of 
England  and  chancellor  were  of  the  number  of  theeon- 
fervators.  Matth.  Par.  28.  Henry  III.  In  the  firft 
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of  Henry  VI.  the  parliament  provides,  that  the  quo¬ 
rum  for  the  privy  council  be  fix,  or  four  at  leaft  ;  and 
that  in  all  weighty  confidcrations,  the  dukes  of  Bed¬ 
ford  and  Glocefter,  the  king’s  uncles,  fhould  be  pre¬ 
fen  t  ;  which  feems  to  be  crofting  a  cabinet  by  law. 

CABIIII,  a  term  in  the  theology  of  the  ancient 
Pagans,  fignifying  great  and  powerful  gods  ;  being 
a  name  given  to  the  gods  of  Saniothracia.  Xhey 
were  alfo  worlhipped  in  other  parts  of  Greece,  as 
Lemnos  and  Thebes,  where  the  Cabiria  were  celebra¬ 
ted  in  honour  of  them  ;  thefe  gods  are  laid  to  be  in 
number  four,  viz.  Axieros,  Axiocerfa,  Axiocerlus,  and 

Cafmilus.  .  .  . 

CABIRIA,  feftivals  in  honour  of  the  Cabiri,  cele¬ 
brated  in  Thebes  and  Lemnos,  but  efpecially  in  Samo- 
thracia,  an  illand  confecrated  to  the  Cabin.  All  who 
were  initiated  into  the  myfteries  of  thefe  gods  were 
thought  to  be  fccured  thereby  from  {forms  at  lea,  and 
all  other  dangers.  The  ceremony  of  initiation  was 
performed  by  placing  the  candidate,  crowned  with 
olive  branches,  and  girded  about  the  loins  with  a  pur¬ 
ple  ribband,  on  a  kind  of  throne,  about  which  the 
priefts  and  perfons  before  initiated  danced. 

CABLE,  a  thick,  large,  ftrong  rope,  commonly  ot 
hemp,  which  ferves  to  keep  a  Ihip  at  anchor. 

There  is  no  merchant  (liip,  however  weak,  but  has 
at  leaft  three  cables;  namely,  the  chief  cable,  or  cable 
of  the  ftieet  anchor,  a  common  cable,  and  a  imallcr 

°nCable  is  alfo  faid  of  ropes,  which  ferve  to  raife 
heavy  loads,  by  the  help  of  cranes,  pulleys,  and  other 
engines.  The  name  of  cable  is  ufually  given  to  iuen 
as  are,  at  leaft,  three  inches  in  circumference;  thole 
that  arc  lefs  are  only  called  ropes,  of  different  names-, 

according  to  their  ufe.  _ 

Every  cable,  of  whatfoever  thickncfs  it  be,  is  com- 
pofed  of  three  ftrands ;  every  ftrand  of  three  ropes  ; 
and  every  rope  of  three  twifts  :  the  twift  is  made  ot 
more  or  lefs  threads,  according  as  the  cable  is  to  be 
thicker  or  thinner. 

In  the  manufacture  of  cables,  after  the  ropes  are 
made,  they  ufe  flicks,  which  they  pafs  firft  between 
the  ropes  of  which  they  make  the  ftrands,  and  after¬ 
wards  between  the  ftrands  of  which  they  make  the 
cable,  to  the  end  that  they  may  all  twift  the  better, 
and  be  more  regularly  wound  together  ;  and  alio,  to 
prevent  them  from  entwining  or  entangling,  they  hang, 
at  the  end  of  each  ftrand  and  of  each  rope,  a  weight  ot 

lead  or  of  ltone.  .  - . 

The  number  of  threads  each  cable  is  eompofed  of  is 
always  proportioned  to  its  length  and  thicknefs  -7  and 
it  is  by  this  number  of  threads  that  its  weight  and  va¬ 
lue  are  afeertained  :  thus,  a  cable  of  three  inches  cir¬ 
cumference,  or  one  inch  diameter,  ought  to  confift  ot 
48  ordinary  threads,  and  to  weigh  j da. pounds;  and 
on  this  foundation  is  calculated  the  following  table, 
very  ufeful  for  all  people  engaged  in  marine  commerce, 
who  fit  out  merchantmen  for  their  own  account,  or 
freight  them  for  the  account  of  others. 

A  table  of  the  number  of  threads  and  weigh  of  cables  of 
different  circumferences. 

Circumf.  Threads.  Weight 

2  inches.  48  J92  Funds- 
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Threads. 

5  inches. 

121 

6 

174 

7 

238 

8 

311 

9 

393 

10 

485 

11 

598 

12 

699 

*3 

821 

T4 

952 

15 

I093 

16 

1244 

IT 

I4°4 

18 

1574 

*9 

1754 

20 

1943 
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Cable 


Sheet-Anchor  CABLE,  is  tbe  greateft  cable  belonging 
to  a  fliip. 

Stream  CABLE ,  a  hawfer  or  rope,  fomething  (mailer 
than  the  bowers,  and  ufed  to  moor  the  fhip  in  a  river 
or  haven,  llieltered  from  the  wind  and  fea,  &c. 

Serve  or  Plate  the  CABLE ,  is  to  bind  it  about  with 
ropes,  clouts,  See.  to  keep  it  from  galling  in  the 
hawfe. 

To  Splice  a  CABLE ,  is  to  make  two  pieces  fait  toge¬ 
ther,  by  working  tbe  fevcral  threads  of  the  rope  the 
one  into  the  other. 

Pay  more  CABLE ,  is  to  let  more  out  of  the  flnp. 
Pay  cheap  the  Cable ,  is  to  hand  it  out  apace.  Veer 
more  Cable ,  is  to  let  more  out,  &c. 

Cable's  Length ,  a  meafure  of  1 20  fathoms,  or  of 
the  ufual  length  of  the  cable. 

CABLED,  in  Heraldry ,  a  term  applied  to  a  crofs 
formed  of  the  two  ends  of  a  fhip’s  cable  j  fometimes 
alfo  to  a  crofs  covered  over  with  rounds  of  rope  \  more 
properly  called  a  crofs  carded. 

CABLED  Flute ,  in  Architecture ,  fueh  flutes  as  are 
filled  up  with  pieces  in  the  form  of  a  cable. 

CABO  de  Istria,  the  capital  town  of  the  province 
of  Iftria,  in  the  territory  of  Venice  $  and  the  fee  of  a 
bifhop.  It  is  feated  on  a  fmall  ifland  in  the  gulf  of 
Venice,  and  is  joined  tt>  the  main  land  by  draw -bridges. 
E.  Long.  14.  22.  N.  Lat.  45.  49^  ‘ 

CABOCHED,  in  Heraldry ,  is  when  the  heads 
of  beafts  are  borne  without  any  part  of  the  neck,  full 

faced.  .  c  , 

CABOLETTO,  in  commerce,  a  com  ot  the  re¬ 
public  of  Genoa,  worth  about  3d.  of  our  money. 

CABOT,  Sebastian,  the  firft  difeoverer  of  the  con¬ 
tinent  of  America,  was  the  fon  of  John  Cabot,  a  Ve¬ 
netian.  He  was  born  at  Briftol  in  14775  and  was 
taught  by  his  father,  arithmetic,  geometry,  and  cofano- 
eranhy.  Before  he  was  20  years  of  age  he  made  le- 
veral  voyages.  The  firft  of  any  confluence  feems  to 
have  been  made  with  his  father,  who  had  a  comtmflion 
from  Henry  VII.  for  tbe  difeovery  of  a  north-welt  pai- 
fage  to  India.  They  failed  in  the  fpring  of  1497 ;  and 
proceeding  to  the  north-weft  they  difeovered  land, 
which  for  that- rcafon  they  called  Vrmavifa  or  New¬ 
foundland.  Another  fmaller  ifland  they  called  5/  John, 
from  its  being  difeovered  on  the  feaft  of  St  John  Bap 
lift;  after  which,  they  failed  along  the  coaftm  Ame¬ 
rica  as  far  as  Cape  Florida,  and  then  returned  to  Eng- 
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land  with  a  good  cargo,  and  three  Indians  aboard. 
Stowe  and  Speed  aferibe  thefe  difeoveries  wholly  to 
Sebaftian,  without,  mentioning  his  father.  It  is  pro¬ 
bable  that  Sebaftian,  after  his  father’s  death,  made  fe- 
veral  voyages  to  thefe  parts,  as  a  map  of  his  difeove- 
ries,  drawn  by  himfelf,  was  hung  up  in  the  privy  gar¬ 
den  at  Whitehall.  However,  hiftory  gives  but  little 
account  of  his  life  for  near  20  years  :  when  he  went  to 
Spain,  where  he  was  made  pilot-major,  and  intruded 
with  reviewing  all  projedts  for  difeoveries,  which  were 
then  very  numerous.  His  great  capacity  and  approved 
integrity  induced  many  eminent  merchants  to  treat  w  ith 
him  about  a  voyage  by  the  new*  found  ftraits  of  Ma¬ 
gellan  to  the  Moluccas.  He  therefore  failed  in  1525, 
firft  to  the  Canaries  •,  then  to  the  Cape  de  Vcrd  iOands 
thence  to  St  Auguftine  and  the  ifland  of  Patos }  when 
feme  of  his  people  beginning  to  be  mutinous,  and  re¬ 
futing  to  pals  through  the  ftraits,  he  laid  atide  the  de- 
tign  of  failing  to  the  Moluccas*,  left  fomc  of  the  prin¬ 
cipal  mutineers  upon  a  defert  ifland  ;  and,  failing  up 
the  rivers  of  Plate  and  Paraguay,  difeovered,  and  built 
forts  in,  a  large  tradt  of  fine  country,  that  produced 
gold,  filver,  and  other  rich  commodities.  He  thence 
defpatched  meffengers  to  Spain  for  a  fupply  of  provi- 
fions,  ammunition,  goods  for  trade,  and  a  recruit  of  men  : 
but  his  requell  not  being  readily  complied  wtith,  after 
flaying  five  years  in  America,  he  returned  home  •,  _ 
where  he  met  with  a  cold  reception,  the  merchants  be¬ 
ing  difpleafed  at  his  not  having  purfued  his  voyage  to 
the  Moluccas,  while  his  treatment  of  the  mutineers  had 
given  umbrage  at  court.  Hence  he  returned  to  Eng¬ 
land  ;  and  being  introduced  to  the  duke  of  Somerfet, 
then  lord  prottedtor,  a  new  office  was  eredted  for  him  : 
he  was  made  governor  of  the  myftcry  and  company  of 
the  merchant-adventurers  for  the  dilcovcry  of  regions, 
dominions,  iflands,  and  places  unknown  *,  a  penfion  wras 
granted  him,  by  letters-patent,  of  1 661.  13s.  qd.  per 
annum  j  and  he  wras  confulted  in  all  affairs  relative  to 
trade.  In  1522,  "by  his  intereft,  the  court  fitted  out 
fome  fhips  for  the  difeoveryof  the  northern  parts  of  the 
world.  This  produced  the  firft  voyage  the  Englifh 
made  to  Ruffia,  and  the  beginning  of  that  commerce 
which  has  ever  fince  been  carried  on  between  the  two 
nations.  The  Ruffia  company  w*as  now  founded  by  a 
charter  granted  by  Philip  and  Mary  *,  and  of  this  com¬ 
pany  Sebaftian  w*as  appointed  governor  for  life.  He  is 
fiaid  to  be  the  firft  wffio  took  notice  of  the  variation  of 
the  needle,  and  who  publifhed  a  map  of  the  w*orld. 
The  exadt  time  of  his  death  is  notknowm,  but  he  lived 
to  be  above  70  years  of  age. 

CABRA,  a  tow'n  of  the  kingdom  of  Tombut  in 
Africa.  It  is  a  large  town,  but  without  W'alls  ;  and  is 
feated  on  the  river  Niger,  about  12  miles  from  Tom¬ 
but.  The  houfes  are  built  in  the  fhape  of  bells  *,  and 
the  walls  are  made  with  flakes  or  hurdles,  plaftered 
with  clay,  and  covered  with  reeds  after  the  manner  of 
thatch.  This  place  is  very  much  frequented  by  ne¬ 
groes  who  come  here  by  w*ater  to  trade.  The  town  is 
very  unhealthy,  which  is  probably  owing  to  its  low*  fi¬ 
xation.  The  colour  of  the  inhabitants  is  black,  and 
their  religion  a  fort  of  Mahometanifm.  They  have 
plenty  of  corn,  cattle,  milk,  and  butter  ;  but  fait  is 
very  fcarce.  The  judge  who  decides  controvertics  is 
appointed  by  the  king  of  Tombut.  E.  Long.  0.  50. 
N.  Lat.  14.  21- 


CABUL,  or  Gaboul,  a  city  of  Afia,  and  capital 
of  the  province  of  Cabuliftan.  It  lies  in  E.  Long.  68. 
15.  N.  Lat.  33.  30.  on  the  frontiers  of  Great  Bukha-  „ 
ria,  on  the  fouth  fide  of  the  mountains  which  divide  the 
territories  of  the  Mogul  from  that  part  of  Great  Tar¬ 
tary.  JLt  is- one  of  the  fineft  places  in  that  part  of  the 
world  ;  large,  rich,  and  very  populous.  As  it  is  con- 
fidered  as  the  key  of  the  Great  Mogul’s  dominions  on 
that  fide,  great  care  is  taken  to  keep  its  fortifications 
in  repair,  and  a  numerous  garrifon  is  maintained  for  its 
fecurity.  It  lies  on  the  road  between  Samarcand  and 
Lahor  }  and  is  much  frequented  by  the  Tartars,  Per- 
fians,  and  Indians.  The  Ufbec  Tartars  drive  there  a 
great  trade  in  flaves  and  horfes,  of  which  it  is  faid  that 
no  fewer  are  fold  than  60,000  annually.  The  Perfians 
bring  black  cattle  and  ffieep,  which  renders  provifions 
very  cheap.  They  have  alfo  wine,  and  plenty  of  all 
forts  of  eatables.  The  city  flands  on  a  little  river  which 
falls  into  the  Indus,  and  thereby  affords  a  fhort  and 
fpeedy  paffage  for  all  the  rich  commodities  in  the 
country  behind  it,  which  when  brought  to  Cabul,  are 
there  exchanged  for  {laves  and  horfes,  and  then  con¬ 
veyed  by  ^merchants  of  different  countries  to  all  parts 
of  the  w  orld.  The  inhabitants  arc  molt  of  them  Indian 
pagans,  though  the  officers  of  the  Mogul  and  molt  of 
the  garrifon  are  Mahometans. 

CABULISTAN,  a  province  of  Afia,  formerly  Be¬ 
longing  to  the  Great  Mogul  j  but  ceded  in  1739  to 
Kouli  Khan,  who  at  that  time  governed  Perfia.  It  is 
bounded  on  the  north  by  Bukharia,  on  the  eaft  by 
Cafchmire,  on  the  welt  by  Zabuliftan,  and  Candahar, 
and  on  the  fouth  by  Moultan.  It  is  250  miles  in 
length,  240  in  breadth,  and  its  chief  town  is  Cabul. 
This  country  in  general  is  not  very  fruitful  5  but  in  the 
vales  they  have  good  palture  lands.  The  roads  are 
much  infelt ed  with  banditti  ;  which  obliges  the  na¬ 
tives  to  have  guards  for  the  fecurity  of  travellers. 
The  religion  of  the  Cabuliftans  is  pagan  ^  and  their 
extraordinary  time  of  devotion  is  the  full  moon  in  Fe¬ 
bruary,  and  continues  for  two  days.  At  this  time  they 
are  clothed  in  red,  make  their  offerings,  dance  to  the 
found  of  the  trumpet,  and  make  vifits  to  their  friends 
in  mafquerade  dreffes.  They  fay,  their  god  Crufman 
killed  a  giant  who  was  his  enemy,  and  that  he  appear¬ 
ed  like  a  little  child  ;  in  memory  of  which,  they  caufe 
a  child  to  ffioot  at  the  figure  of  a  giant.  Thole  of  the 
fame  tribe  make  bonfires,  and  feaft  together  in  a  jovial 
manner.  The  moral  part  of  their  religion  confilts  in 
charity  ;  for  which  reafon,  they  dig  wells  and  build 
houfes  for  the  accommodation  of  travellers.  They  have 
plenty  of  provifions,  mines  of  iron,  myrobolans,  aroma¬ 
tic  woods,  and  drugs  of  many  kinds.  They  carry  on 
a  great  trade  with  the  neighbouring  countries  ;  by 
which  means  they  are  very  rich,  and  are  fupplied  w  ith 
plenty  of  all  things. 

CABURNS,  on  fhlp  board,  are  fmall  lines  made  of 
fpun  yarn,  to  bind  cables,  feize  tackles,  or  the  like. 
CACALIA.  See  Botany  Index . 

CACAO.  See  Theobroma,  Botany  Index . 
CACOONS.  See  Flevillea,  Botany  Index . 

CACERES,  a  town  of  Spain  in  the  province  of 
Eftremadura,  is  feated  on  the  river  Saler,  and  noted 
for  the  exceeding  fine  wool  which  the  ffieep  bear  in  the 
neighbourhood.  Between  this  town  and  Brocos,  there 
is  a  wood,  where  the  allies  defeated  the  rear-guard  of 
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Caceres  the  duke  of  Berwick,  on  the  7th  of  April  170 6.  E. 
II  Long.  6.  47.  N.  Lat.  39.  1  c. 

ac  ao.  ^  CACHALOT.  See  PhySeter,  Cetology  In¬ 
dex. 

CACHAN,  or  Cashan,  a  confiderable  town  of  Per- 
fia,  in  Irac  Agemi,  where  they  carry  on  an  extenfive 
trade  in  filks,  filver  and  gold  brocades,  and  fine  earthen 
ware.  It  is  fituated  in  a  vail;  plain,  55  miles  from  If- 
pahan.  E.  Long.  50.  2.  N.  Lat.  34.  10. 

C  ACHAO,  a  province  in  the  kingdom  of  Tonquin 
in  Afia,  fituated  in  the  heart  of  the  kingdom,  and  fur- 
rounded  by  the  other  feven.  Its  foil  is  fertile,  and  in 
fome  places  mountainous,  abounding  with  a  variety  of 
trees,  and  particularly  that  of  varnifli.  Moll  of  thefe 
provinces  carry  on  fome  branch  of  the  filk  manufa&ure, 
but  this  moft  of  all.  It  takes  its  name  from  the  capi¬ 
tal,  which  is  alfo  the  metropolis  of  the  whole  kingdom, 
though  in  other  refpe&s  hardly  comparable  to  a  Chi- 
>  nefe  town  of  the  third  rank. 

#  c ACHAO,  a  city  of  the  province  of  that  name,  in  the 
kingdom  of  Tonquin  in  Afia,  fituated  in  E.  Long. 
I05*  3T*  N"*  Lat.  22.  10.  at  about  80  leagues  diilance 
from  the  fea.  It  is  prodigioully  crowded  with  people, 
infomuch  that  the  ftreets  are  hardly  paffable,  efpecially 
on  market  days.  Thefe  vaft  crowds,  however,  come 
moiUy  from  the  neighbouring  villages  ;  upon  which 
account  thefe  villages  have  been  allowed  their  halls  in 
particular  parts  of  the  city,  where  they  bring  and  dif- 
pofe  ef  their  wares.  The  town  itfelf,  though  the  me¬ 
tropolis  of  the  whole  Tonquin efe  kingdom,  hath  nei¬ 
ther  walls  nor  fortifications.  The  principal  ftreets  are 
wide  and  airy,  but  the  reft  of  them  narrow  and  ill 
paved  ;  and  except  the  palace  royal  and  arfenal,  the 
town  has  little  elfe  worth  notice.  The  houfes  are  low 
and  mean,  moftly  built  of  wood  and  clay,  and  not  above 
one  ftory  high.  The  magazines  and  warehoufes  belong¬ 
ing  to  foreigners  are  the  only  edifices  built  of  brick  :  and 
thefe,  though  plain,  yet,  by  reafon  of  their  height 
and  more  elegant  ftfu£lure,  make  a  confiderable  ftiow 
among  thofe  rows  of  wooden  huts.  From  the  combuf- 
tibility  of  its  edifices,  this  city  fuffers  frequent  and 
dreadful  conflagrations.  Thefe  fpread  with  fuch  fur- 
prifing  velocity,  that  fome  thoufands  of  houfes  are  of¬ 
ten  laid  in  allies  before  the  fire  can  be  extinguiftied. 
To  prevent  thefe  fad  confequences,  every  houfe  hath, 
either  in  its  yard  or  even  in  its  centre,  fome  low  build¬ 
ing  of  brick,  in  form  of  an  oven,  into  which  the  inha¬ 
bitants  on  the  firft  alarm  convey  their  moft  valuable 
goods.  Befides  this  precaution,  which  every  family 
takes  to  fecure  their  goods,  the  government  obliges 
them  to  keep  a  ciftern,  or  fome  other  capacious  veffel, 
always  full  of  water,  on  the  top  of  their  houfe,  to  be 
ready  on  all  occafions  of  this  nature  :  as  likewife  a  long 
pole  and  bucket,  to  throw  water  from  the  kennel  upon 
the  houfes.  If  thefe  two  expedients  fail  of  fuppre fling 
the  flames,  they  immediately  cut  the  ftraps  which  fafl> 
en  the  thatch  to  the  walls,  and  let  it  fall  in  and  wade 
itfelf  on  the  ground.  The  king’s  palace  ftands  in  the 
centre  of  the  city  5  and  is  furrounded  with  a  flout  wall, 
within  whole  cincture  are  feen  a  great  number  of  apart¬ 
ments  two  ftories  high,  whofe  fronts  and  portals  have 
fo met Mng  0f  the  grand  tafte.  Thofe  of  the  king  and 
his  wives  are  embellifhed  with  variety  of  carvings  and 
gildings  after  the  Indian  manner,  and  all  finely  var- 
mflied.  In  the  outer  court  are  a  vaft  number  of  flimp- 
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tuous  ftablcs  for  the  king’s  horfes  and  elephants.  The  Ca^hao. 
appearance  of  the  inner  courts  can  only  be  conjectured  ,  — 
for  the  avenues  are  not  only  (hut  to  all  ilrangers, 
but  even  to  the  king’s  fubjeds,  except  thofe  of  the 
privy  council,  and  the  chief  minifters  of  ftate  •  yet  we 
are  told,  that  there  are  ftaircafes  by  which  people  may 
mount  up  to  the  top  of  the  walls,  which  are  about  1 8 
or  20  feet  high  ;  from  whence  they  may  have  a  di- 
ftant  view  of  the  royal  apartments,  and  of  the  fine  par¬ 
terres  and  fifh  ponds  that  are  between  the  cin&ure  and 
them.  The  front  wall  hath  a  large  gate  well  orna¬ 
mented,  which  is  never  opened  but  when  the  king  goes 
in  and  out ;  but  at  fome  diftance  from  it  on  each  fide 
there  are  two  pofterns,  at  which  the  courtiers  and  fer- 
vants  may  go  in  and  out.  This  cin&ure,  which  is  Of 
a  vaft  circumference,  is  faced  with  brick  within  and 
without,  and  the  whole  ftrudure  is  terminated  by  wide 
fpacious  gardens  ;  which,  though  llored  with  great  va¬ 
riety  of  proper  ornaments,  are  deftitute  of  the  gran¬ 
deur  and  elegance  obferved  in  the  palaces  of  European 
princes.  Befides  this  palace,  the  ruins  of  one  ftill  more 
magnificent  are  to  be  obferved,  and  are  called  Libatvia . 

The  circumference  is  faid  to  have  been  betwixt  fix  and 
feven  miles  *,  fome  arches,  porticoes,  and  other  orna¬ 
ments  are  ftill  remaining  ;  from  which,  and  fome  of 
its  courts  paved  with  marble,  it  may  be  concluded  to 
have  been  as  magnificent  a  ftrudlure  as  any  of  the  eaft- 
ern  parts  can  ftiow.  The  arfenal  is  likewife  a  large 
and  noble  building,  well  ftored  with  ammunition  and 
artillery.  The  Englilh  fattory  is  fituated  on  the  north 
fide  of  the  city,  fronting  the  river  5 ong-koy.  It  is  a 
handfome  low-built  houfe,  with  a  fpacious  dining  room 
in  the  centre ;  and  on  each  fide  are  the  apartments  of 
the  merchants,  fa&ors,  and  fervants.  At  each  end  of 
the  building  are  fmaller  houfes  for  other  ufes,  as  ftore- 
houfes,  kitchen,  &c.  which  form  two  wings  -with  the 
fquare  in  the  middle,  and  parallel  with  the  river,  near 
the  bank  of  which  ftands  a  long  flag-ftaff,  on  which 
they  commonly  difplay  the  Englilh  colours  on  Sun¬ 
days  and  all  remarkable  days.  Adjoining  to  it,  on  the 
fouth  fide,  is  the  Danifli  fadory,  which  is  neither  fo 
large  nor  fo  handfome.  On  the  fame  fide  of  the  river 
runs  a  long  dike,  whofe  timber  and  ftones  are  fo  firmly 
faftened  together,  that  no  part  of  it  can  be  ftirred  with¬ 
out  moving  the  whole.  This  wrork  was  raifed  on  thofe 
banks  to  prevent  the  river,  during  the  time  of  their 
vaft  rains,  from  overflowing  the  city  5  and  it  has  hi¬ 
therto  anfwered  its  end  ;  for  though  the  town  ftands 
high  enough  to  be  in  no  danger  from  land  floods,  it 
might  yet  have  been  otherwife  frequently  damaged,  if 
not  totally  laid  under  water,  by  the  overflowing  of  that 
river.  Some  curious  obfervations  have  been  commu¬ 
nicated  to  the  Royal  Society  concerning  differences  be¬ 
tween  the  tides  of  thofe  Teas  and  thofe  of  Europe,  viz. 
that  on  the  Tonquinefe  coaft  ebbs  and  flows  but  once 
in  24  hours  ;  that  is,  that  the  tide  is  rifing  during  the 
fpace  of  1 2  hours,  and  can  be  eafily  perceived  during 
two  of  the  moon’s  quarters,  but  can  hardly  be  obferv¬ 
ed  during  the  other  two.  In  the  fpring  tides,  which 
laft  14  days,  the  waters  begin  to  rife  at  the  rifing  of 
the  moon  \  whereas  in  the  low  tides,  which  continue 
the  fame  number  of  days,  the  tide  begins  not  till  that 
planet  has  got  below  the  horizon.  Whilft  it  is  pafiing 
through  the  fix  northern  figns,  the  tides  are  obferved 
to  vary  greatly,  to  rife  fometimes  very  high,  and  fome- 
F  times 
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times  to  be  very  low but  when  it  once  got  into  the 
fouthern  part  of  the  zodiac,  they  are  then  found  to  be 
more  even  and  regular. 

CACHECTIC,  Cometh Ing  partaking  of  the  nature 
of,  or  belonging  to,  a  cachexy. 

CACHEO,  a  town  of  Negroland  in  Africa,  feated 
•on  the  river  St  Domingo.  It  is  fubjed  to  the  Portu- 
guefe,  who  have  three  forts  there,  and  carry  on  a  great 
trade  in  wax  and  {laves.  W.  Long.  14.  55.  N.  Lat. 

1  2.  o. 

CACHEXY,  in  Medicine ,  a  vitious  ftate  of  the 
humours  and  whole  habit.  See  hi  ED  1C  IKK  Index • 
CACHHYS.  See  Botany  Index. 

CACHUNDE,  the  name  of  a  medicine,  highly  ce- 
lebrated  among  the  Chinefe  and  Indians,  and  made  of 
fever al  aromatic  ingredients,  the  perfumes,  medicinal 
.earth,  and  precious  Hones :  they  make  the  whole  into 
a  ftiff  pafte,  and  form  out  of  it  feveral  figures  accord¬ 
ing  to  their  fancy,  which  arc  dried  for  ufe  ,  thefe.  are 
principally  ufed  in  the  Eaft  Indies,  but  are  feme  times 
brought  over  to  Portugal.  In  China,  the  principal 
perfons  ufually  carry  a  fmall  piece  in  their  mouths, 
which  is  a  continued  cordial,  mid  gives  their  breath  a 
very  fvveet  fmell.  It  is  a  highly  valuable  medicine, 
alfo,  in  all  nervous  complaints }  and  is  eiteemed  a 
prolonger  of  life,  and  a  provocative  to  vencry,  the  two 
great  intentions  of  moil  of  the  medicines  in  uie  in  the 

Eaft.  .  . 

CACOCHYLIA,  or  Cacochymia,  a  vitious  ftate 
of  the  vital  humours,  efpccially  of  the  mafs  of  blood  5 
arifing  either  from  a  diforder  of  the  fecretions  or  ex¬ 
cretions,  or  from  external  contagion.  The  word  is 
Greek,  compounded  of  xc&xoq  ill,  and  juice, 

CACOPHONIA,  in  Grammar  and  Rhetoric ,  the 
meeting  of  two  letters,  or  fyllables,  which  yield  an  un¬ 
couth  and  difagreeable  found.  The  word  is  compound¬ 
ed  of  xoixcf  evil,  and  fymn  voice , 

Cacophonia,  in  Medicine,  denotes  a  vice  or  depra¬ 
vation  of  the  voice  dr  fpeeeh  5  of  which  there  are  two 
fpecies,  aphonia  and  dyfphoma . 

CACTUS.  See  Botany  Index , 

The  ca£ti  are  plants  of  a  fingular  ftru6turc,  but 
especially  the  larger  kinds  of  them  5  which  appear  like 
a  large,  fieiliy,  green  melon,  with  deep  ribs,  fet  all 
over  with  ftrong  (harp  thorns,  and,  when  the  plants 
are  cut  through  the  middle,  their  infide  is  a  foft,  pale- 
green,  flefliy  fubftance,  very  full  of  moifture.  The 
fruit  of  all  the  fpecies  is  frequently  eaten  by  the  inha¬ 
bitants  of  the  Weft  Indies.  The  fruits  are  about  three 
quarters  of  an  inch  in  length,  of  a  taper  form,  drawing 
to  a  point  at  the  bottom  toward  the  plant,  but  blunt 
at  the  top  where  the  empalement  of  the  flower  \vas  fitu- 
ated.  The  tafte  is  agreeably  acid,  which  in  a  hot 
country  muft  render  the  fruit  more  grateful.  # 

The  cochineal  animals  are  fupported  on  a  lpecies 
called  callus  cochenil lifer,— The  flower  of  the  cadus 
grandiflora  (one  of  the  creeping  cereufes)  is  faid  to  be 
as  grand  and  beautiful  as  any  in  the  vegetable  fyftem. 
It  begins  to  open  in  the  evening  about  feven  o’clock, 
is  in  perfection  about  eleven,  and  fades  about  four  m 
the  morning  $  fo  that  the  fame  flower  only  continues 
in  perfection  about  fix  hours.  The  calyx  when  expand¬ 
ed  is  about  a  foot  in  diameter,  of  a  fplendid  yellow 
within,  and  a  dark  brown  without ;  the  petals  are  ma¬ 
ny,  and  of  a  pure  white  >  and  the  great  number  of  re. 


curved  ftamina,  furrounding  the  ftyle  in  the  centre  of' 
the  flower,  make  a  grand  appearance,  to  which  may  be 
added  the  fine  feent,  which  perfumes  the  air  to  a  confi- 
derable  diftancc.  It  flowers  in  July. 

CACUS,  in  fabulous  hiftory,  an  Italian  fhepherd 
upon  Mount  Aventine.  As  Hercules  was  driving 
home  the  herd  of  King  Geryon  whom  he  had  (lain,  Ca- 
cus  robbed  him  of  fome  of  his  oxen,  which  he  drew 
backward  into  his  den  left  they  fhould  be  difeovered. 
Hercules  at  laft  finding  them  out  by  their  lowing,  or 
the  robbery  being  difeovered  to  him,  killed  Cacus  with 
his  club.  He  was  Vulcan’s  fon,  of  prodigious  bulk, 
and  half  man  half  fatyr. 

CAD  AN,  a  town  of  Bohemia,  in  the  circle  of  Z,ats, 
feated  on  the  northern  bank  of  the  river  Egra,  in  E. 
Long.  13.  34.  N.  Lat.  50.  20. 

CADARI,  or  KADARI,  a  f e&  of  Mahometans,  who 
affert  free  will  5  attribute  the  a&ioxis  of  men  to  men 
alone,  not  to  any  fecret  power  determining  The  will ; 
and  deny  all  abfolute  decrees,  and  predeftmation.  lhe 
author  of  this  fed  was  Mabeb  ben  Kaled  al  Gihoni, 
who  fuffered  martyrdom  for  it.  The  word  comes  from 
the  Arabic,  mp,  cadara,  “  power.”  Ben  Ann  cal  * 
the  Cadarians  the  Magi  or  Mamchees  of  the  Muilcl- 

^CADE,  a  cag,  cafk  or  barrel.  A  cade  of  herrings 
is  a  veffel  containing  the  quantity  of  500  red  herrings, 

or  1000  fprats.  . 

a  young  lamb  wreaned,  and  brought 

a  houfe }  called,  in  the  North,  pet 


Cade  Lamb , 
up  by  hand,  in 

lamb .  . 

CADE  Oil ,  in  the  Malerui  Medico,  a  name  given  to 

an  oil  much  in  ufe  in  fomc  parts  of  France  and  Ger¬ 
many.  The  phyfieians  call  it  oleum  cada,  or  oleum  fie 
coda.  This  is  fuppofed  by  fome  to  be  the  piflel*um 
of  the  ancients,  but  improperly  ;  it  is  made  oi  the  truit 
of  the  oxycedrus,  which  is  called  by  the  people  of 

thefe  places  cada.  , 

Cade  Worm,  in  Zoology,  the  maggot  or  worm  oi  a 
fly  called  phryganea.  It  is  ufed  as  a  bait  m  anglmg. 
Bee  Phryganea,  Entomology  Index* 

CADE  A,  or  the  League  of  theFIouseof  God, 
is  one  of  thofe  that  compofe  the  republic  of  the  Gri- 
fons,  and  the  mod  powerful  and  extenfive  of  them  alt. 
It  contains  the  bifliopric  of  Coire,  the  great  valley  of 
Engadine,  and  that  of  Bragail  or  Pregal.  Of  the  1 1 
great  or  21  fmall  communities,  there  are  but  two  that 
(peak  the  German  language;  that  of  the  reft  is  called 
the  Rhetic,  and  is  a  dialed  of  the  Italian.  1  he  Pro- 
teftant  religion  is  moft  prevalent  m  this  league,  which 
has  been  allied  to  the  Swifs  cantons  ever  fince  the  year 

1408.  Coire  is  the  capital  town.  . 

CADENAC,  a  town  of  France,  in  Querci,  on  the 
coniines  of  lUuergue,  feated  on  the  river  Lot,  m  E. 

Long.  2.  1 2.  N.  Lat.  44.  36.  _  ,,  T„ 

CADENCE,  or  Repose,  in  Mafic,  (from  the  Da- 
tin  coder*  “to  fall  or  defeend”)-,  the  termination  of  an 
harmonical  phrafe  on  a  repofe,  or  on  a  perfed  chord. 
See  Music,  Art.  73 — 76,  and  132  137.  . 

Cadence,  in  Reading,  is  a  falling  of  the  voice  b  - 
low  the  key  note  at  the  elofe  of  every  period.  In  reading, 
whether  profe  or  verfe,  a  certain  tone  is  aflumed  which 
is  called  the  key-note  i  ahd  in  this  tone  the  bulk  of  the 
words  are  founded  :  but  this  note  is  generally  lowered 
towards  the  clofe  of  every  fentence.  £ 
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Cab Ztitt,  in  the  manege,  an  equal  meafure  or  pro- 
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portion,  obferved  by  a  horfe  in  all  his  motions  , 
that  his  times  have  an  equal  regard  to  one  another, 
the  one  does  not  embrace  ot  take  in  more  ground  than 
the  other,  and  the  horfe  obferves  his  ground  regular¬ 
ly. 

CADENE,  one  of  the  forts  of  carpets  which  the 
Europeans  import  from  the  Levant.  They  are  the 
Worft  fort  of  all,  and  are  fold  by  the  piece,  from  one 
«r  two  piaftres  per  carpet. 

CADENET,  a  town  of  France  in  Provence,  and 
in  the  vigurie  of  Apt.  E.  Long.  5*  30*  N»  Lat.  43. 
4O, 

CADES,  Or  Kadesh,  in  Ancient  Geography,  a 
town  in  the  wildcrnefs  of  Zirt,  in  Arabia  Petraea ; 
the  firit  encampment  of  the  Ifraclites,  after  their  de¬ 
parture  from  Eziongeber  ;  and  from  which  the  wil- 
dernefs  of  Zitr  was  called  Cades  ^  the  burial  place 
of  Miriam,  with  the  rock  and  water  of  Meribah 
in  it.  Another  Cades,  a  town  of  the  tribe  of  Ju¬ 
dah,  Jofhua  xv.  23.  Cadejbarnca ,  called  alfo  Cades. 

CADESBARNEA,  in  Ancient  Geography ,  a  town 
of  the  wildernefs  of  Par  an,  on  the  confines  of  Canaan, 
from  which  the  fpies  were  fent  out  *,  fometimes  fimply 
Called  Cades ,  butdiftindl  from  the  Cades  in  the  wilder- 
nefs  of  Zin. 

CADET,  the  younger  fon  of  a  family,  is  a  term 
naturalized  in  our  language  from  the  French.  At  Pa¬ 
ris,  among  the  citizens,  the  cadets  haVe  ail  equal  patri¬ 
mony  with  the  reft.  At  Caux,  in  Normandy,  the 
cuftom,  as  with  us,  is  to  leave  all  to  the  cldeft,  except 
a  fmall  portion  to  the  cadets.  In  Spain,  it  is  ufual  for 
one  of  the  cadets  in  great  families  to  take  the  mother’s 
name. 

Cadet  is  alfo  a  military  term,  denoting  a  young 
gentleman  whn  clloofes  to  carry  arms  in  a  marching 
regiment  as  a  private  man.  Tlis  views  are,  fo  acquire 
fome  knowledge  in  the  art  of  war,  and  to  obtain  a 
Commiftion  in  the  army.  Cadet  differs  from  volunteer, 
as  the  former  takes  pay,  whereas  the  latter  ferves  with*- 
nut  pay. 

CADI,  or  CaDHT,  a  judge  of  civil  affairs  in  the  Tur- 
fciffi  empire.  It  is  generally  taken  for  the  judge  of  a 
town  *,  judges  of  provinces  being  diftinguifhed  by  the 
appellation  of  mod  as. 

We  find  numerous  complaints  of  the  avarice,  ini¬ 
quity,  and  extortion,  of  the  Turkifh  cadis  ;  all  juftice 
Is  here  venal  *,  the  people  bribe  the  cadis,  the  cadis  bribe 
*he  rooulas,  the  moulas  the  cadilefchers,  and  the  cadi- 
lefchers  the  mufti.  Each  cadi  has  his  ferjeants,  whn 
are  to  fa  mm  on  perfons  to  appear  and  anfwer  complaints. 
If  the  party  futfimoned  fails  to  appear  at  the  hour  ap* 
pointed,  fentcnce  is  paffed  in  faVour  of  his  adverfary* 
It  rs  ufually  vain  to  appeal  from  the  fcntences  of  the 
cadi,  fines  the  affair  is  never  heard  anew,  but  judge¬ 
ment  is  paffed  on  the  cafe  as  Rated  by  the*  cadi.  But 
the  cadis  are  often  cafhiered  and  punifhed  for  crying  in- 
juftiee  with  the  baftinado  and  mukfts  *,  the  law,  how* 
ever,  does  not  allow  them  to  be  put  to  death.  Con* 
flantinople  has  had  cadis  ever  fince  the  year  1390,  when 
Bajazet  I.  obliged  John  Paleologus,  emperor  of  the 
Greeks,  to  receive  Cadis  into  the  city  to  judge  all  con- 
troverfies  happening  between  the  Greeks  and  the  Turks 
fettled  there.  In  fome  countries  of  Africa,  the  cadis 
tme  alfo  judges  of  religious  matters.  Among  the  Moors 
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cadis  is  the  denomination  of  their  higher  order  of 
priefts  or  do£lors,  anfwering  to  the  rabbins  among  the 
Jews.  .  c, 

CADIACI,  the  Turkifh  name  of  Chalcedon.  See 
Chalcf.don. 

CADILESCHER,  a  capital  officer  of  juftice  among 
the  Turks,  anfwering  to  a  chief  juftice  among  us. 

It  is  faid,  that  this  authority  was  originally  confined 
to  the  foldiery  ;  but  that,  at  prefent,  it  extends  itself 
to  the  determination  of  all  kinds  of  law-fuits  ;  yet  is 
never thclcfs  fubjedl  to  appeals. 

There  arc  but  three  cadilefchers  in  all  the  grand  fig* 
nior’s  territories  ^  the  firit  is  that  of  Europe  j  the  fe- 
cond,  of  Natolia  *,  and  the  third  refides  at  Grand  Cairo* 
This  laft  is  the  moft  confidcrable :  they  have  their  feats 
in  the  divan  next  to  the  grand  vizir. 

CADILLAC,  a  town  of  France  in  Guicnne,  anc^ 
in  Bazadois,  near  the  river  Garonne,  with  a  hantk 
fome  caftle,  iituated  in  W.  Long*  o.  15.  N.  Lat. 

44*  37- 

CAD  I Z,  a  city  and  port  town  of  Andalufia  in 
Spain,  fituated  on  the  ifland  of  Leon,  oppofite  to  Port 
St  Mary  on  the  continent,  about  60  miles  fouth-weft 
of  Seville,  and  4c  north-weft  of  Gibraltar.  Long* 

6.  40.  N.  Lat.  36.  30. 

It  occupies  the  whole  furfacc  of  the  weftern  extre¬ 
mity  of  the  iiland,  which  is  eompofed  of  two  large 
circular  parts,  joined  together  by  a  very  narrow  bank 
of  fand,  forming  altogether  the  figure  of  a  chain-fhot* 
At  the  fouth-caft  end,  the  ancient  bridge  of  Suaco, 
thrown  over  a  deep  channel  or  river,  affords  a  commu¬ 
nication  between  the  ifland  and  the  continent  \  a  ftrong 
line  of  works  defends  the  city  from  all  approaches  along 
the  ifthmus  *,  and,  to  render  them  ftill  more  difficult* 
all  the  gardefis  and  little  villas  on  the  beach  were  in 
1762  cleared  aWay,  and  a  dreary  fandy  glacis  left  m 
their  room,  fo  that  now  there  is  fearce  a  tree  on  the 
whole  ifland. 

Except  the  Cade  Ancha ,  all  the  ftreets  are  narrow* 
ill  paved,  and  infufferably  ftinking.  They  are  all 
drawn  ih  ftfaight  lines,  and  moft  of  them  interfedt  each 
other  at  right  angles.  The  fwarms  of  rats  that  in  the 
nights  run  about  the  ftreets  are  innumerable ;  whole 
droves  of  them  pafs  and  repafs  continually,  and  thefc 
their  midnight  revels  are  extremely  troublefome  to 
fuch  as  walk  late.  The  houfes  are  lofty,  with  each  a 
veftibule,  which  being  left  open  till  night,  ferves  paffenw 
gers  to  retire  to  *,  this  cuftom,  which  prevails  through¬ 
out  Spain,  renders  thefe  places  exceedingly  offenfive* 
In  the  middle  of  the  houfc  is  a  court  like  a  deep  well, 
under  which  is  generally  a  eiftern,  the  breeding  place 
of  gnats  and  mofquitoes ;  the  ground  floors  are  ware, 
houfes,  the  firft  ftories  compting-houfe  or  kitchen,  and 
the  principal  apartment  up  two  pair  of  ftaiis.  The 
roofs  are  flat,  covered  with  an  impenetrable  cement, 
and  few  ake  without  a  mirador  or  turret  for  the  pur* 
pofeof  commanding  a  view  of  the  fea.  Round  the 
parapet-wall  at  top  are  placed  rows  of  fquare  pillars, 
meant  either  for  ornament  according  ta  fome  tradi¬ 
tional  mode  of  decoration,  or  to  fix  awnings  to,  that 
fuch  as  fit  there  for  the  benefit  of  the  fea  breeze  may 
be  fheltered  from  the  rays  of  the  fun  5  but  the  moft 
common  ufe  made  of  them,  is  to  fallen  ropes  for  dry¬ 
ing  linen  upon.  High  above  all  thefe  pinnacles, 
Which  give  Cadiz  a  moft  fmgular  appearance,  Hand* 
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the  tower  of  fignals.  Here  flags  are  hung  out  on  the 
firfl  fight  of  a  fail,  marking  the  fize  of  the  fhip,  the 
nation  it  belongs  to,  and,  if  a  Spaniih  Indiaman,  the 
port  of  the  Indies  it  comes  from.  The  fliips  are  ac¬ 
quainted  with  the  proper  fignals  to  be  made,  and 
thefe  are  repeated  by  the  watchmen  of  the  tqwer  :  as 
painted  lifts  are  in  every  houfe,  perfons  concerned  in 
commerce  foon  learn  the  marks. 

The  city  is  divided  into  24  quarters,  under  the  in- 
fpe&ion  of  as  many  commiftioners  of  police  *,  and  its 
population  is  reckoned  at  140,000  inhabitants,  of 
which  1  2,000  are  French,  and  at  lcaft  as  many  more 
Italians.  The  fquare  of  Saint  Antonia  is  large,  and 
tolerably  handfome,  and  there  arc  a  few  fmaller  open¬ 
ings  of  no  great  note.  The  public  walk,  or  Alameda, 
is  pleafant  in  the  evening  :  it  is  fenced  off  the  coach 
road  by  a  marble  rail.  The  fea  air  prevents  the 
trees  from  thriving,  and  deftroys  all  hopes  of  future 
lhade. 

From  the  Alameda,  continuing  your  walk  weft- 
wards,  you  come  to  the  Campofanto,  a  large  efplanade, 
the  only  airing-place  for  coaches*,  it  turns  round  moft 
part  of  the  weft  and  fouth  fides  of  the  ifland,  but  the 
buildings  are  ftraggling  and  ugly  *,  the  only  edifice  of 
any  (how  is  the  new  orphan  houfe  ^  oppofite  to  it  is 
the  fortrefs  of  St  Sebaftian,  built  on  a  nec  k  of  land 
running  out  into  the  fea.  The  round  tower  at  the 
extremity  is  fuppofed  to  have  faved  the  city,  in  the 
great  earthquake  of  17 55,  from  being  fwept  away  by 
the  fury  of  the  waves.  The  building  proved  fufficient- 
ly  folid  to  withftand  the  (hock,  and  break  the  immenfe 
volume  of  water  that  threatened  deftrueftien  to  the 
whole  ifland.  In  the  narrow  part  of  the  ifthmus  the 
furge  beat  over  with  amazing  impetuofity,  and  bore 
down  all  before  it ;  among  the  reft,  the  grandfon  of 
the  famous  tragic  poet  llacine,  who  ftrove  in  vain  to 
efcape,  by  urging  his  horfe  to  the  utmoft  of  his  fpeed. 
On  St  Sebaftian’s  feaft,  a  kind  of  wake  or  fair  is  held 
in  the  fort  )  an  aftoniftiing  number  of  people  then 
pafling  and  repafling,  on  a  ftring  of  wooden  bridges 
laid  from  rock  to  rock,  makes  a  very  lively  moving 
picture. 

From  henee  to  the  wooden  circus  were  they  exhibit 
the  bull  feafts,  you  keep  turning  to  the  left  clofe  above 
the  fea,  which  on  all  this  fide  dallies  over  large  ledges 
of  rock  :  the  ftiore  feems  here  abfolutely  inacceflible. 
On  this  ftiore  Hands  the  cathedral,  a  work  of  great  ex- 
pence,  but  carried  on  with  fo  little  vigour,  that  it  is 
difficult  to  guefs  at  the  term  of  years  it  will  require  to 
bring  it  to  perfection.  The  vaults  are  executed  with 
great  folidity.  The  arches,  that  fpring  from  the  clufter- 
ed  pilafters  to  fupport  the  roof  of  the  church,  are  very 
bold  ;  the  minute  fculpture  bellowed  upon  them  feems 
fuperfluous,  as  all  the  effect  will  be  loft  from  their 
great  height,  and  from  the  lhade  that  will  be  thrown 
upon  them  by  the  filling  up  of  the  interftices.  From 
the  fea,  the  prefent  top  of  the  church  refembles  the 
carcafe  of  fomehuge  monfter  call  upon  its  fide,  rearing 
its  gigantic  blanched  ribs  high  above  the  buildings  of 
the  city.  The  outward  eatings  are  to  be  of  white 
marble,  the  bars  of  the  windows  of  bronze. 

Next,  eroding  before  the  land  gate  and  barracks,  a 
fu per b  edifice  for  ftrength,  convenience,  and  cleanli- 
nefs,  you  come  down  to  the  ramparts  that  defend  the 
city  on  the  fide  of  the  bay.  If  the  profpeft  to  the 


oeean  is  folemn,  that  towards  the  main  land  is  ani-  Cadiz 
mated  in  the  higheft  degree  j  the  men  of  war  ride  in  II 
the  eaftern  bofom  of  the  bay  \  lower  down  the  mer*  Ca 
chantmen  are  fpread  far  and  near  5  and  clofc  to  the 
town  an  incredible  number  of  barks,  of  various  ftiapeS 
and  fizes,  cover  the  furface  of  the  water,  fome  moored 
and  fome  in  motion,  carrying  goods  to  and  fro.  The 
oppofite  ftiore  of  Spain  is  lludded  with  white  houfes, 
and  enlivened  by  the  towns  of  St  Mary’s,  Port-real, 
and  others,  behind  which,  caftward,  on  a  ridge  of  hills, 

Hands  Medina  Sidonia,  and  further  back  rife  the  moun¬ 
tains  of  Granada.  Weft  ward,  Rota  clofes  the  hori¬ 
zon,  near  which  vras  anciently  the  ifla:id  and  city  of 
Tarteffus,  now  covered  by  the  fea,  but  at  low  water 
fome  part  of  the  ruins  are  Hill  to  be  difeerned.  In 
a  large  baftion,  jutting  out  into  the  bay,  they  have 
built  the  cuftom-houfe,  the  firft  ftory  of  which  is 
level  with  the  walk  upon  the  walls.  When  it  was  re- 
folved  to  ereeft  a  building  fo  neccffary  to  this  great  em¬ 
porium  of  trade,  the  marquis  di  Squillace  gave  orders 
that  no  expence  ftiould  be  fpared,  and  the  moft  intelli¬ 
gent  architects  employed,  in  order  to  ere£t  a  monu¬ 
ment,  which  by  its  tafte  and  magnificence  might  excite 
the  admiration  of  pofterity  :  the  refult  of  thefe  pre¬ 
cautions  proved  a  piece  of  vile  architecture,  compofed 
of  the  worft  of  materials. 

The  ftir  here  is  prodigious  during  the  laft  months  of 
the  ftay  of  the  flota.  The  packers  poffefs  the  art  of 
prefling  goods  to  great  perfection  ^  but,  as  they  pay 
the  freight  according  to  the  cubic  palms  of  each  bale, 
they  are  apt  to  fqueeze  down  the  cloths  and  linens  fo 
very  clofe  and  hard,  as  fometimes  to  render  them  un¬ 
fit  for  ufe.  The  exportation  of  French  luxuries  in 
drefs  is  enormous  }  Lyons  furnifties  moft  of  them  *, 
England  fends  out  bale  goods  \  Brittany  and  the  north 
linens.  Every  commercial  nation  has  a  conful  refident 
at  Cadiz  *,  thofe  of  England  and  France  are  the  only 
ones  not  allowed  to  have  any  concern  in  trade. 

In  1596,  Cadiz  was  taken,  pillaged,  and  burnt  by 
the  Engliftr  ;  but  in  1702  it  was  attempted  in  conjunc¬ 
tion  with  the  Dutch,  without  fuccefs. 

CADIZADELITES,  a  fe£l  of  Mahometans  very 
like  the  ancient  Stoics.  They  lhun  feafts  and  diver- 
fions,  and  affeeft  an  extraordinary  gravity  in  all  their 
actions  ^  they  are  continually  talking  of  God,  and  fome 
of  them  make  a  jumble  of  Chriftianity  and  Mahome- 
tanifm  \  they  drink  wine,  even  in  the  fall  of  the  Ra¬ 
mazan  ;  they  love  and  protect  the  Chriftians  ;  they  be¬ 
lieve  that  Mahomet  is  the  Holy  Ghoft,  pra&ife  circum- 
cifion,  and  juftify  it  by  the  example  of  Jefus  Chrift. 

CADMEAN  letters,  the  ancient  Greek  or  Ionic 
characters,  fuch  as  they  were  firft  brought  by  Cadmus 
from  Phoenicia :  whence  Herodotus  alfo  calls  them 
Phoenician  letters .  According  to  fome  writers,  Cad¬ 
mus  was  not  the  inventor,  nor  even  importer  of  the 
Greek  letters,  but  only  the  modeller  and  reformer 
thereof ;  and  it  was  hence  they  acquired  the  appellation 
Cadtman  or  Phoenician  letters ;  whereas  before  that: 
time  they  had  been  called  Pelafgian  letters* 

CADMIA.  See  Calamine. 

CADMUS,  in  fabulous  hiftory,  king  of  Thebes*., 
the  fon  of  Agenor  king  of  Phoenicia,  and  the  brother 
of  Phoenix,  Cilix,  and  Europa.  He  carried  intc* 
Greece  the  16  Ample  letters  of  the  Greek  alphabet 
and  there  built  Thebes,  in  Boeotia.  The  poets  fay* 
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Cadmus  that  he  left  his  native  country  in  fearch  of  his  fitter 
11  Europa,  whom  Jupiter  had  carried  away  in  the  form 

Caduceus.  a  bu]}  .  anj  inquiring  of  the  Delphic  oracle 

for  a  fettlemcnt,  he  was  anfwered,  that  he  lhould  fol¬ 
low  the  direRion  of  a  cow,  and  build  a  city  where  (he 
lay  down.  Having  arrived  among  the  Phocenfes,  he 
was  met  by  a  cow,  who  conduced  him  through  Boeo- 
tia  to  the  place  where  Thebes  was  afterwards  built  ; 
but  as  he  was  about  to  facrifice  his  guide  to  Pallas,  he 
fent  two  of  his  company  to  the  fountain  Dirce  for  wa¬ 
ter  j  when  they  being  devoured  by  a  ferpent  or  dragon, 
he  flew  the  monfter,  and  afterwards,  by  the  adviee  of 
Pallas,  fowed  his  teeth,  when  there  fprung  up  a  num¬ 
ber  of  armed  foldiers,  who  prepared  to  revenge  the 
death  of  the  ferpent  *,  but  on  his  catting  a  done  among 
thefe  upftart  warriors,  they  turned  their  weapons  againft 
each  other  with  fuch  animofity,  that  only  five  furvived 
the  combat,  and  thefe  afiitted  Cadmus  in  founding  his 
new  city.  Afterwards,  to  recompenfe  his  labours,  the 
gods  gave  him  Harmonia,  or  Harmione,  the  daughter 
of  Mars  and  Venus  j  and  honoured  his  nuptials  with 
prefents  and  peeuliar  marks  of  favour.  But  at  length 
refigning  Thebes  to  Pentheus,  Cadmus  and  Harmione 
went  to  govern  the  Ecclellenfes  :  when  grown  old, 
they  were  transformed  into  ferpents  ;  or,  as  others  fay, 
fent  to  the  Elyfian  fields,  in  a  chariot  drawn  by  fer¬ 
pents.  See  Thebes. 

Cadmus  of  Miletus,  a  celebrated  Greek  hittorian, 
was,  according  to  Pliny,  the  firft  of  the  Greeks  who 
wrote  hiftory  in  profe.  He  flourifhed  about  c  co  be¬ 
fore  Chrift. 

CADORE,  or  Pieve  de  Cadore,  a  town  of  Italy, 
in  the  territory  of  Venice,  and  capital  of  a  dittrift 
called  Cadorino  ;  famous  for  the  birth  of  Titian  the 
painter.  E.  Long.  13.  49.  N.  Lat.  46.  25. 

C  4DORINO,  a  province  of  Italy,  in  the  territory 
of  Venice  \  bounded  on  the  catt  by  Friuli  Proper,  on 
the  fouth  and  well  by  the  Bellunefe,  and  by  the  bi- 
fh  >prie  of  Brixen  on  the  north.  It  is  a  very  moun¬ 
tainous  country,  but  pretty  populous.  The  only  town 
is  Pieve  de  Cadore. 

CADRITES,  a  fort  of  Mahometan  friars,  who 
once  a-week  fpend  a  great  part  of  the  night  in  turn¬ 
ing  round,  holding  each  others  hands,  and  repeating 
incelfantly  the  word  hat ,  whieh  fignifies  living,  and  is 
one  of  the  attributes  of  God  *,  during  which  one  of 
them  plays  on  a  flute.  They  never  cut  their  hair,  nor 
cover  their  heads  \  and  always  go  bare-footed  :  they 
have  liberty  to  quit  their  convent  when  they  pleafe, 
and  to  marry. 

,  CAD  SAND,  an  illand  on  the  coaft  of  Dutch  Flan¬ 
ders,  fituated  at  the  mouth  of  the  Scheldt,  whereby 
the  Dutch  command  the  navigation  of  that  river. 

CADUCEUS,  in  antiquity,  Mercury’s  rod  or 
feeptre,  being  a  wand  ent willed  by  two  ferpents,  borne 
by  that  deity  as  the  enfign  of  his  quality  and  office, 
given  him,  aecording  to  the  fable,  by  Apollo,  for  his 
feveri-llringed  harp.  W ondetful  properties  are  aferibed 
to  this  rod  by  the  poets  ;  as  laying  men  afleep,  railing 
the  dead,  &c. 

It  was  alfo  ufed  by  the  ancients  as  a  fymbol  of  peace 
and  coneord  :  the  Romans  fent  the  Carthaginians  a 
javelin  and  a  caduceus,  offering  them  their  choice  cither 
of  war  or  peace.  Among  that  people,  thofe  who  de¬ 
nounced  war  were  called  feciales  ;  and  thofe,  who  went 


to  demand  peaec,  caduceatores ,  becaufe  they  bore  a  Caduceus 
caduceus  in  their  hand.  II 

The  caduceus  found  on  medals  is  a  common  fymbol,  Cgelms* 
fignifying  good  conduct,  peace  and  profperity.  The 
rod  expreffes  power,  the  two  ferpents  prudence,  and 
the  two  wings  diligence. 

CADUCI,  (from  cado  u  to  fall”)  ;  the  name  of  a 
clafs  in  Linnaeus’s  calycina ,  confitting  of  plants  whofe 
calyx  is  a  fimple  perianthium,  fupporting  a  fingle 
flower  or  fructification,  and  falling  off  either  before  or 
with  the  petals.  It  ttands  oppofed  to  the  clajjes  perji- 
Jicntes  in  the  fame  method,  and  is  exemplified  in  muftard 
and  ranunculus. 

CADURCI,  Cadurcum,  Cadurcus,  and  Cadurx ,  in 
Ancient  Geography ,  a  town  of  the  Cadurci,  a  people  of 
Aquitania  ;  fituated  between  the  rivers  Oldus,  running 
from  the  north,  and  the  Tarnis  from  the  fouth,  and 
falling  into  the  Garumna  :  Now  Cahors ,  capital  of  the 
territory  of  the  Querci,  in  Guienne.  A  part  of  the 
Cadurci,  to  the  fouth  next  the  Tarnis,  were  called 
Eleutheri. 

CAD  US,  in  antiquity,  a  wine  vcffel  of  a  certain 
capacity,  containing  80  amphorse  or  firkins  5  each  of 
which,  according  to  the  bett  accounts,  held  nine  gal¬ 
lons. 

CADUSII,  in  Ancient  Geography ,  a  people  of. Me¬ 
dia  Atropatene,  fituated  to  the  well  in  the  mountains, 
and  reaching  to  the  Cafpian  fca  ;  between  whom  and 
the  Medes  perpetual  war  and  enmity  continued  down 
to  the  time  of  Cyrus. 

CiECILIA,  in  Zoology,  a  genus  of  ferpents  be¬ 
longing  to  the  amphibia  clafs.  The  csecilia  has  no 
feales ;  it  is  fmooth,  and  moves  by  means  of  lateral 
rugee  or  prickles.  The  upper  lip  is  prominent,  and 
furniflied  with  two  tentacula.  It  has  no  tail.  There 
are  but  two  fpecies  of  this  ferpent,  viz.  1.  The  tenta- 
culata,  has  135  rugae.  It  is  about  a  foot  long,  and  an 
inch  in  circumference,  preferving  an  uniform  cylindri¬ 
cal  fhape  from  the  one  end  to  the  other.  The  teeth 
arc  very  fmall.  It  has  fuch  a  refemblance  to  an  eel, 
that  it  may  eafily  be  miftaken  for  one  \  but  as  it  has 
neither  fins  nor  gills,  it  cannot  be  claffed  with  the 
fifhes.  It  is  a  native  of  America,  and  its  bite  is  not  ' 
poifonous.  2.  The  glutinofa,  has  340  rugae  or  prickles 
above,  and  10  below,  the  anus.  It  is  of  a  brownifh 
colour,  with  a  white  line  on  the  fide,  and  is  a  native  of 
the  Indies. 

CiECUM,  or  Coecum,  the  blind  gut*.  See  Ana¬ 
tomy  Index . 

C  HELIUM,  in  Ancient  Geography ,  an  inland  town, 
of  Peueetia,  a  divifion  of  Apulia  ;  a  place  four  or  five 
miles  above  Barium  or  Bari,  and  which  Hill  retains- 
that  name. 

CALLIUS  MONS,  (Itinerary)  ;  a  town  of  Vindeli- 
cia,  on  the  right  or  well  fide  of  the  Uargus.-  Now 
Kelmant%,  a  fmall  town  of  Suabia,  on  the  Iller. 

CiELius  mons  at  Rome.  See  Coelius. 

CiELius,  Aurelianus,  "an  ancient  phyfician,  and 
the  only  one  of  the  fe£l  of  the  Methoditts  of  whom  we 
have  any  remains.  He  was  of  Sicca,  a  town  of  Nu- 
midia  ;  but  in  what  age  he  lived,  cannot  be  deter¬ 
mined  :  it  is  probable,  however,  that  he  lived  before 
Galen  :  fince,  though  he  carefully  mentions  all  the 
phyficians  before  him,  he  takes  no  notice  of  Galen, 

He  had  read  over  very  diligently  the  ancient  phvfi- 
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clans  of  all  fedls  *,  and  we  are  indebted  to  him  for  the 
knowledge  of  many  dogmas  which  are  not  to  be  found 
but  in  his  books  de  celeribus  et  tardis  pnjjiombus.  He 
,  wrote  as  he  hitnfelf  tells  us,  fevcral  other  works ;  but 
they  arc  all  pcrifhed. 

CAEN,  a  liandforoe  and  confiderable  town  ot 
France,  capital  of  Lower  Normandy,  with  a  celebrated 
univerfity,  and  an  academy  of  literature.  It  contains 
60  flreets,  and  1  2  pariflies.  It  has  a  caflle  with  four 
'towers,  which  were  built  by  the  Englifh.  The  town, 
houfe  is  a  large  building  with  four  great  towers.  The 
royal  fquare  is  the  handfomefl  in  all  Normandy,  and 
has  fine  houfes  on  three  Tides  of  it  •,  and  in  the  middle 
is  the  flatue  of  Louis  XIV.  in  a  Roman  habit,  Hand¬ 
ing  on  a  marble  pedeflal,  and  furreunded  with  an  iron 
baUuflrade.  It  is  feated  in  a  pleafant  country  on  the 
tivjer  Orne,  about  eight  miles  from  the  fea.  William 
the  Conqueror  was  buried  here,  in  the  abbey  of  St 
Stephen,  which  he  founded,  W.  Long.  0.  27.  N* 

Lat.  49.  1 1.  r  -r,  *  . 

C7ERE,  in  Ancient  Geography,  a  town  oi  i.truria, 
the  royal  refidence  of  Mezentius.  Its  ancient  name  was 
Argyll*.  In  Strabo’s  time  not  the  lead  vfeftige  of  it 
remained,  except  the  baths  called  cccretana .  Trom  this 
town  the  Homan  cenfor’s  tables  were  called  cccntes  la- 
buier  In  thefe  were  entered  the  names  of  fucb  as  lor 
feme  mifdemeanor  forfeited  their  right  of  fuffrage,  or 
were  degraded  from  a  higher  to  a  lels  honourable  tnbe. 
Tor  the  people  of  Caere  hofpitably  receiving  thole  Ho¬ 
mans  who,  after  the  taking  of  Rome  by  the  Gauls,  fled 
with  their  gods  and  the  lacred  fire  of  Vefta,  were,  on 
the  Romans  recovering  themfclves  from  this  difafler, 
honoured  with  the  privilege  of  the  city,  but  without  a 
right  of  voting. 

CiERITES  TABULAE.  See  the  preceding  article, 
CAERFILLY,  a  town  of  Glaraorganlhiie  in  South 
Wales  feated  between  the  rivers  TaafF  and.Runmey, 
in  a  moorilh  ground  among  the  hills.  It  is  thought 
the  walls,  now  in  ruins,  were  built  by  the  homans  ; 

there  being  often  Roman  coins  dug  up  there.  W.  Long. 

a.  12.  N.  Lat.  51.  25.  .  . 

CAERLEON,  a  town  of  Monmouthfhire  in  Eng¬ 
land,  and  a  place  of  great  antiquity.  It  was  a  .Roman 
town  as  is  evident  from  the  many  Roman  antiquities 
found  here.  It  is  commodioufly  fituated  on  the  river 
Ulk  over  which  there  is  a  large  wooden  bridge,  lhe- 
houfes  arc  generally  built  of  Hone,  and  there  are  the 
ruins  of  a  caftle  ftill  to  be  feen.  W.  Long.  3.  o.  N, 

Lat.  5^*  4^*  r  wt  1 

CAERMARTKEN-sHire,  a  county  oi  Wales, 

bounded  on  the  north  by  the  Severn  fea  or  St  George’s 
channel,  Cardiganfhire  on  the  fouth,  the  (hires  ot 
Brecknock  and  Glamorgan  on  the  call,  and  Pembroke¬ 
shire  on  the  weft.  Its  greateft  length  is  between  3.0 
and  40  miles,  and  its  breadth  upwards  of  20.  lhe  air 
is  wholefome,  and  the  foil  lefs  rocky  and  mountainous 
■than  moft  other  parts  of  Wales,  and  confequently  is 
proportionally  more  fertile  both  in  corn  and  pafturc 
It  has  alfo  plenty  of  wood,  and  is  well  fupplied  with 

coal  and  limeftone.  The  moft  confiderable  rivers  are 

the  Towy  the  Cothy,afid  the  Tave;  of  which,  the  farit 
abounds  with  excellent  falmon.  The  principal  towns 
•are  Caermarthen  the  capital,  .Kid wely,  Lammdovery, 
&C  This  county  abounds  with  ancient  iorts,  camps, 
ywd  tumuli  oy  barrows.  Near  to  Caermarthen,  to- 
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wards  the  eaH,  may  be  feen  the  ruins  of  Rafltlk  Kar- 
rey,  which  was  fituated  on  a  fleep  and  inacceflible  iC  ^ 


rock ;  and  alfo  feveral  vafl  caverns,  fuppofed  to  have  Caernarvon# 
been  copper  mines  of  the  Romans.  Near  this  fpot  is 
a  fountain  which  ebbs  and  flows  twice  in  24  hours  like 

the  Tea,  .  - 

Caermarthen,  a  town  or  Wales,  and  capital  of 
the  county  of  that  name.  It  is  fituated  on  the  river 
Towey,  over  which  it  has  a  fine  Hone  bridge.  It  is  of 
great  antiquity,  being  the  Maridunuin  of  Ptolemy.  It 
is  a  populous,  thriving,  and  polite  place,  mafty  of  the 
neighbouring  gentry  refiding  there  in  the  winter*  It 
is  a  corporation  and  county  of  itfclf,  with  power  to 
make  by-laws.  Here  were  held  the  courts  of  chancery 
and  exchequer  for  South  Wales,  till  the  whole  was  unit¬ 
ed  to  England  in  the  reign  of  Henry  VIII.  Here 
was  born  the  famous  conjurer  Merlin  j  and  near  the 
town  is  a  wood  called  Merlin's  g?  ove,  where  he  is  faid 
to  have  often  retired  for  contemplation..  Many  of  his 
pretended  prophecies  are  Hill  prefer ved  in  the  country** 

The  town  gives  the  title  of  marquis  to  his  grace  the 
duke  of  Leeds.  It  fends  one  member  to  parliament, 
and  the  county  another. 

CAERNARVON-stiiRE,  a  county  of  Wales,  bounds 
ed  on  the  north  and  w-eH  by  the  fea,  on  the  fouth  by 
Mcrionetnfliire,  and  on  the  eaH  is  divided  from  Den- 
high  ill  ire  by  the  river  Conway.  It  is  about  40  miles 
in  length,  and  20  in  breadth  *,  and  fends  one  member  to 
parliament  for  the  {hire,  and  another  for  the  borough: 
of  Caernarvon.  The  air  is  very  piercing  *,  owing  partly 
to  the  fnow,  that  lies  feven  or  eight  months  of  the  yea]? 
upon  fome  of  the  mountains,  which  are  to  high  that 
they  are  called  the  Britijh  Alps ;  and  partly  to  the 
great  number  of  lakes,  which  are  find  not  to  be  fewer 
than  co  or  60*  The  foil  in  the  valleys  on  the  fide  next 
Ireland  is  pretty  fertile,  efpeeially  in  barky  5  great 
numbers  of  black  cattle,  {beep,  and  goats,  are  fed  oft 
the  mountains  :  and  the  fea,  lakes,  and  rivers,  aoound 
with  variety  of  fifli.  The  higheH  mountains  m  the 
county  are  thofe  called  Snowdon  hills ,  and  ?eji~mcen - 
tnawr,  which  laH  hangs  over  the  fea.  There, is  a  road 
cut  out  of  the  rock  on  the  fide  next  the  lea,  guaidea 
by  a  wall  running  along  the  edge  of  it  on  that  fide  j 
but  the  traveller  is  fometimes  in  danger  of  being  crulhed 
by  the  fall  of  pieces  of  the  rock  from  the  precipices 
above.  The  rivet  Conway,  though  its  courfe  from,  the 
lake  out  of  which  it  i  flues  to  its  mouth  is  only  12  miles, 
yet  is  fo  deep,  in  confcquenee  of  the  many  brooks  it  re¬ 
ceives,  that  it  is  navigable  by  fhips  of  good  burden  for 
eight  miles.  Pearls  are  found  in  large  black  muicleS 
taken  in  this  river.  The  principal  towns  are  Bangor, 
Caernarvon  the  capital,  and  Conway.  In  this  county 
is  an  ancient  foad  faid  to  have  been  made  by  Helena 
the  mother  of  Conflantine  the  Great  *,  and  Matthew  ot 
WcHminfler  after ts,  that  the  body  of  Cenflantius  the 
father  of  the  fame  Conflantine  was.  found  at  Caernar- 
von  in  the  year  1283,  and  interred  in  the  pariih  church 

there  by  order  of  Echvard  I.  , 

Caernarvon,  a  town  of  Wales,  and  capital  01  the 
county  of  that  name.  It  was.built  by  Edward  I.  near 
the  fite  of  the  ancient  Segcntitmi,  after  his  conqueitoi 
the  country  in  1282,  the  fituation  being  well  adapted 
to  overawe  his  new  fubje£ls.  It  had  natural  lequilites 
for  Hrength  \  being  bounded  on  one  fide  by  the  arm 
of  the  fea  called-  the  JWj  by  the  efluary  of  the 
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Ca.erri?inron  Sciont  on  another,  exactly  where  it  receives'  the  tide 
11  .  .  from  the  former  ;  on  a  third  fide,  and  a  part  of  the 

.  falpm.g.  fourth,  by  a  cheek  of  the  Menai ;  and  the  remainder 
has  the  appearance  of  having  the  infulation  completed 
by  art.  Edward  undertook  this  great  work  immedi¬ 
ately  after  his  cenqueft  of  the  country  in  1282,  and 
completed  the  fortifications  and  caflle  before  1284; 
for  his  queen,  on  April  25th  in  that  year,  brought 
forth  within  its  v  ails  Edward,  firft  prinee  of  Wales  of 
the  Englifh  line.  It  was  built  within  the  fpace  of  one 
year,  by  the  labour  of  the  peafant-%  and  at  the  coll  of 
the  chieftans  of  the  country,  on  whom  the  conqueror 
impofed  the  hateful  tafk.  The  external  (late  of  the 
walls  and  caflle,  Mr  Pennant  informs  us,  are  at  prefent 
exa&lv  as  they  were  in  the  time  of  Edward.  The 
Y'alls  are  defended  by  numbers  of  round  towers,  and 
have  two  principal  gates  :  the  eait,  facing  the  moun¬ 
tains  5  the  weft,  upon  the  Menai.  The  entrance  in¬ 
to  the  caflle  is  very  auguft,  beneath  a  great  tower,  on 
the  front  of  which  appears  the  ftatue  of  the  founder, 
with  a  dagger  in  his  hand,  as  if  menacing  his  new- 
acquired  unwilling  fubjedls.  The  gate  had  four  port- 
cullifes,  and  every  requifite  of  ftrength.  The  towers 
are  very  beautiful.  The  eagle  tower  is  remarkably 
fine,  and  has  the  addition  of  three  {lender  angular  tur¬ 
rets  itTuing  from  the  top.  Edward  II.  was  born  in  a 
■little  dark  room  in  this  tower,  not  twelve  feet  long 
nor  eight  in  breadth  :  fo  little  did,  in  thofe  days,  a 
royal  confort  confult  either  pomp  or  convenieney. 
The  gate  through  which  the  afteflionate  Eleanor  en¬ 
tered,  to  give  the  Welfli  a  prince  of  their  own,  who 
could  not  {peak  a  word  of  Englifh,  is  at  the  fartheft 
end,  -at  a  vaft  height  above  the  outfide  ground  •,  fo 
could  only  be  approached  by  a  drawbridge.  The 
quay  is  a  rnoft  beautiful  walk  along  the  fide  of  the 
Menai,  and  commands  a  moft  agreeable  view. 

Caernarvon  is  deflitute  of  manufactures,  but  has  a 
brifk  trade  with  London,  Briftol,  Liverpool,  and  Ire¬ 
land,  for  the  feveral  neeeffaries  of  life.  It  is  tlic  re- 
fklence  of  numbers  of  genteel  families,  and  contains 
feveral  very  good  houfes.  Edward  I.  bellowed  on  this 
town  its  firft  royal  charter,  and  made  it  a  free  bo¬ 
rough.  Among  other  privileges,  none  of  the  burgeffes 
could  be  convicted  of  any  crime  committed  between 
the  rivers  Conway  and  Dyfe,  unlefs  by  a  jury  of  their 
own  townfiuen.  It  is  governed  by  a  mayor,  who,  by 
patent,  is  created  governor  of  the  caflle.  It  has  one 
alderman,  two  bailiffs,  a  town  clerk,  and  two  ferjeants 
at  mace.  The  reprefentative  of  the  place  is  elected  by 
its  burgeffes,  and  thofe  of  Conway,  Pwllheli,  Nefyn, 
and  Crickaeth.  The  right  of  voting  is  in  every  one, 
refident  or  non-refident,  admitted  to  their  freedom. 
The  town  gives  title  of  earl  and  marquis  to  the  duke 
ef  Chandos,  and  has  a  good  tide  harbour. 

CAERWIS,  a  market  town  .of  Flintfbire,  in  North 
Wales,  fituated  in  W.  Long.  3.  25.  N.  Lat.  53.  20. 

C/ESALPINIA  Brasiletto,  or  Brafilweud.  See 
Botany  Index.  Of  this  there  are  three  fpeeies,  the 
moll  remarkable  of  which  is  the  brafilienfis,  commonly 
called  Brajt/etto.  It  grows  naturally  ill  the  war-melt 
parts  of  America,  from  whence  the  wood  is  imported 
for  the  dyers,  who  ufe  it  much.  The  demand  has 
been  fo  great,  that  none  of  the  large  trees  are  left  in  any 
of  the  Britifh  plantations  ;  fo  that  Mr  Catefby  owns 
himfelf  ignorant  of  the  dimenfions  to  which  they  grow. 
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The  larged  remaining  are  not  above  two  Inches  In  Cjefalpinia 
thicknefs,  and  eight  or  nine  feet  in  height.  The  | 
branches  are  (lender  and  fulloffmall  prickles’,  the  leaves  . 
are  pinnated  ;  the  lobes  growing  oppofite  to  one  ano¬ 
ther,  broad  at  their  ends,  with  one  notch.  The  flowers 
are  white,  papilionaceous,  with  many  ftamina  and  yel¬ 
low  apices,  growing  in  a  pyramidal  fpike,  at  the  end  of 
a  long  (lender  ftalk :  the  pods  enelofe  feveral  fmall 
round  feeds.  The  colour  produced  from  this  wood  is 
greatly  improved  by  folution  of  tin  in  aqua  regia  *  See  Co* 
The  fecond  fort  is  a  native  of  the  fame  countries  w ith 
the  firft,  but  is  of  a  larger  fize.  It  fends-  out  many 
weak  irregular  branches,  armed  with  fhort,  ftrong,  up¬ 
right  thorns.  The  leaves  branch  out  in  the  fame  man¬ 
ner  as  the  firft  j  but  the  lobes,  or  fmall  leaves,  are 
oval  and  entire.  The  (lowers  are  produced  in  long 
fpikes  like  thofe  of  the  former,  but  are  variegated  with 
red.  Thefe  plants  may  be  propagated  from  feeds, 
which  fliould  be  fown  in  fmall  pots  filled  w  ith  light  rich 
earth  early  in  the  fpring,  and  plunged  in  a  bed  of  tan¬ 
ner’s  bark.  Being  tender,  they  require  to  be  always- 
kept  in  the  (love,  and  to  be  treated  in  the  fame  man¬ 
ner  as  other  exotics  of  that  kind. 

C/ES  ALFINUS,  of  Arezzo,  profefTor  at  Pifa,  and 
afterwards  phyfician  to  Pope  Clement  VIII.  one  of  the 
capital  waiters  in  botany.  See  Botany  Index. 

CiESAR,  Julius,  the  illuftrious  Roman  general 
and  hiftorian,  was  of  the  family  of  the  Julii,  who  pre¬ 
tended  they  vrere  defeended  from.  Venus  by  iEneas. 

The  defeendants  of  Afcanius,  fon  of  iEneas  and  Creiifa, 
and  furnamed  Julius ,  lived  in  Alba  till  that  city  was 
ruined  by  Tullus  Hoftilius  king  of, Rome,  who  carried 
them  to  Rome,  where  they  (lourifiied.  We  do  not  find 
that  they  produced  more  than  two  branches.  The  firft 
bore  the  name  of  Tullus ,  the  other  that  ,of  Ccefar.  The 
moft  ancient  of  the  Ctefars  w'ere  thofe  who  w  ere  in  pu¬ 
blic  employments  in  the  nthyear  of  the  firft  Punic- 
war.  After  that  time  we  find  there  was  always  fomur- 
of  that  family  wrho  enjoyed  public  offices  in  the  com¬ 
monwealth,  till  the  time  of  Caius  Julius  Cae far,  the  fab - 
jefl  of  this  article.  He  was  born  at  Rome  the  1  2tli  of 
the  month  Quin  til  is,  year  of  the  city  653,  and  loft  his 
father  An.  669.  By  his  valour  and  eloquence  he  fooiv 
acquired  the  higheft  reputation  in  the  field  and  in  the 
fenate.  Beloved  and  refpefted  by  his  ■  fellow-eitizer.s, 
he  enjoyed  fueceflively  every  magifierial  and  military 
honour  the  public  could  beftow  confident  with  its 
own  free  eonftitution.  But  at  length  having  fubdued 
Pompey  the  great  rival  of  his  growing  power,  his 
boundlefs  ambition  effaced  the  glory  of  his  former  ac¬ 
tions  :  for,  purfuing  his  favourite  maxim,  “  that  he 
had  rather  be  the  firft  man  in  a  village  than  the  fecond 
in  Rome,”  he  procured  himfelf  to  be  chofen  perpetual 
dictator  *,  and,  not  content  with  this  unconftitutional 
power,  his  fadlion  had  refolved  to  raife  him  to  the  im¬ 
perial  dignity  when  the  friends  of  the  civil  liberties 
of  the  republic  rafhly  affaffinated  him  in  the  fenate- 
•  houfe,  where  they  fhould  only  have  feezed  him  and 
brought  him  to  a  legal  trial  for  ufurpation.  By  this 
impolitic  meafure  they  defeated  their  own  purpofe,  in¬ 
volving  the  city  in  confternation  and  terror,  which  pro¬ 
duced  general  anarchy,  and  paved  the  way  to  therevo-  - 
lution  they  wanted  to  prevent the  monarchical  govern¬ 
ment  being  abfolutely  founded  on  the  murder  of  Julius 
Caefar.  He  fell  in  the  56th  year  of  his  age,  43  years 
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before  the  Chriftian  era.  - 

a  hiftory  of  his  principal  voyages,  battles,  and  vifto- 
ries.  The  London  edition  in  1 7 1 2,  *n  *s  Pre~ 

ferred. 

The  detail  of  Caefar’s  tranfaftions  (fo  far  as  is  con¬ 
fident  with  the  limits  of  this  work)  being  given  under 
the  article  Rome,  we  {hall  here  only  add  a  portrait  of 
him  as  drawn  by  a  philofopher  *. 

^  “  If,  after  the  lapfe  of  18  centuries,  the  truth  may 

phiquesoi  be  publiftied  without  offence,  a  philofopher  might,  in 
M.  Ophel-  the  following  terms,  cenfure  Caefar  without  calum¬ 
niating  him,  and  applaud  him  without  exciting  his 
blulhes. 

“  Caefar  had  one  predominant  paflion  :  it  was  the 
love  of  glory  ^  and  he  palled  40  years  of  his.  life  in 
feeking  opportunities  to  fofter  and  encourage  it.  .  His 
foul,  entirely  abforbed  in  ambition,  did  not  open  itfclf 
to  other  impulfes.  He  cultivated  letters j  but  he  did 
not  love  them  with  enthufiaftn,  becaufe  he  had  not  lei- 
fure  to  become  the  firft  orator  of  Rome.  He  corrupted 
the  one  half  of  the  Roman  ladies,  but  his  heart  had  no 
concern  in  the  fiery  ardours  of  his  fenfes.  In  the  aims 
of  Cleopatra,  he  thought  of  Pompey  •,  and  this  Angu¬ 
lar  man,  who  difdained  to  have  a  partner  in  the  empire 
of  the  world,  would  have  blufhed  to  have  been  for  one 
inflan t  the  flave  of  a  woman. 

“  We  mud  not  imagine,  that  Caefar  was  born  a  war¬ 
rior,  as  Sophocles  and  Milton  were  born  poets.  Tor, 
if  nature  had  made  him  a  citizen  of  Sybaris,  he  would 
have  been  the  molt  voluptuous  of  men.  If  in  our  days 
he  had  been  born  in  Pennfylvania,  he  would  have  been 
the  mod  inoffenfive  of  Quakers,  and  would  not  have  dis¬ 
turbed  the  tranquillity  of  the  new  world. 

“  Xhe  moderation  with  which  he  conduced  himfelf 
after  his  victories,  has  been  highly  extolled j  but  in  this 
he  {bowed  his  penetration,  not  the  goodnefs  of  his 
heart.  Is  it  not  obvious,  that  the  difplay  of  certain 
virtues  is  neceffary  to  put  in  motion  the  political  ma¬ 
chine  ?  It  was  requifite  that  he  fliould  have  the  appear¬ 
ance  of  clemency,  if  he  inclined  that  Rome  diould  for¬ 
give  him  his  viftories.  But  what  greatnefs  of  mind  is 
there  in  a  generofity  which  follows  on  the  ufurpation 
of  the  fupreme  power  ? 

Nature,  while  it  marked  Caefar  with  a  fublime  cha- 
r after,  gave  him  alfo  that  fpirit  of  perfeverance  which 
renders  it  ufcful.  He  had  no  fooner  begun  to  refleft, 
than  he  admired  Sylla ;  hated  him,  and  yet  widied  to 
imitate  him.  At  the  age  of  15,  he  formed  the  pro- 
jeft  of  being  diftator.  It  was  thus  that  the  prefident 
Montefquieu  conceived,  in  his  early  youth,  the  idea  of 
the  Spirit  of  Laws. 

«  Phyfical  qualities,  as  well  as  moral  caules,  contri¬ 
buted  to  give  llrengtli  to  his  charafter.  Nature,  which 
had  made  him  for  command,  had  given  him  an  air  of 
dignity.  He  had  acquired  that  foft  and  infinuating 
eloquence,  which  is  perfeftly  fuited  to  feduce  vulgar 
minds,  and  has  a  powerful  influence  on  die  inoft  culti¬ 
vated.  His  love  of  pleafure  was  a  merit  with  the  fair 
fex  •,  and  women,  who  even  in  a  republic  can  draw  to 
them  the  fuffrages  and  attention  of  men,  have  the 
higheft  importance  in  degenerate  times.  The  ladies 
of  his  age  were  charmed  with  the  profpedl  of  having 
a  didator  whom  they  might  fubdue  by  their  attrac- 

tl°‘‘S'ln  vain  did  the  genius  of  Cato  watch  for  fome 
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His  commentaries  contain  time  to  fufUin  tbe  liberty  of  his  country. 


It  was  un-  Cjc  far.- 

equal  to  contend  with  that  of  Caefar.  Of  what  avail  s*’“ 
were  the  eloquence,  the  philofophy,  and  the  virtue  of 
this  republican,  when  oppofed  by  a  man  who  had  the 
addrefs  to  debauch  the  wife  of  every  citizen  whofe  in- 
tereft  he  meant  to  engage  j  who,  pofiefling  an  enthu¬ 
fiafm  for  glory,  wept,  becaufe,  at  the  age  of  30,  ha 
had  not  conquered  the  w  orld  like  Alexander  \  and  who* 
with  the  haughty  temper  of  a  defpot,  was  more  defi- 
rous  to  be  the  firft  man  in  a  village  than  the  fecond  in 

Rome.  . 

“  Caefar  had  the  good  fortune  to  exift  in  times  of 
trouble  and  civil  commotions,  when  the  minds  of  men 
are  put  into  a  ferment  j  when  .opportunities  of  great 
aftions  are  frequent ;  when  talents  are  every  thing,  and 
thofe  who  can  only  boaft  of  their  virtues  are  nothing. 

If  he  had  lived  an  hundred  years  fooner,  he  w ould  have- 
been  no  more  than  an  obfeure  villain  *,  and,  inftead  of 
giving  laws  to  the  world,  would  not  have  been  able  to 
produce  any  confufion  in  it. 

“  I  will  here  be  bold  enough  to  advance  an  idea, 
which  may  appear  paradoxical  to  thofe  who  weakly 
judge  of  men  from  what  they  achieve,  and  not  from 
the  principle  which  leads  them  to  aft.  Nature  formed 
in  the  fame  mould  Caefar,  Mahomet,  Cromwell,  and 
Kouli  Khan.  They  all  of  them  united  to  genius  that 
profound  policy  which  renders  it  fo  powerful.  They 
all  of  them  had  an  evident  fuperiority  over  thofe  with 
w  hom  they  were  furrounded  j  they  were  confcious  of 
this  fuperioritv,  and  they  made  others  confcious  of  it. 

They  were  all  of  them  born  fubjefts,  and.became  for¬ 
tunate  ufurpers.  Had  Caefar  been  placed  in  Perfia,  he 
w  ould  have  made  the  conqueft  of  India  j  in  Arabia,  he 
would  have  been  the  founder  of  a  new  religion }  in  Lon¬ 
don,  he  would  have  {tabbed  his  fovereign,  or  have  pro¬ 
cured  his  afiaffination  under  the  fanftion  of  the  laws. 

He  reigned  with  glory  over  men  whom  he  had  reduced 
to  be  {laves  *,  and,  under  one  afpeft,  he  is  to  be  confi- 
dered  as  a  hero  •,  under  another,  as  a  monfter.  But  it 
would  be  unfortunate,  indeed,  for  fociety,  if  the  pof- 
feflion  of  fuperior  talents  gave  individuals  a  right  to 
trouble  its  repofe.  Ufurpers  accordingly  have  flatter¬ 
ers,  but  no  friends  j  ftrangers  refpeft  them  \  their  fub¬ 
jefts  complain  and  fubmit  it  is  in  their  own  families 
that  humanity  finds  her  avengers.  Csefar  was  aiTaffi- 
nated  by  his  fon,  Mahomet  was  poifoned  by  his  wife, 

Kouli  Khan  was  maflacred  by  his  nephew,  and  Crom¬ 
well  only  died  in  his  bed  becaufe  his  Ion  Richard  was 

a  philofopher.  .  , 

“  Csefar,  the  tyrant  of  his  country  *,  Caelar,.  who 
deftroyed  the  agents  of  his  crimes,  if  they  failed  in  ad¬ 
drefs  }  Csefar,  in  fine,  the  hufband  of  every  wife,  and 
the  wife  of  every  hufband,  has  been  accounted  a  great 
man  by  the  mob  of  writers.  But  it  is  only  the  philo¬ 
fopher  who  knows  how  to  mark  the  barrier  between 
celebrity  and  greatnefs.  The  talents  of  this  Angular 
man,  and  the  good  fortune  which  conftantly  attended 
him  till  the  moment  of  his  afiaflination,  have  concealed 
the  enormity  of  his  aftions.”  . 

CiESAR,  in  Roman  antiquity,  a  title  borne  by  all 
the  emperors,  from  Julius  Caefar  to  the  deftruftion  of 
the  empire.  It  was  alfo  ufed  as  a  title  of  diftinftion 
for  the  intended  or  prefumptive  heir  of  the  empire,  as 
king  of  the  Romans  is  now  ufed  for  that  of  the  German 
empire.  This 
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Caffar  This  title  took  its  rife  from  the  furname  of  the  firfl: 
ft  emperor,  C.  Julius  Ceefar,  which,  by  a  decree  of  the 
^num  *  fena*e>  all  the  fucceeding  emperors  were  to  bear.  Un- 
%T.f  *  «  der  his  fueceffor,  the  appellation  of  Augufus  being 
appropriated  to  the  emperors,  in  compliment  to  that 
prince,  the  title  Ceefar  was  given  to  the  fecond  per- 
fon  in  the  empire,  though  hill  it  continued  to  be  given 
to  the  firfl;  \  and  hence  the  difference  betwixt  Ceefar 
ufed  Amply,  and  Caefar  with  the  addition  of  Impcrator 
Auguftus. 

The  dignity  of  Caefar  remained  to  the  fecond  of 
the  empire,  till  Alexius  Comnenus  having  elcCted 
Nicephorus  Meliffenus  Caefar  by  contra £1  \  and  it  be¬ 
ing  neceffary  to  confer  fome  higher  dignity  on  his 
own  brother  Ifaacius,  he  created  him  Sebaftocrator 
with  the  precedency  over  Meliffenus  ;  ordering,  that 
in  all  acclamations,  &c.  Ifaacius  Sebaftocrator  ftiould 
be  named  the  fecond,  and  Meliffenus  Caefar  the 
third. 

CiESAR,  Sir  Julius ,  a  learned  civilian,  was  defend¬ 
ed  by  the  female  line  from  the  duke  de  Cefarini  in 
Italy  \  and  was  born  near  Tottenham  in  Middlefex,  in 
the  year  1557.  He  was  educated  at  Oxford,  and 
afterwards  ftudied  in  the  univerfity  of  Paris,  where,  in 
the  year  1581,  he  was  created  doCtor  of  the  civil 
law,  and  two  years  after  was  admitted  to  the  fame 
degree  at  Oxford,  and  alfo  became  doCtor  of  the  ca¬ 
non  law.  He  was  advanced  to  many  honourable  em¬ 
ployments,  and  for  the  laft  20  years  of  his  life  was 
mafter  of  the  rolls.  He  was  remarkable  for  his  exten¬ 
sive  bounty  and  charity  to  all  perfons  of  worth,  fo  that 
he  feemed  to  be  the  almoner-general  of  the  nation. 
He  died  in  1639,  in  the  79th  year  of  his  age.  It  is 
very  remarkable  that  the  manuferipts  of  this  lawyer 
were  offered  (by  the  executors  of  fome  of  his  defen¬ 
dants^  to  a  cheefemonger  for  wafte  paper  *,  but  being 
timely  infpe&ed  by  Mr  Samuel  Paterfon,  this  gentle¬ 
man  dife overed  their  worth,  and  had  the  fatisfa&ion  to 
find  his  judgement  confirmed  by  the  profeffion,  to  whom 
they  were  fold  in  lots  for  upwards  of  500I.  in  the  year 

1757- 

CiESAR  Augufa ,  or  Ccefarea  Augufa ,  in  Ancient 
Geography ,  a  Roman  colony  fituated  on-the  river  Iberus 
in  the  Hither  Spain,  before  called  Salduha ,  in  the  ter¬ 
ritories  of  the  Edetani.  Now  commonly  thought  to  be 
Saragofa. 

CAESAREA,  the  name  of  feveral  ancient  cities, 
particularly  one  on  the  coaft  of  Phoenicia.  It  was  very 
'conveniently  fituated  for  trade  \  but  had  a  very  danger¬ 
ous  harbour,  fo  that  no  fhips  could  be  fafe  in  it  when 
the  wdnd  was  at  fouth-weft.  Herod  the  Great,  king 
of  Judea,  remedied  this  inconveniency  at  an  immenfe 
expenfe  and  labour,  making  it  one  of  the  moft  con¬ 
venient  havens  on  that  coaft.  He  alfo  beautified  it 
with  many  buildings,  and  bellowed  12  years  on  the 
fini filing  and  adorning  it. 

CAESAREAN  operation.  See  Midwifery. 

CAESARIANS,  Cxfarienfes,  in  Roman  antiquity, 
were  officers  or  minifters  of  the  Roman  emperors  :  They 
kept  the  account  of  the  revenues  of  the  emperors  \  and 
took  poffeffion,  in  their  name,  of  fuch  things  as  devol¬ 
ved  or  were  confiffi ated  to  them. 

CAESARODUNUM,  in  Ancient  Geography,  a  town 
of  the  Turones  in  Celtic  Gaul  \  now  Tours ,  the  capi¬ 
tal  of  Touraine.  See  Tours. 
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CAESAROMAGUS,  in  Ancient  Geography ,  a  town  Cxfaroraa- 
of  the  Trinobantes  in  Britain  j  by  fome  fuppofed  to 
be  Chelmsford ,  ^p^jiers  Brentford ,  and  by  others  Ca\fdt 
Purfeet.  '  " 

CAE  SEN  A,  in  Ancient  Geography ,  a  town  of  Gallia  • 
Cifpadana,  fituated  on  the  rivers  Ifapis  and  Rubicon  y 
now  Cecena,  which  fee. 

CAESIA  sylva,  in  Ancient  Geography ,  a  wood  in 
Germany,  part  of  the  great  Sylva  Hercynia,  fituated 
partly  in  the  duchy  of  Clevcs,  and  partly  in  Wtftphalia, 
between  Wefel  and  Kesfield. 

CAESONES,  a  denomination  given  to  thofe  cut  out 
of  their  mothers  wombs.  Pliny  ranks  this  as  an  au- 
fpicious  kind  of  birth  \  the  elder  Scipio  Africanus,  and 
the  firfl:  of  the  family  of  Caefars,  were  brought  into  the 
world  in  this  way. 

CAESTUS,  in  antiquity,  a  large  gauntlet  made  of 
raw  hide,  which  the  w'reftlers  made  ufe  of  when  they 
fought  at  the  public  games. — This  was  a  kind  of  lea¬ 
thern  ft  rap,  (Lengthened  with  lead  or  plates  of  iron, 
which  encompaffed  the  hand,  the  wrift,  and  a  part  of 
the  arm,  as  well  to  defend  thefe  parts  as  to  enforce 
their  blows. 

CiESTUS,  or  Cccflum ,  was  alfo  a  kind  of  girdle,  made 
of  wool,  which  the  huftiand  untied  for  his  fpoufe  the 
firit  day  of  marriage,  before  they  went  to  bed. 

This  relates  to  Venus’s  girdle,  which  Juno  borrowed 
of  her  to  entice  Jupiter  to  love  her.  See  Cestus. 

CAESURA,  in  the  ancient  poetry,  is  vdien,  in  the 
fcanmng  of  a  verfe,  a  word  is  divided  fo,  as  one  part  * 
feems  cut  off,  and  goes  to  a  different  foot  from  the 
reft  :  as, 

Menti\ri  no\li7  nun\quam  men\dacia\profunt . 

where  the  fyllables  ri,  //,  quamy  and  men ,  are  caffuras. 

Caesura,  in  the  modern  poetry,  denotes  a  reft  or 
paufe  towards  the  middle  of  an  Alexandrian  verfe,  by 
which  the  voice  and  pronunciation  are  aided,  and  the 
verfe,  as  it  were,  divided  into  two  hemiftichs.  See 
Pause. 

CAETERIS  paribus,  a  Latin  term  in  frequent  ufe 
among  mathematical  and  phyfical  writers.  The  words 
literally  fignify,  the  ref  ( or  other  things)  being  alike  or 
equal.  Thus  we  fay  the  heavier  the  bullet,  cceteris 
paribus ,  the  greater  the  range  \  i.  e.  by  how  much  the 
bullet  is  heavier,  if  the  length  and  diameter  of  the  piece 
and  ftrength  of  the  powder  be  the  fame,  by  fo  much 
will  the  utmoft  range  or  diftanec  of  a  piece  of  ordnance 
be  the  greater.  Thus  alfo,  in  a  phyfical  way,  we  fay, 
the  velocity  and  quantity  circulating  in  a  given  time 
through  any  feCtion  of  an  artery,  will,  cateris  paribus^ 
be  according  to  its  diameter,  and  nearnefs  to  or  di- 
ftance  from  the  heart. 

CAETOBRIX,  in  Ancient  Geography ,  a  town  of  Lu- 
fitania,  near  the  mouth  of  the  Tagus,  on  the  eaft  fide  j 
now  extinCt.  It  had  its  name  from  its  fifiiery  \  and 
there  are  ftill  extant  fifh  ponds  on  the  ftiorc,  done  with 
plafter  of  Paris,  which  illuftrate  the  name  of  the  ruined 

city.  #  _ 

CAFFA,  in  commerce,  painted  cotton  cloths  ma¬ 
nufactured  in  the  Eaft  Indies,  and  fold  at  Bengal.  . 

CAFFA,  or  Kaffa,  a  city  and  port  town  of  Crim 
Tartary,  fituated  on  the  fouth-eaft  part  of  that  penin- 
fula.  E.  Long.  37.  o.  N.  Lat.  44.  55. 

It  is  the  moft  confiderable  town  in  the  country,  and 
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Caffa  gives  name  to  the  ftraits  of  Caffa,  which  run  fr6m 
or  Black  fea,  to  the  Palus  Mceotis,  or  fea 
>  *  / 1 

a  A,  a  company  of  merchants  or  travellers; 
who  join  together  in  order  to  go  with  more  fecurity 
through  the  dominions  of  the  Great  Mogul,  and 
through  other  countries  on  the  continent  of  the  Eaft: 
Indies. 

The  caffila  differs  from  a  caravan,  at  leaft  in  Per- 
ha  j  for  the  caffila  properly  belongs  to  fome  fovereign, 
or  to  fome  powerful  company  in  Europe  ;  whereas  a 
'caravan  is  a  company  of  particular  merchants,  each 
trading  upon  his  own  aecount.  The  Engliffi  and 
Dutch  have  each  of  them  their  caffila  at  Gambrow. 
There  are  alfo  fuch  caffilas,  which  crofs  fome  parts  of 
the  deferts  of  Africa,  particularly  that  called  the  fea  of 
fand ,  which  lies  between  the  kingdom  of  Morocco 
and  thofe  of  Tombut  and  Giago.  This  is  a  journey 
of  400  leagues  *,  and  takes  up  two  months  in  going, 
and  as  many  in  coming  baek  5  the  caffila  travelling 
only  by  night,  on  account  of  the  exceflive  heat  of  that 
country.  The  chief  merchandife  they  bring  back  con- 
fifts  in  gold  dull,  which  they  call  atibar ,  and  the  Eu¬ 
ropeans  tibir. 

Caffila,  on  the  coaft  of  Guzerai  or  Cambaya,  To¬ 
nifies  a  fiuall  fleet  of  merchant  fhips. 

CAFFRARIA,  the  country  of  the  taffres  or  Hot¬ 
tentots,  in  the  moil  foutherly  parts  of  Africa,  lying  in 
the  form  of  a  crefctmt  about  the  inland  country  of  Mo- 
nomotapa,  between  3  50  fouth  latitude  and  the  tropic 
of  Capricorn  :  and  bounded  on  thb  eaft,  fouth,  and 
well,  by  the  Indian  and  Atlantic  oceans.  See  Hot¬ 
tentots. 

Molt  of  the  fea  coafts  of  this  country  are  fubjebl  to 
the  Dutch,  who  have  built  a  fort  near  the  moil  fouthern 
promontory  called  the  Cape  of  Good  Hope . 

CAG,  or  Keg,  a  barrel  or  veffel  that  contains  fome 
four  or  five  gallons. 

CAGANUS,  or  CAcanus,  an  appellation  ancient¬ 
ly  given  by  the  Huns  to  their  kings.  The  word  ap¬ 
pears  alfo  to  have  been  formerly  applied  to  the  prin¬ 
ces  of  Mufcovy,  now  called  czar.  From  the  fame 
alfo,  probably,  the  Tartar  title  cham  or  can ,  had  its 
origin. 

CAGE,  an  cnclofure  made  of  wire,  wicker,  or  the 
like,  interwoven  lattice-wife,  for  the  confinement  of 
birds  or  wild  beafts.  The  word  is  French,  cage ,  formed 
from  the  Italian  gtrggia,  of  the  Latin  cavea  which  fig- 
nifics  the  fame  :  a  caveis  thcatralibus  in  quibus  include - 
bantur  fence. 

.Beafts  were  ufua'lly  brought  to  Rome  ffiut  up  in 
oaken  or  beechen  cages  artfully  formed,  and  covered  or 
fhaded  with  boughs,  that  the  creatures,  deceived  with 
the  appearance  of  a  wood,  might  fancy  themfelves  in 
their  foreft.  The  fiercer  forts  were  pent  in  Lou  cages, 
left  wooden  prifons  might  be  broke  through.  In  fome 
prifons  there  are  iron  cages  for  the  elofer  confinement 
of  criminals.  The  French  laws  diftinguifh  tVo  forts 
of  birds  cages  ;  viz.  high  or  finging  cages,  and  low  or 
dumb  cages*,  thofe  who  expofe  birds  to  fale  are  obliged 
to  put  the  hens  in  the  latter,  and  the  cocks  in  the  for¬ 
mer,  that  perfons  may  hot  be  impofed  'em  by  buying  a 
hen  for  a  cock. 

Cages  ( cavece ),  denote  alfo  places  in  the  aneient 
amphitheatres,  wherein  wild  beafts  were  kept,  ready  to 
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be  let  out  for  fport.  The  cavece  were  a  fort  of  iron  dage* 
cages  different  from  dens,  ■which  were  under  ground  ,  II  . 
and  dark  j  whereas  the  cavece  being  airy  and  light, ,  ^agliar1, 
the  beafts  ruffied  out  of  them  with  more  alacrity  and 
fiercenefs  than  if  thfey  had  been  pent  under  ground. 

Cage,  in  carpentry,  fignifies  an  outer  work  of  tim¬ 
ber,  inclofing  another  within  it.  In  this  fenfe  we  fay, 
the  cage  of  a  wind-mill.  The  cage  of  a  ftaircafe  de¬ 
notes  the  wooden  fides  or  ■walls  which  enclofe  it. 

CAGEAN,  or  Cagayan,  a  province  of  the  ifland 
of  Luzbn,  or  Manilla,  in  the  Eaft  Indies.  It  is  the 
iargeft  in  the  ifland,  beiftg  So  leagues  in  length  and 
40  in  breadth.  The  principal  city  is  called  hew  Se¬ 
govia,  and  1 5  leagues  eaftward  from,  this  city  lies  Cape 
Bajador.  Doubling  that  cape,  and  coafting  along  20 
leagues  from  north  to  fouth,  the  province  of  Cagcau 
ends,  and  that  of  Illoeos  begins.  The  peaceable  Ca- 
geans  who  pay  tribute  are  about  9000 ;  but  there  are 
a  great  many  not  fubdued.  The  whole  province  ia 
fruitful :  the  men  apply  themfelves  to  agriculture,  and 
are  of  a  martial  difpofition  ;  and  the  women  apply  to 
feveral  works  in  cotton.  The  mountains  afford  food 
for  a  vaft  number  of  bees  \  in  confequence  of  which 
Wax  is  fo  plenty,  that  all  the  poor  burn  it  inftead  of 
oil.  They  make  their  candles  after  the  following 
manner  :  they  leave  a  fmall  hole  at  each  end  of  a  hol¬ 
low  flick  for  the  wick  to  run  through,  and  then,  flop¬ 
ping  the  bottom,  fill  it  with  w^ax  at  the  top  5  when 
cold,  they  break  the  mould  and  take  out  the  candle. 

On  the  mountains  there  is  abundance  of  brafil,  ebony, 

&nd  other  valuable  woods.  In  the  woods  are  ftorc  of 
wild  beafts,  as  boars  }  but  not  fo  good  as  thofe  of  Eu¬ 
rope.  There  are  alfo  abundance  of  deer,  which  they 
kill  for  their  Ikins  and  horns  to  fell  to  the  Chinefc. 

CAGL1,  an  ancient  epifcopal  town  of  Italy,  in  the 
duchy  of  Urbino,  fituated  at  the  foot  of  the  Apennino 
mountains..  E.  Long.  14.  12.  N.  Lat.  43.  30. 

CAGLIARI,  Paolo,  called  Paulo  Veronefe ,  an 
excellent  painter,  was  born  at  Verona  in  the  year 
1532.  Gabriel  Cagliari  his  father  was  a  fculptor,  and 
Antonio  Radik  his  uncle  was  his  mafter  in  painting. 

He  was  not  only  efteemed  the  befl  of  all  the  Lombard 
painters,  but  for  liis  extenfive  talents  in  the  art  was 
peculiarly  ftyled  11  pit'tor  felice,  “  the  happy  painter 
a*nd  there  is  fcarcely  a  church  in  Venice  where  fome 
of  his  performances  are  not  to  be  feen.  De  Pile  fays, 
that  “  his  pi&ure  of  the  marriage  at  Cana,  in  the 
church  of  St  George,  is  to  be  diftinguifhed  from  his 
other  works,  as  being  not  only  the  triumph  of  Paul 
Veronefe,  but  almoft  the  triumph  of  painting  itfelf.” 

When  the  fenate  fent  Grimani,  procurator  of  St 
Mark,  to  be  their  ambaffador  at  Rome,  Paul  attended 
him,  but  did  not  ftay  long,  having  left  fome  pieces  at 
Venice  unfiniffied.  Philip  II.  king  of  Spain,  fent  for 
him  to  paint  the  Efeurial,  and  made  him  great  offers j 
but  Paul  excufed  himfelf  from  leaving  his  own  coun¬ 
try,  where  his  reputation  -was  fo  well  eftablifhed,  that 
moft  of  the  princes  of  Europe  ordered  their  feveral  am- 
baffadors  to  procure  fomething  of  hi$  hand  at  any  rate. 

He  was  indeed  highly  efteemed  by  all  the  principal 
men  in  his  time  j  and  fo  much  admired  by  the  great 
mafters,  as  wTell  his  contemporaries,  as  thole  who  fuc- 
ceeded  him,  that  Titian  himfelf  ufed  to  fay,  he  was 
the  ornament  of  his  profeffion.  And  Guido  Reni  be- 
inor  afked  which  of  the  mafters  his  predeceffors  he 
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Would  choofe  to  be,  were  it  In  his  power,  ftfter  Ra¬ 
phael  and  Corregio,  named  Paul  Veronefc  ;  whom  he 
always  called  his  Paolino.  Pie  died  of  a  fever  at  Ve¬ 
nice  in  1588,  and  had  a  tomb  and  a  ftatue  of  brafs 
erefted  to  hitf  memory  in  the  church  of  St  Sebaftian. 
Pie  left  great  wealth  to  his  two  fons  Gabriel  and 
Charles,  who  lived  happily  together,  and  joined  in.fi- 
nifhing  feveral  of  their  father’s  imperfect  pieces  with 
good  fueeefs. 

Cagliari,  ai^  ancient,  large,  and  rich  town,  capital 
of  the  ifland  of  Sardinia  in  the  Mediterranean.  It  i? 
fcated  on  the  declivity  of  a  hill 3  is  an  univerfity,  an 
arcjibithopric,  and  the  refidence  of  the  viceroy.  It  has 
an  excellent  harbour,  and  a  good  trade  y  but  is  a  place 
of  no  great  drength.  It  was  taken;  with  the  whole 
ifland,  by  the  Englidi  in  1708,  who  transferred  it  to 
the  emperor  Charles  VI.  3  but  it  was  retaken  by  the 
Spaniards  in  1717 ,  and  about  two  years  afterwards 
ceded  to  the  duke  of  Savoy  in  lieu  of  Sicily,  and  hence 
he  has  the  title  of  king  of  Sardinia .  E.  Long.  9.  14. 
N.  Lat.  39.  12.  . 

CAGUI,  in  Zoology,  a  fynonyme  of  two  fpecies  of 
monkeys,  viz.  the  jaeehus  and  oedipus.  See  Simia, 
Mammalia  Index . 

C  AHORS,  a  confiderable  town  of  France,  m  Quer- 
ci  in  Guienne,  with  a  bifhop’s  fee  and  a  univerfity.  It 
is  feated  on  a  peninfula  made  by  the  river  Lot,  and 
built  partly  on  a  eraggy  rock.  ^  The  principal  ftrret  is 
very  narrow  3  and  terminates  in  the  market  place,  in 
which  is  the  town-houfe.  The  cathedral  is  a  Gothic 
drufture,  and  has  a  large  fquare  ftceple.  The  fortifi¬ 
cations  are  regular,  and  the  town  is  furrounded  with 
thick  walls.  E.  Long.  1.  6.  N.  Lat.  44.  26. 

CAHYS,  a  dry  meafure  for  corn,  ufed  in  fome 
parts  of  Spain,  particularly  at  Seville  and  Cadiz.  It 
is  near  a  bufliel  of  our  meafure^ 

CAJANAEURG,  the  eapital  of  thfe  province  of 
Catania  or  Eaft  Bothnia  in  Sweden,  fituated  on  the 
horth-ead  part  of  the  lake  Cajania,  in  E.  Long.  27.  0. 
N.  Lat.  63.  50. 

CAIAPH AS,  high  pried  of  the  Jews  after  Simon, 
condemned  Chrift  to  death  :  and  was  put  out  of  his 
place  by  the  emperor  Vitcllius,  for  which  difgrace  he 
made  away  with  himfelf. 

CAJAZZO,  a  town  of  the  province  of  Lavoro  in 
the  kingdom  of  Naples,  fituated  in  E.  Long.  15-  o. 
N.  Lat.  41.  15. 

CAICOS,  the  name  of  fome  American  iflands  to 
the  north  of  St  Domingo,  lying  from  W.  Long.  112. 
10.  to  1 1 3.  16.  N.  Lat.  21.  40. 

CA.TEPUT,  an  oil  brought  from  the  Ead  Indies, 
refembling  that  of  cardamoms.  See  Melaleuca. 

CAIETA,  in  Ancient  Geography ,  a  port  and  town 
»f  Latium,  fo  called  from  Eneas’s  nurfe  3  now  Gaeta , 
which  fee. 

CAJETAN,  Cardinal,  was  born  atCaje.ta  in  the 
kingdom  of  Naples  in  the  year  1469.  His  proper 
name  was  Thomas  de  Vio  ;  but  he  adopted  that  of  Ca- 
fetan  from  the  place  oF  his  nativity.  He  defended  the 
authority  of  the  pope,  which  differed  greatly  at  the 
couneil  of  Niee,  in  a  work  entitled  Of  the  power  of  the 
Pope ;  and  for  this  work  he  obtained  the  bifhoprie  of 
Cajeta.  He  was  afterwards  raifed  to  the  arehiepifeo- 
pal  fee  of  Palermo,  and  in  1517  was  made  a  cardinal 
by  Pope  Leo  X.  The  year  after,  he  was  fent  as  le- 
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gate  into  Germany 
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to  quiet  the  commotions  raifed  a- 
gaind  indulgences  by  Martin  Luther 3  but  Luther, 
under  proteftion  of  Frederic  cl  eft  or  of  Saxony,  fet  him 
at  defiance  5  for  though  lie  obeyed  the  cardinal’s  fum- 
mons,  in  repairing  to  Augfhurg,  yet  he  rendered  all 
his  proceedings  inctfeftual.  Cajetan  was  employed  in 
feveral  other  negotiations  and  tranfaftions,  being  as 
ready  at  bufmefs  as  at  letters.  He  died  in  1534. 
wrote  Commentaries  upon  Ariftotle’s  philofophy,.  and 
upon  Thomas  Aquinas’s  theology  3  and  made  a  literal 
translation  of  the  Old  and  New  Tedaments. 

CAIFONG,  a  large,  populous,  and  rich  town  of 
Ada,  in  China,  feated  in  the  middle  of  a  large  and 
well  cultivated  plain.  It  dands  in  a  bottom  3  and 
when  befieged  by  the  rebels  in  1642,  they  ordered  the 
dykes  of  the  river  Hoang-ho  to  be  cut,  which  drowned 
the  city*  and  dedroyed  300,000  of  its  inhabitants,  E* 
Long.  1 13.  27,  N.  Lat.  35.  o. 

CAILLE,  Nicholas  Louis  de  la,  an  eminent 
mathematician  and  adronotner,  was  born  at.  a  fmall 
town  in  the  diocefe  of  Rheims  in  I7X3*  His  fa^her 
had  ferved  in  the  army,  whiehhe  quitted,  and  in  his  re¬ 
tirement  dudied  mathematics  3  and  amufed  himfelf  with 
mcchanie  excrcifes,  wherein  he  proved  the  happy  au¬ 
thor  of  feveral  inventions  of  eonfiderable  ufe  to  the 
publie.  Nicholas,  almod  in  his  infancy,  took  a  fancy 
to  mechanics,  which  proved  of  fignal  fcrviee  to  him  in 
his  maturer  years.  He  was  fent  young  to  fchool  at 
Mantes -fur-Seine,  where  he  difeovered  early  tokens,  of 
genius.  In  i  729*  went  to  Paris  3  where  he  dudied 
the  cladies,  philofophy,  and  mathematics.  Afterwards 
he  went  to  dudy  divinity  at  the  eollege  de  Navarre, 
propofing  to  embraee  an  ecelefiadical  life.  At  the  end 
of  three  years  he  was  ordained  a  deacon,  and  officiated 
as  fuch  in  the  church  of  the  college  de  Mazarin  feve- 
ral  years  3  but  he  never  entered  into  prieits  orders,  ap¬ 
prehending  that  his  adronomieal  dudies,  to  which  lie 
became  mod  afiiduoufly  devoted,  might  too  mueh  in¬ 
terfere  with  his  religions  duties.  In  1  739,  he.  was 
conjoined  with  M.  dc  I  hury,  fon  to  M.  Caffini,  in 
verifying  the  meridian  of  the  royal  obfervatory  through 
the  whole  extent  of  the  kingdom  of  France.  In  the 
month  of  November  the  fame  year,  wliilft  he  was  en¬ 
gaged  day  and  night  in  the  operations  which  this 
grand  undertaking  required,  and  at  a.  great  didanee 
from  Paris,  he  was,  without  any  felicitation,  elefted 
into  the  vaeant  mathematical  chair  which  the  celebra¬ 
ted  M.  Varignon  had  fo  worthily  filled.  Here  he  be¬ 
gan  to  teach  about  the  end  of  174^  ?  &nd  an  obfeiva- 
tory  was  ordered  to  be  erefted  for  his  ufe  in  the  col¬ 
lege,  and  furmfhed  with  a  fuitable  apparatus,  of  the 
bed  indrmnents.  In  May  1741,  \a  uas 

admitted  into  the  Royal  Academy  of  Sciences  as  an 
adjoint  member  for  adronomy.  Befidcs  the  many  ex¬ 
cellent  papers  of  his  difperfed  up  and  down  in  their 
Memoirs,  he  publilhed  Elements  of  Geometry,  Mecha¬ 
nics,  Optics,  and  Adronomy.  Moreover,  he  carefully 
computed  all  the  eclipfes  of  the  fun  and  moon  that  had 
happened  finee  the  Chridian  era,  which  were  printed 
in  a  book  publifiied  by  two  Benediftines,  entitled 
/’  Art  de  Verfier  les  Dates ,  &c.  Paris,  1 7  5°>  4^°*  -^e"* 

Tides  thefe  he  compiled  a  volume  of  adronomieal  ephe- 
merides  for  the  years  1 745  *755  >  another  for  the 

years  1755  to  17653  *  third,  for  the  years  I  765  to 
177  c*.  an  excellent  work  entitled  Afironomue  Futida* 
q  2  mentet 
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u 

Caitle. 


G  A  I  [  52  ]  C  A  I 


Caille.  tnenla  novljjimis  folis  ct  Jlellarum  obfervationibus  Jlabili - 
- - 1  ta  :  and  the  moft  corre<ft  folar  tables  that  ever  appear¬ 
ed.  Having  gone  through  a  feven  years  feries  of  aftro- 
nomieal  obfervations  in  his  own  obfervatory,  he  form¬ 
ed  a  project  of  going  to  obferve  the  fouthern  ftars  at 
the  Cape  of  Good  Hope.  This  was  highly  approved 
by  the  academy,  and  by  the  prime  minifter  Comte  de 
Argenfon,  and  very  readily  agreed  to  by  the  Hates  of 
Holland.  Upon  this  he  drew  up  a  plan  of  the  method 
he  propofed  to  purfue  in  his  fouthern  obfervations  5 
fetting  forth,  that,  beiides  fettling  the  places  of  the 
fixed  ftars,  he  propofed  to  determine  the  parallax  of 
the  moon,  Mars  and  Venus.  But  whereas  this  re¬ 
quired  correfpondent  obfervations  to  be  made  in  the 
northern  parts  of  the  world,  he  fent  to  thofe  of  his  cor- 
refpondents  who  were  expert  in  practical  aftronomy  pre¬ 
vious  notiee,  in  print,  what  obfervations  he  defigned  to 
make  at  fueh  and  fuch  times  for  the  faid  purpole.  At 
length,  on  the  21ft  of  November  17 50,  he  failed  for 
the  Cape,  and  arrived  there  on  the  19th  of  April  1751* 
He  forthwith  got  his  inftruments  on  fliore }  and  with  the 
afiiftance  of  fome  Dutch  artificers,  fet  about  building  an 
aftronomical  obfervatory,  in  which  his  apparatus  of  in¬ 
ftruments  w'as  properly  difpofed  of  as  foon  as  it  was  in  a 
fit  condition  to  receive  them. 

The  fky  at  the  Cape  is  generally  pure  and  ferene, 
unlefs  when  a  fouth-eaft  wind  blows  ;  But  this  is  often 
the  cafe,  and  when  it  is,  it  is  attended  with  fome 
ftrange  and  terrible  effedts.  The  ftars  look  bigger, 
and  feem  to  caper  $  the  moon  has  an  undulating  tre¬ 
mor  }  and  the  planets  have  a  fort  of  beard  like  comets. 
Two  hundred  and  twenty-eight  nights  did  our  aftro- 
nomer  furvey  the  face  of  the  fouthern  heavens  :  during 
whieh  fpaee,  which  is  almoft  ineredible,  he  obferved 
more  than  10,000  ftars }  and  w  hereas  the  ancients  fil¬ 
led  the  heavens  with  monfters  and  old  wives  talcs,  the 
abbe  de  la  Caille  chofe  rather  to  adorn  them  wdth  the 
inftruments  and  machines  whieh  modern  philofophy 
*  See  the  has  made  ufe  of  for  the  conqueft  of  nature*.  With 
kihisSSm110  ^ucce^s  did  he  attend  to  the  parallax  of  the 
an  fir  ale  moon,  Mars,  Venus,  and  the  fun.  Having  thus  exc- 

Jlelliferum.  cuted  the  purpofe  of  his  voyage,  and  no  prefent  oppor¬ 
tunity  offering  for  his  return,  he  thought  of  employing 
the  vacant  time  in  another  arduous  attempt  \  no  lefs 
than  that  of  taking  the  meafure  of  the  earth,  as  he  had 
already  done  that  of  the  heavens.  This,  indeed,  had, 
through  the  munificence  of  the  French  king,  been 
done  before  by  different  fets  of  learned  men  both  in 
Europe  and  America  ;  fome  determining  the  quantity 
of  a  degree  under  the  equator,  and  others  under  the 
ar&ie  eircles  :  but  it  had  not  as  yet  been  decided  whe¬ 
ther  in  the  fouthern  parallels  of  latitude  the  fame  di- 
menfions  obtained  as  in  the  northern.  His  labours 
were  rewarded  with  the  fatisfadlion  he  wiihed  for  ;  ha¬ 
lving  determined  a  diftance  of  410,814  feet  from  a 
place  called  Klip  Fontyn  to  the  Cape,  by  means  of  a 
bafe  of  38,802  feet,  three  times  actually  meafured  : 
whence  he  difeovered  a  new  fecret  of  nature,  namely, 
that  the  radii  of  the  parallels  in  fouth  latitude  are  not 
the  fame  as  thofe  of  the  eorrefponding  parallels  in  north 
latitude.  About  the  23d  degree  of  fouth  latitude  he 
found  a  degree  on  the  meridian  to  contain  342,222 
Paris  feet.  He  returned  to  Paris  the  27th  of  Septem¬ 
ber  1754  ,  having  in  his  almoft  four  years  abfencc  ex¬ 


pended  no  more  than  9144  livres  on  himfelf  and  his  Cailief 
companion  5  and  at  his  coming  into  port,  he  refufed  a  Caimacan* 
bribe  of  100,000  livres,  offered  by  one  who  thirfted  * 
lefs  after  glory  than  gain,  to  be  (barer  in  his  immunity 
from  cuftomhoufe  fearches. 

After  receiving  the  congratulatory  vifits  of  his  more 
Intimate  friends  and  the  aftronomers,  he  firft  of  all 
thought  fit  to  draw  up  a  reply  to  fome  ftridtures  wrhich 
Profeffor  Euler  had  publifhed  relative  to  the  meridian, 
and  then  lie  fettled  the  refill ts  of  the  comparifon  of  hii 
own  with  the  obfervations  of  other  aftronomers  for  the 
parallaxes.  That  of  the  fun  he  fixed  at  9P'  5  of  the 
moon  at  56'  56"  j  of  Mars  in  his  oppofition,  36"  $  of 
Venus,  38".  He  alfo  fettled  the  law's  whereby  aftro¬ 
nomical  refractions  are  varied  by  the  different  denfity 
or  rarity  of  the  air,  by  heat  or  eold,  and  drynefs  or 
moifture.  And,  laftly,  He  ftioved  an  eafy,  and  by 
common  navigators  prafticable,  method  of  finding  the 
longitude  at  fea  by  means  of  the  moon,  which  he  il- 
luftrated  by  examples  feledted  from  his  own  obferva¬ 
tions  during  his  voyages.  His  fame  being  now  efta- 
bliftied  upon  fo  firm  a  bafis,  the  moft  celebrated  acade¬ 
mies  of  Europe  claimed  him  as  their  owrn :  and  he  was 
unanimoufly  eledted  a  member  of  the  royal  foeiety  at 
London  }  of  the  inftitute  of  Bologna  5  of  the  imperial 
academy  at  Peterftmrgh  5  and  of  the  royal  academies 
at  Berlin,  Stockholm,  and  Gottingen.  I11  the  year 
1760,  M.  de  la  Caille  wras  attacked  w'ith  a  fevere  fit 
of  the  gout  )  which,  how  ever,  did  not  interrupt  the 
courfe  of  his  ftudies }  for  he  then  planned  out  a  new  • 
and  immenfe  work  5  no  lefs  than  the  hiftory  of  aftro¬ 
nomy  through  all  ages,  with  a  comparifon  of  the  an¬ 
cient  and  modern  obfervations,  and  the  eonftrudlion 
and  ufe  of  the  inftruments  employed  in  making  them. 

In  order  to  purfue  the  talk  he  had  impofed  upon  him¬ 
felf  in  a  fuitable  retirement,  he  obtained  a  grant  of  a- 
partments  in  the  royal  palace  of  Vincennes  5  and  whilft: 
his  aftronomical  apparatus  wras  eredled  there,  he  be¬ 
gan  printing  his  Catalogue  of  the  Southern  Stars,  and 
the  third  volume  of  his  Ephemerides.  The  ftate  of 
his  health  was,  towards  the  end  of  the  year  37 63, 
greatly  reduced.  His  blood  grew  inftamed  $  he  had 
pains  of  the  head,  obftrudlions  of  the  kidneys,  lofs  of 
appetite,  with  a  fulnefs  of  the  whole  habit.  His  mind 
remained  unaffedlcd,  and  he  refolutely  perfifted  In  his 
ftudies  as  ufital.  In  the  month  of  March,  medieines 
wrere  adminiftered  to  him,  w  hieh  rather  aggravated  than 
alleviated  his  fymptoms  5  and  he  wras  now  fenfible,  that 
the  fame  diftemper  which  in  Africa,  ten  years  before, 
yielded  to  a  few'  fimple  remedies,  did  in  his  native  coun¬ 
try  bid  defiance  to  the  beft  phyfieians.  This  indueed 
him  to  fettle  his  affairs  :  his  manuferipts  he  committed 
to  the  care  and  diferetion  of  his  efteemed  friend  M. 

Maraldi.  It  was  at  laft  determined  that  a  vein  (hould 
be  opened  •,  but  this  brought  on  an  obftinate  lethargy, 
of  which  he  died,  aged  49. 

C  AIM  AC  AN,  or  Kai  mac  am,  in  the  Turkifti  affairs, 
a  dignity  in  the  Ottoman  empire,  anfvvering  to  lieute¬ 
nant,  or  rather  deputy,  amongft  us. 

There  are  ufually  two  eaimacans  }  one  refiding  at 
Conftantinople,  as  governor  thereof  \  the  other  at¬ 
tends  the  grand  vizir  in  quality  of  his  lieutenant", 
fecretary  of  ftate,  and  firft  minifter  of  his  council,  and 
gives  audience  to  ambaffadors.  Sometimes  there  is  a 
6  third 
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Cairns. 


Caimacan  third  cainfacan,  who  attends  the  fultan  *,  whom  he  ac¬ 
quaints  with  any  public  difturbances,  and  receives  his 
{  orders  concerning  them. 

CAIMAN  or  Cayman  islands,  certain  Ameri¬ 
can  iilands,  lying  fouth  of  Cuba  and  north-weft  of  Ja¬ 
maica,  between  8i°  and  86°  of  weft  longitude,  and  in 
21°  of  north  latitude.  They  are  moft  remarkable  on 
account  of  the  ffthery  of  tortoife,  which  the  people  of 
Jamaica  catch  here  and  carry  home  alive,  keeping 
them  in  pens  for  food,  and  killing  them  as  they  want 
them. 

CAIN,  eldeft  fon  of  Adam  and  Eve,  killed  his 
brother  Abel  >  for  which  he  was  condemned  by  God 
to  baniftiment  and  a  vagabond  ftate  of  life.  Cain 
retired  to  the  land  of  Nod,  on  the  eaft  of  Eden ; 
and  built  a  city,  to  which  he  gave  the  name  of  his  fon 
Enoch. 

CAINITES,  a  fe&  of  heretics  in  the  2d  century, 
fo  called  on  account  of  their  great  refpeft  for  Cain. 
They  pretended  that  the  virtue  which  produced  Abel 
was  of  an  order  inferior  to  that  which  had  produced 
Cain,  and  that  this  was  the  reafon  why  Cain  had  the 
victory  over  Abel  and  killed .  him  >  for  they  admitted 
a  great  number  of  genii,  which  they  called  virtues^  of 
different  ranks  and  orders.  They  made  profeffion  of 
honouring  thofe  who  carry  in  Scripture  the  moft  vifible 
marks  of  reprobation  j  as  the  inhabitants  of  Sodom, 
Efau,  Korah,  Dathan,  and  Abiram.  They  had,  in 
particular,  a  very  great  veneration  for  the  traitor  Ju¬ 
das,  under  pretence  that  the  death  of  Jefus  Chrift  had 
faved  mankind.  rlhey  had  a  forged  gofpel  of  Judas, 
to  which  they  paid  great  refpeft. 

CAIRNS,  or  Carnes,  the  vulgar  name  of  thofe 
heaps  of  (tones  which  arc  to  be  feen  in  many  places  of 
Britain,  particularly  Scotland  and  Wales. — They  are 
compofed  of  ftones  of  all  dimenfions  thrown  together 
in  a  conical  form,  a  flat  ftone  crowning  the  apex ;  (fee 
Plate  CXXXV.). 

Various  caufes  have  been  afligned  by  the  learned  for 
thefe  heaps  of  ftones.  They  have  fuppofed  them  to 
have  been,  in  times  of  inauguration,  the  places  where 
the  chieftain  ele£t  flood  to  fliow  himfelf  to  beft  advan¬ 
tage  to  the  people  j  or  the  place 'from  whence  judge¬ 
ment  was  pronounced  ;  or  to  have  been  erected  on  the 
road-fide  in  honour  of  Mercury  ;  or  to  have  been  form¬ 
ed  in  memory  of  fome  folemn  compact,  particularly 
where  accompanied  by  (landing  pillars  of  ftones  ; .  or 
for  the  celebration  of  certain  religious  ceremonies. 
Such  might  have  been  the  reafons,  in  fome  inftances, 
where  the  evidences  of  ftone  chefts  and  urns  are  want¬ 
ing  :  but  thefe  are  fo  generally  found  that  they  feem 
to  determine  the  moft  ufual  purpofe  of  the  piles  in  que- 
ftion  to  have  been  for  fepulchral  monuments.  Even 
this  deftination  might  render  them  fuitable  to  other 
purpofes  ;  particularly  religious,  to  which  by  their  na¬ 
ture  they  might  be  fuppofed  to  give  additional  folem- 
nity. — According  to  Toland,  fires  were  kindled  on 
the  tops  of  flat  ftones,  at  certain  times  of  the  year, 
particularly  on  the  eves  of  the  i  ft  of  May  and  the  i  ft 
of  November,  for  the  purpofe  of  facrificing  j  at  which 
time  all  the  people  having  extinguifhed  their  domeftic 
hearths,  rekindled  them  from  the  facred  fires  of  the 
cairns.  In  general,  therefore,  thefe  accumulations  ap¬ 
pear  to  have  been  defigned  for  the  fepulchral  protection 
t>{  heroes  and  gresft  men.  The  ftone  chefts,  the  repo¬ 


sitory  of  the  urns  and  aflies,  are  lodged  in  the  earth 
beneath  :  fometimes  only  one,  fometimes  more,  are 
found  thus  depofited  }  and  Mr  Pennant  mentions  an 
inftanee  of  17  being  difeovered  under  the  fame  pile. 

Cairns  are  of  different  fizes,  fome  of  them  very  large. 

Mr  Pennant  deferibes  one  in  the  ifland  of  Arran,  114 
feet  over,  and  of  a  vaft  height.  They  may  juftly  be 
fuppofed  to  have  been  proportioned  in  fize  to  the  rank 
of  the  perfon,  or  to  his  popularity  :  the  people  of  a 
whole  diftrift  affembled  to  (how  their  retpeft  to  the 
deceafed  \  and,  by  an  aaive  honouring  of  his  memory, 
foon  accumulated  heaps  equal  to  thofe  that  aftonifh  us 
at  this  time.  But  thefe  honours  were  not  merely  thofe 
of  the  day  ;  as  long  as  the  memory  of  the  deceafed  en¬ 
dured,  not  a  paflenger  went  by  without  adding  a  ftone 
to  the  heap  :  they  fuppofed  it  would  be  an  honour  to 
the  dead,  and  acceptable  to  his  manes. 

^uanquam  fejlinas ,  non  ejl  tnora  long  a  :  licebit 
injeSio  ter  pulvera ,  cur r as \ 

To  this  moment  there  is  a  proverbial  exprefiion  among 
the  Highlanders  allufive  to  the  old  pra&ice  5  a  fuppli- 
ant  will  tell  his  patron,  Curri  mi  clock  er  do  ckarne, 

“  I  will  add  a  ftone  to  your  cairn  meaning,  When 
you  are  no  more,  I  will  do  all  poflible  honour  to  your 

memory.  #  . 

Cairns  are  to  be  found  in  all  parts  of  our  lflands,  in 
Cornwall,  Wales,  and  all  parts  of  North  Britain  ;  they 
were  in  ufe  among  the  northern  nations  5  Dahlberg, 
in  his  323d  plate,  has  given  the  figuro  of  one.  In 
Wales  they  are  called  carneddau  ;  but  the  proverb  ta¬ 
ken  from  them  there,  is  not  of  the  complimental  kind : 
Karn  ar  dy  ben ,  or,  “  A  cairn  on  your  head,”  is  a  to¬ 
ken  of  imprecation. 

CAIRO,  or  Grand  Cairo,  the  capital  of  Egypt, 
fituated  in  a  plain  at  the  foot  of  a  mountain,  in  E. 
Long.  32.  o.  N.  Lat.  30.  o.  It  was  founded  by  Jaw- 
har,  a  Magrebian  general,  in  the  year  of  the  Hegira 
358.  He  had  laid  the  foundation  of  it  under  the  ho- 
rofeope  of  Mars $  and  for  that  reafon  gave  his  new  city 
the  name  of  Al  Kahira ,  or  the  ViBorious ,  an  epi¬ 
thet  applied  by  the  Arab  aftronomers  to  that  planet. 
In  362  it  became  the  refidence  of  the  caliphs  of  E- 
gypt,  and  of  confequence  the  capital  of  that  country, 
and  has  ever  fince  continued  to  be  fo.  It  is  divided 
into  the  New  and  Old  cities.  Old  Cairo  is  on  the 
eaftern  fide  of  the  river  Nile,  and  is  now  almoft  unin¬ 
habited.  The  new,  which  is  properly  Cairo,  is  feated 
in  a  fandy  plain  about  two  miles  and  a  half  from  the 
old  city.  It  Hands  on  the  weftern  fide  of  the  _  Nile,  . 
from  which  it  is  not  three  quarters  of  a  mile  diftant. 
It  is  extended  along  the 'mountain  on  which  the  caftle 
is  built,  for  the  fake  of  which  it  was  removed  hither, 
in  order,  as  fome  pretend,  tp  be  under  its  proteaion 
However,  the  ehange  is  much  for  the  worfe,  as  well 
with  regard  to  air  as  water,  and  the  pleafantnefs  of  the 
profped.  Bulack  may  be  called  the  port  of  Cairo  5 
for  it  Hands  on  the  bank  of  the  Nile,  about  a  mile  and 
a  half  from  it,  and  all  the  corn  and  other  commodities 
arc  landed  there  before  they  are  brought  to  the  city. 
Some  travellers  have  made  Cairo  of  a  moft  enormous 
magnitude,  by  taking  in  the  old  city,  Bulack,  and  tne 
new  )  the  real  circumference  of  it,  however,  is  not  a- 
bovc  ten  miles,  but  it  is  extremely  populous.  I  he  firit 
thing  that  ftrikes  a  traveller  is  the  narrowneis  of  the 
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ftreets,  and  the  appearance  of  the  houfes.  Thefe  are 
"  fo  daubed  with  mud  on  the  outfide,  that  you  would 
think  they  were  built  with  nothing  elfe.  Befidcs,  as 
the  ftreets  are  unpaved,  and  always  full  of  people,  the 
walking  in  them  is  very  inconvenient,  especially  to 
Grangers.  To  remedy  this,  there  are  a  great  number 
of  a  lies,  which  always  Hand  ready  to  be  hired  for  a 
trifle,  that  is,  a  penny  a  mile.  The  owners  drive 
them  along,  and  give  notice  to  the  crowd  to  make  way. 
And  here  it  may  be  obferved,  that  the  Chriftians  in 
this,  as  well  as  other  parts  of  the  Tutkifli  dominions, 
are  not  permitted  to  ride  upon  horfes.  The  number 
of  the  inhabitants  can  only  be  gueffed  at  •,  but  we  may 
conclude  it  to  be  very  great,  becaufe  in  fome  years 
the  plague  will  carry  off  200,000,  without  their  be¬ 
ing  much  miffed.  The  houfes  are  from  one  to  two  or 
three  dories  high,  and  flat  at  the  top  ;  where  they 
take  the  air,  and  often  fleep  all  night.  The  better 
fort  of  thefe  have  a  court  on  the  infide  like  a  college. 
The  common  run  of  houfes  have  very  little  room,  and 
fcven  among  great  people  it  is  ufual  for  20  or  30  to 
lie  in  a  fmall  hall*  Some  houfes  will  hold  300  per- 
fons  of  both  fexes,  among  whom  arc  20  or  30  {laves  5 
and  thofc  of  ordinary  rank  have  generally  three  or 
four. 

There  is  a  canal,  called  hh  ilis ,  which  runs  along  the 
city  from  one  end  to  the  other,  with  houfes  on  each 
lade,  which  makes  a  large  ftraight  ftreet.  Befides  this, 
there  are  feveral  lakes,  which  are  called  birhs  in  the 
language  of  the  country.  The  principal  of  thefe, 
which  is  near  the  caftle,  is  500  paces  in  diameter. 
The  mofl:  elegant  houfes  in  the  city  are  built  on  its 
banks  5  buUwhat  is  extraordinary,  eight  months  in  the 
year  it  contains  water,  and  the  other  four  it  appears 
with  a  charming  verdure.  When  there  is  W*ater  luffi- 
cient,  it  is  always  full  of  gilded  boats,  barges,  and 
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wife  in  the  mofques  and  in  the  principal  houfes  ho  lef$ 
than  40,000  more,  befidcs  great  magazines,  where  all 
kinds  are  to  be  had  at  very  low-  rates.  A  janizary- 
happened  to  find  five  in  his  garden,  as  large  as  thofe 


barks,  in  which  people  of  condition  take  their  pleafure  are  feveral  {lories  high,  and  are  always  full  of  people 
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towards  night,  at  which  time  there  are  curious  fire¬ 
works,  and  variety  of  mufie. 

New  Cairo  is  furrounded  with  walls  built  with  {lone, 
on  which  arc  handfome  battlements,  and  at  the  diffance 
of  every  hundred  paces  there  are  very  fine  towers, 
which  have  room  for  a  great  number  of  people.  The 
Walls  were  never  very  high,  and  are  in  many  places 
gone  to  ruin*  The  balha  lives  in  the  caftle,  which 
was  built  by  Saladine  700  years  ago.  It  {lands  in  the 
middle  of  the  famous  mountain  Moketan,  which  ter¬ 
minates  in  this  place,  after  it  had  accompanied  the 
Nile  from  Ethiopia  hither.  This  caftle  is  the  only 
place  of  defence  in  Egypt  ^  and  yet  the  Turks  take 
no  notice  of  its  falling,  infomuch  that  in  proeefs  of 
time  it  will  become  a  heap  of  rubbifh.  The  principal 
part  in  it  is  a  magnificent  hall,  environed  with  1  2  co¬ 
lumns  of  granite,  6f  a  prodigious  height  and  thieknefs, 
which  fuftain  an  open  dome,  under  which  Saladine 
diftributed  juftice  to  his  fubje£ls.  Round  this  dome 
there  is  an  infeription  in  relievo,  which  determines  the 
date  and  by  whom  it  was  built.  From  this  plaee  the 
whole  city  of  Cairo  may  be  feen,  and  above  30  miles 
along  the  Nile,  with  the  fruitful  plains  that  lie  near  it, 
as  well  as  the  mofques,  pyramids,  villages,  and  gar¬ 
dens,  with  which  thefe  fields  arc  covered.  Thefe  gra¬ 
nite  pillars  were  the  work  of  antiquity,  for  they  were 
got  out  of  the  ruins  of  Alexandria.  There  are  like- 


in  the  eaftle  ;  but  could  not  find  any  machine  of 


ftrength  fufficicnt  to  move  them,  and  therefore  had 
them  fawed  in  pieces  to  make  millftoncs.  It  is  belie* 
ved  that  there  have  been  30  or  40,000  of  thefe  pillars 
brought  from  Alexandria,  where  there  are  yet  many 
more  to  be  had.  The  gates  of  Cairo  are  three,  which 
are  very  fine  and  magnificent. 

There  are  about  300  public  mofques  in  this  city, 
fome  of  which  have  fix  minarets.  The  mofque  of  A-* 
flier  hath  feveral  buildings  adjoining,  which  were  once 
a  famous  univerfity,  and  14,000  fcholars  and  lludents 
wrerc  maintained  on  the  foundation  ;  but  it  has  now  not 
above  1400,  and  thofe  are  only  taught  to  read  and 
write.  All  the  mofques  are  built  upon  the  fame  plan, 
and  differ  only  in  magnitude.  The  entrance  is  through 
the  principal  gate  into  a  large  fquare,  open  on  the 
top,  but  well  paved.  Round  this  are  covered  galleries, 
fupported  by  pillars  }  under  which  they  fay  their  pray¬ 
ers,  in  the  {hade.  On  one  fide  of  the  fquare  there  are 
particular  plaees  with  bafons  of  water  for  the  convex 
nieney  of  performing  the  ablutions  enjoined  by  the  Ko¬ 
ran.  The  moil  remarkable  part  of  the  mofque,  befides 
the  minaret,  is  the  dome.  This  is  often  bold,  well 
proportioned,  and  of  an  aftoniftiing  magnitude.  The 
infide  ftoncs  are  carved  like  lace,  flowers,  and  melons* 
They  arc  built  fo  firm,  and  with  fuch  art,  that  they 
will  lafl  600  or  700  years.  About  the  outward 
circumference  there  are  large  Arabic  inferiptions  in 
relievo,  which  may  be  read  by  thole  who  {land  below, 
.though  they  are  fometimes  of  a  wonderful  height. 

The  khanes  or  earavanferas  are  numerous  and  large, 
with  a  court  in  the  middle,  like  their  houfes.  Some 


and  mcrehandife.  The  Nubians,  the  Abyffmians,  and 
other  African  nations,  which  come  to  Cairo,  have  one 
to  themfelves,  where  they  always  meet  with  lodging. 
Here  they  are  fecure  from  infults,  and  their  effe&s  are 
all  fafe.  Befidcs  thefe  there  is  a  bazar,  or  market, 
where  all  forts  of  goods  are  to  be  fold.  This  is  in  a 
long  broad  ftreet }  and  yet  the  crowd  is  fo  great,  you 
can  hardly  pafs  along.  At  the  end  of  this  ftreet  is  an¬ 
other  {hort  one,  but  pretty  broad,  with  flaops  full  of 
the  beft  fort  of  goods  and  precious  merchandife.  At 
the  end  of  this  Ihort  ftreet  there  is  a  great  khanc, 
where  all  forts  of  white  flaves  are  to  be  fold.  Farther 
than  this  is  another  khane,  where  a  great  number  of 
blacks,  of  both  fexes,  are  expofed  to  fale.  Not  far 
from  the  beft  market  place  is  a  mofque,  and  an  hofpital 
for  mad  people.  They  alfo  receive  and  maintain  fiek  peo¬ 
ple  in  this  hofpital,  but  they  are  poorly  looked  after. 

Old  Cairo  has  fearce  any  thing  remarkable  but  the 
granaries  of  Jofeph  ;  which  are  nothing  but  a  high 
Wall,  lately  built,  which  includes  a  {quare  fpot  of 
ground  where  they  depofit  wheat,  barley,  and  other 
grain,  which  is  a  tribute  to  the  baftia,  paid  by  the 
owners  of  land.  This  has  no  other  covering  but  the 
heavens,  and  therefore  the  birds  are  always  lure  to 
have  their  ftiare.  There  is  likewife  a  tolerably  hand¬ 
fome  church,  which  is  made  ufe  of  by  ihe  Copts,  who 
are  Chriftians  and  the  original  inhabitants  of  Egypt. 

Jofeph’s 
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Cairo  Jofeph’s  well  is  in  the  caftle,  and  was  made  by  King 
Ji.  Mohammed  about  700  years  ago.  It  is  called  Jofepti $ 
Crilfl’on‘  .  well,  becaufe  they  attribute  every  thing  extraordinary 
to  that  remarkable  perfon.  It  is  eut  in  a  rock,  and  is 
280  feet  in  depth.  The  water  is  drawn  up  to  the  top 
by  means  cf  oxen,  placed  on  platforms,  at  proper 
diitanecs,  which  turn  about  the  machines  that  raife 
it.  The  defcetit  is  fo  (loping,  that,  though  there 
are  no  (leps,  the  oxen  can  defeend  and  afeend  with 
cafe. 

The  river  Nile,  to  which  not  only  Cairo,  but  all 
Egypt  is  fo  much  indebted,  is  now  known  to  have  its 
rile  in  Abyftmia.  The  increafe  of  the  Nile  generally 
begins  in  May,  and  in  June  they  commonly  proclaim 
about  the  city  how  much  it  is  rifen.  Over  againft 
old  Cairo  the  baflia  has  a  houfe,  wherein  the  water 
enters  to  a  column,  which  has  lines  at  the  diilance  of 
every  inch,  and  marks  at  every  two  feet  as  far  as  30. 
When  the  water  riles  to  22  feet,  it  is  thought  to  be 
of  a  fuffieient  height  ;  when  it  rifes  much  higher,  it 
does  a  great  deal  of  mifehief.  There  is  much  pomp 
and  ceremony  ufed  in  letting  the  water  into  the  canal 
above  mentioned.  Sec  Egypt. 

The  inhabitants  of  Cairo  are  a  mixture  of  Pvloors, 
Turks,  Jews,  Greeks,  and  Copts  or  Coptis.  The 
only  difference  between  the  habit  of  the  Moors  and 
Copts  is  their  turbans  ;  thofe  of  the  Moors  being 
white,  and  of  the  Copts  white  ftriped  with  blue. 
The  common  people  generally  wear  a  long  black  loofe 
froek,  fewed  together  all  down  before.  The  Jews 
wear  a  frock  of  the  fame  fafhion,  made  of  cloth  ;  and 
their  caps  are  like  a  high-crowned  hat,  without  brims, 
covered  with  the  fame  cloth,  but  not  fo  taper.  The 
Jewilh  women’s  are  not  very  unlike  the  men’s,  but 
more  light  and  long.  The  Greeks  are  habited  like 
the  Turks,  only  their  turbans  differ. 

Provifions  of  all  kinds  are  exceedingly  plenty  ;  for 
20  eggs  may  be  bought  for  a  parah  or  penny,  and 
bread  is  (ix  times  as  cheap  as  with  us.  They  have 
almoft  all  forts  of  Helh  and  iifh  ;  and  in  particular  have 
tame  buffaloes,  which  are  very  ufc'ful.  They  bring 
goats  into  the  ftreets  in  great  numbers*  to  fell  their 
milk.  Their  gardens  are  well  (locked  with  fruit  trees 
of  various  kinds,  as  well  as  roots,  herbs,  melons,  and 
cucumbers.  The  moll  common  fleih  meat  is  mutton. 
The  goats  are  very  beautiful,  and  have  ears  two  feet 
in  length  ;  but  their  fleih  is  in  no  great  eftt-tm.  See 
farther  the  article  Egypt. 

CAIROAN,  or  Cairwan,  a  eity  of  Africa,  in  the 
kingdom  of  Tunis,  feated  in  a  fandy  barren  foil, 
about  five  miles  from  the  gulf  of  Capres.  It  has 
neither  fpring,  well,  nor  river  ;  for  which  reafon  they 
are  obliged  to  preferve  rain  water  in  tanks  and  cifterns. 
It  was  built  by  the  Aglabites  ;.and  is  the  ancient  Cy- 
*  See  Bar -  rene  but  hath  now  loft  its  fpiendour.  There  is  ft  ill, 
bary*  however, ,  a  very  fuperb  mofque,  and  the  tombs  of  the 
kings  of  Tunis  are  yet  to  be  feen.  E.  Long.  9.  12. 
N.  Lat.  35.  40. 

CAISSON,  in  the  military  art,  a  wooden  cheft, 
into  whieh  feveral  bombs  are  put,  and  fome times 
filled  only  with  gun-powder  :  this  is  buried  under  fome 
work  whereof  the  enemy  intend  to  poffefs  themfelves, 
and,  when  they  are  mailers  of  it,  is  fired,  in  order  to 
blow  them  up. 

Caisson  is  alfo  ufed  for  a  wooden  frame  or 


cheft  ufed  in  laying  the  foundations  of  the  piers  of  a 
bridge. 

CAITHNESS,  otherwife  called  the  jfhire  of  Wich , 
is  the  mod  northern  county  of  all  Scotland;  bounded  on 
the  call  by  the  ocean,  and  by  Strathnaver  and  Suther¬ 
land  011  the  fouth  and  fouth- weft  :  from  thefe  it  is  divid¬ 
ed  by  the  mountain  of  Orde,  and  a  continued  ridge  of 
hills  as  far  as  Knockfin,  then  by  the  whole  courfe  of 
the  river  Hallowdale.  On  the  north  it  is  walked  by  the 
Pcntland  or  Pi&land  frith,  which  flows  between  this 
county  and  the  Orkneys.  It  extends  35  miles  from 
north  to  fouth,  and  about  20  from  eaft  to  weft.  The 
coaft  is  rocky,  and  remarkable  for  a  number  of  bays 
and  promontories.  Of  thefe,  the  principal  are  Sand- 
fide-head  to  the  weft,  pointing  to  the  opening  of  Pcnt¬ 
land  frith  ;  Orcas,  now  Holborn-head,  and  Dunnet- 
head,  both  pointi  ng  northward  to  the  frith..  Dunnet- 
head  is  a  peninfula  about  a  mile  broad,  and  ieven  in 
compafs  ;  affording  feveral  lakes,  good  pallurc,  excel¬ 
lent  mill-ftones,  and  a  lead  mine.  Seri  bitter  bay,  ca 
the  north-weft  is  a  good  harbour,  where  (hips  may 
ride  fecurcly.  Rice-bay,  on  the  eall  fide,  extends  three 
miles  in  breadth  ;  but  it  is  of  dangerous  accefs,  on  ac¬ 
count  of  fome  funk  rocks  at  the  entrance*  A  t  the  bot- 


Cniffiiis 

(jiithnei’< 


tom  of  this  bay  appear  the  ruins  of  two  ftrong  caftles^ 
the  feat  of  the  earl  of  Caithnefs,  called  Cajile  Sinclair } 
and  Gernego,  joined  to  each  other  by  a  draw-bridge. 
Duncan’s  bay,  otherwife  called  Duvjby-head ,  is  the 
north-eaft  point  of  Caithnefs,  and  the  cxtremeil  pra- 
montory  in  Britain.  At  this  place,  the  breadth  of  the 
frith  does  not  exceed  1  2  miles,  and  in  the  neighbour¬ 
hood  is  the  ordinary  ferry  to  the  Orkneys.  Here  is- 
likewife  Clythenefs  pointing  call,  and  Nofhead  pointing 
north-eaft.  The  fea  in  this  place  is  very  impetuous,  be¬ 
ing  in  continual  agitation  from  violent  counter  tides,, 
currents,  and  vortices.  The  only  ifland  belonging  to  this 
county  is  that  of  Stroma,  in  the  Pentland  frith,  at  the 
diilance  of  tw'o  miles  from  the  main  land,  extending 
about  a  mile  in  length,  and  producing  good  corn.  Lhe 
navigation  is  here  rendered  very  difficult  by  confli£ling 
tides  and  currents,  which  at  both  ends  of  the  iiland 
produce  a  great  agitation  in  the  fea.  At  the  louth 
end,  the  waves  dance  fo  impetuouily,  that  the  failors 
term  them  the  merry  men  of  May,  from  the  name  of  a 
gentleman’s  feat  on  the  oppofite  fhorc  of  Caithnefs,. 
which  ferved  them  as  a  land  mark,  in  the  dangerous 
paffage  between  the  ifland  and  the  continent.  The  pro¬ 
perty  of  this  ifland  was  once  difputed  between  the  earls 
of  Orkney  and  Caithnefs  ;  but  adjudged  to  the  latter, 
in  eonfequence  of  an  experiment,  by  which  it  appeared, 
that  venomous  creatures  will  live  in  Stroma,  whereas 
they  die  immediately  if  tranfported  to  the  Orkneys. 
The  county  of  Caithnefs,  though  chiefly  mountainous, 
flattens  towards  the  fea  coaft,  where  the  ground  is 
arable,  and  produces  good  harvefts  of  oats  and  barley, 
fufficient  for  the  natives,  and  yielding  a  furplus  for 
exportation.  Caithnefs  is  well  watered  with  (mall  ri¬ 
vers,  brooks,  lakes,  and  fountains,  and  affords  a  few 
woods  of  birch,  but  is  in  general  bare  of  trees  ;  and  even 
thofe  the  inhabitants  plant  arc  ftunted  in  their  growth. 
Lead  is  found  at  Dunnet,  copper  at  Old  Urk,  and 
iron  ore  at  feveral  places;  but  thefe  advantages  arc  not 
improved.  The  air  of  Caithnefs  is  temperate,  though  in 
the  latitude  of  58°,  where  the  longeft  day  infummer  is 
computed  at  i3  hours;  and  when  the  fun  fets,  he  make? 
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Caithnefs.  f0  fmall  an  arch  of  a  circle  below  the  horizon,  that  the  dead  in  the  water 
people  enjoy^a  twilight  until  he  rifes  again.  The  fuel 
uled  by  the  inhabitants  of  Caithnefs  confifts  of  peat  and 
turf,  which  the  ground  yields  in  great  plenty.  The 
forefts  of  Morravins  and  Berridale  afford  abundance  of 
red  deer  and  roe-bucks  ;  the  county  is  well  ftored 
with  hares,  .rabbits,  growfe,  heathcocks,  plover,  and 
all  forts  of  game,  comprehending  a  bird  called  /now- 
fleet,  about  the  fize  of  a  fparrow,  exceedingly  fat  and 
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Much  limeftone  is  found  in  this  Caitlm«G, 
county,  which  when  burnt  is  made  into  a  compoft . 
with  turf  and  fea  plants. 

The  difeovery  of  coal  has  long  been  an  objeft  of 
great  importance  in  this  part  of  Scotland.  In  the 
years  1801  and  1802  fome  attempts  were  made  for 
this  purpofe  at  the  expence  of  government.  But  al¬ 
though  the  bufinefs  was  conduced  by  perfons  well 
ikilled  in  fuch  matters,  and  long  perfevered  in,  it  has 
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fleet,  about  the  lize  01  a  iparrow,  cxceeuingiy  cuiu  imucu  iuvh  y  'o  1  * - ’  " 

delicious,  that  comes  hither  in  large  flights  about  the  entirely  failed,  which  leaves  little  hope  of  future  iucceis. 
middle  of  Februarv.  and  takes  its  departure  in  April.  The  following  is  the  population  of  the  county  ot 


middle  of  February,  and  takes  its  departure  in  April. 
The  hills  are  covered  with  (heep  and  black  cattle  j  fo 
numerous,  that  a  fat  cow  has  been  fold  at  market  for 
4s.  fterling.  The  rocks  along  the  coafts  are  frequented 
by  eagles,  hawks,  and  all  manner  of  fea  fowl,  whofe 
eggs  and  young  are  taken  in  vaft  quantities  by  the  na¬ 
tives.  The  rivers  and  lakes  abound  with  trout,  fal- 
mon,  and  eels  ;  and  the  fea  affords  a  very  advantage¬ 
ous  fifhery.  Divers  obelifks  and  ancient  monuments  ap¬ 
pear  in  this  diftrift,  and  feveral  Romifh  chapels  are  ftill 
Handing.  Caithnefs  is  well  peopled  with  a  race  of 
hardy  inhabitants,  who  employ  thcmfelves  chiefly  in 
fifhing,  and  breeding  fheep  and  black  cattle  :  they  are 
even  remarkably  induflrious  \  for  between  Wick  and 
Dunbeath,  one  continued  traft  of  rugged  rocks,  ex¬ 
tending  I  2  miles,  they  have  formed  feveral  little  har¬ 
bours  for  their  fifhing  boats,  and  cut  artificial  Heps 
from  the  beach  to  the  top  of  the  rocks,  where  they 
have  creeled  houfes,  in  which  they  cure  and  dry  the 
fifh  for  market. 

According  to  Mr  Pennant,  this  county  is  fuppofed 
to  fend  out  in  feme  years  about  20,000  head  of  black 
cattle,  but  in  bad  feafons  the  farmer  kills  and  falts  great 
numbers  for  fale.  Great  numbers  of  fwine  are  alfo 
reared  here.  Thefe  are  fhort,  high  backed,  long  briflled, 
fharp,  {lender,  and  long  nofed  }  have  long  ere£l  ears, 
and  moft  favage  looks.  Here  are  neither  barns  nor 
granaries  *,  the  corn  is  threfhed  out,  and  preferved  in 
the  chaff  in  byks  •,  which  are  flacks,  in  the  fhape  of 
bee  hives,  thatched  quite  round,  where  it  will  keep  good 
for  two  years.  Vafl  numbers  of  falmon  are  taken  at 
Caflle-hill,  Dunnet,  Wick,  and  Thurfo.  A  miracu¬ 
lous  draught  at  this  laft  place  is  flill  talked  of,  not  lefs 
than  2500  being  taken  at  one  tide  within  the  memory 
■of  man  j  and  Mr  Smollet  informs  us,  that,  in  the  neigh¬ 
bourhood,  above  300  good  falmon  have  been  taken  at 
one  draught  of  the  net.  In  the  month  of  November, 
great  numbers  of  feals  are  taken  in  the  caverns  that 
open  into  the  fea,  and  run  fome  hundreds  of  yards  un¬ 
der  ground.  The  entrance  of  thefe  caverns  is  narrow, 
but  the  infide  lofty  and  fpaeious.  The  feal  hunters  en¬ 
ter  thefe  in  fmall  boats  with  torches,  which  they  light 
ns  foon  as  they  land,  and  then  with  loud  fhouts  alarm 
the  animals,  which  they  kill  with  clubs  as  they  attempt 
to  pafs.  This  is  a  hazardous  employment  j  for  fhould 
the  wind  blow  hard  from  fea,  thefe  adventurers  are 
inevitably  loft.  Sometimes  a  large  fpceies  of  feals,  12 
feet  long,  have  been  killed  on  this  coaft  ;  and  it  is  faid 
the  fame  kind  are  found  on  the  rock  Hifkir,  one  of  the 
Weftern  ifiands.  During  the  fpring,  great  quantities 
of  lump  fifh  refort  to  this  coaft,  and  are  the  prey  of  the 
feals,  as  appears  from  the  number  of  fkins  of  thole 
fifties  which  at  that  fcafon  float  afhore.  At  certain 
times  alfo  the  feals  feem  to  be  vifited  by  a  great  morta¬ 
lity  }  for,  at  thofe  times,  multitudes  of  them  are  feen 
1 


The"  following  is  the  population  of  the  county  of 
Caithnefs  according  to  the  pariihes,  taken  at  two  dif¬ 
ferent  periods,  namely  in  1755  and  in  179^5  an<^  ex~ 
tradled  from  the  Statiftical  Hillory  of  Scotland. 


Panfljes. 

Population 
>n  *755* 

Population  in 
1751c — i79S\ 

Bower 

1287 

J592 

Caniiby 

1481 

1950 

Dunnet 

1235 

1399 

Halkirk 

3®7  5 

318° 

Latheron 

3675 

4006 

Oirick  ' 

875 

IOOI 

Reay 

Thurfo 

2262 

2298 

2963 

Wattin 

1424 

1230 

Wick 

3938 

5000 

Total 

22,215 

24,802 

22,215 

2,587 

CAIUS,  Kaye,  or  Keye,  Dr  John,  the  founder 
of  Caius  college  in  Cambridge,  was  born  at  Norwich 
in  1510.  He  was  admitted  very  young  a  ftudent  in 
Gonville  hall  in  the  above-mentioned  univerfity ;  and 
at  the  age  of  21  tranfiated  from  Greek  into  Latin  fome 
pieees  of  divinity,  and  into  Englifh  Erafmus’s  para- 
phrafe  on  Jude,  &c.  From  thefe  his  juvenile  labours,  it 
feems  probable  that  he  firft  intended  to  profccute  the 
ftudy  of  divinity.  Be  that  as  it  may,  he  travelled  to 
Italy,  and  at  Padua,  ftudied  phyfic  under  the  celebrated 
Montanus.  In  that  univerfity  he  continued  fome  time, 
where  we  are  told  he  read  Greek  le&ures  with  great 
applaufe.  In  1543,  he  travelled  through  part  of  Italy, 
Germany,  and  France  ;  and  returning  Lo  England  com¬ 
menced  do£lor  of  phyfic  at  Cambridge.  He  pradlifed 
firft  at  Shrewfbury,  and  afterwards  at  Norwich  ;  but 
removing  to  London,  in  1547*  he  was  admitted  fellow 
of  the  college  of  phyficians,  to  which  he  was  feveral 
years  prefident.  In  1557,  being  then  phyfickn  to 
Queen  IVIary,  and  in  great  favour,  he  obtained  a  licenfe 
to  advance  Gonville-hall,  where  he  had  been  educated, 
into  a  college  ^  which  he  endowed  with  feveral  confi- 
derable  eftates,  adding  an  entire  new  fquare  at  the  ex¬ 
pence  of  1834I.  Of  "this  college  he  accepted  the  ma- 
fterlhip,  which  he  kept  till  within  a  jjiort  time  of  his 
death.  He  was  phyiician  to  Edward  VI.  Queen  Mary, 
and  Queen  Elizabeth.  Towards  the  latter  end  of  his 
life  he  retired  to  his  own  college  at  Cambridge  5  where, 
having  refigned  the  mafterfhip  to  Dr  Leggc  of  Nor¬ 
wich.  he  fpent  the  remainder  of  his  life  as  a  fellow 
commoner.  He  died  in  July  1  573*  aged  63  }  and 
buiied  in  the  chapel  of  his  own  college.  Dr  Caius  was 
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Cams  a  learned,  a&ive,  benevolent  man.  In  1557,  he  creft- 
II  ed  a  tiionument  in  St  Paul’s  to  the  memory  of  the  fa- 
Calabafli.  mous  Xftnacre.  In  1 563,  he  obtained  a  grant  for  the 
college  of  phylicians  to  take  the  bodies  of  two  male- 
fa&ors  annually  for  diffe&ion }  and  he  was  the  inven¬ 
tor  of  the  injignia  which  diftingnifh  the  president  from 
the  reft  of  the  fellows.  He  wrote,  1.  Annals  of  the 
college  from  1555  to  1  572.  2.  Tranftation  of  feveral 

of  Galen’s  works.  Printed  at  different  times  abroad. 
3.  Hippocrates  de  Medicamentis  ;  firft  difeovered  and 
publiihed  by  our  author  :  alfo  De  ratione  vifius ,  Lov. 
1556,  8vo.  4.  De  Medendi Metkodo.  Bafil,  1554,  Lond. 
1556,  8 vo.  5.  Account  of  the  fweating  ficknefs  in 
England.  Lond.  1556,  1721.  It  is  entitled  De  ephe¬ 
mera  Britannica .  6.  Hiftory  of  the  univerfity  of  Cam¬ 

bridge.  Lond.  1568,  8vo,  1574,  4to,  in  Latin.  7.  De 
thermis  Britannicis,  Doubtful  whether  ever  printed. 

8.  Of  fome  rare  plants  and  animals.  Lond.  1570. 

9.  De  canibus  Britannicis,  1570,  1729.  10.  De  pro- 

nunciatione  Greece  et  Latince  Lingucc .  Lond.  1574.  1 1. 
De  libris  propriis.  Lond.  15  70.  Befides  many  other 
works  which  never  were  printed. 

CAKE,  a  finer  fort  of  bread,  denominated  from  its 
flat  round  figure. 

We  meet  with  different  compofitions  under  the  name 
of  cakes;  as  feed-cakes ,  made  of  flour,  butter,  cream,  fu- 
gar,  coriander,  and  caraway  feeds,  mace,  and  other 
fpices  and  perfumes,  baked  in  the  oven  ;  plum-cake , 
made  much  after  the  fame  manner,  only  with  fewer 
feeds,  and  the  addition  of  currants  :  pan -cakes,  made 
of  a  mixture  of  flour,  eggs,  &. c.  fried  }  cheefe-cahes , 
made  of  cream,  eggs,  and  flour,  with  or  without  cheefe- 
curd,  butter,  almonds,  &cf.  ,  oat-cakes ,  made  of  fine 
oaten  flour,  mixed  with  yeft  and  fometimes  without, 
rolled  thin,  and  laid  on  an  iron  or  ftone  to  bake  over 
a  flow  fire  •,  fugar-cakes ,  made  of  fine  fugar  beaten  and 
fearced  with  the  fineft  flour,  adding  butter,  rofe-water, 
and  fpices  \  rofe-cakes ,  fptac  enter  rofaceer ),  are  leaves  of 
rofes  dried  and  preffed  into  a  mafs,  fold  in  the  fhops  for 
epithems. 

The  Hebrews  had  feveral  forts  of  cakes,  which  they 
offered  in  the  temple.  They  were  made  of  the  meal 
cither  of  wheat  or  barley  5  they  were  kneaded  fome¬ 
times  with  oil  and  fometimes  with  honey.  Sometimes 
they  only  rubbed  them  over  with  oil  when  they  were 
baked,  or  fried  them  with  oil  in  a  frying  pan  upon  the 
fire.  In  the  ceremony  of  Aaron’s  confecration,  they 
iacrificed  a  calf  and  two  rams,  and  offered  unleavened 
bread,  and  cakes  unleavened,  tempered  with,  oil,  and 
wafers  unleavened,  anointed  with  oil  ;  the  whole  made 
of  fine  wheaten  flour.  Ex.  xxix.  1,  2. 

^  CAKET,  a  town  of  Alia,  in  Perfia,  in  the  province 
of  Curdiftan  near  Mount  Caucafus.  Its  trade  confifts 
chiefly  in  filks.  E.  Long.  46.  15.  N.  Lat.  43.  32. 

CALABASH,  Commerce ,  a  light  kind  of  veffel 
formed  of  the  fhell  of  a  gourd,  emptied  and  dried,  ferv- 
ing  to  put  divers  kinds  of  goods  in,  as  pitch,  rofin, 
and  the  like.  The  word  is  Spanifh,  Cafabacca ,  which 
fig  nines  the  fame.  The  Indians  alfo,  both  of  the  North 
and  South  fea,  put  the  pearls  they  have  filhed  in  cala- 

Ib allies,  and  the  negroes  on  the  coaft  of  Africa  do  the 
fame  by  their  gold  duft.  The  fmaller  calabaflies  are 
alfo  frequently  ufed  by  thefe  people  as  a  meafure,  by 
which  they  fell  thefe  precious  commodities  to  the  Eu¬ 
ropeans.  The  fame  veffels  likewife  ferve  for  putting 
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liquors  in  }  and  do  the  office  of  cups,  as  well  as  bottles,  CaUba fa, 
for  foldiers,  pilgrims,  &c.  t  Calabria.^ 

CALABASii-Tree.  See  Crescentia,  Botany  Index . 

African CALABASH-Tree.  See  ADANSONIA,  BOTANY 
Index. 

CALABRIA,  a  country  of  Italy,  in  the  kingdom 
of  Naples,  divided  into  Calabria  Ultra  and  Calabria. 

Citra,  commonly  called  Ulterior  and  Citerior ,  or  Far¬ 
ther  and  Hither  Calabria.  Calabria  Citerior  is  one  of 
the  1 2  provinces  of  the  kingdom  of  Naples  j  and  bounds 
ed  on  the  fouth  by  Calabria  Ultra,  on  the  north  by' 
Bafilicata,  and  on  the  weft  and  eaft  by  the  fea  :  Co- 
fenfa  is  the  capital.  Calabria  Ultra  is  wafhed  by  the 
Mediterranean  fea  on  the  eaft,  fouth,  and  weft,  and 
bounded  by  Calabria  Citra  on  the  north.  Reggio  is 
the  capital  town. 

This  country  has  been  almoft  entirely  defolatcd  by 
the  earthquakes  of  1783.  The  reiterated  fhocks  ex¬ 
tended  from  Cape  Spartivento  to  Amantea  above  the 
gulf  of  St  Eufemia,  and  alfo  affedled  that  part  of  Sicily 
which  lies  oppofite  to  the  fouthern  extremity  of  Italy. 

Thofe  of  the  5th  and  7th  of  February,  and  of  the  28th 
of  March,  were  the  moft  violent,  and  completed  the 
deftrudlion  of  every  building  throughout  the  above- 
mentioned  fpace.  Not  one  ftone  w'as  left  upon  another 
fouth  of  the  narrow  ifthmus  of  Squillace  ;  and  what  is 
more  difaftrous,  a  very  large  proportion  of  the  inhabi¬ 
tants  was  killed  by  the  falling  of  their  houfes,  near 
40,000  lives  being  loft.  Some  perfons  were  dug  out 
alive  after  remaining  a  furprifing  length  of  time  buried 
among  the  rubbilh.  Meflina  became  a  mafs  of  ruins  y 
its  beautiful  palazzata  was  thrown  in  upon  the  town, 
and  its  quay  cracked  into  ditches  full  of  water. 

Reggio  was  almoft  deftroyed  ;  Tropea  greatly  damaged} 
and  every  other  place  in  the  province  levelled  to  the 
ground. 

Before  and  during  the  concuffion  the  clouds  gather¬ 
ed,  and  then  hung  immoveable  and  heavy  over  the 
earth.  At  Palmi  the  atmofphere  wrore  fo  fiery  an 
afpe<51,  that  many  people  thought  part  of  the  town  was 
burning.  It  wras  afterwards  remembered  that  an  un- 
ufual  heat  had  affe&ed  the  Ikins  of  feveral  perfons  juft 
before  the  ftiock  }  the  rivers  affumed  a  muddy  aln- 
coloured  tinge,  and  a  fulphureous  fmell  was  almoft  ge¬ 
neral.  A  frigate  palling  betw  een  Calabria  and  Lipari 
felt  fo  fevere  a  fhock,  that  the  fteerfman  was  thrown 
from  the  helm,  and  the  cannons  were  raifed  upon  their 
carriages,  while,  all  around,  the  fea  exhaled  a  ftrong 
fmell  of  brimftone. 

Stupendous  alterations  wrere  occafioned  in  the  face 
of  the  country }  rivers  choked  up  by  the  falling  in  of 
the  hills,  were  converted  into  lakes,  which  if  not  Ipeedily 
drained  by  fome  future  convullion,  or  opened  by  human 
labour,  will  fill  the  air  W'ith  peftilential  vapours,  and 
deftroy  the  remnants  of  population.  Whole  acres  of 
ground,  with  houfes  and  trees  upon  them,  were  broken 
off  from  the  plains,  and  wafhed  many  furlongs  dowrn 
the  deep  hollowrs  which  the  courfc  of  the  rivers  had 
wrorn  }  there,  to  the  aftonifhment  and  terror  of  behold¬ 
ers,  they  found  a  newr  foundation  to  fix  upon,  either 
in  an  upright  or  an  inclining  pofition.  In  ftiort,  every 
fpecies  of  phenomenon,  incident  to  thefe  deftru&ive 
commotions  of  the  earth,  was  to  be  feen  in  its  utmoft- 
extent  and  variety  in  this  defolatcd  country.  Their 
Sicilian  majefties,  with  the  *  utmoft  expedition,  de- 
H  fpatehed 
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Calabria  fpatched  veffels  loaded  with  every  tiling  that  could  be 
II  thought  of  on  the  oceafion  for  the  relief  and  accommo- 
Calais.  dation  of  the  diftreffed  Calabrians  5  a  general  officer 


'  went  from  Naples  with  engineers  and  troops  to  direft 
the  operations  of  the  perfons  employed  in  clearing 
away  and  rebuilding  the  houfes,  and  to  defend  the 
property  of  the  fufferers.  The  king  ordered  this  offi- 
cer  to  take  all  the  money  the  royal  treafures  could  lup- 
ply  or  borrow  }  for,  rather  than  it  fliould  be  wanting 
on  this  prefling  call,  he  was.  determined  to  part  with 
his  plate,  nay  the  very  furniture  of  his  palace.  A 
meffengcr  fent  off  from  a  town  near  Reggio,  on  the 
8th  of  February,  travelled  four  days  without  {belter, 
and  without  being  able  to  proeure  a  morfel  of  bread  \ 
he  fupported  nature  with  a  piece  of  cheefe  which  he 
had  brought  in  his  pocket,  and  the  vegetables  he  was 
lucky  enough  to  find  near  the  road,  lo  add  to  a 
their  other  fufferings,  the  Calabrians  found  themfelves 
and  the  miferable  wreck  of  their  fortunes  expoied  to 
the  depredations  of  robbers  and  pirates.  Villains 
landed  from  boats  and  plundered  feveral  places,  and 
thieves  went  even  from  Naples  in  fearch  of  booty  .  In 
order  to  ftrike  a  greater  terror,  theydreffed  themfelves 
like  Algerines  but  were  difeovered  and  driven  off.  1  o 
this  accumulated  dillrefs  fucceeded  a  moil:  inciement 
feafon,  whieh  obflrufted  every  effort  made  to  alleviate 
it :  and  almoft  daily  earthquakes  kept  the  inhabitants 
in  continual  dread,  not  of  being  deftroyed  by  the  {all 
of  houfes,  for  none  were  left,  but  of  being  fwallowed 
up  by  the  fplitting  of  the  earth,  or  buried  m  the  waves 
by  fome  fudden  inundation. 

For  further  particulars  concerning  this  dread fu*  ca- 
taflrophe,  and  the  phenomena  attending  it,  fee  Earth¬ 
quake.  ,  .  r  n  . 

CALADE,  in  the  manege,  the  defeent  or  Hoping 
declivity  of  a  rifing  manege  ground,  being  a  fm all. emi¬ 
nence  upon  which  we  ride  down  a  horfe  feveral  times, 
putting  him  to  a  fhort  gallop,  with  his  fore  hams  in 
the  air,  to  learn  him  to  ply  er  bend  bis  haunches,  and 
form  his  flop  upon  the  aides  of  the  calves  of  the 
legs,  the  flay  of  the  bridle,  and  the  cavefon  feaiona- 

bly  given.  .n  . 

CALAGORINA,  or  Calaguris,  diftmguifhed 
by  the  furname  Nafica,  in  Ancient  Geography ,  a  city 
of  the  Vafeoncs  in  the  Hither  Spam  :  now  Lola- 

horra.  . 

CALAIiORRA,  an  epifcopal  town  ot  bpam,  in 
Old  Caftile,  feated  on  a  fertile  foil,  on  the  fide  of  a  hill 
which  extends  to  the  banks  of  the  river  Ebro.  W.  Long. 

2.  7.  N.  Lat.  42.  12.  •  T  T>* 

CALAIS,  a  ftrong  town  of  France,  in  Lower  Fi- 
cardy,  now  called  the  department  of  the  Straits  of  Ca¬ 
lais,  whieh  has  a  citadel  and  a  fortified  harbour  It 

is  built  in  the  form  of  a  triangle,  one  fide  or  which 

is  towards  the  fea.  The  citadel  is  as  large  as  the 

town,  and  has  but  one  entrance.  It  is  a  trading 

place,  with  handfome  ftreets,  and  feveral  churches  and 
inonafteries  \  the  number  of  inhabitants  is  reckoned 

to  be  4000.  . 

Calais  was  tafken  by  Edward  III.  in  1 347- 
ther  be  marehed  his  victorious  army  from  Creffy,  and 
inveftod  the  town  on  the  8th  of  September.  But  find¬ 
ing  that  it  could  not  be  taken  by  force  without  the 
deft ruftion  of  great  multitudes  of  his  men,  he  turned 
the  liege  into  a  blockade  )  and  having  made  ftrong  in- 


trenchments  to  fecure  his  army  from  the  enemy,  Buts  ^ 
to  proteCt  them  from  the  inclemency  of  the  weather, 
and  ftationed  a  fleet  before  the  harbour  to  prevent  the 
introduction  of  provifions,  he  refolved  to  wait  with 
patienee  till  the  place  fell  into  his.hands  by  famine* 
The  befieged,  difeovering  his  intention,  turned  feven* 
teen  hundred  women,  children,  and  old  people,  out 
of  the  town,  to  fave  their  provifions  5  and.  Edward 
had  the  goodnefs,  after  entertaining  them  with  a  din¬ 
ner,  and  giving  them  two-pence  a  piece,  to  fuffer  them 
to  pafs.  The  garrifon  and  inhabitants  of  Calais  hav¬ 
ing  at  length  confirmed  all  their  provifions,  and  even 
eaten  all  the  horfes,  dogs,  cats,  and  vermine  in  the 
place,  the  governor  John  de  Vienne  appeared  upon 
the  walls,  and  offered  to  capitulate.  Edward  greatly 
ineenfed  at  their  obftinate  refiftanee,  which  had  de¬ 
tained  him  eleven  months  under  their  walls,  at  an  im- 
menfe  expenee  both  of  men  and  money,  fent  Sir  Wal¬ 
ter  Mauny,  an  illuftrious  knight,  to  acquaint  the  go¬ 
vernor  that  he  would  grant  them  no  terms  j  but  that 
they  muft  furrender  at  diferetion.  At  length,  how¬ 
ever,  at  the  fpirited  remonllranees  of  the  governor, 
and  the  perfuafions  of  Sir  Walter  Mauny,  Edward 
confented  to  grant  their  lives  to  all  the  garrifon  and 
inhabitants,  except  fix  of  the  principal  burgeffes,  who 
fhould  deliver  to  him  the  keys  of  the  city,  with  *'  pcs 
about  their  neeks.  When  thefe  terms  were  made 
known  to  the  people  of  Calais,  they  were  plunged  in¬ 
to  the  deepeft  dillrefs  j  and  after  all  the  miferies  they 
had  fuffered,  they  could  not  think  without  horror  of 
giving  up  fix  of  their  fellow-citizens  to  certain  death. 
In  this  extremity,  when  the  whole  people  were  drown¬ 
ed  in  tears,  and  uncertain  what  to  do,  Euftace  de  St 
Pierre,  one  of  the  rieheff  merchants  in  the  place,  ftep- 
ped  forth,  and  voluntarily  oftered  himfelf  to  be  one 
of  thefe  fix  devoted  viclims.  His  noble  example  was 
foon  imitated  by  other  five  of  the  molt  wealthy  citi- 
Thefe  true  patriots,  barefooted  and  bareheaded, 
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with  ropes  about  their  neeks,  were  attended  to  the 
gates  by  the  whole  inhabitants,  with  tears,  bleflmgs, 
and  prayers  for  their  fafety.  When  they  were  brought 
into  Edward’s  prefenee,  they  laid  the  keys  of  the 
city  at  his  feet,  and  falling  on  their  knees  implored 
his  merey  in  fueh  moving  ftrains,  that  all  the  noble 
fpeClators  melted  into  tears.  The  king’s  refentment 
w’as  fo  ftrong  for  the  many  toils  and  Ioffes  he  had  fuf¬ 
fered  in  this  tedious  fiege,  that,  he  w^as  in  fome  dangei* 
of  forgetting  his  ufual  humanity  ?  when  the  queen, 
falling  upon  her  knees  before  him,  earneftly  begged 
and  obtained  their  lives.  This  great  and  good  princefs 
conduCled  thefe  virtuous  eitizens,  whofe  lives  {he  had 
faved,  to  her  own  apartment,  entertained  them  honour¬ 
ably,  and  difmiffed  them  with  prefents.  Edward  took 
poffeflion  of  Calais  Auguft  4.  j  and  in  order  to  fecure 
a  eonqueft  of  fo  great  importance,  and  which  had  coft 
him  fo  dear,  he  found  it  neceffary  to  turn  out  all  the 
aneient  inhabitants,  who  had  difeovered  fo  ftrong  an 
attachment  to  their  native  prince,  and  to  people  it 
with  Englifti.  e 

Calais  remained  in  fubje&ion  to  England  till  the 
reign  of  Queen  Mary,  when  it  was  retaken  by  the 
duke  of  Guife.  This  general  began  the  enterprife  by 
ordering  the  privateers  of  Normandy  and  Bretagne  to 
cruife  in  the  Channel,  more  efpecially  in  the  very  ftraits 
of  Calais  ;  he  then  detached  the  duke  of  Nevers  with 


CAL  [59 

Calais  a  confidcrable  army  towards  the  country  of  Luxem- 
burg  3  a  motion  which  drew  the  attention  of  the  Spa¬ 
niards  that  way  :  when  all  things  were  ready,  he  pro¬ 
cured  an  application  from  the  people  of  Boulogne, 
for  a  body  of  troops  to  ieeure  them  again  ft  the  ineur- 
fions  of  the  Spaniards  3  he  lent  a  ftrong  detachment  at 
their  requc.it,  which  was  followed  by  another,  under 
colour  of  fupporting  them  *,  then  repaired  thither  in 
perfon,  fccure  that  his  officers  would  follow  his  in- 
ilru&ions  :  and  thus,  on  the  firft  day  of  the  new 
year,  1557,  Calais  was  inveited.  He  immediately  at¬ 
tacked  Fort  St  Agatha,  which  the  garrifon  quitted, 
and  retired  into  the  fort  of  Nicolai,  which,  together 
with  the  Riibank,  the  befiegers  attacked  at  the  fame 
time,  granted  good  terms  to  the  officer  who  command¬ 
ed  in  the  former,  but  obliged  the  garrifon  of  the  latter 
to  furrender  prifoners  of  war.  By  thefe  means  he 
opened  a  communication  with  the  fea  :  and  having 
received  from  on  board  the  ffiips  an  immenfe  quantity 
Of  hurdles,  his  infantry,  by  the  help  of  them,  palTed 
the  moraffes  that  lie  round  the  towm.^  He  then  made 
a  faife  attack  at  the  water-gate,  which  drew  the  at¬ 
tention  of  the  garrifon,  who  fatigued  themfelves  exceed¬ 
ingly  in  making  iiltreuehments  behind  the  breach  3  but 
when  they  had  finished  their  work,  he  began  to  fire 
Upon  the  caftle,  where  the  walls  were  very  old,  and 
had  been  neglected  on  aeeount  of  the  breadth  ©f  the 
ditch,  which  was  alfo  very  deep  w  hen  the  tide  was  in  $ 
but  a  great  breach  being  made,  the  duke  eaufed  it 
to  be  attacked  in  the  night,  and  during  the  ebb,  the 
foldiers  paffing  almoft  up  to  the  fhoulders.  The  place 
was  eafily  carried,  though  the  governor  made  three 
vigorous  attacks  before  the  break  of  day,  in  order  to 
diflodge  them  3  but  the  French,  though  they  loft  a 
confidcrable  number  of  men,  kept  their  polls.  The 
governor  then  faw  that  it  was  impracticable  to  de¬ 
fend  the  place  any  longer,  and  therefore  made  the 
beft  terms  for  himfelf  that  he  could  obtain,  which, 
however,  were  not  very  good  :  and  thus  in  eight  days 
the  duke  of  Guifc  recovered  a  fort  refs  which  coft  the 
victorious  Edward  III.  a  whole  year’s  liege,  and  which 
had  been  now  210  years  in  the  poffeflion  of  the  Eng- 
lifh,  without  fo  much  as  a  fingle  attempt  to  retake  it. 
There  are  very  different  accounts  given  of  this  matter. 
Some  Englifh  hiftorians  fay,  that  King  Philip  pene¬ 
trated  the  defign  »f  the  French  upon  this  fortrefs, 
gave  notice  of  it  in  England,  and  offered  to  take  the 
defence  of  it  upon  himfelf 3  but  that  this,  out  of  jea- 
loufy,  Was  refilled,  it  being  believed  to  be  only  an  ar¬ 
tifice  to  get  a  place  of  fueh  confequenee  into  his  own 
hands.  The  truth  of  the  matter  feems  to  be  this  : 
The  ftrength  of  Calais  confifted  in  its  fituation  and 
outworks,  which  required  a  very  numerous  garrifon  3 
but  this  being  attended  with  a  very  large  expcnce,  the 
beft  part  of  the  troops  had  been  fent  to  join  Philip’s 
tirmy,  fo  that  the  governor  had  not  above  5Q0  men, 
and  there  were  no  more  than  250  of  the  townfnien 
able  to  bear  arms.  As  to  ammunition,  artillery,  and 
provifions,  the  French  found  there  abundance  :  but 
with  fo  llender  a  garrifon,  it  was  impoftible  to  make 
a  bettfer  defence  3  and  therefore  when  the  Lord  Went¬ 
worth,  who  was  governor,  and  whom  the  French  call 
Lord  Dumfort,  was  tried  by  his  peers  for  the  lofs 
sbf  this  place,  he  was  acquitted.  The  duke  obliged 
ttU  the  Englifh  inhabitants  to  quit  Calais  3  and  bellow- 
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ed  the  government  of  it  upon  Des  Tenues,  who  was 
foon  after  made  a  marllial  of  France* 

The  fortifications  of  Calais  are  good  3  but  its  great-  1 
eft  ftrength  is  its  fttuation  among  the  marffies,  which 
may  be  overflowed  at  the  approach  of  an  enemy.  The 
harbour  is  not  fo  good  as  formetly,  nor  will  it  admit 
vcffels  of  any  great  burden.  In  times  of  peace,  there 
are  packet  boats  going  backward  and  forward  twice  a 
week  from  Dover  to  Calais,  which  is  21  miles  diftant* 
E.  Long.  2.  6.  N*  Lat.  50.  58. 

Calais  and  Zetes ,  in  fabulous  hillory,  fons  of  Bore¬ 
as  and  Orythia,  to  whom  the  poets  attributed  wings  ; 
they  w  ent  on  the  voyage  to  Colchis  with  the  Argonauts  3 
delivered  Phineus  from  the  harpies  3  and  were  flam  by 
Hercules. 

CALAMANCO,  a  fort  of  woollen  fluff  manufac¬ 
tured  in  England  and  Brabant.  It  has  a  fine  glofs  ;  and 
is  checkered  in  the  warp,  whence  the  checks  appeal 
only  on  the  right  fide,  Some  calamancoes  are  quite 
plain,  others  have  broad  llripes  adorned  with  flowers, 
fome  w  ith  plain  broad  llripes,  fome  with  narrow^  llripes, 
and  others  watered. 

CALAMARiiE,  in  Botany ,  an  order  of  plants  in 
the  Fragmenta  r%thodi  natui'alis  of  Linnaeus  3  in  which 
he  has  the  following  genera,  viz.  bobartia,  feirpus,  ey- 
perus,  eriophorum,  car  ex,  fchoenus,  flagellaria,  j  uncus* 
See  Botany. 

CALAMATA,  a  confiderable  town  of  Turkey  in 
Europe,  in  the  Morea,  and  province  of  Belvedera.  It 
was  taken  by  the  Venetians  in  1685  3  but  the  Turks 
retook  it  afterwards  with  all  the  Morea.  It  Hands  on 
the  river  Spinarza,  eight  miles  from  the  fea.  E.  Long* 
22.  1 5.  N.  Lat.  37.  8. 

CALAMINE,  Calamy,  Lapis  Calaminaris ,  or  Cad- 
mia  FoJJilis ,  a  fort  of  Hone  or  mineral  containing  zinc, 
iron,  and  fometimes  other  fubftanees.  It  is  eonfidera- 
bly  heavy  3  moderately  hard  and  brittle,  ot  of  a  con¬ 
fluence  betwixt  Hone  and  earth  :  the  colour  fometimes 
whitilh  or  gray  3  fometimes  yellowifh,  or  of  a  deep  yel¬ 
low  3  fometimes  red  3  fometimes  brown  or  blackiih.  It  is 
plentiful  in  feveral  places  of  Europe,  as  Hungary,  Tran- 
fylvania,  Poland,  Spain,  Sweden,  Bohemia,  Saxony, 
Collar,  France,  and  England,  particularly  in  Derby- 
fhire,  Gloucefterlbire,  Nottinghamfhre,  and  Somcrfet- 
ffiire,  as  alfo  in  Wales.  The  ealamine  of  England,  how¬ 
ever,  is  by  the  bell  judges  allowed  to  be  fuperior  in  qua¬ 
lity  to  that  of  moll  other  countries.  It  feldom  lies  very 
deep,  being  chiefly  found  in  clayey  grounds  near  the  fur- 
faee.  In  folne  places  it  is  mixed  with  lead  ores.  It  is  a 
true  ore  of  zinc,  and  is  ufed  as  an  ingredient  in  making  of 
brafs. — Newman  relates  various  experiments  with  this 
mineral,  the  only  refult  of  which  was  to  Ihow  that  it  con¬ 
tained  iron  as  well  as  zinc.  The  moll  remarkable  are  the 
following  :  A  faturated  folution  of  calamine  in  the  marine 
acid,  concentrated  by  evaporating  part  of  the  liquor,  ex¬ 
hibits  in  the  cold  an  appearance  of  fine  cryllals,  w  hich  on 
the  application  of  w  armth  diffolve  and  difappear.  A  lit¬ 
tle  of  this  concentrated  folution  tinges  a  large  quantity  of 
wrater  of  a  bright  yellow  colour  3  and  at  the  fame  time 
depofites  by  degrees  a  fine,  fpongy,  brownifh  precipitate. 
Blue  diffolved  in  this  folution,  and  afterwards  infpiffated, 
forms  an  extremely  flippery  tenacious  mafs,  which  does 
not  become  dry,  and,  were  it  not  too  expenfive,  might 
be  of  ufe  for  entangling  flies,  caterpillars,  &e.  Sulphur 
boiled  in  this  folution,  feems  to  acquire  fome  degree  of 
H  2  tranfpareney* 
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tran fparency. — This  mineral  is  an  artielc  in  the  materia 
mediea  3  but,  before  it  eomes  to  the  (hops  isufually  roaf- 
,  ted'  or  caleined,  in  order  to  feparate  fome  arfenieal  or  ful- 
phureous  matter  which  in  its  erude  ft  ate  it  is  fuppofed  to 
contain,  and  to  render  it  more  eafily  reducible  into  a 
fine  powder.  In  this  ftate  it  is  employed  in  eollyria  a- 
gainft  de  flux  ions  of  thin  acrid  humours  upon  the  eyes,  for 
drying  up  moift  running  uleers,  and  healing  excoriations. 

It  is  the  bafis  of  an  officinal  epulotie  Cerate.  . 

There  is  another  fubftanee  from  which  this  femi- 
metal  is  alfo  obtained.  This  is  called  cadmia  fornacum 
or  cadmia  of  the  furnaces ,  to  diftinguifh  it  from  the 
other.  This  is  a  matter  fublimed  when  ores  contain¬ 
ing  zine,  like  thofe  of  Rammelffierg,  are  fmelted. 
This  cadmia  confifts  of  the  flowers  of  the  femi-metal 
fublimed  during  the  fufion,  and  adhering  to  the  inner 
furfaccs  of  the  walls  of  furnaces,  where  they  fuffer  a 
femi-fufion,  and  therefore  acquire  fome  folidity.  So 
great  a  quantity  of  thefe  is  colledled,  that  they  form 
very  thick  incruftations,  which  muft  be  frequently  ta¬ 
ken  off. 

CAL AMINT.  See  Melissa  and  Mentha,  Bo¬ 
tany  Index. 

CALAMUS.  See  Botany  lndc».  There  is  but 
one  fpeeies,  the  rotang.  The  Item  is  without  branches, 
has  a  crown  at  top,  and  is  every  where  befet  with  ft  raight 
fpines.  This  is  the  true  Indian  cane,  which  is  not 
vifible  on  the  outfide  3  but  the  bark  being  taken  off 
difeovers  the  fmooth  flick,  which  has  no  marks  of  fpine 
on  the  bark,  and  is  exa&ly  like  thofe  which  the 
Dutch  fell  to  us  3  keeping  this  matter  very  fecret,  left 
travellers  going  by  fliould  take  as  many  canes  out  of 
the  woods  as  they  pleafe.  Sumatra  is  faid  to  be  the 
place  where  moft  of  thefe  flicks  grow.  Such  are  to 
be  ehofen  as  are  of  proper  growth  between  two  joints 
fuitable  to  the  fafhionable  length  of  canes  as  they  are 
then  worn  3  but  fuch  are  fearee.  The  calamus  rotang 
is  one  of  feveral  plants  from  which  the  drug  called  dra¬ 
gons  blood  is  obtained. 

Calamus,  in  the  aneient  poets,  denotes  a  fimple 
kind  of  pipe  or  fiflula,  the  mufical  inftrument  of  the 
fhepherds  and  herdsmen  3  ufually  made  either  of  an 
oaten  ftalk  or  a  reed. 

Calamus  Aromaticus ,  or  Sweet  feented  Flag ,  in  the 
materia  mediea,  a  fpecies  of  flag  ealled  acorus  by  Lin- 
nceus.  See  Acorus,  Botany  Index . 

Calamus  Scriptorius ,  in  antiquity,  a  reed  or  rufh.to 
write  with.  The  ancients  made  ufe  of  ftyles  to  write 
on  tables  covered  with  wax  3  and  of  reed  or  rufh,  to 
write  on  parchment,  or  Egyptian  paper. 

C ALAMY,  Edmund,  an  eminent  Prefbyterian  di- 
born  at  London  in  the  year  1 600,  and  educated 


at  Pembrokc-hall,  Cambridge,  where  his  attachment 
to  the  Arminian  party  excluded  him  from  a  fellowfhip. 
Dr  Felton  bifhop  of  Ely,  however,  made  him  his  chap¬ 
lain  3  and,  in  1639,  he  was  ehofen  miniflerof  St  Mary 
Aldermary,  in  the  eity  of  London..  Upon  the  opening 
of  the  long  parliament,  he  diftinguiflied  himfelf.in.de- 
fence  of  the  prefbyterian  eaufe  3  and  had  a. principal 
hand  in  writing  the  famous  Smeclymnus,  which,  him- 
ielf  fays,  gave  the  firit  deadly  blow  to  Epifcopaey.  The 
authors’ of  this  trad  were  five,  the  initials  of  whole 
names  formed  the  name  under  whieli  it  was  publilhedj 
viz.  Stephen  Marflial,  Edmund  Calamy,  Thomas 


Yeung,  Mathew  Newcomen,  and  William  Spar  flow. 


He  was  after  that  an  a£live  member  in  the  affembly  of  Calamy. 
divines,  was  a  ftrenuous  oppofer  of  fe&aries,  and  ufed 
his  utmoft  endeavours  to  prevent  thofe  violences  com¬ 
mitted  after  the  king  was  brought  from  the  ille  of 
Wight.  In  Cromwell’s  time,  he  lived  privately,  but 
was  affiduous  in  promoting  the  king’s  return  3  for 
which  he  was  afterwards  offered  a  bifhopric,  but  rc- 
fufed  it.  He  was  eje&ed  for  nonconformity  in  1662  3 
and  died  of  grief  at  the  fight  of  the  great  fire  of  Lon¬ 
don. 

Calamy,  Edmund ,  grandfon  to  the  preceding,  (by 
his  eldeft  fon,  Mr  Edmund  Calamy,  who  was  eje&ed 
from  the  living  of  Moxton  in  Effex  on  St  Bartholo¬ 
mew’s  day  1662)  was  born  in  London,  April  5.  1671. 

After  having  learned  the  languages,  and  gone  through 
a  eourfe  of  natural  philofophy  and  logic  at  a  private 
aeademy  in  England,  he  fludied  philofophy  and  civil 
law  at  the  univerfity  of  Utrecht,  and  attended  the  lec¬ 
tures  of  the  learned  Grievius.  Whilft  he  refided  here, 
an  offer  of  *a  profeffor’s  chair  in  the  univerfity  of  Edin¬ 
burgh  was  made  him  by  Mr  Carftairs,  principal  of  that 
univerfity,  lent  over  on  purpofe  to  find  a  perfon  pro¬ 
perly  qualified  for  fueh  an  office.  This  he  declined  3 
and  returned  to  England  in  1691,  bringing  with  him 
letters  from  Grcevius  to  Dr  Poeocke  canon  of  Chriil- 
church  and  regius  profeffor  of  Hebrew,  and  to  Dr 
Bernard,  Savilian  profeffor  of  aflronomy,  who  obtained 
leave  for  him  to  profeeute  his  ftudies  in  the  Bodleian 
library.  Having  rcfolved  to  make  divinity  his  princi¬ 
pal  ftudy,  he  entered  into  an  examination  of  the  eontro- 
verfy  between  the  conformills  and  noneonformifls  3 
which  determined  him  to  join  the.  latter  3  and  coming 
to  London  in  1692,  he  was  unanimoufly  ehofen  affift- 
ant  to  Mr  Matthew  Sylvefler  at  Blaekfriars  :  and  in 
1694,  he  was  ordained  at  Mr  Annefly’s  meeting- 
houfe  in  Little  St  Helena,  and  foon  after  was  invited 
to  become  affiftant  to  Mr  Daniel  Williams  in  Hand- 
Alley.  In  1702,  he  was  ehofen  to  be  one  of  the  lec¬ 
turers  in  Salters-hall  3  and  in  1703,  fuceeeded  Mr 
Vincent  Alfop  as  pallor  of  a  great  congregation  in 
Weftminfler.  He  drew  up  the  table  of  contents  to  Mr 
Baxter’s  hiftory  of  his  life  and  times,  which  was  fent 
to  the  prefs  in  1696  3  made  fome  remarks  on  the  work 
itfelf,  and  added  to  it  an  index  3  and,  refle&ing  on  the 
ufefulnefs  of  the  book,  he  faw  the  expediency  of  con¬ 
tinuing  it,  for  Mr  Baxter’s  hiftory  came  no  lower  than 
the  year  1684.  Accordingly  he  compofed  an  abridge¬ 
ment  of  it,  with  an  account  of  many  other  minifters 
who  were  eje&ed  after  the  reftoration  of  Charles  II.  3 
their  apology,  containing  the  grounds  of  tlicir  non¬ 
conformity  and  pra&ice  as  to  dated  and  oecaiional 
eommunion  with  the  church  of  England  3  and  a  con¬ 
tinuation  of  their  hiftory  till  the  year  1691.  This  work 
was  publi died  in  1702.  Fie  afterwards  publifhed.a 
moderate  defence  of  nonconformity,  in  three  trads,  in 
anfwer  to  fome  trails  of  Dr  Hoadly.  In  1709,  Mr 
Calamy  made  a>tour  to  Scotland  3  and  had  the  degree 
of  do£lor  of  divinity  conferred  on  him  by  the  uuiverfi- 
ties  of  Edinburgh,  Aberdeen,  and  Glafgow.  In  1  7 1 3 ? 
he  publifhed  a  fecond  edition  of  his  Abridgement  of 
Mr  Baxter’s  hiftory  of  his  life  and  times  3  in  which, 
among  other  additions,  there  is  a  continuation  of  the 
hiftory  through  King  William’s  reign,  and.  Queen 
Anne’s,  down  to  the  palling  of  the  oeealional  bill ;  and 
in  the  clofe  is  fubjointd  the  reformed  liturgy,  which  wa-s 
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dra\rn  up  and  prefented  to  the  biiliops  in  1661,  ct  that^ 
the  world  may  judge  (he  fays  in  his  preface)  how  fair¬ 
ly  the  ejected  miniders  have  been  often  reprcfented  as 
irreconcilable  enemies  to  all  liturgies.”  In  1718,  he 
wrote  a  vindication  of  his  grandfather,  and  fevera) 
other  perfons,  againft  certain  reflexions  ead  upon 
them  by  Mr  Archdeacon  Eehard  in  his  Hiftory  of 
England  ;  and  in  1728  appeared  his  Continuation 
of  the  account  of  the  miniders,  leXurers,  mailers, 
and  fellows  of  colleges,  and  fchoolmaders,  who  were 
ejeXed,  after  the  redoration  in  1660,  by  or  before 
the  aX  of  uniformity.  He  died  June  3.  1732,  great¬ 
ly  regretted  not  only  by  the  diiTenters,  but  alfo  by 
the  moderate  members  of  the  eflablifhed  chureh,  both 
clergy  and  laity,  with  many  of  whom  he  lived  in 
great  intimacy.  Befides  the  pieces  already  mention¬ 
ed,  he  publiihed  a  great  many  fermons  on  feveral  fub- 
jeXs  and  occafions.  He  was  twiee  married,  and  had 
13  children. 

CAL  ANDRE,  a  name  given  by  the  French  wri¬ 
ters  to  an  infeX  that  does  vail  mifehief  in  granaries. 
It  is  properly  of  the  fcarab  or  beetle  elafs  ;  it  lias  two 
antennoe  or  horns  formed  of  a  great  number  of  round 
joints,  and  covered  with  a  foft  and  iliort  down ;  from 
the  anterior  part  of  the  head  there  is  thruil  out  a 
trunk,  which  is  fo  formed  at  the  end,  that  the  erea- 
ture  eafily  makes  way  with  it  through  the  coat  or  ikin 
that  covers  the  grain,  and  gets  at  the  meal  or  farina 
on  which  it  feeds  ;  the  infide  of  the  grains  is  alfo  the 
place  where  the  female  depofites  her  eggs,  that  the 
young  progeny  may  be  born  with  provinon  about  them. 
When  the  female  has  pierced  a  grain  of  corn  for  this 
purpofe,  (lie  depofites  in  it  one  egg,  or  at  the  utmod 
two,  but  (lie  mod  frequently  lays  them  fmgle  :  thefe 
eggs  hatch  into  fmall  worms,  which  are  ufually  found 
with  their  bodies  rolled  up  in  a  fpiral  form,  and  after 
eating  till  they  arrive  at  their  full  growth,  they  are 
changed  into  chryfalcs,  and  from  thefe  in  about  a 
fortnight  comes  out  the  perfeX  calandre.  The  fe¬ 
male  lays  a  confiderable  number  of  eggs  •,  and  the  in- 
creafe  of  thefe  creatures  would  be  very  great,  but  na¬ 
ture  has  fo  ordered  it,  that  while  in  the  egg  date,  and 
even  while  in  that  of  the  worm,  they  are  fubjeX  to  be 
eaten  by  mites  ;  thefe  little  vermine  are  always  very 
plentiful  in  granaries,  and  they  dedroy  the  far  greater 
number  of  thefe  larger  animals. 

CALAS,  John;  the  name  of  a  mod  unfortunate. 
Protedant  merchant  at  Thouloufe,  inhumanly  buteher- 
ed  under  forms  of  law  cruelly  prodituted  to  (belter  the 
fanguinary  diXates  of  ignorant  Popiih  zeal.  He  had 
lived  40  years  at  Thouloufe.  His  wife  was  an  English 
woman  of  French  extraXion  ;  and  they  had  five  ions  ; 
one  of  whom,  Lewfis,  had  turned  Catholic  through 
the  perfuafions  of  a  Catholic  maid  who  had  lived  30 
years  in  the  family.  In  OXober  1 76  r ,  the  family 
confided  of  Calas,  his  wife,  Mark  Anthony  their  fon, 
Peter  their  fecond  fon,  and  this  maid.  Anthony  was 
educated  for  the  bar ;  but  being  of  a  melancholy  turn 
of  mind,  was  continually  dwelling  on  paffages  from 
authors  on  the  fubjeX  of  fuicide,  and  one  night  in 
that  month  hanged  himfelf  on  a  bar  laid  acrofs  two 
folding  doors  in  their  (Imp.  The  crowd  colleXed  by 
the  confufion  of  the  family  on  fo  (hocking  a  diicovery, 

!  >ok  it  into  their  heads  that  he  had  been  drangled  by 
the  family  to  prevent  his  *  changing  Lis  religion,  and 


that  this  was  a  common  praXice  among  Protedanls. 
The  officers  of  judice  adopted  the  popular  tale,  and 
were  fupplied  by  the  mob  with  what  they  accepted  as  ^ 
evidences  of  the  faX.  The  fraternity  of  White  Peni¬ 
tents  got  the  body,  buried  it  with  great  ceremony, 
and  performed  a  iolemn  ferviee  for  him  as  a  martyr  : 
the  Francifcans  did  the  fame  ;  and  after  thefe  formali¬ 
ties  no  one  doubted  the  guilt  of  the  devoted  heretical 
family.  They  were  all  condemned  to  the  torture,  to 
bring  them  to  confeffion  :  they  appealed  to  the  parlia¬ 
ment  ;  who,  as  weak  and  as  wicked  as  the  fubordinate 
magidrates,  fentenced  the  father  to  the  torture,  ordi¬ 
nary  and  extraordinary,  to  be  broken  alive  upon  the 
wheel,  and  then  to  be  burnt  to  adies.  A  diabolieal 
decree  1  which,  to  the  (liame  of  humanity,  was  aXu- 
ally  carried  into  execution.  Peter  Calas,  the  other 
fon,  was  baniffied  for  life  ;  and  the  red  were  acquitted. 
The  didraXed  widow  found  fome  friends, "and  among 
the  red  M.  Voltaire,  who  laid  her  cafe  before  the 
eouncil  of  date  at  Vcrfailles,  and  the  parliament  of 
Thouloufe  was  ordered  to  tranfmit  the  proceedings. 
Thefe  the  king  and  council  unanimoufly  agreed  to  an¬ 
nul  ;  the  capitoul  or  chief  magidrate  of  Thouloufe  was 
degraded  and  fined  ;  old  Calas  was  declared  to  have 
been  innocent  ;  and  every  imputation  of  guilt  was  re¬ 
moved  from  the  family,  who  alfo  received  from  the 
king  and  clergy  confiderable  gratuities. 

CALASH,  or  Calesh,  a  fmall  light  kind  of  cha¬ 
riot  or  chair,  with  very  low  wheels,  ufed  chiefly  for 
taking  the  air  in  parks  and  gardens.  The  ealadi  is  for 
the  mod  part  richly  decorated,  and  open  on  all  fides 
for  the  conveniency  of  the  air  and  profpeX,  or  at  mod 
ciielofed  with  light  mantlets  of  wax-cloth  to  be  opened' 
and  diut  at  pleafure.  In  the  Philofophical  Tranfae- 
tions  we  have  a  defer iption  of  a  new  fort  of  ealadi  go¬ 
ing  on  two  wheels,  not  hung  on  traces,  yet  eafier  than 
the  common  coaches,  over  which  it  has  this  further 
advantage,  that  whereas  a  common  coach  will  over¬ 
turn  if  one  wheel  go  on  a  furface  a  foot  and  a  half 
higher  than  the  other,  this  will  admit  of  a  difference 
of  3-*-  feet  w  ithout  danger  of  overturning.  Add,  that, 
it  w'ould  turn  over  and  over  ;  that  is,  after  the  (pokes 
being  fo  turned  as  that  they  are  parallel  to  the  hori¬ 
zon,  and  one  w’heel  flat  over  the  head  of  him  that 
rides  in  it,  and  the  other  flat  under  him,  it  will  turn 
once  more,  by  w  hich  the  wheels  are  placed  in  JIatu 
quo ,  without  any  diforder  to  the  horfe  or  rider. 

CALASIO,  Marius,  a  Francifcan,'  and  profeffor 
of  the  Hebrew  language  at  Rome,  of  whom  there  is 
very  little  to  be  faid,  but  that  he  publiihed  there,  in 
the  year  1621,  a  Concordance  of  the  Bible,  which 
confided  of  four  great  volumes  in  folio.  This  work 
has  been  highly  approved  and  commended  both  by 
Protedants  and  Papifls,  and  is  indeed  a  mod  admi¬ 
rable  work.  For  befides  the  Hebrew  words  in  the 
Bible,  whieh  arc  in  the  body  of  the  book,  with  the' 
Latin  verfion  over  agaiiid  them;  there  are,  in  ther 
margin,  the  differences  between  the  Septuagint  verfion 
and  the  Vulgate  ;  fo  that  at  one  view  may  be  Ren 
wherein  the  three  Bibles  agree,  and  wherein  they  dif¬ 
fer.  Moreover,  at  the  beginning  of  every  article  there 
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of  each  Hebrew  word  ;  affords  an  opportunity  of  com¬ 
paring  it  with  other  oriental  languages,  viz.  wJth  ther 
Svriac,  Arabic,  and  Chaldee ;  and  is  extremely  ufcful 
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Cataiio  for  determining  more  exactly  the  true  meaning  of  the 
*,  .  II  .  Hebrew  words. 

^Una> .  CALASIRIS,  in  antiquity,  a  linen  tunic  fringed 
at  the  bottom,  and  worn  by  the  Egyptians  under  a 
white  woollen  garment :  but  this  laft  they  were  ob¬ 
liged  to  pull  off  when  they  entered  the  temples,  being 
only  allowed  to  appear  there  in  linen  garments. 

CALATAJUD,  a  large  and  handfome  town  of 
Spain,  in  the  kingdom  of  Arragon  $  fituated  at  the 
confluence  of  the  rivers  Xalon  and  Xiloca,  at  the  end 
of  a  very  fertile  valley,  with  a  good  caftlc  on  a  rock. 
W.  Long.  2.  9.  N.  Lat.  41.  22. 

CALATHUS,  in  antiquity,  a  kind  of  hand  baiket 
made  of  light  wood  or  ruflies  3  ufed  by  the  women 
Sometimes  to  gather  flowers,  but  chiefly  after  the  ex¬ 
ample  of  Minerva  to  put  their  work  in.  The  figure 
of  the  calathus,  as  represented  on  ancient  monument?, 
is  narrow  at  the  bottom,  and  widening  upwards  like 
that  of  a  top.  Pliny  compares  it  to  that  of  a  lily. 
The  calathus  or  work  bafket  of  Minerva  is  no  lefs  ce¬ 
lebrated  among  the  poets  than  her  difiaff. 

Calathus  was  alfo  the  name  of  a  cup  for  wine 
ufed  in  facrifices. 

CALATOIi,  in  antiquity,  a  crier,  or  officer  ap^ 
pointed  to  publifh  feme  thing  aloud,  or  call  the  peo¬ 
ple  together.  The  word  is  formed  from  xutea,  toocoi 
I  call.  Such  minifters  the  pontifices  had,  whom  they 
ufed  to  fend  before  them  when  they  went  to  facrifiee 
on  ferice  or  holidays,  to  advertife  the  people  to  leave 
off  work.  The  magiftrates  alfo  ufed  cat  a  tores ,  to  call 
the  people  to  the  comitia,  both  curiata  and  centurintOi 
The  officers  in  the  army  alfo  had  calatores  ;  as  had  like- 
wife  many  private  families,  to  invite  their  gueffs  to 
entertainments. 

CAL  ATRAVA,  a  city  of  New  Caflile,  In  Spain, 
fituated  on  the  river  Guadiana,  45  miles  fouth  of  To¬ 
ledo.  W.  Long.  4.  20.  N.  Lat.  39.  o. 

Knights  of  CALATRAVA ,  a  military  order  in  Spain, 
inflituted  by  Saiicho  III.  king  of  Caflile,  upon  the 
following  occafion  :  When  that  prince  took  the  flrong 
fort  of  Calatrava  from  the  Moors  of  Andalufia,  he  gave 
it  to  the  Templars,  who,  Wanting  courage  to  defend 
it,  returned  it  him  again.  Then  Don  Reymond  of 
the  order  of  the  Ciflercians,  accompanied  with  feveral 
perfons  of  quality,  made  an  offer  to  defend  the  place, 
which  the  king  thereupon  delivered  up  to  them,  and 
inflituted  that  order.  It  increased  fo  much  under  the 
reign  of  Alphonfus,  that  the  knights  defired  they 
might  have  a  grand  mafler,  which  was  granted.  Fer¬ 
dinand  and  Ifabella  afterwards,  with  the  confent  of 
Pope  Innocent  VI II.  re-united  the  grand  maflerfhip  of 
Calatrava  to  the  Spanifh  crown  3  fo  that  the  kings  of 
Spain  arc  now  become  perpetual  admiriiflrators  there¬ 
of. 

The  knights  of  Calatrava  bear  a  crofs  gules,  fleur- 
delifed  with  green,  &.c.  Their  rule  and  habit  was 
originally  that  of  the  Ci  Here  kins. 

CALAURIA,  in  Ancient  Geography,  an  ifland  of 
Greece  in  the  Saronic  bay,  over  againfl  the  port  of 
Troezcn,  at  the  diflance  of  40  fladia.  Hither  Demo- 
flhenes  went  twice  into  banifluneftt  *,  and  here  he  died. 
Neptune  was  faid  to  have  accepted  this  ifiand  from 
Apollo,  in  exchange  for  Delos.  The  city  flood  on  a 
j>igh  ridge  nearly  in  the  middle  of  the  ifland,  command- 
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ing  an  extenfive  view  of  the  gulf  and  its  coafts.  There  Calaiiiia 
was  his  holy  temple.  The  prieftefs  was  a  virgin,  who  ^ajcearjum 
was  difmiffed  when  marriageable.  Seven  of  the  cities  ,  ] 

near  the  ifland  held  a  congrefs  at  it,  and  facrifiecd 
jointly  to  the  deity.  Athens,  iEgina,  and  Epidaurus, 
were  of  this  number,  with  Nauplias,  for  which  place 
Argos  contributed.  The  Macedonians,  when  they  had 
reduced  Greece,  w'ere  afraid  to  violate  the  fandtuary, 
by  forcing  from  it  the  fugitives,  his  fuppliants.  A11- 
tipatcr  commanded  his  general  to  bring  away  the  ora¬ 
tors,  who  had  offended  him,  alive  3  but  Demofthcnes 
could  not  be  prevailed  on  to  furrender.  His  monu¬ 
ment  remained  in  the  fccond  century,  within  the  en- 
clofure  of  the  temple*  The  city  of  Calauria  has  been 
long  abandoned.  Traces  of  buildings  and  of  ancient 
walls  appear  neatly  level  with  the  ground  3  and  fome 
ftones,  in  their  places,  each  with  a  feat  and  back 
forming  a  little  circle,  once  perhaps  a  bath.  The  tem¬ 
ple,  which  was  of  the  Doric  order,  and  not  large,  a^ 
may  be  inferred  from  the  fragments,  is  reduced  to  an 
ineonfiderable  heap  of  ruins*  The  ifland  is  nowr  called 
Poro .  It  flretchcs  along  before  the  coafl  of  the  Mo- 
tea  in  a  lower  ridge,  and  is  feparated  from  it  by  a  canal 
only  four  fladia,  or  half  a  mile  wide.  This,  which  is 
called  Poro  or  the  Ferry,  in  flill  weather  may  be  paffed 
on  foot,  as  the  water  is  not  deep.  It  has  given  its 
name  to  the  ifland  3  and  alfo  to  the  town,  which  con- 
iifls  of  about  200  houfes,  mean  and  iowq  with  flat 
roofs  3  riling  on  the  flope  of  a  bare  difagreeable  rock. 

CALC  AD  A,  or  St  Domingo  Calcalda,  a  town  of 
Spain,  fituated  in  W.  Long.  3.  5*  N.  Lat.  42.  36. 

CALCAR,  a  very  flrong  town  of  Germany,  in  the 
circle  of  Wcilphalia,  and  duchy  of  Cleves.  It  belongs 
to  the  king  of  Pruflia,  and  is  icated  near  the  Rhine* 
in  E.  Long.  5.  51.  N.  Lat.  41.  45. 

Calcar,  in  glafs-making,  the  name  of  a  fmall  oven 
or  reverberatory  furnace,  in  which  the  firft  calcination 
of  fand  and  fait  of  potaihes  is  made  for  the  turning 
them  into  what  is  called  frit.  This  furnace  is  made  in 
the  fafliion  of  an  oven,  ten  feet  long,  feven  broad  in 
the  w  id  eft  part,  and  two  feet  deep.  On  one  fide  of  it 
is  a  trench  fix  inches  fquare,  the  upper  part  of  which 
is  level  with  the  calcar,  and  feparated  only  from  it  at 
the  mouth  by  bricks  nine  inches  wide.  Into  this  trench 
they  put  fea-coal,  the  flame  of  which  is  carried  into 
every  part  of  the  furnace,  and  is  reverberated  from  the 
roof  upon  the  frit,  over  the  furnace  of  which  the  fmoke 
flies  very  black,  and  goes  out  at  the  mouth  of  the 
calcar  3  the  coals  burn  on  iron  grates,  and  the  a  flies 
fall  through. 

Calcar,  John  dey  a  celebrated  painter,  was  the 
difciple  of  Titian,  and  perfected  himfelf  by  fludying 
Raphael.  Among  other  pieces  he  drew  a  Nativity,  re- 
prefenting  the  angels  around  the  infant  Chrifl  3  and  fo 
ordered  the  difpofltion  of  his  pi£lure,  that  the  light 
all  proceeds  from  the  Child.  He  died  at  Naples,  in 
3546,  in  the  flowrer  of  his  age.  It  was  he  who  de- 
figned  the  anatomical  figures  of  Vefal,  and  the  por¬ 
traits  of  the  painters  of  Vefari. 

CALCAREOUS,  fomething  that  partakes  of  the 
nature  and  qualities  of  calx,  or  lime.  We  fay,  a 
calcareous  earth,  calcareous  flone.  See  Chemistry 
Index . 

CALCEARIUM,  in  antiquity,  a  donative  or  lar* 

gefs 
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Calceirium  gefs  bellowed  on  Roman  foldiers  for  buying  fhoes.  In 
It  monaff  erics,  ctilcearium  denoted  the  daily  fervice  of 
t  Calcu‘us\  cleaning  the  fhoes  of  the  religious. 

CALCEOLARIA.  See  Botany  Index. 

CALCKAS,  in  fabulous  hiffory,  a  famous  diviner, 
followed  the  Greek  army  to  Troy.  He  foretold  that 
the  liege  would  laff  ten  years }  and  that  the  fleet,  which 
was  detained  in  the  port  of  Aulis  by  contrary  winds, 
would  not  fail  till  Agamemnon’s  daughter  had  been 
facrificed  to  Diana.  After  the  taking  of  Troy,  he  re¬ 
tired  to  Colophon  }  where,  it  is  faid,  he  died  of  grief, 
becaufe  he  could  not  divine  what  another  of  his  profef- 
fion,  called  Mopfus ,  had  difeovered. 

CALCINATION,  in  Chemijlry ,  the  reducing  of 
fubfianees  to  a  calx,  or  powder,  by  fire,  Limeftone 
is  faid  to  be  ealcined  or  burned  by  being  deprived  of 
its  carbonic  aeid,  and  thus  brought  to  the  caufiic  date. 
But  when  a  metallic  fubftanee  is  caleined  by  being  ex- 
pofed  to  firong  heat,  it  aifumes  the  form  of  powder  or 
calx,  by  combining  with  oxygen.  See  Chemistry 
Index . 

CALCINATO,  a  town  of  Italy,  in  the  duchy  of 
Mantua,  remarkable  for  a  vi£lory  gained  over  the  Im- 
perialifts  by  the  French  in  1706.  E.  Long,  9,  55.  N. 
Lat.  45.  25. 

CALCLJLARY  of  a  Pear,  a  congeries  of  little 
flrong  knots  difperfed  through  the  whole  parenchyma 
of  the  fruit.  The  ealeulary  is  moll  obferved  in  rough- 
tailed  or  choke  pears.  The  knots  lie  more  continuous 
and  compact  together  towards  the  pear  where  they  fur- 
round  the  acetary.  About  the  Italk  they  Hand  more 
diffant  \  but  towards  the  eork,  or  ffool  of  the  flower, 
they  llill  grow  clofer,  and  there  at  laH  gather  into  the 
Armnefs  of  a  plum  Hone.  The  ealeulary  is  no  vital  or 
effential  part  of  the  fruit  •,  the  feveral  knots  whereof  it 
confifis  being  only  fo  many  concretions  or  precipita¬ 
tions  out  of  the  lap,  as  we  fee  in  urines,  wines,  and 
other  liquors. 

CALCULATION,  the  a£l  of  computing  feveral 
fums,  by  adding,  fubtradling,  multiplying,  or  dividing. 
See  Arithmetic. 

Calculation  is  more  particularly  ufed  to  fignify 
the  computations  in  adronomy  and  geometry,  for  ma¬ 
king  tables  of  logarithms,  ephemerides,  finding  the 
time  of  eelipfes,  &c,  See  Astronomy,  Geometry, 
and  Logarithms. 

CALCULUS,  primarily  denotes  a  little  Hone  or 
pebble,  aneiently  ufed  in  making  computations,  taking 
of  fuffrages,  playing  at  tables,  and  the  like.  In  after 
times,  pieees  of  ivory,  and  counters  itruek  of  filver, 
gold,  and  other  matters,  were  ufed  in  lieu  thereof,  but 
llill  retaining  the  ancient  names.  Computiils  were  by 
the  lawyers  ealled  calculones ,  when  they  were  either 
Haves,  or  newly  freed  men  ;  thofe  of  a  better  condition 
were  named  calculatores  or  nuinerarii  :  ordinarily  there 
was  one  of  thefe  in  each  family  of  difiin£lion.  The 
Roman  judges  anciently  gave  their  opinions  by  calculi, 
which  were  white  for  abfolution,  and  black  for  con¬ 
demnation.  Hence  calculus  albus?  in  ancient  writers, 
denotes  a  favourable  vote,  either  in  a  perfon  to  be  ab- 
folved  and  acquitted  of  a  charge,  or  elected  to  fome 
dignity  or  pod ;  as  calculus  niger  did  the  contrary.  This 
ufage  is  faid  to  have  been  borrowed  from  the  Thracians, 
who  marked  their  happy  or  profperous  days  by  volute , 


and  their  unhappy  by  blacky  pebbles,  put  each  night  C 
into  an  urn.  v— 

Befides  the  diverfity  of  colour,  there  were  fome  cal¬ 
culi  alfo  which  had  figures  or  characters  engraven  on 
them,  as  thofe  which  were  in  ufe  in  taking  the  fuffra- 
ges  both  in  the  fenate  and  at  affemblies  of  the  people. 
Thefe  ealeuli  were  made  of  thin  wood,  polifhed  and 
covered  over  with  wax.  Their  form  is  Hill  feen  in 
fome  medals  of  the  Caflian  family  j  and  the  manner  of 
calling  them  into  the  urns,  in  the  medals  of  the  Lici- 
nian  family.  The  letters  marked  upon  thefe  calculi 
were  U.  It.  for  uti  rogas9  and  A.  for  antiquo ;  the  firff 
of  which  exprefi’ed  an  approbation  of  the  law,  the  lat¬ 
ter  a  rejeClion  of  it.  Afterwards  the  judges  who  fat 
in  capital  caufes  ufed  ealeuli  marked  with  the  letter  A. 
for  ab/olva ;  C.  for  condemno ;  and  N.  L.  for  non  liquet , 
fignifying  that  a  more  full  information  was  required. 

Calculus  is  alio  ufed  in  aneient  geometric  writers 
for  a  kind  of  weight  equal  to  two  grains  of  cicer. 
Some  make  it  equivalent  to  the  filiqua,  which  is  equal 
to  three  grains  of  barley.  Two  calculi  made  the  ce- 
ratium. 

Calculus,  in  Mathematics ,  is  a  certain  method  of 
performing  inveiligations  and  refolutions,  particularly 
in  mechanical  philofophy.  Thus  there  is  the  Differ¬ 
ential  calculus,  the  Exponential ',  the  Integral ,  the  Li- 
teraly  and  the  Antecedental. 

Calculus  Dfferentialis ,  is  a  method  of  differencing 
quantities,  or  of  finding  an  infinitely  finall  quantity, 
whieh  being  taken  infinite  times,  (hall  be  equal  to  a 
given  quantity  ;  or,  it  is  the  arithmetic  of  the  infinite¬ 
ly  fmall  differences  of  variable  quantities. 

The  foundation  of  this  calculus  is  an  infinitely 
fmall  quantity,  or  an  infinitcfimal,  which  is  a  portion 
of  a  quantity  incomparable  to  that  quantity,  or  that 
is  lefs  than  any  afiignable  one,  and  therefore  account¬ 
ed  as  nothing }  the  error  accruing  by  omitting  it  being 
lefs  than  any  afiignable  one.  Henee  two  quantities,, 
only  differing  by  an  infinitefimal,  are  reputed  equal. 
Thus,  in  aHronomy,  the  diameter  of  the  earth  is  an 
infinitefimal,  in  refpe6l  of  the  difiance  of  the  fixed 
liars  \  and  the  fame  holds  in  abflradl  quantities.  The 
term,  infinitefimal,  therefore,  is  merely  refpeclive,  and 
involves  a  relation  to  another  quantity  j  and  does  not 
denote  any  real  ens  or  being.  Now  infinitefimals  are 
called  differentials ,  ox  differential  quantities ,  when  they 
are  eonfidered  as  the  differences  of  two  quantities.  Sir 
Ifaac  Newton  calls  them  moments  ;  confidering  them 
as  the  momentary  increments  of  quantities,  v.  g.  of  a 
line  generated  by  the  flux  of  a  point,  or  of  a  fur  face 
by  the  flux  of  a  line.  The  differential  calculus,  there¬ 
fore,  and  the  do&rine  of  fluxions,  are  the  fame  thing 
under  different  names  ;  the  former  given  by  M.  Leib¬ 
nitz,  and  the  latter  by  Sir  Ifaac  Newton  :  each  of 
whom  lays  claim  to  the  difeovery.  There  is,  indeed  a 
difference  in  the  manner  of  exprefling  the  quantities 
refulting  from  the  different  views  wherein  the  two  au¬ 
thors  eonlider  the  infinitefimals  :  the  one  as  moments, 
the  other  as  differences.  Leibnitz,  and  mofi  foreigners, 
exprefs  the  differentials  of  quantities  by  the  fame  let¬ 
ters  as  variable  ones,  only  prefixing  the  letter  d'l  thus 
the  differential  of  x  is  called  d  x  ;  and  that  of  y,  dy  ; 
now  d x  is  a  pofitive  quantity,  if  x  continually  inereale^ 
negative,  if  it  decreafc.  The  Englifh,  with  Sir  Ifaac 

Newton,. 
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Newton,  inftead  of  dx  write  x  (with  a  dot  over  it), 
for  dy ,  ?/,  &c.  which  foreigners  obje£l  againft,  on  ac¬ 
count  of  that  confufion  of  points,  which  they  imagine 
arifes  when  differentials  are  again  differenced  ;  befides, 
that  the  printers  arc  more  apt  to  overlook  a  point  than 
a  letter.  Stable  quantities  being  always  expreffed  by 
the  firft  letters  of  the  alphabet  d  a  =zo,  d b~o,  dcz=.o  ; 
wherefore  d  — d)  —dx-\-dy,  and  d  {x — -y + d) 

-zzdx-ifdy.  So  that  the  differencing  of  quantities  is 
eafily  performed  by  the  addition  or  fubtra£lion  of  their 
compounds. 

To  difference  quantities  that  multiply  each  other  •, 
the  rule  is,  firft,  multiply  the  differential  of  one  fa£tor 
into  the  other  fa&or,  the  fum  of  the.  two  fa&ors  is  the 
differential  fought:  thus,  the  quantities  being  x,y,  the 
differential  will  be  xdy+yd  x,  i.  e.  d  (x  y)  =xdy+y 
dx.  Secondly,  If  there  be  three  quantities  mutually 
multiplying  each  other,  the  fa  (Slum  of  the  two  muft 
then  be  multiplied  into  the  differential  of  the  third  ; 
thus  fuppofe  v  x  y,  let  v  X— /,  then  vxy^zty;  confe- 
quently  d  x  y)  rr tdy-\-ydt but  d  t'zzv  dx-\-x  dv. 
Thefe  values,  therefore,  being  fubftituted  in  the  ante¬ 
cedent  differential,  tdy+yd t ,  the  reful  t  is,  d  {y  x  y) 
zzv  x  d y  +  <y  y  d #+#  y  d v.  Hence  it  is  eafy  to  appre¬ 
hend  how  to  proceed,  where  the  quantities  are  more 
than  three.  If  one  variable  quantity  increafe,  while 
the  other  y  decreafes,  it  is  evident  y  d  x — x  d y  will  be 
the  differential  of  x  y . 

To  difference  quantities  that  mutually  divide  each 
other ;  the  rule  is,  firft,  multiply  the  differential  of  the 
divifor  into  the  dividend  ;  and  on  the  contrary,  the 
differential  of  the  dividend  into  the  divifor  ;  fubtrad 
the  laft  produa  from  the  firft, ,  and  divide  the  remain¬ 
der  by  the  fquare  of  the  divifor ,  the  quotient  is  the 
differential  of  the  quantities  mutually  dividing  each 
other.  See  Fluxions.  .  . 

Calculus  Exponential™,  is  a  method  of  differencing 
exponential  quantities,  or  of  finding  and  humming 
up  the  differentials  or  moments  of  exponential  quan¬ 
tities  •,  or  at  leaft  bringing  them  to  geometrical  con- 

ftruaions.  , 

By  exponential  quantity,  is  here  underftood  a  power, 
whofe  exponent  is  variable;  v.  g.  *x.  a*.x*.  where  the 
exponent  at  does  not  denote  the  fame  in  all  the  points 
of  a  curve,  but  in  fome  ftands  for  2,  in  others  for  3, 

in  others  for  5,  &c.  .  .  . 

To  difference  an  exponential  quantity  ;  there  is  no¬ 
thing  required  but  to  reduce  the  exponential  quantities 
to  logarithmic  ones  ;  which  done,  the  differencing  is 
managed  as  in  logarithmic  quantities.  .  Thus,  fuppofe 
the  differential  of  the  exponential  quantity  x*  required, 
let 
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quantities ;  i.  e.  from  a  differential  quantity  given,  to 
find  the  quantity  from  whofe  differencing  the  given 
differential  refults. 

The  integral  calculus,  therefore,  is  the  inverfe  of 
the  differential  one  :  whence  the  Englifh,  who  ufually 
call  the  differential  method  fluxions ,  give  this  calculus , 
which  afeends  from  the  fluxions,  to  the  flowing  or  va¬ 
riable  quantities  :  or  as  foreigners  exprefs  it,  from  the 
differences  to  the  fums,  by  the  name  of  the  inverfe  me¬ 
thod  of  fluxions. 

Hence,  the  integration  is  know'n  to  be  juftly  per¬ 
formed,  if  the  quantity  found,  according  to  the  rules 
of  the  differential  calculus,  being  differenced,  produce 
that  propofed  to  be  fummed. 

Suppofe/the  fign  of  the  fum,  or  integral  quantity, 
then  fy  d  x  will  denote  the  fum,  or  integral  of  the  dif¬ 
ferential  y  dx.  #  ... 

To  integrate,  or  fum  up  a  differential  quantity  :  it  is 
demonftrated,  firft,  that  fdxzzx:  fecondly ,f(d x+d y) 
=zx+y:  thirdly ,f(xdy+ydx)—xy:  fourthly,/ (m 


Calculi:? 


Then  will  y  /  xz=l z 


l x  dy- 


y  d  x  _  d  % 

x  ~~  2 


,  .  %  ij  dx  . 

%lxdy+-d - —d  % 


n — m 


d  x'zzx  - 


That  is,  x*  lx  dy+x'—'d x=zd 3. 

Calculus  Integral™,  or  Sumrnatorius ,  is  a  method  of 
integrating,  or  fumming  up  moments,  or  differential 


*m  — V*)=#  mi  fifthly,  f{n  :  m)  x-  m  m 

fixthly ,/(y  dx—xdy )  :  y*=zx  :  y.  Of  thefe,  the  fourth 
and  fifth  cafes  are  the  moft  frequent,  wherein  the  dif¬ 
ferential  quantity  is  integrated,  by  adding  a  variable 
unity  to  the  exponent,  and  dividing  the  fum  by  the 
new  exponent  multiplied  into  the  differential  of  the 
root *,  v.  g.  the  fourth  cafe,  by  in — (T+x)  d  x ,  i.  e. 
by  mdx.  . 

If  the  differential  quantity  to  be  integrated  doth  not 
come  under  any  of  thefe  formulas,  it  muft  either  be 
reduced  to  an  integral  finite,  or  an  infinite  feries,  each 
of  whofe  terms  may  be  fummed. 

It  may  be  here  obferved,  that,  as  in  the  analyfis  of 
finites,  any  quantity  may  be  railed  to  any  degree  of 
power  ;  but  vice  verfa ,  the  root  cannot  be  extiadled 
out  of  any  number  required  ;  fo  in  the  analyfis  of 
infinites,  any  variable  or  flowing  quantity  may  be  dif¬ 
ferenced  ;  but  vice  verfa ,  any  differential  cannot  be  in¬ 
tegrated.  And  as,  in  the  analyfis  of  finites,  we  are  not 
yet  arrived  at  a  method  of  extra&ing  the  roots  of  all 
equations,  fo  neither  has  the  integral  calculus  arrived 
at  its  perfeaion :  and  as  in  the  former  we  are  obliged 
to  have  recourfe  to  approximation,  fo  in  the  latter  we 
have  recourfe  to  infinite  feries,  where  we  cannot  attain 
to  a  perfect  integration. 

Calculus  Literal™,  or  Literal  Calculus,  is  the 
fame  with  fpccious  arithmetic,  or  algebra,  fo  called 
from  its  ufing  the  letters  of  the  alphabet ;  in  contra- 
diftinaion  to  numeral  arithmetic,  which  ufes  figures. 
In  the  literal  calculus  given  quantities  are  exprefied  by 
the  firft  letters,  a,b,  c,  d;  and  quantities  fought  by  the 
laft  *  y  x,  &c.  Equal  quantities  are  denoted  by  the 

fame  letters.  .  f 

Calculus,  Antecedental,  a  geometrical  method  ot 
reafoning  invented  by  Mr  Glenie,  which,  without  any 
confideration  of  motion  or  velocity,  is  applicable  to  all 
the  purpofes  of  fluxions.  In  this  method,  fays  Mr 
Glenie,  “  every  expreflion  is  truly  and  ftriaiy  geometri¬ 
cal,  is  founded  on  principles  frequently  made  ufe  of  by 
the  ancient  geometers,  principles  admitted  into  the  very 
firft  elements  of  geometry,  and  repeatedly  ufed  by 
Euclid  himfelf.  As  it  is  a  branch  of  general  geometri¬ 
cal  proportion,  or  univerfal  comparifon,  ana  is  derived 
from  an  examination  of  the  antecedents  of  ratios,  hav¬ 
ing 
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Calculus,  mg  given  confequents  and  a  given  ftandard  of  cbmpari- 
"■“’'V— J  fon  in  various  degrees  of  augmentation  and  diminution 
they  undergo  by  compofition  and  decompofition,  I 
have  called  it  the  antecedental  calculus.  As  it  is 
purely  geometrical,  and  perfedlly  fcientific,  I  have, 
ftnce  it  firft  occurred  to  me  in  1779,  always  made  ufe 
of  it  inftead  of  the  fluxionary  and  differential  calculi, 
which  are  merely  arithmetical.  Its  principles  are  to* 
tally  uneonnedled  with  the  ideas  of  motion  and  time, 
which,  ftriclly  fpeaking,  are  foreign  to  pure  geometry 
and  abftradl  faience,  though,  in  mixed  mathematics  and 
natural  philofophy,  they  are  equally  applicable  to  every 
inveftigation,  involving  the  confideration  of  either  with 
the  two  numerical  methods  juft  mentioned.  And  as 
many  fuch  inveftigations  require  compofitions  and  de- 
compofitions  of  ratios,  extending  greatly  beyond  the 
triplicate  and  fubtriplicate,  this  calculus  in  all  of  them 
furnifties  every  expreftion  in  a  ftri&ly  geometrical  form. 
The  ftandards  of  comparifon  in  it  may  be  any  magni¬ 
tudes  whatever,  and  are  of  courfe  indefinite  and  innu¬ 
merable  5  and  the  confequents  of  the  ratios,  compound¬ 
ed  or  decompounded,  may  be  either  equal  or  unequal, 
homogeneous  or  heterogeneous.  In  the  fluxionary  and 
differential  methods,  on  the  other  hand,  t,  or  unit,  is 
not  only  the  ftandard  of  comparifon,  but  alfo  the  con- 
fequent  of  every  ratio  compounded  or  decompound¬ 
ed.”  See  Phil.  Tranf.  Edin.  vol.  iv. 

Some  mathematicians,  however,  are  of  opinion  that 
the  advantage  to  be  derived  from  the  employment  of 
this  calculus  is  not  fo  great  as  the  author  feems  to  pro- 
mife  from  it. 

Calculus  Minervce ,  among  the  ancient  lawyers,  de¬ 
noted  the  deciflon  of  a  caufe,  wherein  the  judges  were 
oqually  divided.  The  expreflion  is  taken  from  the  hi- 
ftory  of  Oreftes,  reprefented  by  iEfchylus  and  Euripi¬ 
des  ;  at  whofe  trial,  before  the  Areopagites,  for  the 
murder  of  his  mother,  the  votes  being  equally  divided 
for  and  againft  him,  Minerva  interpofed,  and  gave  the 
cafting  vote  or  calculus  in  his  behalf. 

M.  Cramer,  profeflor  at  Marpurg,  has  a  difeourfe 
exprefs,  De  Calculo  Minervte  ;  wherein  he  maintains, 
that  all  the  effect  an  entire  equality  of  voices  can  have, 
is  to  leave  the  caufe  in  ffatu  quo . 

Calculus  1  iburtinus,  a  fort  of  figured  ftone,  form¬ 
ed  in  great  plenty  about  the  cataradh  of  the  Anio,  and 
other  rivers  in  Italy  ;  of  a  white  colour,  and  in  fliape 
oblong,  round,  or  eehinated.  They  are  a  fpecies  of 
the  Jlirice  lapide#,  or  JlalaSlites ,  and  generated  like 
them  5  and  fo  like  fugar  plums,  that  it  is  a  common 
jeft  at  Rome  to  deeeive  the  unexperienced  by  ferving 
them  up  as  deflerts. 

Calculus,  in  Medicine,  the  difeafe  of  the  ftone  in 
the  bladder  or  kidneys.  The  term  is  Latin,  and  fig- 
nifies  a  little  pebble.  The  caleulus  in  the  bladder  is 
called  lithiafis;  and  in  the  kidneys,  nephritis .  See  Me¬ 
dicine  and  Surgery. 

Human  calculi  are  commonly  formed  of  different 
llrata  or  incruftations  5  fometimes  fmooth  and  heavy 
like  mineral  ftones  *,  but  often  rough,  fpongy,  light, 
and  full  of  inequalities  or  protuberances  :  chemically 
analyzed,  or  diftilled  in  an  open  fire,  they  yield  nearly 
the  fame  principles  as  urine  itfelf,  or  at  leaft  an  cm- 
pyreumatic  volatile  urinous  matter,  together  with  a 
great  deal  of  air.  They  never  have,  nor  can  have,  na¬ 
turally,  any  foreign  matter  for  a  bails  ;  but  they  may 
Vol.  V.  Part  L 
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by  accident  5  an  inftance  of  which  is  related  by  Dr  Calculus, 
Percival  *.  A  bougie  had  unfortunately  flipped  into  Calcutta:., 
the  bladder,  and  upon  it  a  ftone  of  con iider able  fize  *  FJTa  s  ~ 
was  formed  in  lefs  than  a  year.  This  ftone  had  fovol  in/* 
much  the  appearance  of  chalk,  that  the  do6lor  wasp.  165* 
induced  to  try.  whether  it  could  be  converted  into 
quicklime.  His  experiment  fuccceded,  both  with  that 
and  fome  other  calculi ;  from  which  lie  conjectures, 
that  hard  waters  which  contain  calcareous  earth  may 
contribute  towards  the  formation  of  thefe  calculi. 

CALCULI  A,  the  capital  of  the  province  of  Ben¬ 
gal,  and  of  all  the  Britifh  poiTeflions  in  the  Eaft  Indies, 
is  fituated  on  the  river  Huguely,  a  branch  of  the 
Ganges,  about  100  miles  from  the  fea,  in  N.  Lat.  23. 
and  Long.  88.  28.  E.  from  Greenwich.  It  is  but  a 
modern  city,  built  on  the  fite  of  a  village  called 
Govindpour .  The  Englifti  firft  obtained  the  Mogul’s 
permiflion  to  fettle  in  this  place  in  the  year  1 690  •  and 
Mr  Job  Charnock,  the  company’s  agent,  'made  choice 
of  the  fpot  on  which  the  city  itands,  on  account  of  a 
large  fliady  grove  which  grew  there  ;  though  in  other 
refpe&s  it  was  the  worft  he  could  have  pitched  upon  ; 
for  three  miles  to  the  north  coaft,  there  is  a  fait  w  ater 
lake,  which  overflows  in  September,  and  when  the 
flood  retires  in  December,  leaves  behind  fuch  a  quan¬ 
tity  of  fifli  and  other  putrefeent  matter,  as  renders  the 
air  very  unhealthy.  The  cuftom  of  the  Gentoos  throw¬ 
ing  the  dead  bodies  t>f  their  poor  people  into  the  river 
is  alfo  very  difguftful,  and  undoubtedly  contributes  to 
render  the  place  unhealthy,  as  well  as  the  caufe  already 
mentioned. 

Calcutta  is  now  become  a  large  and  populous  city, 
being  fuppofed  at  prefent  to  contain  500,000  inhabi¬ 
tants.  It  is  elegantly  built,  at  leaft  the  part  inhabited 
by  the  Englifh  •>  but  the  reft,  and  that  the  greateft 
part,  is  built  after  the  fafliion  of  the  cities  of  India  in 
general.  The  plan  of  all  thefe  is  nearly  the  fame  ; 
their  ftreets  are  exceedingly  confined,  narrow,  and 
crooked,  with  a  vaft  number  of  ponds,  refervoirs,  and 
gardens  interfperfed.  A  few  of  the  ftreets  are  paved 
with  brick.  The  houfes  are  built,  fome  w ith  briek, 
others  with  mud,  and  a  (till  greater  number  with  bam¬ 
boos  and  mats  ;  all  which  different  kinds  of  fabrics 
(landing  intermixed  with  one  another,  form  a  very  un¬ 
couth  appearance.  The  brick  houfes  are  feldom  above 
tw'o  (lories  high,  but  thofe  of  mud  and  bamboos  are 
only  one,  and  are  covered  with  thatch.  The  roofs  of 
the  brick  houfes  are  flat  and  terraced.  Thefe,  how¬ 
ever,  are  much  fewer  in  number  than  the  other  two 
kinds  }  fo  that  fires,  which  often  happen,  do  not  fome¬ 
times  meet  w  ith  a  brick  houfe  to  obftrudl  their  progrefs 
in  a  whole  jftreet.  Within  thefe  20  or  25  years  Cal¬ 
cutta  has  been  greatly  improved  both  in  appearance 
and  in  the  falubrity  of  its  air  :  the  ftreets  have  been 
properly  drained,  and  the  ponds  filled  ;  thereby  remo¬ 
ving  a  vaft  furface  of  (lagnant  w^ater,  the  exhalations 
of  which  were  particularly  hurtful.  The  citadel  is 
named  Fort  William,  and  is  fuperior  as  a  fortrefs  to 
any  in  India  ;  but  is  now’  on  too  extenfive  a  fcalc  to 
anfwer  the  purpofe  for  w  hich  it  w  as  intended,  viz.  the 
holding  a  pod  in  cafe  of  extremity.  It  wjas  begun  on 
this  extended  plan  by  Lord  Clive  immediately  after 
the  battle  of  Plafley.  The  expcnce  attending  it  was 
fuppofed  to  amount  to  two  millions  fterling. 

Calcutta  is  the  emporium  of  Bengal,  and  the  refi- 
I  denes? 
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,  fUi,  Ttc  flouriffi-  town  ;  but  Was  repulfed  with  great  (laughter.  On  die  Calcutta. 

.CaIrotta-.  dence  of  die  governor  general  rf.  InJ“’  ^ Jf0  l6th  he  attacked  another  advanced  poft,  but  was  like-  * 

v— 'lng  date  may  in  a  great  meafure  be  f  PP  S  ye  repulfed  with  great  lofs.  Notwithftandmg  this 

the  unlimited  toleration  of  all  religions  a  o  .  >  difannomtment  however,  the  attempt  was  renewed  on 

the  Pagans  being  fuffered  to  carry  their  ldo  s  F  '  h  h  h  ^  the  troops  abandoned  thefc  pofts,  and 
ceflion,  the  Mahomedans  not  being  difcountenanced,  the  iSth,  wnen  ine^^  p  _  ^  naJh,s  troonS 

7  ^  *~s  .1  t  .  1 _ I _ o  onurfh.-*- 


ceilion,  U1C  IViaiiUincuano  - -O  VI 

and  the  Roman  Catholics  being  allowed  a  church.  . 

At  about  a  mile’s  diilance  from  the  town  is  a  plain 
where  the  natives  annually  undergo  a  very  (Range  kin 
of  penance  on  the  9th  of  April ;  fomc  for  the  fins 
they  have  committed,  others  for  thofe  they  may  com¬ 
mit,  and  others  in  conference  of  a  vow  made  by  their 
parents.  This  ceremony  is  performed  m  the  follow¬ 
ing  manner  :  Thirty  bamboos,  each  about  the  height 
of  20  feet,  are  erected  in  the  plain  above  mentioned. 

On  the  top  of  thefe  they  contrive  to  fix  a  fwivel,  and 
another  bamboo  of  thirty  feet  or  more  croffes  it,  at 
each  end  of  which  hangs  a  rope.  The  people  pull 
down  one  end  of  this  rope  and  the  devotee  placing 
himfelf  under  it,  the  bramin  pinches  up  a  large  piece 
of  (kin  under  both  the  ffioulderblades,  fometimes  in 
the  breafts,  and  thrufts  a  ftrong.  iron  hook  through 
each.  Thefe  hooks  have  lines  of  Indian  grals  hanging 
to  them,  which  the  priclt  makes  faft  to  the  rope  at  the 
end  of  the  crofs  bamboo,  and  at  the  fame  time  puts  a 
fa(h  round  the  body  of  the  devotee,  laying  it  loofely 
in  the  hollow  of  the  hooks,  left  by  the  (km  s  giving 
way,  he  ftvould  fall  to  the  ground.  Vv  hen  this  is  done, 
tlJ  people  haul  down  the  other  _cnd  of  the  bamboo  , 
by  which  means  the  devotee  is  immediately  lifted  up 
so  feet  or  more  from  the  ground,  and  they  run  i°l,n 
as  faft  as  their  legs  can  carry  them,  lhus  the  devo¬ 
tee  is  thrown  out  the  whole  length  of  the  rope, 
where,  as  he  fwings,  he  plays  a  thoufand  antic  tricks , 
beinw  painted  and  dreffed  in  a  very  particular  maimer, 
on  purpofc  to  make  him  look  more  ridiculous.  Some 
of  them  continue  fwmging  half  an  hour  °thew  1  ■ 

The  devotees  undergo  a  preparation  of  four  days  for 
this  ceremony.  On  the  firft  and  third  they  abftam 
from  all  kinds  of  food  ;  but  eat  fruit  on  the  other 
two.  During  this  time  of  preparation  they  walk  about 
the  ftreets  in  their  fantaftical  dreffes,  dancing  to  the 
found  of  drums  and  horns-,  and  fome  to  exprefs  .he 
greater  ardour  of  devotion,  run  a  rod  of  non  qui.e 
Ri rough  their  tongues,  and  fometimes  through  their 

ehBekforer°the  war  of  i75<,  Calcutta  was  commonly 
rarrifoned  by  qoo  Europeans,  who  were  frequently  em- 

loaded  with  faltpetre,  pieee  goods,  opium,  and  raw 
iilk  The  trade  of  Bengal  alone  hip  plied  nch  carb. 
for  5o  or  6o  Ihips  annually  .befides  what  was  earned 
on  in  fmall  veffels  to  the  adjacent  countries,  it  was 
this  flourifhing  (late.  of  Calcutta  that  probably  was  one 
Sil  fo,  Oil  n»b.b  Sanjak  Do*  •• 
tll„  vear  x-7  c6.  Having  had  the  fort  of  Coftimbuzar 
delivered  up  to  him,  he  marched  againft  Calcutta  wit 
all  his  forces,  amounting  to  70,000  horfe  and  foot 
with  400  elephants,  and  invefted  he  place  on  the  1.5th 
of  June.  Previous  to  any  hoftilities,  however,  he  v 
a  letter  to  Mr  Drake  the  governor  offering  to  with¬ 
draw  his  troops,  on  condition  that  he  ^ 

bis  duty  on  the  trade  for  15  years  paft,  detray  the 
expence7  of  his  army,  and  deliver  up  the  black  mer¬ 
chants  who  were  in  the  fort.  This  being  refufed,  h 
attacked  one  of  the  redoubts  at  the  entrance  of  the 


retreated  into  the  fort  •  on  which  the  nabob’s  troops 
entered  tbe  town,  and  plundered  it  for  24  hours.  An 
order  was  then  given  for  attacking  the  fort ;  for  which 
purpofe  a  fmall  breaftwork  was  thrown  up,-  and  two 
twelve  pounders  mounted  upon  it ;  but  without  firing 
oftener  than  two  or  three  times  an  hour.  1  he  go¬ 
vernor  then  called  a  council  of  war,  when  the  captain 
of  the  train  informed  them,  that  there  was.  not  am¬ 
munition  in  the  fort  to  ferve  three  days ;  in  conie- 
quence  of  which  the  principal  ladies  were  fent  on  board 
the  (hips  lying  before  the  fort.  They  were  followed 
by  the  governor,  who  declared  himfelf  a  Quaker,  and 
left  the  place  to  be  defended  by  Mr  Holwell  the  fecond 
in  council.  Befides  the  governor,  four  of  the  coun¬ 
cil  eight  gentlemen  of  the  company’s  iervice,  tour 
officers,  and  100  foldiers,  with  52  free  merchants,  cap¬ 
tains  of  lliips,  and  other  gentlemen,  efcaped  on  board 
the  (hips,  where  were  alfo  59  ladies,  with  33  of  their 
children.  The  whole  number  left  in  the  fort  was  about 
250  effective  men,  with  Mr  Holwell,  four  captains, 
five  lieutenants,  fix  enfigns,  and  five  feijeants ;  as  al(o 
1 4  fea  captains,  and  29  gentlemen  of  the  factory.  Mr 
Holwell  then  having  held  a  council  of  war,  divided 
three  chefts  of  treafure  among  the  difeontented  iol- 
diers,  making  them  large  promifes  alfo,  if  they  be¬ 
haved  with  courage  and  fidelity;  after  which  he  bold¬ 
ly  flood  on  the  defence  of  the  place,  notwithftandmg 
the  immenfe  force  which  oppoied  him.  1  he  attack 
was  very  vigorous ;  the  enemy  having  got  poffeffion  ot 
the  houfes,  galled  the  Engliffi  from  thence  and  drove 
them  from  the  baftions-;  but  they  themfelves  were 
feveral  times  diflodged  by  tbe  fire  from  the  fort 
which  killed  an  incredible  number,  with  the  lofs  of 
only  five  Engliffi  foldiers  the  firft  day.  Ihe  attack, 
however,  was  continued  till  the  afternoon  of  the  20l,.j 
when  many  of  the  garrifon  being  killed  and  wounded, 
and  their  ammunition  almoft  exhaufted,  a  flag  of  truce 
was  hung  out.  Mr  Holwell  intended  to  have  availed 
himfelf  of  this  opportunity  to  make  his  efcapo  on 
board  the  ffiips,  but  they  had.  fallen  feveral  miles 
down  from  the  fort,  without  leaving  even  a  Angle  boat 
to  facilitate  the  efcape  of  thofe  who  remained.  In  the 
meantime,  however,  the  back-gate  was  betrayed  by 
the  Dutch  guard,  and  the  enemy,  entering,  the  fort,  ( 
killed  all  they  firft  met,  and  took  the  reft  prifoners. 

The  fort  was  taken  before  fix  m  the  evening  ;  and, 
in  an  hour  after,  Mr  Holwell  had  three  audiences  of 
the  nabob,  the  laft  being  in  the  durbar  or  council. 
In  all  of  thefe  the  governor  had  the  moft  pofitive  ai- 
furances  that  no  harm  ffiould  happen  to  any  of  the 
prifoners  ;  but  he  was  furpnfed  and  enraged  at  finding 
only  5000I.  in  the  fort,  inftead  of  the  immeule  trea- 
fures  he  expetfed  ;  and  to  this  as  well  as  perhaps  to  the 
refentment  of  the  jemmidaars  or  officers,  of  w  horn  many 
were  killed  in  the  fiegc,  we  may  impute  the  cataftiophe 

nitrt  h ~ a.*,  ,k.  E.igHiK  » 

the  number  of  146,  were  directed  by  the  jemmidaars 
who  guarded  them,  to  colleft  themfelves  into  one 
body,  and  fit  down  quietly  under  the  arched  veranda, 
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Calcutta,  or  piazza,  to  the  weftward  of  the  Blaek  Hole  prifon. 
~v— '  Seiides  the  guard  over  them,  another  was  plaeed  at 
the  fouth  end  of  this  veranda,  to  prevent  the  efeape  of 
any  of  them.  About  500  gunmen,  with  lighted 
matehes,  were  drawn  up  on  the  parade  ;  and  foon  af¬ 
ter  the  fa£lory  was  in  flames  to  the  right  and  left  of 
the  prifoners,  who  had  various  conje&ures  on  this  ap¬ 
pearance.  The  fire  advanced  with  rapidity  on  both 
fides  ;  and  it  was  the  prevailing  opinion  of  the  Eng- 
lifh,  that  they  were  to  be  fuffocatcd  between  the  two 
fires.  On  this  they  foon  came  to  a  refolution  of  mill¬ 
ing  on  the  guard,  feizing  their  feimitars,  and  attack¬ 
ing  the  troops  upon  the  parade,  rather  than  be  thus 
tamely  roafted  to  death  *  but  Mr  Holwell  advanced, 
and  found  the  Moors  were  only  fearching  for  a  place 
to  confine  them  in.  At  this  time  Mr  Holwell  might 
have  made  his  efeape,  by  the  affiftance  of  Mr  Leech, 
the  company’s  fmith,  who  had  efcaped  when  the 
Moors  entered  the  fort,  and  returned  juft  as  it  was 
dark,  to  tell  Mr  Holwell  he  had  provided  a  boat, 
and  would  enfure  his  efeape,  if  he  would  follow  him 
through  a  paffage  few  were  acquainted  with,  and  by 
which  he  then  entered*  This  might  eafily  have  been 
aecomplilhed,  as  the  guard  took  little  notice  of  if, 
but  Mr  Holwell  told  Mr  Leech,  he  was  refolved  to 
(hare  the  fate  of  the  gentlemen  and  the  garrifon  ;  to 
which  Mr  Leech  gallantly  replied,  that  “  then  he  was 
refolved  to  (hare  Mr  Hoi  well’s  fate,  and  would  not 
leave  him.” 

The  guard  on  the  parade  advanced,  and  ordered 
them  all  to  rife  and  go  into  the  barracks.  Then,  with 
their  mufkets  prefeiited,  they  ordered  them  to  go  into 
the  Blaek  Hole  prifon;  while  others,  with  clubs  and 
feimitars,  preffed  upon  them  fo  ftrong,  that  there  was 
no  refilling  it ;  but,  like  one  agitated  Wave  impelling 
another,  they  were  obliged  to  give  way  and  enter  5 
the  reft  following  like  a  torrent.  Few  among  them, 
the  foldiers  excepted,  had  the  leaft  idea  of  the  di- 
menfions  or  nature  of  a  place  they  had  never  feen  ;  for 
if  they  had,  they  fhculd  at  all  events  have  rufhed  upon 
the  guard,  and  been  cut  to  pieces  by  their  own  choice 
as  the  leffer  evil. 

It  was  about  eight  o’clock  when  thefe  146  unhappy 
perfons,  exhaufted  by  continual  a£lion  and  fatigue, 
Were  thus  crammed  together  .  into  a  dungeon  about 
eighteen  feet  fquare,  in  a  clofe  fultry  night  in  Bengal ; 
fhut  up  to  the  eaft  and  fouth,  the  only  quarters  from 
whence  air  could  reach  them,  by  dead  walls,  and  by 
a  wall  and  door  to  the  north  ;  open  only  to  the  weft 
by  two  windows,  flrongly  barred  with  iron,  from 
which  they  could  receive  fcarce  any  circulation  of  frefh 
air. 

They  had  been  but  few  minutes  confined  before 
fcvery  one  fell  into  a  perfpiration  fo  profufe,  that  -no 
idea  can  be  formed  of  it.  This  brought  on  a  raging 
thirft,  which  increafed  in  proportion  as  the  body  was 
drained  of  its  moifture.  Various  expedients  were 
thought  of  to  give  more  room  and  air.  Every  man 
was  {tripped,  and  every  hat  put  in  motion :  they  fe- 
veral  times  fat  down  on  their  hams;  but  at  each  time 
fevcral  of  the  poor  creatures  fell,  and  were  inftantly 
fuffocated  or  trode  to  death. 

Before  nine  o’clock  every  man’s  thirft  grew  into¬ 
lerable,  and  refpiration  difficult.  Efforts  were  again 
.made  to  force  the  door  ;  but  ftill  in  rain.  Many  in- 


fults  were  ufed^to  the  guards,  to  provoke  them  to  fire 
in  upon  the  prifoners,  who  grew  outrageous,  and 
many  delirious.  “  Water,  water,”  became  the  ge¬ 
neral  cry.  Some  water  was  brought:  but  thefe  fup- 
plies  like  fprinkling  water  on  fire,  only  ferved  to 
raife  and  feed  the  flames.  The  confufion  became  ge¬ 
neral  and  horrid  from  the  cries  and  ravings  for  water ; 
and  fome  were  trampled  to  death.  This  feene  of  mi- 
fery  proved  entertainment  to  the  brutal  wretches 
without,  who  fupplied  them  with  water,  that  they 
might  have  the  fatisfadlion  of  feeing  them  fight 
for  it,  as  they  phrafed  it ;  and  held  up  lights  to  ths 
bars,  that  they  might  lofe  no  part  of  the  inhuman  di- 
verfion. 

Before  eleven  o’clock,  moft  of  the  gentlemen  were 
dead,  and  one-third  of  the  whole.  Thirft  grew  into¬ 
lerable  :  but  Mr  Holwell  kept  his  mouth  moift  by 
fucking  the  perfpiration  out  of  his  fhirt  fleeves,  and 
catching  the  drops  as  they  fell,  like  heavy  rain,  from 
his  head  and  faee.  By  half  an  hour  after  eleven,  moft 
of  the  living  were  in  an  outrageous  delirium.  They 
found  that  water  heightened  their  utiealincfs  ;  and 
“  Air,  air,”  was  the  general  cry.  Every  infult  that 
could  be  devifed  againft  the  guard  ;  all  the  opprobrious 
names  that  the  viceroy  and  his  officers  could  be  loaded 
.with,  were  repeated,  to  provoke  the  guard  to  fire  upon 
them.  Every  man  had  eager  hopes  of  meeting  the  firft 
fhot.  Then  a  general  prayer  to  heaven,  to  haften  the 
approach  of  the  flames  to  the  right  and  left  of  them, 
and  put  a  period  to  their  mifery.  Some  expired  on 
others ;  while  a  fleam  arofe  as  well  from  the  living  a» 
the  dead,  which  was  very  oifenfive. 

About  two  in  the  morning,  they  crowded  fo  much, 
to  the  windows,  that  many  died  ftand-ng,  unable  to  fall 
by  the  throng  and  equal  pieffure  round.  When  the 
day  broke,  the  flench  arifing  from  the  dead  bodies  was 
iniufferable.  At  that  jun&ure,  the  foubah,  who  had 
received  an  account  of  the  havoek  death  had  made 
among  them,  fent  one  of  his  officers  to  inquire  if  the 
chief  furvived.  Mr  Holwell  was  ftiown  to  him  ;  and 
near  fix,  an  order  came  for  their  releafe. 

Thus  they  had  remained  in  this  infernal  prifon 
from  eight  at  night  until  fix  in  the  morning,  when 
the  poor  remains  of  146  fouls,  being  only  23,  came 
out  alive  ;  but  moft  of  them  in  a  high  putrid  fever. 
The  dead  bodies  were  dragged  out  of  the  hole  by  the 
foldiers,  and  thrown  promifcuoully  into  the  ditch  of 
an  unfinifhed  ravelin,  which  was  afterwards  filled  with 
earth. 

The  injuries  which  Calcutta  fuffered  at  this  time, 
however,  were  foon  repaired.  The  place  was  retaken 
by  Admiral  Watfon  and  Colonel  Clive,  early  in 
1737  ;  Surajah  Dowia  was  defeated,  depofed,  and  put 
to  death  ;  and  Meer  Jaffier,  who  fueceeded-  him  in 
the  nabobfhip,  engaged  to  pay  an  immenfe  fum  for 
the  indemnification  of  the  inhabitants.  Since  that 
time,  the  immenfe  acquifition  of  territory  by  the  Bri- 
tifli  in  this  part  of  the  w  orld,  wfith  the  conftant  flate  of 
feeurity  enjoyed  by  this  city,  have  given  an  opportunity 
of  embellifhing  and  improving  it  greatly  beyond  what 
it  was  before. — Among  thefe  improvements  we  may 
reckon  that  of  Sir  Wffiliam  Jones,  who  on  the  15th 
of  January,  1784,  inftituted  a  fociety  for  inquiring 
into  the  hiftory  civil  and  natural,  the  antiquities,  arts, 
feiences,  and  literature  of  Afia ;  and  thus  the  literature 
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and  along  with  it,  it  is  to  be  hoped,  the 


arts  of  *  humanity,  beneficence,  and  peace,  have  at 
length  obtained  a  footing  in  the  rich  empire  of  Indot- 
tan,  fo  long  a  prey  to  the  rapine  and  violence  of  ty¬ 
rants  and  ufurpers.  .  ,  ,  .  , 

CALDARIUM,  in  the  ancient  baths,  denoted  a 
brazen  veffel  or  ciftern,  placed  in  the  hypocauftum, 
full  of  hot  water,  to  be  drawn  thence  into  the  pifcinaox 
bath,  to  give  it  the  neceffary  degree  of  heat.  In  this 
fenfe  the  caldarium  flood  contradiftinguiffied  from  the 
tepidarium  and  frigidarium. 

Caldarium,  alfo  denoted  the  fteve,  or  fudatory, 
being  a  clofe  vaulted  room,  wherein  by  hot  dry  fumes, 
•without  water,  people  were  brought  to  a  profufe  fwea  . 

In  which  fenfe,  caldarium  was  the  fame  with  what  was 
otherwife  denominated  vaporarium,  fudatonum,  and  la- 
conium  ;  in  the  Greek  baths,  hypocaujlum,  iweevo,. 

CALDERINUS,  Domitius,  a  learned  critic,  born 
at  Calderia  near  Verona.  He  read  leffures  upon  po¬ 
lite  literature  at  Rome  with  great  reputation ;  and 
was  the  firtf  who  ventured  to  write  upon  the  molt 
difficult  of  the  ancient  poets.  He  died  very  young  in 

T4CALDERON,  de  la  Barca,  Dom  Pedro  a  Spa- 
iiiffi  officer,  who  after  having  ngnalized  himfelf,  in  the 
military  profeffion,  quitted  it  for  the  ecclefiaftical,  and 
then  commenced  dramatic  writer.  His  dramatic  works 
make  9  vols.  in  4to,  and  feme  Spamffi  authors  have 
compared  him  to  Shakefpeare.  He  flouriihed  about 

thC ALDERWOOD,  David,  a  famous  divine  of 

the  church  of  Scotland,  and  a  diftinguifhed  writer  in 
behalf  of  the  Preffiyterians,  was  defeended  of  a  good 
family  in  that  kingdom  •,  and  being  early  defigned  or 
the  miniftry,  he  applied  with  great  diligence  to  the 
ftudy  of  the  Scriptures  in  their  original  tongues  the 
works  of  the  fathers,  the  councils,  and  the  beft  writers 
pn  church  hiftory.  He  was  fettled  about  the  year 
1604  at  Crelling  near  Jedburgh.  King  James  I.  of 
Grett  Britain,  being  defirous  of  bringing  the  church 
of  Scotland  nearer  to  a  conformity  with  that  of  ng- 
land  laboured  earneftly  to  reftore  the  epifcopal  autho¬ 
rity ’and  enlarge  the  powers  of  the  bifhops  who  were 

then  in  Scotland.  This  defign  was  very  warmly  oppo- 
fed  by  many  of  the  minifters  and  particularly  by  Mr 
David  Calderwood  ■,  who,  when  Mr  James  Lawq  bi- 
fhon  of  Orkney,  came  to  vifit  the  prefhyteries  of  Merfe 
and  Tiviotdale,  declined  his  junfdiaion  by  a  paper 
under  his  hand,  dated  May  5-  1608 •  Blf  tbe  k‘nS 
having  its  fuccefs  much  at  heart, font  the  earl  of  Dunbar, 
the  high-treafurer  of  Scotland,  with  Dr  Abbot, .  after¬ 
ward  arcVbiffiop  of  Canterbury,  and  two  other  divines, 
nto  that  kingdom,  with  inftruaions  to  employ  every 
method  to  perfuade  both  the  clergy  and  laity  of  his 
maiefty’s  fincere  defire  to  promote  the  good  of  the 
drurch,  and  of  his  zeal  for  the  Proteftant  religion 
Mr  Calderwood  did  not  affift  at  the  general  afTembly 
held  at  Glafgow  June  8.  1610,  in  which  Lord  Dun¬ 
bar  prodded  as  commiffioner  •,  and  it  appears  fromhis 
writings,  that  he  looked  upon  every  thing  tranfaded 
in  it  a!  null  and  void.  In  May  following,  King  Tames 
went  to  Scotland;  and  on  the  17th  of  June  held  a  par¬ 
liament  at  Edinburgh.  At  that  time  the  clergy  met  in 
one  of  the  churches,  to  hear  and  advife  with  the  bl¬ 
imps,  which  kind  of  afTembly,  it  feems,  was  oontn- 
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ved  in  order  to  referable  the  Engliffi  convocation.  Mr  CaMer- 
Calderwood  was  prefent  at  it,  but  declared  publicly 
that  he  did  not  take  any  fuch  meetings  to  referable  a 
convocation;  and  being  oppofed  by  Dr  Whitford  and 
Dr  Hamilton,  who  were  friends  to  the  biffiops,  he  took 
his  leave  of  them  in  thefe  words  1  “  It  is  abfurd  to  fee 
men  fitting  in  filks  and  fatins,  and  to  cry  poverty  in 
the  kirk,  when  purity  is  departing.”  The  parliament 
proceeded  in  the  meanwhile  in  the  defpatch  of  bulmcls  ; 
and  Mr  Calderwood,  with  feveral  other  minifters,  be¬ 
ing  informed  that  a  bill  was  depending  to  empower  the 
king,  with  the  advice  of  the  archbifliops,  biffiops,  and 
fuch  a  number  of  the  miniftry  as  his  majefty  ihould 
think  proper,  to  confider  and  conclude  as  to  matters 
decent  for  the  external  policy  of  the  church,  not  re¬ 
pugnant  to  the  word  of  God  ;  and  that  fuch  conclu- 
fions  ffiould  have  the  ftrength  and  power  of  ecclefiatti- 
cal  laws :  againft  this  they  protefted,  for  four  reaions  : 

1  Becaufe  their  church  was  fo  perfea,  that,  inttead 
of  needing  reformation,  it  might  be  a  pattern  to  others. 

2  General  affemblies,  as  now  cftabli&ed  by  law,  and 

which  ought  always  to  continue,  might  by  this  means 
.  1  _  t> _ awiirrVif  Vw=>  a  means  Oi 


be  overthrown.  3.  Becaufe  it  might  be  a  means  of 
creating  fehifm,  and  difturb  the  tranquillity  of  the 
church.  4.  Becaufe  they  had  received  affurances,  that 
no  attempts  ffiould  be  made  to  bring  them  to  a  confor¬ 
mity  with  the  church  of  England.  They  defired  there¬ 
fore,  that,  for  thefe  and  other  reafons,  all  thoughts  ot 
paffing  fuch  a  law  might  be  laid  afide  :  but  in  cafe  this 
be  not  done,  they  proteft  for  themfelves  and  their  bre¬ 
thren  who  ffiall  adhere  to  them,  that  they  can  yield  no 
obedience  to  this  law,  when  it  ffiall  be  enafted,  becaufe 
it  is  deftruftive  of  the  liberty  of  the  church  ;  and  there¬ 
fore  ffiall  fubmit  to  fuch  penalties,  and  think  themfelves 
obliged  to  undergo  fuch  puniffiments,  as  may  be  in- 
ffifted  on  them  for  difobeying  that  law.  Jhis  proteft 
was  figned  by  Mr  Archibald  Simfon  on  behalf  oi  the 
members,  who  fubferibed  another  feparate  roll,  which 
he  kept  for  his  juftification.  This  proteft  was  present¬ 
ed  to  the  clerk  regifter,  who  refufed  to  read  it  before 
the  ftates  in  parliament.  How  ever,  tb°ugb  not  re.a  » 
it  had  its  effeit ;  for  although  the  bill  had  the  confent 
of  parliament,  yet  the  king  thought  fit  to  caufe  n  to  be 
laid  afide,  and  not  long  after  called  a  general  affembly 
at  St  Andrew’s.  Soon  after  the  parliament  was  dif¬ 
fered,  and  Mr  Calderwood  was  fummoned  to  appear 
before  the  high-commiffion  court  at  St  Andrew  s,  on 

the  8th  of  July  following,  to  anfwer  for  his  muti¬ 
nous  and  feditious  behaviour.  July  10th,  thc  kl"S 
came  to  that  city  in  perfon  ;  when  Mr  Calderwood  be¬ 
ing  called  upon,  and  refufmg  to  comply  with  what  the 
king  in  perfon  required  of  him,  was  committed  to  prifon. 
Afterwards  the  privy  council,  according  to  the  power 
exercifed  by  them  at  that  time,  direaed  him  to  ba- 
niffi  himfelf  >ut  of  the  king’s  dominions  before  Michael 
mas  next;  and  not  to  return  without  licenfe.  Having 
applied  to  the  king  for  a  prorogation  of  his  fente"c® 
without  fuccefs,  becaufe  he  would  neither  acknowledge 
his  offence,  nor  promife  conformity  for  the  ^.turt'’  be 
retired  to  Holland,  where  111  1623,  he  PubllJ^d  bjs 
celebrated  piece  entitled  AltareDamafcenum  Mr  Cal¬ 
derwood  having  in  the  year  1624  been  affliacd  with 
a  long  fit  of  ficknefs,  and  nothing  having  beenheard 
of  him  for  feme  time,  one  Mr  Patrick  Scot,  as  Cal¬ 
derwood  himfelf  informs  us;  took  it  for  granted  that 
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Calderwood  he  was  dead  ;  and  thereupon  wrote  a  recantation  in  his 
II  .  name,  as  if,  before  his  deceafe,  he  had  changed  his  fen- 
,C^ef0nia><  timents.  This  impofture  being  detected,  Scott  went 
over  to  Holland,  and  ilaid  three  weeks  at  Amllerdam, 
where  he  made  a  diligent  fearch  for  the  author  of  Al- 
tare  Damafcenum,  with  a  delign  to  have  defpatched 
him.  But  Calderwood  had  privately  retired  iiito  his 
own  country,  where  he  lived  leveral  years.  Scott  gave 
out  that  the  king  had  furnifhed  him  with  the  matter 
for  the  pretended  recantation,  and  that  he  only  put  it 
in  order.  During  his  retirement,  Mr  Calderwood  col¬ 
lected  all  the  memorials  relating  to  the  ecclefiaftical  af¬ 
fairs  of  Scotland,  from  the  beginning  of  the  reforma¬ 
tion  there  down  to  the  death  of  King  James  *,  which 
collection  is  (till  preferved  in  the  univerfity  library  of 
Glafgow  3  that  which  was  publiflied  under  the  title  of 
u  The  True  Hiftory  of  Scotland, 99  is  only  an  extraCt 
from  it.  In  the  advertifement  prefixed  to  the  laft  edi¬ 
tion  of  his  Altare  Damafcenum  mention  is  made  of  his 
being  mini  (ter  of  Pencaitland  near  Edinburgh  in  1638, 
but  we  find  nothing  faid  there,  or  anywhere  elfe,  of 
his  death. 

CALDRON,  a  large  kitchen  utenfil,  commonly 
made  of  copper  3  having  a  moveable  iron  handle,  where¬ 
by  to  hang  it  on  the  chimney  hook.  The  word  is 
formed  from  the  French  chaudron ,  or  rather  the  Latin 
caidarium . 

Boiling  in  CALDRONS  (caldariis  decnqnere ),  is  a  capi¬ 
tal  punifhment  fpoken  of  in  the  middle-age  writers, 
decreed  to  divers  fort  of  criminals,  but  chiefly  to  de- 
bafers  of  the  coin.  One  of  the  torments  inflicted  on 
the  ancient  Chriftian  martyrs,  was  boiling  in  caldrons 
of  water,  oil,  &c. 

CALDWALL,  Richard,  a  learned  Engliih  phy¬ 
sician,  born  in  Staffordihire  about  the  year  1  ^'3.  He 
ftudied  phyfic  in  B'-azen-nofe  College,  Oxford  3  and 
was  examined,  admitted  into,  and  made  cenfor  of,  the 
College  of  Phvficians  at  London,  all  in  one  day.  Six 
weeks  after  he  was  ehofen  one  oftheelcRs  *,  and  in  the 
year  1570,  he  was  mnde  prefident  of  that  college.  Mr 
Wood  tells  us,  that  he  wrrote  feveral  pieces  in  his  pro- 
fefiion  3  but  he  does  not  tell  us  what  they  were,  only 
that  he  tranflated  a  book  on  the  art  of  furgery,  written 
by  one  Horatio  More,  a  Florentine  pbvfieian.  We 
learn  from  Camden,  that  Caldwall  founded  a  chirurgi- 
cal  leClure  in  the  College  of  Phyficians,  and  endowed 
it  with  a  handfome  falary.  He  died  in  1385. 

CALE4.  See  Botany  Index, 

CALEB,  one  of  the  deputies  fent  by  the  Israelites 
to  take  a  view  of  the  land  of  Canaan.  He  made  a 
good  report  of  the  country,  and  by  this  means  revived 
the  fpirits  of  the  dejefled  people  3  on  which  aceount, 
he  and  Jofliua  were  the  only  perfons  who,  after  their 
leaving  Egypt,  fettled  in  the  land  of  Canaan.  Caleb 
had  for  his  fliare  the  mountains  and  the  city  of  He¬ 
bron,  from  which  he  drove  three  kings.  Othniel  his 
nephew  having  taken  the  city  of  Debir,  Caleb  gave 
him  his  daughter  Achfah  in  marriage  3  and  died,  aged 
114. 

CALEDONIA,  the  ancient  name  of  Scotland. 
From  the  teftimonies  of  Tacitus,  Dio,  and  Solinus,  we 
find,  that  the  ancient  Caledonia  comprehended  all  that 
country  lying  to  the  north  of  the  rivers  Forth  and 
Clyde.  In  proportion  as  the  Silures  or  Cimbri  advan¬ 
ced  towards  the  north,  the  Caledonians  being  circuxn- 


feribed  within  narrower  limits,  were  forced  to  tranf-  Caledoni&i 
migrate  into  the  iflands  which  crowd  the  weftern  coalts  v 
of  Scotland.  It  is  in  this  period,  probably,  we  ought 
to  place  the  firft  great  migration  of  the  Britifh  Gael 
into  Ireland  3  that  kingdom  being  much  nearer  to  the 
promontory  of  Galloway  and  Cantire,  than  many  of 
the  Scotifti  ifies  are  to  the  continent  of  North  Bri¬ 
tain. 

To  the  country  which  the  Caledonians  pofleffed, 
they  gave  the  name  of  Cael-doch  ;  which  is  the  only  ap¬ 
pellation  the  Seots,  who  fpeak  the  Gaelic  language, 
know  for  their  own  divifion  of  Britain.  Cael-doch  is  a 
compound,  made  up  of  Gael  or  Gael,  the  firft  colony 
of  the  ancient  Gauls  who  tranfmigrated  into  Britain, 
and  dock ,  a  diftri6t  or  divifion  of  a  country.  The  Ro¬ 
mans,  by  tranfpofing  the  letter  /  in  Gael ,  and  by  foft- 
ening  into  a  Latin  termination  the  ch  of  dock ,  formed 
the  well-known  name  of  Caledonia. 

When  the  tribes  of  North  Britain  were  attacked  by 
the  Romans,  they  entered  into  alfociations,  that,  by 
uniting  their  ftrength,  they  might  be  more  able  to  re¬ 
pel  the  common  enemy.  The  particular  name  of  that 
tribe,  which  either  its  fuperior  power  or  military  repu¬ 
tation  placed  at  the  head  of  the  aflociation,  was  the 
general  name  given  by  the  Romans  to  all  the  confede¬ 
rates.  Hence  it  is  that  the  Moeatce,  who  with  other 
tribes  inhabited  the  diftricts  of  Scotland  lying  fouth- 
ward  of  the  frith,  and  the  Caledonians ,  who  inhabited 
the  weft  and  north-weft  parts,  have  engrolfed  all  the 
glory  which  belonged  in  eommon,  though  in  an  infe¬ 
rior  degree,  to  all  the  other  nations  fettled  of  old  in 
North  Britain.  It  was  for  the  fame  reafon  that  the 
name  of  Moeatce  was  entirely  forgotten  by  foreign  wri¬ 
ters  after  the  third  eentury,  and  that  of  the  Caledonians 
themfelvcs  but  feldom  mentioned  after  the  fourth. 

Britons ,  Caledonians ,  ModatceK  Barbarians ,  are  the 
names  conftantly  given  to  the  old  inhabitants  of  North^ 

Britain,  by  Tacitus,  Herodian,  Dio,  Spartian,  Vopif- 
cus,  and  other  aneient  waiters.  !  he  fucceflors  of  thefe 
Britons,  Caledonians,  Moeats,  and  barbarians,  are  call¬ 
ed  Pi 61s,  Scots,  and  Attacots,  by  fome  Roman  wri¬ 
ters  of  the  fourth  century. 

he  origin  of  the  appellations  Scoti and  Pifli,  intro¬ 
duced  by  later  Roman  authors,  has  occafioned  much 
eontroverfy  among  the  antiquarians  of  thefe  days. 

The  difpute  feems  now  to  be  fully  decided  by  fome 
learned  critics  of  the  prefent  eentury,  whofe  know  ledge 
of  the  Gaelic  language  aftifted  their  inveftigation.  See 
Scotland,  Ptcts,  and  Highlanders. 

Caledonia,  the  name  of  a  fettlement  made  by  the 
Scots  on  the  weft  fide  of  the  gulf  of  Darien,  in  1 698  3 
out  of  which  they  were  ftarved  at  the  requeft  of  the 
Eaft  India  Company  ;  for  the  Englifh  government  pro¬ 
hibited  the  other  colonies  fending  them  any  provisions  3 
fo  they  were  obliged  to  leave  it  in  t  700. 

New  CALEDONIA,  an  ifland  in  the  South  fea,  lately 
difeovered  by  Captain  Cook,  and  next  to  New  Hol¬ 
land  and  New  Zealand,  is  the  largeft  ifiand  that  hath 
yet  been  difeovered  in  that  fea.  It  extends  from  19. 

37.  to  22.  30.  S.  Lat.  and  from  163.  37.  to  167.  14.  . 

E.  Long.  Its  length  from  north-weft  to  fouth-eaft  isr 
about  80  leagues  :  but  its  greateft  breadth  does  not  ex¬ 
ceed  ten  leagues.  This  iiland  is  diverfified  with  hills  and. 
valleys  of  various  fize  and  extent.  From  the  hills  iflue 
abundance  of  rivulets,  which  contribute  to  fertilize  the. 

pis  * 


\ 


C  A  L 


[  70  3 


C  A  L 


^Caledonia,  plains.  Along  its  north-eaft  fhore  the  land  is  flat ;  and 
'  “  ;  being  well  watered,  and  cultivated  by  the  inhabitants 

after  their  manner,  appeared  to  great  advantage  to  Cap¬ 
tain  Cook’s  people.  Was  it  not,  indeed,  for  thofe 
fertile  fpots  on  the  plains,  the  Whole  country  might  be 
called  a  dreary  vDqfle :  the  mountains  and  higher  parts 
of  the  land  are  in  general  incapable  of  cultivation. 
They  confllt  chiefly  of  roeks,  many  of  which  are  full  of 
mundic  *,  the  little  foil  that  is  upon  them  is  feorched 
arid  burnt  Up  by  the  fun  :  it  is,  however,  covered  with 
coarfe  grafs  and  other  plants,  and  here  and  there  co¬ 
vered  with  trees  and  Ihrubs.  The  country  in  general 
bears  a  great  refemblanee  to  thofe  parts  of  New  South 
Wales  which  lie  under  the  fame  parallel  of  latitude. 
Several  of  its  natural  produ£lions  are  the  fame,  and  the 
Woods  are  without  underwood  as  well  as  in  that  coun¬ 
try.  The  whole  coal!  feems  to  be  furrounded  by 
reefs  and  fhoals,  which  render  all  accefs  to  it  extreme¬ 
ly  dangerous  5  but  at  the  fame  time  guard  the  coafh 
ngainft  the  attacks  of  the  wind  and  fea  5  rendering  it 
eafily  navigable  along  the  eoaft  by  canoes,  and  caufing 
it  abound  with  fifli.  Every  part  of  the  eoaft  feems  to 
be  inhabited  :  the  plantations  in  the  plains  are  laid  out 
with  great  judgment,  and  cultivated  with  much  labour. 
They  begin  their  cultivation  by  felting  lire  to  the  grafs, 
Sec.  with  which  the  ground  is  covered,  but  have  no 
notion  of  pteferving  its  vigour  by  manure  5  they,  how¬ 
ever,  recruit  it  by  letting  it  lie  for  fome  years  untouehed. 
On  the  beaeh  was  found -a  large  irregular  mafs  of  roek, 
not  lefs  than  a  cube  of  ten  feet,  eonlifling  of  a  clofe 
.grained  Hone  fpeekled  full  of  granites  fomewhat  bigger 
than  pins  heads,  from  whenee  it  feems  probable  that 
fome  valuable  minerals  may  be  found  on  this  ifland.  It 
differs  from  all  the  other  iflands  yet  difeovered  in  the 
South  fea,  by  being  entirely  deftitute  of  volcanic  pro- 
du&ions.  Several  plants  of  a  1  *  w  fpecies  were  found 
here  *,  and  a  few  young  bread-fruit  trees,  not  then  fuf- 
ficiently  grown  to  bear  fruit,  feemed  to  have  come  up 
without  culture  }  plantains  and  fugar  canes  are  here 
in  fmall  quantity,  and  the  coeoa-nut  trees  are  fmall 
and  thinly  planted.  A  new  fpecies  of  paflion  flower 
was  likewife  met  with,  whieh  was  never  known  to  grow 
wild  anywhere  but  in  America.  ^  Several  Caputi  (Me¬ 
laleuca)  trees  were  alfo  found  In  flow  er,  IVXufquetos 
here  are  very  numerous.  A  great  variety  of  birds  was 
feen  of  different  claffes,  which  were  for  the  moll  part 
entirely  new  }  particularly  a  beautiful  fpecies  of  par- 
rot  before  unknown  to  zoologifts.  A  new  fpecies  of 
fifu,  of  the  genus  ealled  by  Lintwsus  tetraodon ,  was 
caught  here  ;  and  its  liver,  whieh  was  very  large,  pre- 
fented  at  fupper.  Several  fpecies  of  this  gelius  being 
reckoned  noifonous,  and  the  prefent  fpeeies  being  re¬ 
markably  ugly,  Meif.  Forfters  hinted  their  fufpiciohs 
of  its  quality  j  but  the  temptation  of  a  frefh  meal,  and 
the  affurances  of  Captain  Cook  that  he  had  formcily 
eaten  this  identical  fort  of  filh  without  harm,  got  the 
better  of  their  fcruples,  and  they  ate  of  it.  Its  oili- 
nefs,  however,  though  it  had  no  other  bad  tafte  than 
what  proceeded  from  this,  prevented  them  from  taking 
more  than  a  morfcl  or  two.  In  a  few  hours  after  they 
had  retired  to  reft,  they  were  awaked  by  very  alarm- 
ingfymptoms,  being  all  feized  with  an  extreme  giddi- 
nefs  •  their  hands  and  feet  were  numbed,  fo  that  they 
were’fearcely  able  to  erawl  $  and  a  violent  languor  and 
nppreffion  feized  them.  Emetics  were  admimftered 
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with  fome  fuccefs,  but  fudorifics  gave  the .  greateft  re-  Caledonia,^ 
lief.  Some  dogs  who  bad  eaten  the  remainder  of  the  “V“B 
liver  were  likewife  taken  ill  *,  and  a  pig  which  had  eaten 
the  entrails  died  foon  after, .  having  fwelled  to  an  un- 
ufual  fize.  The  effedls  of  this  poifon  on  the  gentle¬ 
men  did  not  entirely  go  off  in  lefs  than  flx  weeks.— 
Abundance  of  turtle  was  feen  here.  The  natives  had 
not  the  leaf!  notion  of  goats,  hogs,  dogs,  or  cats,  and 
had  not  even  a  name  for  any  of  them. 

The  inhabitants  are  very  flout,  tall,  and  ingeneial 
well  proportioned  \  their  features  mild  j  their  beards 


and  hair  black,  and  ilrongly  frizzled,  fo  as  to  be 
fome  what  woolly  in  fome  individuals  :  their  colour  is 
fwarthy,  or  a  dark  ehefnut  brown.  A  few  were  feen 
who  meafured  fix  feet  four  inches.  They  are  remark- 
ablv  courteous,  not  at  all  addi£led  to  pilfering  and 
ftealing  :  in  which  chara&er  of  honefty  they  are  lin¬ 
gular,  all  the  other  nations  in  the  South  fea  being  re¬ 
markably  thievifh.  Some  wear  their  hair  long,  and  tie 
it  up  to  the  erown  of  their  heads  ;  others  fufier  only  a 
large  loek  to  grow  on  each  fide,  which  they  tie  up  ill 
elubs  j  many  others,  as  well  as  all  the  women,  wear  it 
cropt  fhort.  They  make  ufe  of  a  kind  of  comb  made 
of  flicks  of  hard  wood,  from  feven  to  nine  or  ten  inches 
long,  and  about  the  fhicknefs  of  knitting  ne'edles  j  a 
number  of  thefe,  feldom  exceeding  20,  but  generally 
fewer,  are  faftened  together  at  one  end,  parallel  to  and- 
Hear  one-tenth  of  an  ineh  from  each  other  ,  the  ends, 
which  are  a  little  pointed,  will  fpread  out  or  open  like 
the  flicks  of  a  fan.  Thefe  combs  they  always  wear  in 
their  hair  on  one  fide  of  their  head.  Some  had  a  kind 
of  concave  cylindrical  ft  iff  black  cap,  whieh  appeared 
to  be  a  great  ornament  among  them,  and  was  fuppofed 
to  be  worn  only  by  the  chiefs  and  warriors.  A  large 
flieet  of  firong  paper,  whenever  they  got  one  in  ex¬ 
change,  was  commonly  applied  to  this  purpofe.  .  Uhe 
men  go  naked  $  only  tying  a  firing  round  their  middle, 
and  another  round  their  neek.  A  little  piece  of  a 
brown  cloth  made  of  the  bark  of  a  fig  tree,  fometimes 
tucked  up  to  the  belt,  and  fometimes  pendulous, 
fcarcely  deferves  the  name  of  a  covering  \  nor  indeed 
does  it  feem  at  all  intended  for  that  purpofe,  This 
piece  of  eloth  is  fometimes  of  fuch  a  length,  that  the 
extremity  is  faftened  to  the  firing  round  the  neek ;  to 
this  firing  they  likewife  hang  fmall  round  beads  of 
a  pale  green  nephritic  ft  one.  Coarfe  garments  were 
feen  among  them  made  of  a  fort  of  matting  5  but  they 
feemed  never  to  wear  them,  except  when  in  their ^  ca¬ 
noes  and  unemployed.  The  women  feemed  to  be  in  a 
fervile  flate  :  they  were  the  only  perfons  of  the  family 
who  had  any  employment,  and  feveral  of  them  brought 
bundles  of  flicks  and  fuel  on  their  backs  \  thofe  who 
had  children  carried  them  on  their  baeks  in  a  kind  of 
fatehel.  The  women  alfo  were  feen  to  dig  up  the  earth 
in  order  to  plant  it.  They  are  in  general  of  a  dark 
ehefnut,  and  fometimes  mahogany  brown ■$  their  fix¬ 
ture  middle-fized,  fome  being  rather  tall,  and  their 
whole  form  rather  flout  and  fomewhat  elumfy.  Their 
drefs  is  the  moil  disfiguring  that  ean  be  imagined,  and 
gives  them  a  thick  fquat  fhape  j  it  is  a  fhort  petticoat 
or  fringe,  confifting  of  filaments  or  little  cords,  about 
eight  inches  long,  which  are  faftened  to  a  very  long 
tiring,  which  they  have  tied  feveral  times  round  their 
waift.  The  filaments,  or  little  ropes,  therefore,  lie 

above  each  other  in  feveral  layers,  forming  a  kind^  of 

thick 
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Caledonia,  thick  thatch  all  round  the  body,  but  which  does  not 
' “■>  near  cover  the  thigh  5  thefe  filaments  were  fome times 

dyed  blaek  ;  blit  frequently  thofe  on  the  outfide  only 
were  of  that  colour,  the  reft  being  of  a  dirty  gray. 
There  was  not  a  {ingle  inftance,  during  the  (hip’s  ftay 
in  this  iflarid,  of  the  women  permitting  any  indeeent 
familiarity  with  an  European  :  they  took  pleafure  in 
pra&ifmg  the  arts  of  a  jilting  coquette,  but  never  be¬ 
came  ablolute  wantons.  The  general  ornaments  of  both 
fexes  are  car-rings  of  tortoife  (hells  *,  necklaees,  or 
amulets,  made  of  both  (hells  and  ftoncs  \  and  brace¬ 
lets  made  of  large  (hells,  which  they  wear  above  the 
elbows. 

The  houfes,  or  huts,  in  New'  Caledonia,  are  circu¬ 
lar,  fomething  like  a  bee-hive,  and  full  as  clofe  and 
warm  ;  the  entrance  is  by  a  ftnall  door,  or  long  fquare 
hole,  juft  big  enough  to  admit  a  man  bent  double  : 
the  fide  w  alls  are  about  four  feet  and  a  half  high  ;  but 
the  roof  is  lofty,  and  peaked  to  a  point  at  the  top,  a- 
bove  which  is  a  poft  or  (lick  of  wood,  which  is  gene¬ 
rally  ornamented  either  with  carving  or  (hells,  or 
both.  The  framing  is  of  fmall  fpars,  reeds,  &e.  and 
both  (ides  and  roof  are  thick,  and  clofe  eovered  with 
thatch  made  of  eoarfc  long  grafs.  In  the  infide  of  the 
houfe  are  fet  up  polls,  to  which  erofs  fpars  arc  faften- 
ed,  and  platforms  made  for  the  conveniency  of  laying 
any  thing  on.  Some  houfes  have  two  floors,  one  above 
another ;  the  floor  is  laid  with  dried  grafs,  and  here 
and  there  mats  are  fpread  for  the  principal  people  to  fit 
or  deep  on.  In  thefe  houfes  there  was  no  pallage  for 
the  fmoke  but  through  the  door  :  they  were  intolerably 
fmoky,  and  fo  hot  as  to  be  infupportable  to  thofe  un- 
aecuftomed  to  them  :  probably  the  fmoke  is  intended 
to  drive  out  the  mufquetos  which  fwarm  here.  They 
commonly  ere£t  two  or  three  of  thefe  huts  near  each 
other  under  a  elufter  of  lofty  fig  trees,  whofe  leaves  are 
impervious  to  the  rays  of  the  fun. 

The  canoes  ufed  here  are  very  heavy  clumfy  veffels  ; 
they  are  made  of  two  trees  hollowed  out,  having  a 
raifed  gunnel  about  tw'o  inches  high,  and  elofed  at  each 
end  with  a  bulk  head  of  the  fame  height  \  fo  that  the 
whole  is  like  a  long  fquare  trough  about  three  feet 
{horter  than  the  body  of  the  eanoe.  Two  canoes  thus 
fitted  are  faftened  to  eaeh  other  about  three  feet  afun- 
der,  by  means  of  crofs  fpars,  wrhieh  projedl  about  a 
foot  over  each  fide.  Over  thefe  is  laid  a  deek  or  heavy 
platform  made  of  plank  and  fmall  round  fpars,  on  which 
they  have  a  fire-hearth,  and  generally  a  fire  burning  ; 
they  are  navigated  by  one  or  two  latteen  fails,  extended 
to  a  fmall  latteen  yard,  the  end  of  which  is  fixed  in  a 
notch  or  hole  in  the  deck. 

Notwithftanding  the  inoffenfive  difpofition  of  the  In¬ 
habitants  of  New  Caledonia,  they  are  well  provided 
with  offenfive  wreapr.ns ;  as  elubs,  fpears,  darts,  and 
flings  for  throwing  (tones.  Their  elubs  are  about  two 
feet  and  a  half  long,  and  varioufiy  formed  ;  fome  like 
a  fey  the,  others  like  a  pick-axe  ;  fome  have  a  head  like 
a  hawk,  and  others  have  round  heads  *,  but  all  are 
neatly  made ;  many  of  their  darts  and  fpears  are  no  lefs 
neat  avd  ornamented  with  carvings.  The  (lings  are 
as  (imple  as  poflible  j  but  they  take  fome  pains  to  form 
the  (tones  that  they  ufc  into  a  proper  fhape,  which  is 
fomething  like  an  egg,  fuppofing  both  ends  to  be 
like  the  fmall  one.  They  drive  the  dart  by  the  affift- 
ance  of  (hort  cords  knobbed>  at  one  end  and  looped 


at  the  other,  called  by  the  feamen  beckets .  Thefe  con-  Caledonia' 
tain  a  quantity  of  red  w'ool  taken  from  the  vampyre,  CaJ|^a 
or  great  Indian  bat.  Bow's  and  arrows  are  wdiolly  un-  rjun%  " 
known  among  them.  «■  •  •  1 

Their  language  bears  no  affinity  to  that  fpoken  in 
the  other  South  fea  ifiands,  the  word  arrekee  and 
one  or  two  more  exeepted.  This  is  the  more  extra¬ 
ordinary,  as  different  dialedfs  of  one  language  were 
fpoken  not  only  in  the  eafterly  ifiands,  but  at  New 
Zealand. 

A  mufical  inftrument,  a  kind  of  whiffle,  was  pro¬ 
cured  here.  It  uras  a  little  polifhed  piece  of  brown 
Avood  about  two  inches  long,  (haped  like  a  kind  of  bell, 
though  apparently  folid,  with  a  rope  fixed  at  the  final! 
end  ;  two  holes  were  made  in  it  near  the  bafe,  and  ano¬ 
ther  near  the  infertion  of  the  rope,  all  which  commu¬ 
nicated  wuth  each  other  5  and  by  blowing  in  the  up- 
permoft,  a  (brill  found  like  whiffling  was  produced  : 
no  other  inftrument  w  as  feen  among  them  that  had  the 
lead  relation  to  mufic. 

Many  of  the  Newr  Caledonians  were  feen  with  pro- 
digiouily  thick  legs  and  arms,  which  feemed  to  be  af¬ 
fected  with  a  kind  ofleprofy  ;  the  fuelling  w  as  found 
to  be  extremely  hard,  but  the  (kin  was  not  alike  harfiv 
and  fealy  in  all  thofe  who  were  affliCted  with  the  dif- 
order.  The  preternatural  expanfion  of  the  arm  or  leg 
did  not  appear  to  be  a  great  inconvenience  \  and  they 
feemed  to  intimate  that  they  very  rarely  felt  any  pain 
in  it ;  but  in  fome  the  diforder  began  to  form  blotches, 
w  hich  arc  marks  of  a  great  degree  of  virulence.  This 
difeafe  is  probably  elephantiajis . 

Here  they  bury  their  dead  in  the  ground.  The 
grave  of  a  chief  who  had  been  (lain  in  battle  here  re- 
fembled  a  large  mole-hill,  and  was  decorated  with 
fpears,  darts,  paddles,  &e.  all  ftuek  upright  in  the 
ground  round  about  it.  Lieutenant  Piekerfgill  was 
(bow  ed  a  chief  whom  they  named  Tea-hooma ,  and  ftyl- 
ed  their  arrekee  or  king  ;  but  nothing  further  is  known* 
of  their  government,  and  nothing  at  all  of  their  reli- 
gion. 

CALEFACTION,  the  produ&ion  of  heat  in  a 
body  from  the  adlion  of  fire,  or  that  impulfe  impreffed 
by  a  hot  body  on  others  around  it.  This  word  is  ufed 
in  pharmaey,  by  w  ay  of  diftindtion  from  coEHon,  which 
implies  boiling  ;  whereas  cale.fa£tion  is  only  heating  a 
thing. 

CALENBERG,  a  eaftle  of  Germany,  in  the  duchy 
of  Brunfwiek  and  principality  of  Calenberg.  It  is" 
feated  on  the  river  Leine,  and  is  15  miles  f©uth  of  * 
Hanover.  It  is  fubje£I  to  the  duke  of  Brunfwiek  Lu- 
nenberg,  eleftor  of  Hanover,  and  king  of  Great  Bri¬ 
tain.  E.  Long.  9.  43.  N.  Lat.  52.  20. 

Calenberg,  a  principality  of  Lower  Saxony,  and' 
one  of  the  three  parts  of  the  duchy  of  Brunfwiek,  is 
bounded  on  the  north  by  the  duchy  of  Verden,  on  the 
eaft  by  the  principality  of  Zell,  on  the  fouth  by  the 
principalities  of  Grubenhagen  and  Wolfenbuttle,  and 
on  the  weft  by  Weftphalia.  It  belongs  to  the  eleftor 
of  Hanover. 

CALENDAR,  in  JJlronomy  and  Chronology .  See 
Kalendar. 

Calendar  of  prifoners,  in  Law ,  a  lift  of  allthepri- 
foners  names  in  the  euftody  of  each  refpe&ive  (he- 
riff  *.  *  See  the"? 

CALENDARIUM  Flor^:,  in  Botany ,  a  calendar  article 

containing  Execution; 
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containing  an  exa6t  regiftcr  of  the  refpeftive  times  in 
which  the  plants  of  any  given  province  or  climate  ger- 
C  a  lenders  expand,  and  (lied  their  leaves  and  flowers,  or 

ripen  and  difperfe  their  feeds.  For  particulars  on  this 
curious  fubjeft,  fee  the  articles  Defoliatio,  Efflo- 
rEscentia,  Frondescentia,  Fructescentia,  and 
Germinatio. 

CALENDER,  a  machine  ufed  in  manufactories  to 
prefs  certain  woollen  and  (ilken  fluffs  and  linens,  to 
make  them  fmooth,  even,  and  gloffy,  or  to  give  them 
waves,  or  water  them,  as  may  be  feen  in  mohairs  and 
tabbies.  This  inftrument  is  compofed  of  two  thick 
cylinders,  or  rollers,  of  very  hard  and  well  poliflied 
wood,  round  which  the  fluffs  to  be  calendered  are 
wound  :  thefe  rollers  are  placed  crofs-vife  between  two 
very  thick  boards,  the  lower  ferving  as  a  fixed  bafe, 
and  the  upfer  moveable  by  means  of  a  thick  ferew 
with  a  rope  faflened  to  a  fpindle,  which  makes  its  ax-' 
is :  the  uppermofl  board  is  loaded  with  large  flones 
weighing  20,000 lb.  or  more.  At  Paris  they  have  an 
■extraordinary  machine  of  this  kind,  called  the  royal 
calender ,  made  by  order  of  M.  Colbert.  The  lower 
table  or  plank  is  made  of  a  block  of  fmooth  marble, 
and  the  upper  is  lined  with  a  plate  of  polifhed  copper. 
The  alternate  motion  of  the  upper  board  Sometimes  one 
way  and  fometimes  another,  together  with  the  prodi¬ 
gious  weight  laid  upon  it,  gives  the  fluffs  their  glols 
and  fmoothnefs  •,  or  gives  them  the  waves,  by  making 
the  cylinders  on  which  they  are  put  roll  with  great 
force  over  the  undermofl  board.  When  they  would 
put  a  roller  from  under  the  calender,  they  only  incline 
the  undermofl  board  of  the  machine,  lhe  drefling 
alone,  with  the  many  turns  they  make  the  fluffs  and 
linens  undergo  in  the  calender,  gives  the  waves,  or 
waters  them,  as  the  workmen  call  it.  It  is  a  miflake 
to  think,  as  fome  have  afferted,  and  Mr  Chambers  a- 
mong  others,  that  they  ufe  rollers  with  a  fhallow  in¬ 
denture  or  engraving  cut  in  them.  . 

Calender  of  Monteith ,  a  diflridl  m  the  iouth- 
wefl  corner  of  Perthfhire  in  Scotland,  from  which 
a  branch  of  the  ancient  family  of  Livmgftone  had 
the  title  of  earl.  The  chief  feat  of  the  family  near 
Falkirk  is  alfo  called  Calender .  Both  eflate  and  title 
were  forfeited  in  confequence  of  the  poffeffor  being 
engaged  in  the  rebellion  1715. 

CALENDERS,  a  fort  of  Mahometan  ^friars,  fo 

■called  from  Santon  Calenderi  their  founder.  This  San- 
ton  went  bareheaded,  without  a  fhirt,  and  with  the 
fkin  of  a  wild  beafl  thrown  over  his  fhoulders.  He 
wore  a  kind,  of  apron  before,  the  firings  of  which  were 
adorned  with  counterfeit  precious  flones.  ^  His  difciples 
are  rather  a  fe&  of  epicures  than  a  fociety  of  religi¬ 
ous  They  honour  a  tavern  as  much  as  they  do  a 
mofque;  and  think  they  pay  as  acceptable  worfhip  to 
God  by  the  free  ufe  of  his  creatures,  as  others  do  by 
the  greateft  auflerities  and  a£ts  of  devotion.  They  are 
called  in  Perfia  and  Arabia,  Abdals,  or  Abdallot 
i.  e.  perfons  confecrated  to  the  honour  and  iervice  of 
God  Their  garment  is  a  Angle  coat,  made  up  of  a 
variety  of  pieees,  and  quilted  like  a  rug.  They  preach 
in  the  market  places,  and  live  upon  what  their  auditors 
bellow  on  them.  They  are  generally  very  vitious  per¬ 
fons  :  for  which  reafon  they  are  not  admitted  into  arty 

houfes. 
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CALENDS,  in  Roman  antiquity.  See  KALENDS.  Calends 
CALENDULA,  the  Marigold.  See  Botany 
hid  ex.  —  y— — . 

CALENTIUS,  Elisius,  a  Neapolitan  poet  and 
prole  author.  He  was  preceptor  to  1  rederick  the  fon' 
of  Ferdinand  king  of  Naples,  and  the  earliefl  writer  on 
the  illegality  of  putting  criminals  to  death,  except  for 
murder.  He  died  in  1503. 

CALENTURE,  a  foverifh  diforder  incident  to  Tai¬ 
lors  in  hot  countries  j  the  principal  fymptom  of  which 
is  their  imagining  the  fea  to  be  green  fields  :  hence, ^ 
attempting  to  walk  abroad  in  thefe  imaginary  places  of 
delight,  they  are  frequently  loll.  Vomiting,  bleeding, 
a  fpare  diet,  and  the  neutral  falts,  are  recommended 
in  this  diforder  ;  a  Angle  vomit  commonly  removing 
the  delirium,  and  the  cooling  medicines  completing 
the  cure. 

CALEPIN,  AMBROSIUS,  an  Augufline  monk  of 
Calepio,  whence  he  took  his  name,  in  the  16th  cen¬ 
tury.  He  is  author  of  a  diftionary  of  eight  languages, 
fince  augmented  by  Pafierat  and  others. 

CALKS,  in  Ancient  Geography ,  a  municipal  city  of 
fome  note  in  Campania,  at  fto  great  diitance  from  Ca- 
filinum.  The  epithet  Calenus  is  by  Horace  and  Juve¬ 
nal  applied  to  a  generous  wine  which  the  territory  pro¬ 
duced. 

CALETES,  in  Ancient  Geography ,  a  people  of 
Gallia  Celtica,  on  the  confines  of  Belgica,  fituated  be¬ 
tween  the  fea  and  the  Sequana.  Now  called  le  Ptiix 
de  Caux,  in  Normandy. 

CALETURE,  a  fort  on  the  ifland  of  Ceylon,  at 
the  mouth  of  a  river  of  the  fame  name.  ri  he  Dutch 
became  mailers  of  it  in  1655  ’,  but  were  afterwards  ob¬ 
liged  to  leave  it.  E.  Long.  80.  51.  N.  Eat.  6.  38. 

C*ALF,  in  Zoology ,  the  young  of  the  ox  kind. 

There  are  two  ways  of  breeding  calves  that  are  in¬ 
tended  to  be  reared.  The  one  is  to  let  the  calf  run 
about  with  its  dam  all  the  year  round j  which  is  the 
method  in  the  cheap  breeding  countries,  and  is  gene¬ 
rally  allowed  to  make  the  bell  cattle;  The  other  is 
to  take  them  from  the  dam  after  they  have  fucked,  a- 
bout  a  fortnight  :  they  are  then  to  be  taught  to  drink 
flat  milk,  which  is  to  be  made  but  juft  warm  for  them, 
it  being  very  dangerous  to  give  it  them  too  hot.  The 
bell  time  of  weaning  calves  is  from  January  to  May  : 
they  lhould  have  milk  for  1 2  weeks  after  •,  and  a  fort¬ 
night  before  that  is  left  off,  water  lhould  be  mixed  with 
the  milk  in  larger  and  larger  quantities.  When  the 
calf  has  been  fed  on  milk  for  about  a  month,  little 
wifps  of  hay  lhould  be  placed  all  about  him  in  cleft 
fticks  to  induce  him  to  eat.  In  the  beginning  of 
April  they  lhould  be  turned  out  to  grafs ;  only  for  a 
few  days  they  lhould  be  taken  in  for  the  night,  and 
have  milk  and  water  given  them  the  fame  may  alfo 
be  given  them  in  a  pail  fometimes  in  the  field,  till  they 
are  fo  able  to  feed  themfelves  that  they  do  not  regard 
it.  The  grafs  they  are  turned  into  mull  not  be  too 
rank,  but  Ihort  and  fweet,  that  they  may  like  it,  and 
yet  get  it  with  fome  labour.  Calves  lhould  always  be 
weaned  at  grafs  ;  for  if  it  be  done  with  hay  and  water, 
they  often  grow  big-bellied  on  it,  and  are  apt  to  rot. 

When  thofe  among  the  males  are  fcle&ed  which  are  to 
be  kept  as  bulls,  the  reft  lhould  be  gelt  for  oxen  :  the 
fooner  the  better.  Between  10  and  20  days  is  a  pro¬ 
per 
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per  age.  About  London  almoft  all  the  calves  are  fat¬ 
ted  for  the  butcher.  The  reafon  of  this  is,  that  there 
is  a  good  market  for  them ,  and  the  lands  there  are  not 
fo  profitable  to  bred  upon  as  in  cheaper  countries. 
The  way  to  make  calves  fat  and  fine,  is  the  keeping 
them  very  clean  ;  giving  them  freth  litter  every  day  •, 
and  the  hanging  a  large  chalk  Hone  in  fome  coiner 
where  they  can  ealily  get  at  it  to  lick  it,  but  where  it 
is  out  of  the  way  of  being  fouled  by  their  dung  and 
urine.  The  coops  are  to  be  placed  fo  as  not  to  have 
too  much  fun  upon  them,  and  fo  high  above  the  ground 
that  the  urine  may  run  off.  They  alfo  bleed  them 
once  when  they  are  a  month  old,  and  a  fecond  time 
before  they  kill  them  ;  which  is  a  great  addition  to  the 
beauty  and  whitenefs  of  their  flelh  :  the  bleeding  is  by 
fome  repeated  much  oftener,  but  this  is  fufticient. 
Calves  are  very  apt  to  be  loole  in  their  bowels;  which 
wa'les  and  very  much  injures  them.  The  remedy  is 
to  give  them  chalk  feraped  among  milk,  pouring  it 
down  with  a  horn.  If  this  does  not  fucceed,  they 
give  them  bole  armenic  in  large  doles,  and  ufe  the  cold 
ba.h  every  morning.  If  a  cow  will  not  let  a  ftrange 
calf  fuck  her,  the  common  method  is  to  rub  both  her 
nofe  an  1  the  calf’s  with  a  little  brandy  ;  this  general¬ 
ly  reconciles  them  after  a  few  fmellings. 

Gillen  CALF ,  an  idol  fet  up  and  worihipped  by  the 
Ifraelites  at  the  foot  of  Mount  Sinai,  in  their  paffage 
through  the  wildernefs  to  the  land  of  Canaan.  Our 
verfion  makes  Aaron  fadiion  this  calf  with  a  graving 
tool  after  he  had  caff  it  in  a  mould  :  the  Geneva  tranf- 
lation  makes  him  engrave  it  firit,  and  caff  it  afterwards. 
Others,  with  more  probability,  render  the  whole  verfe 
thus  :  “  And  Aaron  received  them  (the  golden  ear¬ 
rings"),  and  tied  them  up  in  a  bag,  and  got  them  caff 
into  a  mol  en  calf:”  which  verfion  is  authorifed  by  the 
different  fenfes  of  the  word  which  fignifies  to  tie 

up  or  bind,  as  well  as  to  fhape  or  form  ;  and  of  the 
wrord  chert  et9  which  is  ufed  both  for  a  graving  tool 
an  1  a  bag.  Some  of  ithe  ancient  fathers  have  been  of 
opinion  that  this  idol  had  only  the  face  of  a  calf,  and 
the  fhape  of  a  man  from  the  neck  downwards,  in  imi¬ 
tation  of  the  Egyptian  Ifis.  Others  have  thought  it 
was  only  the  head  of  an  ox  without  a  body.  But  the 
moff  general  opinion  is,  that  it  was  an  entire  calf  in 
imitation  of  the  Apis  worihipped  by  the  Egyptians  ; 
among  whom,  no  doubt,  the  Ifraelites  had  acquired 
their  propensity  to  idolatry.  This  calf  Mofes  is  laid  to 
have  burnt  with  fir  e,  reduced  to  pow'der,  and  iirewed 
upon  the  water  which  the  people  were  to  drink.  How 
th’s  could  be  accomplifhed  hath  been  a  queltion.  Moff 
people  have  thought,  that  as  gold  is  indeffrmftible,  it 
could  only  be  burnt  by  the  miraculous  power  of  God  ; 
blit  M.  Stahl  conjectures  that  Mofes  diffolved  it  by 
means  of  liver  of  fulphur  *.  The  Rabbins  tell  us 
that  the  people  were  made  to  drink  of  this  water  in  or¬ 
der  to  diffinguilh  the  idolaters  from  the  reft ;  for  that 
as  foon  as  they  had  drunk  of  it,  the  beards  of  ihe  for¬ 
mer  tu  ned  red.  The  Cabbaliffs  add,  that  the  calf 
weighed  12 ^  quintals;  which  they  gather  f.om  the 
Hebrew  word  mnjf  ha h,  whofe  numerical  letters  make 
12  c. 

CALF-'hi’j r.  in  the  leather  manufacture,  are  prepa¬ 
red  and  dreffed  by  the  tanners,  ft  inner%  and  f  urriers, 
who  fell  them  for  the  ufe  of  the  fhoemakers,  faddlers. 
Vol,V.  Parti. 


r  73  1 


CAL 


bookbinders,  and  other  artificers,  who  employ  them  In 
their  feveral  manufactures. 

C A LF-Skm  dreffed  in  fumnch ,  denotes  the  Ikin  of  this  „ 
animal  curried  black  on  the  hair  fide,  and  dyed  of  an 
orange  colour  on  the  flefh  fide,  by  means  of  fumach, 
chiefly  ufed  in  the  making  of  belts. 

The  English  calf-fkin  is  much  valued  abroad,  and 
the  commerce  thereof  very  confiderable  in  France  and 
other  countries  ;  where  divers  attempts  have  been  made- 
to  imitate  it,  but  hitherto  in  vain.  What  h  like  to 
baffle  all  endeavours  for  imitating  the  Englith  calf  in 
France  is,  the  fmallnefs  and  weaknefs  of  the  calves 
about  Paris  ;  which  at  1 5  days  old  are  not  fo  big  as 
the  Englilh  ones  when  they  come  into  the  world. 

Sea -Calf,  bee  Phoca,  Mammalia  bder. 

CALI,  a  town  of  Popayan  in  South  America,  feat- 
ed  in  a  valley. of  the  l  ime  name  on  the  liver  (Jauca. 
The  governor  of  the  province  ufually  relides  there. 
W.  Long.  78.  5.  N.  Lat.  <.  1;. 

CALIBER,  or  Calliper,  properly  denotes  the 
diameter  of  any  body  \  thus  wc  fay,  two  columns  of 
the  fame  caliber,  the  caliber  of  the  bore  of  a  gun,  the 
caliber  of  a  bulTt,  &c. 

CALIBER  Comp  tf/e.  r,  a  fort  of  com  pa  lies  made  xv’th 
arched  legs  to  take  the  diameter  of  round  or  fuelling 
bodies.  See  Compasses. 

Caliber  compaffes  are  chiefly  ufed  by  gunners  for 
taking  the  diameters  of  the  feveral  p  uts  of  a  piece  of 
ordnance,  or  of  bombs,  bullets,  &e.  Their  legs  are 
therefore  circular  ;  and  move  on  an  arch  of  brafs, 
w  he,  eon  is  marked  the  inches  and  half  inches,  to  {how- 
how  far  the  points  of  the  compaffes  are  opened  afun- 
der. 

Some  are  alfo  made  for  taking  the  diameter  of  the 
bore  of  a  guu  or  mortar. 

The  gaugers  alfo  fometimes  u^e  calibers,  to  em¬ 
brace  the  two  heads  of  any  cafk,  in  order  to  find  its 
length. 

The  caliber  ured  by  carpenters  and  joiners,  is  a 
piece  of  board  notched  triangular-wife  in  the  middle 
for  the  taking  of  meafure. 

CALIBER  Rue ,  or  Gunners  CALLIPERS ,  is  an  in- 
ftrument  wherein  a  right  lire  is  fo  divided  as  that  the 
firit  p  irt  being  equal  to  the  diameter  of  An  iron  or 
leaden  ball  of  one  pound  weight,  the  other  parts  are  to 
the  firit  as  the  dia  utters  of  balls  of  two,  three,  four, 
&c.  pounds  are  to  the  diameter  of  a  ball  of  one  pound. 
The  caliber  is  ufed  by  engineers,  from  the  weight  of 
the  ball  given,  to  determine  its  diameter  or  calmer,  or 
vice  verfa. 

The  gunners  callipers  confift  of  two  thin  plates  of 
brafs  joined  by  a  rivet,  lo  as  to  move  quite  round  each 
other  :  its  length  from  the  centre  of  the  joint  is  be¬ 
tween  fix  inches  and  a  foot,  and  its  breadth  from  one 
to  twro  inches  ;  that  of  the  moff  convenient  fize  is  a- 
bout  nine  inches  long.  Many  (bales,  tables,  and  pro¬ 
portions,  &c.  may  be  introduced  on  this  inffrument ; 
bi  t  none  are  effential  to  it,  except  thofe  for  taking  the 
caliber  of  ihot  and  cannon,  and  for  meafuiing  the 
magnitude  of  fal'ent  and  entering  angles.  The  moft 
complete  callipers  is  exhibited  Plate  CXXXIII.  the 
f  irniture  and  u  e  of  which  we  fhall  now  briefly  de- 
feribe  Let  the  four  faces  of  this  inffrument  be  di  lin- 
guilhed  by  the  letters  A,  B,  C,  H  :  A  and  D  confift 
K  of 
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Caliber,  of  a  circular  head  and  leg  ;  B  and  C  confift  only  of  a 

the  circular  head  adjoining  to  the  leg  of  the  face 
A  are  divifions  denominated  Jhot  diameters ;  which 
{how  the  diftance  in  inches  and  tenths  of  an  inch  oi  the 
points  of  the  callipers  when  they  are  opened;  io  that 
if  a  ball  not  exceeding  ten  inches  be  introduced  be¬ 
tween  them,  the  bevil  edge  E  marks  its  diameter  a- 

mong  thefe  divifions.  .  r  , 

On  the  circular  bevil  part  E  of  the  face  B  is  a  fcale 
of  divifions  dillinguifhed  by  lb.  weight  of  iron  Jhot. 
When  the  diameter  of  any  fliot  is  taken  between  the 
points  of  the  callipers,  the  inner  edge  of  the  leg  A 
{hows  its  weight  in  avoirdupois  pounds,  provided  it  be 
-  ,  3,  4,  5J,  6,  8,  9,  1 2,  16,  .18,  24,  26, 


lib. 


an- 


32,  36,  or  42  }  the  figures  neareft  the  bevil  edge 
fwering  to  the  ftiort  lines  in  the  fcale,  and  thofe  be¬ 
hind  them  to  the  longer  ftrokes.  This  fcale  is  con- 
ftru&ed  on  the  following  geometrical  theorem,  viz. 
that  the  weights  of  fpheres  are  as  the  cubes  of  their 

^Orfthe  lower  part  of  the  circular  head  of  the  face 
A  is  a  fcale  of  divifions  marked  bores' of  guns  ;  i  or  the 
ufe  of  which,  the  legs  of  the  callipers  are  flipped  acrols 
each  other,  till  the  Heel  points  touch  the  concave  fur- 
face  of  the  gun  in  its  greateft  breadth  ;  then  the  bevi 
edge  F  of  the  face  B  will  cut  a  divifion  in  the  fcale 
fhowing  the  diameter  of  the  bore  m  inches  and 

Within  the  feales  of  /hot  and  bore  diameters  on  the 
circular  part  of  A,  are  divifions  marked  pounders  :  the 

inner  figures  4,  ii,  3-  Sb  8>  ^  l8’  l6>  36>  c”rl®’ 
fpond  to  the  longeft  lines;  and  the  figures,  12,  4  6, 
o  16  24,  32,  42,  to  the  fhort  ftrokes.  When  the 
bore  of  a  gun  is  taken  between  the  points  of  the  calli¬ 
pers,  the  bevil  edge  F  will  either  cut  or  be  near  one  of 
thefe  divifions,  and  flrow  the  weight  of  iron  {hot  pro- 

rCOfnrthcauppenr‘  half  of  the  circular  head  of  the  face  A 
are  three  concentric  feales  of  degrees;  the  outer  fcale 
confifting  of  1 80  degrees  numbered  from  right  to  left, 
10  20  &c.  the  middle  numbered  the  contrary  way, 

and  the  outer  fcale  beginning  at  the  middle,  with  o, 
and  numbered  on  each  fide  to  90  degrees.  lheie 
feales  ferve  to  take  the  quantity  of  an  angle,  either 
entering  or  falient.  For  an  entering  or  internal  angle, 
apply  the  legs  of  the  callipers  ft)  that  its  outward  edges 
coincide  with  the  legs  of  the  given  angle  the  degree 
cut  by  the  bevil  edge  F  in  the  outer  fcale  {hows  the 
meafure  of  the  angle  fought:  for  a  falient  or  external 
angle,  flip  the  legs  of  the  callipers  acre*  each  other, 
fo  that  their  outward  edges  may  coincide  with  the 
legs  forming  the  angle,  and  the  degree  marked  on  the 
middle  fcale  by  the  bevil  edge  E  will  Ihow  the  meafure 
of  the  angle  required.  The  inner  fcale  will  ferve  to 
determine  the  elevation  of  cannon  and  mortars,  or  of 
any  oblique  plane.  Let  one  end  of  a  thread  be  fixed 
into  the  notch  on  the  plate  B,  and  any  weight  red  to 
the  other  end  :  apply  the  ftraight  fide  of  the  plate  -A. 
to  the  fide  of  the  body  whole  inclination  is  fought; 
hold  it  in  this  pofition,  and  move  the  plate  B,  till  the 
thread  Mb  upon  the  line  near  the  centre  marked  perp. 
Then  will  the  bevil  edge  F  cut  the  degrees  on  the  in¬ 
ner  fcale,  (bowing  the  inclination  of  that  body  to  the 
horizon. 
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On  the  face  C  near  the  point  of  the  callipers  is  a 
little  table  fhowing  the  proportion  of  troy  and  avoirdu- 
pois  weights,  by  w  hich  one  kind  of  weight  may  be  ea- 
fily  reduced  into  another. 

Near  the  extreme  of  the  face  D  of  the  callipers  are 
two  tables  {bowing  the  proportion  between  the  pounds 
weight  of  London  and  Paris,  and  alfo  between  the 
lengths  of  the  foot  meafure  of  England  and  France.. 

Near  the  extreme  on  the  face  A  is  a  table  contain¬ 
ing  four  rules  of  the  circle  and  fphere ;  and  geometri¬ 
cal  figures  with  numbers  annexed  to  them  :  the  firit  is 
a  circle  including  the  proportion  in  round  numbers  of 
the  diameter  to  its  circumference  ;  the  feeond  is  a  cir¬ 
cle,  inferibed  in  a  fquare,  and  a  fquare  within  that  cir¬ 
cle,  and  another  circle  in  the  inner  fquare  :  the  num¬ 
bed  28,  22,  above  this  figure  exhibit  the  proportion 
of  the  outward  fquare  to  the  area  of  the  inferibed  cir¬ 
cle;  and  the  numbers  14,  U,  below  it,  fliow  the  pro¬ 
portion  between  the  area  of  the  inferibed  fquare  and 
the  area  of  its  inferibed  circle.  The  third  is  a  cube 
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inferibed  in  a  fphere $  and  the  number  89T  <hows  that 
a  cube  of  iron,  inferibed  in  a  fphere  T  12  inches  m 
diameter,  weighs  89jlb.  The  fourth  is  a  fphere  in  a 
cube,  and  the  number  243  expreffes  the  weight  m 
pounds  of  a  fphere  inferibed  m  a  cube  whofe  fide  is  12 
inches  :  the  fifth  reprefents  a  cylinder  and  cone  of  one 
foot  diameter  and  height:  the  number  111  the  cylinder 
{hows,  that  an  iron  cylinder  of  that  diameter  and 
height  weighs  364.51b.  and  the  number  121.5  in  the 
cone  expreffes  the  weight  of  a  cone  the  diameter  of 
whofe  bafe  is  1  2  inches,  and  of  the  lame  height .  the 
fixth  figure  {hows  that  an  iron  cube,  whofe  fide  is  12 
inches,  weighs  464lb.  and  that  a  (quare  pyramid  of 
iron,  whofe  bafe  is  a  fquare  foot  and  height  12  inches, 
weighs  1 54-rlb.  The  numbers  which  have  been  hi¬ 
therto  fixed  to  the  four  laft  figures  were  not  ftriftly 
true;  and  therefore  they  have  been  corrected  in  the 
figur’e  here  referred  to;  and  by  thefe  the  figures  on 
any  inftrument  of  this  kind  fliould  be  corrected  like- 

'V1  On  the  leg  B  of  the  callipers,  is  a  table  fliowing  the 
weights  of  a  cubic'  inch  or'  foot  of  various  bodies  in 

P°OnSthe°fefe  D'of  the  circular  head  of  the  callipers 
is  a  table  contained  between  five  concentric  fegments 
of  rings  :  the  inner  one  marked  Guns  {hows  the  nature 
of  the  gun  or  the. weight  of  ball  it  carries  ;  the  two 
next  rings  contain  the  quantity  of  powder  ufed  for 
proof  and  ferviee  to  brafs  guns,  and  the  two  outermoft 
rings  fliow  the  quantity  for  proof  and  ferviee  m  iron 

CaOnnthe  face  A  is  a  table  exhibiting  the  method  of 
computing  the  number  of  Jlo,  orfietls  in  a. triangular, 
fquare,  or  redangular  pile.  Near  this  is  placed  a 
table  containing  the  principal  rules  relative  to  the/*// 
of  bodies,  expreffed  in  an  algebraic  manner  :  nearer  the 
centre  we  have  another  table  of  rules  for  raffing  water 
calculated  on  the  fuppofition,  that  one  horfe  is  eflua 
in  this  kind  of  labour  to  five  men,,  and  that  one  man 
will  raife  a  hogftiead  of  water  to  eight  feet  of  heigr 
in  one  minutef  and  work  at  that  rate  for  iome  hours. 
N.  B.  Hogftieads  are  reckoned  at  60  gallons.  . 

Some  of  the  leading  principles  in  gunnery,  relating, 
to  Hootinr  in  cannon  and  mortars,  are  expreffed  on  the 
face  B  of  the  callipers.  Befides  the  artie^lready 
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Caliber  enumerated,  the  feales  ufually  marked  on  this  fe£tor 
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mic  feales  of  numbers,  fines,  verfed  fines,  and  tangents, 
Rre  placed  along  thefe  faces  near  the  ftraight  edges : 
the  line  of  lines  is  placed  on  the  fame  faces  in  an  an- 
gular  pofition,  and  marked  Lin .  The  lines  of  planes 
or  fuperfices  are  alfo  exhibited  on  the  faces  C  and  D, 
tending  towards  the  centre,  and  marked  Plan,  Fi¬ 
lially,  The  lines  of  folids  are  laid  on  the  fame  faces 
tending  towards  the  centre,  and  diftinguifhed  by  Sol, 
CALICO  ULAN,  or  Quillon,  a  town  of  Afia,  in 
the  Eaft  Indies,  on  the  coaft  of  Malabar,  and  in  the 
peninfula  on  this  fide  the  Ganges,  where  the  Dutch 
have  a  factory,  E.  Long.  75.  21.  N.  Lat.  9.  5. 

CALICUT,  a  kingdom  of  India,  on  this  fide  the 
Ganges,  upon  the  coaft  of  Malabar.  It  is  about  63 
miles  long,  and  as  much  broad.  It  has  many  woods, 
rivers,  and  marlhes,  and  is  very  populous }  but  does 
not  produce  much  corn,  abundance  of  rice  being  im¬ 
ported  from  Canara.  The  land  along  the  fea-coaft  is 
low  and  fandy,  and  produces  a  number  of  cocoa  trees. 
The  higher  grounds  produce  pepper  and  cardamoms 
of  a  very  good  quality.  They  have  likewife  timber  for 
building,  white  and  yellow  fanders,  caflia  lignea,  caf- 
fia  fiftula,  nux  vomica,  and  cocculus  indicus.  The 
woods  abound  with  parrots  and  monkeys,  as  well  as 
different  kinds  of  game.  They  have  alfo  plenty  of 
fi{h,  feveral  forts  of  medicinal  drugs,  and  their  rnoun- 
tains  produce  iron.  The  fat?iorin ,  or  king,  of  Calicut, 
was  once  maftcr  of  all  the  coaft  of  Malabar  ;  but  at 
his  death,  he  left  it  by  will  among  four  of  his  nephews. 
He  who  governs  Calicut  has  a  palace  of  ftone,  and 
there  is  fome  appearance  of  grandeur  about  his  court. 
He  carries  on  a  confiderable  trade,  which  makes  the 
people  of  Calicut  richer  than  their  neighbours.  In 
former  times  they  had  feveral  ftrange  cuftotns,  fome 
of  which  are  ftill  kept  up  *,  particularly  the  famorin’s 
wife  mu  ft  be  firft  enjoyed  by  the  high-prieft,  who  may 
have  her  three  nights  if  he  pleafes.  The  nobles  per¬ 
mit  the  other  priefts  to  take  the  fame  liberty,  but  the 
lower  people  cannot  have  that  honour.  A  woman  may 
marry  a  number  of  hufbands ;  each  of  whom  has  her 
ten  days  or  more  by  turns,  as  they  agree  among  them- 
felves  ;  and  provide  her  all  things  neceffary  during 
that  time.  When  ftie  proves  with  child,  (he  names 
the  father :  who,  after  the  child  is  weaned,  takes  care 
of  its  education.  Thefe  people  have  no  pens,  ink,  or 
paper  •,  but  write  with  a  bodkin  on  flags  that  grow 
by  the  fides  of  the  rivers.  By  this  means  the  letters 
are  in  fome  fenfe  engraved  ;  and  fo  tough  are  the 
flags,  that  they  will  laft  for  a  great  number  of  years. 
This  was  the  firft  land  difeovered  by  the  Portuguefe 
in  1498. 

Calicut,  a  town  of  Afia,  in  the  kingdom  of  that 
name  on  the  coaft  of  Malabar.  It  contains  a  great 
number  of  mean  low  houfes,  each  of  which  has  a  gar¬ 
den.  The  Englifh  had  a  fa£lory  here,  but  it  is  remo¬ 
ved  to  Tellichery.  E.  Long.  7 6,  4.  N.  Lat.  11.  21. 

CALIDiE  plantar  (from  calor ,  heat)  ;  plants  that 
are  natives  of  warm  climates.  Such  are  thofe  of  the 
Eaft  Indies,  South  America,  Egypt,  and  the  Canary 
iflands.  Thefe  plants,  fays  Linnseus,  will  bear  a  de¬ 
gree  of  heat  which  is  as  40  on  a  fcale  in  which  the 


freezing  point  is  0,  and  loo  the  heat  of  boiling  water.  Calkhfc 
In  the  10th  degree  of  cold  they  ceafe  to  grow,  lofe  Plantac 
their  leaves,  become  barren,  are  fuffocated,  and  pe-  Californlji 
rifh.  t,.L  u_.  j 

CALIDUCT,  in  antiquity,  a  kind  of  pipes  or  ca¬ 
nal  difpofed  along  the  walls  of  houfe3  or  apartments, 
ufed  by  the  ancients  for  conveying  heat  to  ievcral  re¬ 
mote  parts  of  the  houfe  from  one  common  furnace. 

CALIFORNIA,  the  moft  northerly  of  all  the  Spa- 
11  ifli  dominions  on  the  continent  of  America,  is  fome- 
times  diftinguifticd  by  the  name  of  New  s?lbiov,  and 
the  IJlas  Carrabiras :  but  the  moft  ancient  appellation  is 
California  ;  a  word  probably  owing  to  fome  accident, 
or  to  fome  words  fpoken  by  the  Indians  and  milunder- 
ftood  by  the  Spaniards.  For  a  long  time  California 
was  thought  to  be  an  ifland  j  but  Father  Caino,  a  Ger¬ 
man  Jefuit,  difeovered  it  to  be  a  peninfula  joining  to  the 
coaft  of  New  Mexico  and  the  fouthern  parts  of  Ame¬ 
rica.  The  peninfula  extends  from  Cape  St  Scbaftian, 
lying  in  north  latitude  43.  30.  to  Cape  St  Lucar,  which 
lies  in  north  latitude  22.  32.  It  is  divided  from  New 
Mexico  by  the  gulf,  or  as  fome  call  it  the  lake ,  of 
California,  or  Vermilion fca ,  on  the  eaft}  on  the  north, 
by  that  part  of  the  continent  of  North  America  which 
is  leaft  known  }  and  on  the  weft  and  fouth,  by  the 
Pacific  ocean  or  great  South  fea.  The  coafts,  efpe- 
cially  towards  the  Vermilion  fea,  are  fcovered  with 
inhabited  iflands,  on  fome  of  which  the  Jefuits  have 
eftabliflied  fettlements,  fuch  as  St  Clement,  Paxaros, 

St  Anne,  Cedars  (fo  called  from  the  great  number  of 
thefe  trees  it  produces),  St  Jofeph,  and  a  multitude  of 
others.  But  the  iflands  belt  known  are  three  lying  off 
Cape  St  Lucar,  towards  the  Mexican  coaft.  Thefe  are 
called  Les  Tres  Marias ,  u  the  three  Maries.”  They 
are  fniall,  but  have  good  Wood  and  water,  fait  pits,  and 
abundance  of  game  }  therefore  the  Englifli  and  French 
pirates  have  fometimes  wintered  there,  when  bound  on 
cruifes  in  the  South  feas. 

As  California  lies  altogether  within  the  temperate 
zone,  the  natives  are  neither  chilled  with  cold  nor 
fcorchcd  with  heat  }  and  indeed  the  improvements  in 
agriculture  made  by  the  .Tefuits  afford  ftror.g  proofs 
of  the  excellency  of  the  climate.  In  fome  places  the  air 
is  extremely  hot  and  dry ;  and  the  earth  wild,  rugged, 
and  barren.  In  a  country  ftretching  about  800  miles  in 
length,  there  mull  be  confiderable  variations  of  foil  and 
climate ;  and  indeed  wc  find,  from  good  authority,  that 
California  produces  fome  of  the  moft  beautiful  lawns, 
as  well  as  many  of  the  moft  inhofpitable  deferts,  in  the 
unjverfe.  Upon  the  whole,  although  California  is  ra¬ 
ther  rough  and  craggy,  we  are  affured  by  the  Jefuit 
Vinegas,  and  other  good  writers,  that  with  due  culture 
it  furnifties  every  neceffary  and  conveniency  of  life  } 
and  that,  even  where  the  atmofphere  is  hotteft,  vapours 
rifing  from  the  fca,  and  difperfed  by  pleafant  breezes, 
render  it  of  a  moderate  temperature. 

The  peninfula  of  California  is  now  ftockcd  with  all 
forts  of  domeftic  animals  known  in  Spain  and  Mexico. 

Horfcs,  mules,  affes,  oxen,  fhcep,  hogs,  goats,  and  all 
other  quadrupeds  imported,  thrive  and  increafe  in  this 
country.  Among  the  native  animals  is  a  fpecies  of  deer 
of  the  fize  of  a  young  heifer,  and  greatly  refembling  it 
in  ftiape }  the  head  is  like  that  of  a  deer,  and  the  horns 
thick  and  crooked  like  thofe  of  a  ram.  The  hoof  of  the 
animal  is  large,  round,  and  cloven,  the  fkin  fpotted,  but 
J\  2 
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California  the  hair  thinner,  and  the  tall  (harper  than  thofe  of  a 

1 - r— *  deer.  Its  fle(h  is  greatly  efteemed.  There  is  another 

animal  peculiar  to  this  eountry,  larger  and  more  bulky 
than  a  (heep,  but  greatly  refcmbling  it  in  figure,  and, 
like  it,  eovered  with  a  fine  blaek  or  white  wool.  The 
fle(h  of  this  animal  is  nouriftiing  and  delicious  *,  and, 
happily  for  the  natives,  it  is  fo  abundant,  that  nothing 
more  is  required  than  the  trouble  of  hunting,  as  theie 
animals  wander  about  in  droves  in  the  forefts  and  on 
the  mountains.  Father  Torquemado  deferibes  a  crea¬ 
ture,  which  he  ealls  a  fpecies  of  large  bear ,  fomething 
like  a  buffalo,  of  the  fize  of  a  (leer,  and  nearly  of  the 
figure  of  a  (lag.  Its  hair  is  a  quarter  of  a  yard  in 
length,  its  neek  long  and  awkward,  and  on  its  forehead 
are  horns  branched  like  thofe  of  a  ftag.  The  tail  is  a 
yard  in  length,  and  half  a  yard  in  breadth  \  and  the 
hoofs  eloven  like  thofe  of  an  ox.  With  regard  to 
birds,  we  have  but  an  imperfeft  aeeount ;  only,,  m  ge¬ 
neral,  Father  Vinegas  tells  us  that  the  coalt  is  plen¬ 
tifully  ftored  with  peaeocks,  buftards,  geefe,  eranes, 
aod  moft  of  the  birds  common  in  other  parts  of  the 
world.  The  quantity  of  filh  whieh  refort  to  thefe 
coafts  is  ineredible.  Salmon,  turbot,  barbel,  lkate, 
mackerel,  &e.  are  eauglit  here  with  very  little  trou¬ 
ble  ;  together  with  pearl  oyfters,  eommon  oyfters, 
lobfters,  and  a  variety  of  exquifite  Ihell  filh.  Plen- 
ty  of  turtle  are  alfo  eaught  on  the  eoails.  On  the 
South  fea  coafts  are  fome  Ihell  fifh  peculiar  to.  it,  and 
perhaps  the  moft  beautiful  in  the  world  ;  their  luftre 
furpafling  that  of  the  fineft  pearl,  and  darting  their 
rays  through  a  tranfparent  varnfth  of  an  elegant  vivid 
blue,  like  the  lapis  lazuli.  The  fame  of  California 
for  pearls  foon  drew  forth  great  numbers  of  adventur¬ 
ers,  who  fearehed  every  part  of  the  gulf,  and  are  ftill 
employed  in  that  work,  notwithftanding  falhion  has 
crreatly  diminiflied  the  value  of  this  elegant  natural  pro- 
duaion.  Father  Torquemado  obferves  that  the  fea  of 
California  affords  very  rich  pearl  fifheries  •,  and  that  the 
Mias,  or  beds  of  oyfters,  may  be  feen  in  three  or  four 
fathom  water,  almoft  as  plain  as  if  they  were  on  the 

The  extremity  of  the  peninfula  towards  Cape  St 
Lucar  is  more  level,  temperate,  and  fertile,  than  the 
other  parts,  and  eonfequently  more  woody.  In  the 
more  diftant  parts,  even  to  the  fartheft  miffions  on 
the  eaft  coaft,  no  large  timber  hath  yet  been  diteo- 
vered.  A  fpecies  of  manna  is  found  in  this  eountry , 
which,  aeeording  to  the  accounts  of  the  Jefuits,  has  all 
the  fweetnefs  of  refined  fugar,  without  its  vhitenets. 
The  natives  firmly  believe  that  this  juice  drops  from 

heaven.  ,  ,  „ 

The  Californians  are  well  made,  and  very  itrong. 
They  are  extremely  pufillanimous,  meonftant,  ftupid, 
and  even  infenfible,  and  feem  extremely  dciervmg  ot 
the  charadlcr  given  to  the  Indians  in  general,  under 
the  article  America.  Before  the  Europeans  pene¬ 
trated  into  California,  the  natives  had  no  form  of  reli- 
g:on  The  milfionaries  indeed  tell  us  many  tales  con¬ 
cerning  them,  but  they  fo  evidently  bear  the  marks  of 
forge  ry,  as  not  to  be  woith  repeating.  Each  nation  was 
then  an  affemblage  of  feveral  cottage.,  more  or  lets  nu¬ 
merous  that  were  all  mutually  confederated  by  alli¬ 
ances,  but  without  any  ehief.  They  were  ftrangers 
even  to.filial  obi  dience.  No  kind  of  drefs  was  u.td  by 
the  men  >  but  the  women  made  ute  of  lome  coverings, 


and  were  even  fond  of  ornamenting  themfelves  with  California., 
pearls  and  fuch  other  trinkets  as  the  country  aftorded. 

What  moft  difplayed  their  ingenuity  was  the  con- 
ftru&ion  of  their  fifliing  nets,  whieh  are  faid  by  the 
Jefuits  to  have  even  exceeded  in  goodnefs  thofe  made 
in  Europe.  They  were  made  by  the  women,  of  a 
coarfe  kind  of  flax  procured  from  fome  plants  whieh 
grow  there.  Their  houfes  were  built  of  branches  and 
leaves  of  trees  ■,  nay,  many  of  them  were  only  enelo- 
fures  of  earth  and  ftone,  raifed  half  a  yard  high,  with¬ 
out  any  covering  ;  and  even  thefe  were  fo  tmall,  that 
they  eould  not  ftretch  themfelves  at  length  m  them. 

In  winter,  they  dwelt  under  ground,  in  caves  either  na¬ 
tural  or  artificial. 

In  1 52 6,  Ferdinand  Cortez  having  reduced  and  let- 
tied  Mexico,  attempted  the  eonqueft  of  California  ;  but 
was  obliged  to  return,  without  even  taking  a  lurvey 
of  the  eountry,  a  report  of  his  death  having  difpoied 
the  Mexicans  to  a  general  infurreftion.  borne  other 
attempts  were  made  by  theoflieers  of  Cortez,  but  theie 
were  alfo  unfuceefsful  ;  and  this  valuable  eoall  was 
long  neglefted  by  the  Spaniards,  who,  to  this  day, 
have  but  one  fcttlement  upon  it.  In  1595,  a  galleon 
was  fent  to  make  difeoveries  on  the  Californian  there  j 
but  the  veffel  was  unfortunately  loft.  Seven  years  af¬ 
ter,  the  eount  de  Monterey,  then  viceroy  of  New 
Spain,  fent  Sebaftian  Bifeayno  on  the  fame  defign  with 
two  fhips  and  a  tender  5  but  he  made  no  diicovery  of 
importance.  In  1684,  the  marquis  de  Laguna,  alto 
vieeroy  of  New  Spain,  dcfpatehed  two  {hips  with  a 
tender  to  make  difeoveries  on  the  lake  of  California. 

He  relumed  with  an  indifferent  aeeount,  but  was  a- 
mong  the  firft  who  afferted  that  California  was  not  an 
ifland  ;  whieh  was  afterwards  confirmed  by  lather 
Caino,  as  already  related.  In  1697,  the  Spaniards 
being  difeouraged  by  their  Ioffes  and  disappointments, 
the  Jefuits  folieited  and  obtained  permlffion  to  under¬ 
take  the  eonqueft  of  California.  Ihey  arrived  among 
the  favages  with  curiofities  that  might  amuie  them, 
eorn  for  their  food,  and  clothes  for  which  they^  eould 
not  but  perceive  the  neccflity.  Ihe  hatred  the. e  peo¬ 
ple  bore  the  ^panifh  name,  could  not  luppert  ltlell  a- 
gainft  thefe  demonftrations  of  benevolence.  Ihey  tel- 
tified  their  acknowledgements  as  much  as  their  want  ot 
fenfibilily  and  their  inconftancy  would  permit  them. 

Thefe  faults  were  partly  overcome  by  the  religious  m- 
ftitutors,  who  purlucd  their  projeft  with  a  degree  of 
warmth  and  refolution  peculiar  to  the  iociety.  1  htj 
made  themfelves  catpenters,  malons,  weavers,  and  hui- 
bandmen  :  and  by  thefe  means  lueeecded  in  imparting 
knowledge,  and  in  fome  mealuie  a  taile  for  the  ufeful 
arts,  to  this  favage  people,  who  have  been  all  fuccels- 
fively  formed  into  one  body.  In  1745,  they  compof- 
ed  44  villages,  feparated  fiom  each  other  by  the  bar- 
rennefs  of  the  foil  and  the  want  of  water.  I  he  mha- 
bitants  of  thefe  fmall  villages  fubfift  pnncipally  on  corn 
and  pulfe,  which  they  cultivate  ;  and  on  the  fruits  and 
domeftie  animals  of  Europe,  the  breeding  oi  which 
laft  is  an  object  of  continual  attention.  1  he  Indians 
have  each  their  field,  and  the  picpcrly  oi  what  hey 
reap:  but  fuch  is  their  want  of  ioi  e-light,  that  they 
would  lquandc r  in  a  day  what  they  had  gathered,  it 
the  miflionary  did  not  lake  upon  himfelf  to  dil.ribute 
it  to  thorn  as  they  ftand  in  need  of  it.  11  ey  manu¬ 
facture  lome  coarie  Huffs  5  and  the  nccdlancs  they  are 
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California  In  want  of  arc  purchafed  with  pearl? 

nearly  refembling  that  of  Madeira,  which  they  fell  to 
f  the  Mexicans  and  to  the  galleons,  and  which  experi- 
'  ence  hath  fhown  the  neeelfity  of  prohibiting  in  Cali¬ 
fornia.  A  few  laws,  whieh  are  very  fimple,  are  fuffi- 
cient  to  regulate  this  riling  ilate.  In  order  to  enforce 
them,  the  miffionary  choofes  the  molt  intelligent  per- 
fon  of  the  village  *,  who  is  empowered  to  whip  and  im- 
prifon  ;  the  only  punilhments  of  which  they  have  any 
knowledge.  In  all  California  there  are  only  two  gar- 
rifons,  each  eonffiting  of  30  men,  and  a  Hdier  with 
every  miffionarv.  Thefe  troops  were  chofen  by  the  le¬ 
gislators,  though  they  are  paid  by  the  government. 
Were  the  court  of  Madrid  to  puffi  their  intereft  with 
half  the  zeal  of  the  Jefuits,  California  might  become 
one  of  the  mod  valuable  of  their  acquifitions,  on  ac¬ 
count  of  the  pearls  arid  other  valuable  articles  of  com¬ 
merce  which  the  country  contains.  At  prefent  the 
little  Spaniffi  town  near  Cape  St  Lucar  is  made  ufe  of 
for  no  oftier  purpose  than  as  a  place  of  refreffiment  for 
the  Manilla  iliips,  and  the  head  refidence  of  the  mif- 
fionaries. 

C  ALIGA,  in  Roman  antiquity,  was  the  proper  fol- 
dier’s  (hoc,  made  in  the  fandal  falhion,  without  upper 
leather  to  cover  the  fuperior  part  of  the  foot,  though 
etherwife  reaching  to  the  middle  of  the  leg,  and  fatten¬ 
ed  with  thongs.  The  foie  of  the  ealiga  was  of  wood, 
like  the  fabot  of  the  French  peafants,  and  its  bottom 
Ruck  full  of  nails  \  which  clavi  are  fuppofed  to  have 
been  very  long  in  the  (hoes  of  the  fcouts  and  fentinels  ; 
whence  thefe  were  called,  by  way  of  diitindion,  ealiga 
fpeculato -ice  ;  as  if,  by  mounting  the  wearer  to  a  higher 
pitch,  they  gave  a  greater  advantage  to  the  fight  : 
though  others  will  have  the  ealiga  [peculator i<e  to  have 
been  made  foft  and  woolly,  to  prevent  their  making  a 
noife.  From  thefe  caligce  it  was  that  the  emperor 
Caligula  took  liis  name,  as  having  been  born  in  the 
army,  and  afterwards  bred  up  in  the  habit  of  a  common 
foldier. 

Aeeording  to  Du  Cange,  a- fort  of  ealiga  was  alfo 
worn  by  monks  and  biihops,  when  they  celebrated  mafs 
pontifically. 

CALIGATI,  an  appellation  given  by  fome  ancient 
writers  to  the  common  foldiers  in  the  Roman  armies, 
by  reafon  of  the  ealiga  which  they  wore.  The  ealiga 
was  the  badge  or  fymbol  of  a  foldier  5  whence  to  take 
away  the  ealiga  and  belt,  imported  a  diimiffing  or 
caffiiering. 

CALIGO,  or  CaLigatio,  in  Medicine,  an  opacity, 
©r  eloudinefs  of  the  anterior  furface  of  the  cryftal- 
line  lens  of  the  eye,  cauting  a  dimnefs  or  fuffufion  of 
fight. 

CALIGULA,  the  Roman  emperor  and  tyrant, 
A.  D.  37,  began  his  reign  with  every  promifing  ap¬ 
pearance  of  becoming  the  real  father  of  his  people  } 
but  at  the  end  of  eight  months  he  was  feized  with  a 
fe  er,  which  it  is  thought,  left  a  frenzy  on  his  mind  : 
for  his  difpolition  totally  ehanged,  and  he  committed 
the  mod  atrocious  ads  of  impiety,  cruelty,  and  folly  \ 
fuch  as  proclaiming  his  horfe  conful,  feeding  it  at  his 
table,  introducing  it  to  the  temple  in  the  veilments  of 
the  priells  of  Jupiter,  &c.  and  caufing  facrifiees  to  be 
offered  to  himfclf,  his  wife,  and  the  horfe.  After  hav¬ 
ing  murdered  many  of  his  fubjeds  with  his  own  hand, 
and  caufed  others  to  be  put  to  death  without  any  juft 
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and  with  wine  caufe,  he  was  affaffinated  by  a  tribune  of  the  people  as  Caligula 
he  came  out  of  the  amphitheatre,  A.  D.  41,  in  the 
29th  year  of  his  age,  and  4th  of  his  reign. 

CALIN,  a  compound  metal,  whereof  the  Chinefei 
make  tea  canifters,  and  the  like.- The  ingredients  feem 
to  be  lead  and  tin. 

CALIPH,  or  KhaliF,  the  fupreme  ecelefiaftieal 
dignity  among  the  Saracens  \  or,  as  it  is  othenvife  de¬ 
fined,  a  fovereign  dignity  among  the  Mahometans,  veil¬ 
ed  with  abfolute  authority  in  all  matters  relating  both 
to  religion  and  policy.  In  the  Arabic  it  fignifies  fuc - 
cejfor  or  vicar  ;  the  caliphs  bearing  the  fame  relation  to 
Mahomet  that  the  popes  pretend  they  do  to  Jefus 
Chrift  or  St  Peter.  It  is  at  this  day  one  of  the  Grand 
Signior’s  titles,  as  fueeeffor  of  Mahomet ;  and  of  the 
Sophi  of  Perfia,  as  fueceffor  of  Ali.  One  of  the  ehief 
functions  of  the  caliph,  in  quality  of  imam  or  chief 
prieft  of  Muffulmanifm,  was  to  begin  the  publie  pray¬ 
ers  every  Friday  in  the  chief  mofque,  and  to  deliver 
the  khothhak  or  fermon.  In  after  times,  they  had  af- 
fiftants  for  this  latter  office  y  but  the  former  the  caliphs 
always  performed  in  perfon.  The  caliph  was  alfo  ob¬ 
liged  to  lead  the  pilgrims  to  Mecca  in  perfon,  and  to 
mareh  at  the  head  of  the  armies  of  his  empire.  He 
granted  inveliiture  to  prinees  ',  and  fent  fvvords,  ftand- 
ards,  gowns,  and  the  like,  as  prefents  to  prinees  of  the 
Mahometan  religion  *,  who,  though  they  had  thrown 
off  the  yoke  of  the  caliphate,  neverthelefs  held  of  it  as 
vaifals.  The  ealiphs  ufually  went  to  the  mofque 
mounted  on  mules  •,  and  the  fultans  Sclgiucides,  though 


matters  of  Bagdad,  held  their  ftirrups,  and  led  their 
mule  by  the  bridle  fome  diftance  on  foot,  till  fueh  time 
as  the  ealiph  gave  them  the  fign  to  mount  on  horfe- 
baek.  At  one  of  the  windows  of  the  caliph’s  palace, 
there  always  hung  a  piece  of  black  velvet  20  cubits 
long,  which  reaehed  to  the  ground,  and  was  ealled  the 
caliph's  fleeve  :  which  the  grandees  of  his  eourt  never 
failed  to  kifs  every  day,  with  great  refped.  After  the 
deftrudion  of  the  caliphate  by  Hulaku,  the  Mahome¬ 
tan  princes  appointed  a  particular  offieer,  in  their  re¬ 
fped  ive  dominions,  who Tuftains  the  facred  authority  of 
ealiph.  In  Turkey,  he  goes  under  the  denomination 
of  mufti,  and  .n  Perfia  under  that  of fadne. 

CALIPHATE,  the  office  or  dignity  of  caliph  ; 
See  the  preeeding  article.  The  fueceffions  of  caliphs 
continued  from  the  death  of  Mahomet  till  the  633th 
year  of  the  Hegira,  when  the  city  of  Bagdad  was  tak¬ 
en  by  the  Tartars.  After  this,  however,  there  were 
perfons  who  claimed  the  caliphate,  as  pretending  to  be 
of  the  family  of  the  Abaffides,  and  to  whom  the  ful¬ 
tans  of  Egypt  rendered  great  honours  at  Cairo,  as  the 
true  fucceffors  of  Mahomet:  but  this  honour  was 
merely  titular,  and  the  rights  allowed  them  only  in 
matters  relating  to  religion  and  though  they  bore  the 
fovereign  title  of  caliphs,  they  were  neverthelefs  fub¬ 
jeds  and  dependents  of  the  fultans.  In  the  year  of  the 
Hegira  361,  a  kind  of  caFphate  was  eroded  by  the 
Fatcmites  in  Africa,  and  lafted  till  it  was  fuppreiled  by 
Saladin.  Hiiloriam  alfo  fpeak  of  a  third  caliphate 
in  Yemen  or  Arabia  Felix,  eroded  by  fome  princes  of 
the  family  of  the  Jobitcs.  The  emperors  of  Moroeco 
a  fill  me  the  title  of  nd  ch  nfs  5  and  pretend  to  be  the 
true  caliphs,  or  fucceffors  of  Mahomet,  though  under 
another  name.  . 

CALIPPIC  PERIOD,  in  Chronology ,  a  fenes  of 
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feventy-fix  years,  perpetually  recurring ;  wlaicli  clapfed, 
the  middle  of  the  new  and  full  moons,  as  its  inventor 
Calippus,  an  Athenian,  imagined,  return  to  the  fame 
/  day  of  the  folar  year.  Meton,  a  hundred  years  be¬ 
fore,  had  invented  the  period,  or  cycle,  of  nineteen 
years;  afluming  the  quantity  of  the  folar  year  365^. 

6h.  18'  56"  503  414  34*  :  and  the  lunar  month,  29 d. 

12 lu  45'  47"  263  484  3c5 :  but  Calippus,  confidering 
that  the  Metonic  quantity  of  the  folar  year  was  not 
exaft,  multiplied  Melon’s  period  by  4,  and  thence 
arofe  a  period  of  76  years,  called  the  Calippic .  Ine 
Calippic  period,  therefore,  contains  27,759  days:  and 
fmee  the  lunar  cycle  contains  23  5.  lunations,  and  the 
Calippic  period  i3  quadruple  of  this,  it  contains  940 
lunations.  This  period  began  in  the  third  year  of 
the  1 1 2th  Olympiad,  or  the  4384th  of  the  Julian 
period.  It  is  demonilrated,  however,  that  the  Calip¬ 
pic  period  itfelf  is  not  accurate  ;  that  it  does  not  bring 
the  new  and  full  moons  prccifely  to  their  places;  8 h. 
r?  (j2"6o"',  being  the  exeefs  of  940  lunations,  above 
7 6  folar  years  ;  but  brings  them  too  late,  by  a  whole 

day  in  225  years.  .  .  , 

CALISTA,  in  fabulous  hiilory,  the  daughter  ot 
Lvcaon  king  of  Arcadia,  and  one  of  the  nymphs  of 
Diana.  Being  beloved  by  Jupiter,  that  god  aifumed 
the  form  of  the  goddefs  of  chattily,  by  which  means 
he  debauehed  her  :  but  her  difgracc  being  revealed,  as 
fhe  was  bathing  with  her  patronefs,  the  inccnfed  deity 
turned  her  and  the  fon  with  which  (he  was  pregnant 
into  bears  ;  when  Jupiter,  in  companion  to  her  fuffer- 
ings,  took  them  up  into  the  heavens,  and  made  them 
the  conftellations  Urfa  Major  and  Urfa  Minor. 
CALIX.  See  Calyx. 

CALIXTINS,  a  name  given  to  thole,  among  the 
Lutherans,  who  follow  the  fentiments  of  George  Ca- 
lixtus  a  celebrated  divine,  and  profeffor  at  Helmftadt 
in  the’  duchy  of  Brunfwick,  who  died  in  1656  :  he  op- 
pofed  the  opinion  of  St  Auguilin,  on  predcftmation, 
Lace,  and  free  will,  and  endeavoured  to  form  an  union 
amono-  the  various  members  of  the  Romilh,  Lutheran, 
and  reformed  churches ;  or  rather,  to  join  them  m  the 
bonds  of  mutual  forbearance  and  charity. 

Calixtins  alfo  denote  a  feft  in  Bohemia,  derived 
from  the  Huffites,  about  the  middle  of  the  ijtli  cen¬ 
tury,  who  a  Sorted  the  ufe  of  the  cup  as  effential  to  the 
eucharift.  And  hence  their  name ;  which  is  formed 
from  the  Latin  calyx,  a  cup.  ..  .  . 

The  Calixtins  are  not  ranked  by  Romanics  m  the 
lift  of  heretics,  fince  in  the  main  they  ftill  adhered  to 
the  doftrine  of  Rome.  The  reformation  they  aimed 
at  terminated  in  the  four  following  articles.  1.  In  re- 
ftoring  the  cup  to  the  laity.  2.  In  fubjefhng  the  cri¬ 
minal  clerks  to  the  punilliment  of  the  civil  magiftrate. 
2  In  ft  ripping  the  clergy  of  their  lands,  lordlhips,  and 
all  temporal  jurifdiftion.  4.  In  granting  liberty  to  all 
capable  priefts  to  preach  the  word  of  God. 

CALK  A,  a  kingdom  of  Tartary,  m  Afia,  to  the  ealt 

of  Siberia. 

CALKING.  See  Caulking. 

CALKINS,  the  prominent  parts  at  the  extremities 
of  a  horfe  {hoe,  bent  downwards,  and  forged  to  a  fort 

of  point.  .  _  .  . 

Calkins  are  apt  to  make  horfes  trip :  they  alfo  oc- 
cafion  bicymes,  and  ruin  the  back  finews.  If  fafhioned 
in  form  of  a  hare’s  ear,  and  the  horn  of  a  horfe’s  heel 
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be  pared  a  little  low,  they  do  little  damage  ;  whereas, 
the, great  fquare  calkins. quite  fpoil  the  foot. 

Calkins  are  either  {ingle  or  double,  that  is,  at  one 
end  of  the  (hoe,  or  at  both  :  thefe  bit  are  deemed  lefs 
hurtful,  as  the  horfes  can  tr*ead  more  even. 

CALL,  among  hunters,  a  teflon  blown  upon  the 
horn,  to  comfort  the  hounds. 

Call,  an  Englifh  name  for  the  mineral  called  tung- 
{ten  or  wolfram  by  the  Germans. 

Call,  among  Tailors,  a  fort  of  whifllc  or  pipe,  o* 
filver  or  brpfs,  ufed  by  the  boatfwain  and  his  mates  to 
fummon  the  Tailors  to  their  duty,-  and  direa  them  in 
the  different  employments  of  the  {hip.  As  the  call  can 
be  founded  to  various  {trains,  each  of  them  is  appro¬ 
priated  to  fome  particular  cxcrcife  ;  fuch  as  hoilting, 
heaving,  lowering,  veering  away,  belaying,  letting  go 
a  tackle,  &c.  The  aa  of  winding  this  inftrument  is 
called  piping,  which  is  as  attentively  obferved  by  Tail¬ 
ors  as  the  beat  of  the  drum  to  march,  retreat,  rally, 
charge,  &c.  is  obeyed  by  foldiers. 

Call,  among  fowlers,  the  noife  or  cry  of  a  bird, 
cfpeeially  to  its  young,  or  to  its  mate  in  coupling 
time.  One  method  of  catching  partridges  is  by  the 
natural  call  of  a  lien  trained  for  the  purpofe,  which 
drawing  the  cocks  to  her,  they  are  entangled  in  a  net. 
Different  birds  require  different  forts  of  calls  ;  but  they 
are  mod  of  them  compofcd  of  a  pipe  or  reed,  with  a 
little  leathern  bag  or  purfe,  fomewhat  in  form  of  a 
bellows  5  which,  by  the  motion  given  thereto,  yields  a 
noife  like  that  of  the  fpecies  of  bird  to  be  taken.  I  he 
Gall  for  partridges  is  formed  like  a  boat  bored  through, 
and  fitted  with  a  pipe  or  f wan’s  quill,  &c.  to  be  blown 
with  the  mouth,  to  make  the  noife  of  the  cock  par¬ 
tridge,  which  is  very  different  from  the  call  of  the  hen. 
Calls  for  quails,  &c.  are  made  of  a  leathern  purfe  in 
fhape  like  a  near,  fluffed  with  horfe  hair,  and  fitted  at 
the  end  with  the  bone  of  a  cat’s,  hare’s,  or  coney  s  leg, 
formed  like  a  flageolet.  They  are  played,  by  fqueez- 
ing  the  purfe  in  the  palm  of  the  hand,  at  the  fame 
time  linking  on  the  flageolet  part  with  the  thumb  to 
counterfeit  the  call  of  the  hen  quail. 

Call  of  the  Houfe.  See  Calling. 

CALLA,  Wake-robin,  or  Ethiopian  Arum.  See 

Botany  Index.  .  ,  , 

CALLA  Sttfung,  a  town  of  Afia,  in  the  ifland  of 
Bouton  in  the  Eaft  Indies.  It  is  feated  about  a  mile 
from  the  fea,  on  the  top  of  a  fmall  hill  furrounded  with 

cocoa-nut  trees.  See  Bouton. 

CALLAO,  a  ftrong  town  of  South  America,  m 
Peru.  It  is  the  port  of  Lima,  from  which  it  is  di- 
ftant  about  five  miles.  The  town  is  built  on  a  low  flat 
point  of  land  on  the  fea-ftiore.  It  is  fortified  ;  but  the 
fortifications  were  much  damaged  by  the  laft  great 
earthquake,  and  have  not  fince  been  repaired.  The 
town  is  not  above  nine  or  ten  feet  above  the  level  of 
high  water  mark  5  but  the  tide  does  not  commonly 
rife  or  fall  above  five  feet.  The  flreets  are  drawn  in  ft 
line;  but  are  full  of  dull,  which  is  very  troublefome. 
In  a  fquare  near  the  fea  fide  are  the  governor  s  houfe, 
the  viceroy’s  palace,  the  parilh  church,  and  a  battery 
of  three  pieces  of  cannon  On  the  north  fide  are 
warehoufes  for  the  merchandife  brought  from  Chili, 
Mexico,  and  other  parts  of  Peru.  The  other  churches 
are  built  with  reeds,  and  covered  with  timber  or  clay, 
but  they  look  tolerably  neat.  There  are  five  monai  j 
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Callao  rxes  and  an  hofpital,  though  the  number  of  families 
jl  does  not  exeeed  400.  The  trade  of  Callao  is  conli- 

Cal^gra-  cjeraj3^e^  From  Chili  they  bring  cordage,  leather,  tal-  . 
>  low,  dried  filh,  and  corn  \  from  Cliiloe,  cedar  planks, 
woollen  manufa&ures,  and  carpets  \  from  Peru,  fugars, 
wines,  brandy,  mails,  cordage,  timber  for  (hipping, 
cacao,  tobaceo,  and  melatfes  }  from  Mexieo,  piteh, 
tar,  woods  for  dyeing,  fulphur,  balfam  of  Peru,  both 
white  and  brown,  as  well  as  commodities  from  China. 
At  the  port  of  Callao  the  watering  is  eafy,  but  the 
wood  is  a  mile  or  two  diftant.  Earthquakes  are  very 
frequent  in  thefe  parts,  which  have  done  vail  mifehief 
to  Lima  and  Callao.  W.  Long.  76.  15.  S.  Lat.  12.. 

29- 

C  LLE,  in  Ancient  Geography,  a  town  of  Hither 
Spain,  ntuated  on  an  eminence  which  hangs  over  the 
river  Durius  ;  whofe  port  was  at  the  mouth  of  the  ri¬ 
ver.  Now  PortOy  OpO  'tOy  or  Port  a  Port, 

CALLEN,  a  town  of  Ireland,  in  the  county  of 
Kilkenny  and  provinee  of  Leinller,  about  ten  miles 
fouth-weft  of  Kilkenny.  W.  Long.  7.  22.  N.  Lat. 
52  25. 

CALLICARPA.  See  Joknsonia. 

CALL  ICO,  in  commerce,  a  fort  of  eloth  refemb- 
ling  linens  made  of  cotton.  The  name  is  taken  from 
that  of  Calicut,  a  eity  on  the  coaft  of  Malabar,  being 
the  rirft  plaee  at  whieh  the  Portuguefe  landed  when 
they  difeovered  the  India  trade.  The  Spaniards  hill 
call  it  cal  lieu, 

Callicoes  are  of  different  kinds,  plain,  printed,  paint¬ 
ed,  llained,  dyed,  chintz,  mullins,  and  the  like,  all  in¬ 
cluded  under  the  general  denomination  of  callicoes. 
Some  of  them  are  painted  with  various  flowers  of  dif¬ 
ferent  colours  :  others  are  not  llained,  but  have  a  ftripe 
of  gold  and  lilver  quite  through  the  piece,  and  at  each 
end  is  fixed  a  tifliie  of  gole^  lilver,  and  filk,  intermixed 
with  flowers.  The  printing  of  callicoes  was  firh  fet  on 
foot  in  London  about  the  year  1676. 

CALLICRATES,  an  aneient  fculptor,  who  en¬ 
graved  fome  of  Homer’s  verfes  on  a  grain  of  millet, 
made  an  ivory  chariot  that  might  be  coneealed  under 
the  wing  of  a  fly,  and  an  ant  or  ivory  in  which  all  the 
members  were  diftinCl  ;  but  ./Elian  juhly  blames  him 
/or  exerting  his  genius  and  talents  in  things  fo  ufelefs, 
and  at  the  fame  time  fo  difficult.  He  flouriffied  about 
the  year  472  before  Chrill. 

CALLIGONUM.  See  Botany  Index, 

CALLIGRAPHUS  anciently  denoted  a  copy  ill, 
or  ferivener,  who  tranferibed  fair,  and  at  length,  what 
the  notaries  had  taken  down  in  notes  or  minutes.  The 
word  is  compounded  of  beauty ,  and  I 

w^ite.  The  minutes  of  aCls,  &e.  were  always  taken  in 
a  kind  of  eypher,  or  Ihort  hand  ;  fuch  as  the  notes 
of  Tyro  in  Gruter  ;  by  which  means  the  notaries,  as  the 
Latins  called  them,  or  the  loy^atyot  and  rx^vy^xtpoty 
as  the  Greeks  called  them,  were  enabled  to  keep  pace 
with  a  fpeaker  or  perfon  who  dictated.  Thefe  notes, 
being  underllood  by  few,  were  copied  over  fair,  and 
*  at  length,  by  perfons  who  had  a  good  hand,  for  fale, 

&e.  Thefe  perfons  wereealled  calligraph ;  a  name  fre¬ 
quently  met  with  in  the  ancient  writers. 

CALLIGRAPHY,  the  art  of  fair  writing.  Cal- 
lierates  is  faid  to  have  written  an  elegant  diflich  on  a 
fefamum  feed.  Junius  fpeaks  of  a  perfon,  as  very  ex¬ 
traordinary,  who  wrote  the  apoftles  creed,  and  begin¬ 


ning  of  St  John’s  Gofpel,  in  the  compafs  of  a  farthing.  Calflgra- 
What  would  he  have  laid  of  our  famous  Peter  Bale,  Pj*y 
who  in  1575  wrote  the  Lord’s  prayer,  creed,  ten  com- caliipLdia, 
mandments,  and  two  Ihort  prayers  in  Latin,  with  his  u— 
own  name,  motto,  day  of  the  month,  year  of  the  Lord, 
and  reign  of  the  queen,  in  the  compafs  of  a  (ingle 
penny,  enchafed  in  a  ring  and  border  of  gold,  and  co¬ 
vered  with  a  cry  Hal,  all  fo  accurately  wrought  as  to 
be  very  legible  ? 

CALLIMACHUS,  a  celebrated  architect, painter, 
and  fculptor,  born  at  Corinth,  having  feen  by  accident 
a  veflel  about  which  the  plant  called  acanthus  had 
raifed  its  leaves,  conceived  the  idea  of  forming  the  Co¬ 
rinthian  capital  5  hence  the  Corinthian  order  of  archi¬ 
tecture.  The  ancients  allure  us,  that  he  worked  iiv. 
marble  with  wonderful  delicacy.  He  flourilhed  about 
540  B.  C. 

Callimachus,  a  celebrated  Greek  poet,  native  of 
Gyrene  in  Libya,  flourilhed  under  Ptolemy  Philadel- 
phus  and  Ptolemy  Euergetes,  kings  of  Egypt,  about 
280  years  before  ChrilL  He  palled,  according  to  Quin¬ 
tilian,  for  the  prinee  of  the  Greek  elegiac  poets.  His 
ftyle  is  elegant,  delicate,  and  nervous.  He  wrote  a 
great  number  of  fmall  poems,  of  whieh  we  have  only 
lome  hymns  and  epigrams  remaining.  Catullus  has 
clofely  imitated  him,  and  tranflated  into  Latin  verfe 
his  fmall  poem  on  the  loeks  of  Berenice.  Callimachus 
was  alfo  a  good  grammarian  and  a  learned  critic.  1  here 
is  an  edition  of  his  remains,  by  Meff.  le  Fevre,  quarto  j 
and  another  in  two  volumes  8vo,  with  notes  by  Span- 
lieim,  Graevius,  Bentley,  &c.- 

CALLING  the  House,  in  the  Britilh  parliament, 
is  the  calling  over  the  members  names,  every  one  an- 
fwering  to  his  own,  and  going  out  of  the  h-oufe,  in 
the  order  in  whieh  he  is  called  :  this  they  do  in  order 
to  difeover  whether  there  be  any  perfon  there  not  re¬ 
turned  by  the  clerk  of  the  crown,  ©r  if  any  member 
be  abfent  without  the  leave  of  the  lioufe. 

CALLINICUS  of  Heliopolis,  inventor  of  a  com- 
polition  to  burn  in  the  water,  called  the  Greek  and 
lince  Wild-fire,  See  Grecian  FlBE, 

CALLINUS  of  Ephefus,  a  very  ancient  Greek  poet, 
inventor  of  elegiac  verfe  ;  fome  fpecimens  of  which  arc 
to  be  found  in  the  collection  of  Stobeus.  He  flourilh¬ 
ed  about  776  years  before  Chrill. 

C ALLION  YMUS,  the  Dragonet.  See  Ichthyo¬ 


logy  Index. 

CALLIOPE,  in  the  Pagan  mythology,  the  Mufo 
who  pr elides  over  eloquence,  and  heroic  poetry.  She 
was  thus  ealled  from  the  fweetnefs  of  her  voice,  and 
was  reckoned  the  firlt  of  the  nine  lifters.  Her  diftin- 
guilhing  office  was  to  record  the  worthy  a£lions  of  the 
living  ;  and  accordingly  Ihe  is  reprefented  with  tablets 
in  her  hand. 

CALLIP/EDIA,  the  art  of  getting  or  breeding- 
fine  and  beautiful  children.  We  find  divers  rules  and 
praCtices.  relating  to  this  art,  in  ancient  and  modern 
writers.  Among  the  Magi,  a  fort  of  medicine  called 
evtnefia  was  adminillered  to  pregnant  women,  as  a  means 
of  producing  a  beautiful  iflue.  Of  this  kind  were  the 
kernels  of  pine  nuts  ground  with  honey,  myrrh,  faf- 
fron,  palm  wine  and  milk.  The  Jews  are  faid  to  have 
been  fo  folieitous  about  the  beauty  of  their  children,, 
that  care  was  taken  to  have  fome  very  beautiful  ehild 
placed  at  the  door  of  the  public  baths,  that  the  women 
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Calllnaedla  at  going  out  being  ftruek  witn  his  appearance,  and 
II  retaining  the  idea,  might  all  have  child *en  as  fine  as 

t  aJ°0',  he.  The  Chinefe  take  llill  greater  care  of  their  breed¬ 
ing  women,  .to  p  event  uncouth  objects  of  any  kind 
from  linking  their  imagination.  Muiicians  are  employ¬ 
ed  at  night  ta  entertain  them  with  agreeable  longs  and 
odes,  in  which  are  let  forth  all  the  duties  and  comforts 
of  a  conjugal  and  domeitic  life  ;  that  the  infant  may 
receive  good  impreffions  even  before  it  is  born,  and  not 
only  come  forth  agreeably  formed  in  body,  but  well 
dipofcd  in  mind.  Callipaedia,  neverthelefs,  feems  to 
have  been  tirft  ere£\el  into  a  juft  art  by  Claude  Quillet 
de  Chinon,  a  French  abbot,  who,  under  the  fictitious 
name  of  G.ilvide*  L:etu c,  has  publiihed  a  fine  Latin 
p  sera  in  four  books,  under  the  tide  of  Cnlhpced  a,  feu 
de  t>ufchrce  prof  is  habendee  ra  tone ;  wherein  are  con¬ 
tained  all  the.  precepts  of  that  new  art.  There  is  a 
tranftation  of  it  into  Englifh  verie  by  Mr  Rowe. 

CALLIPQLIS,  in  .dnclnt  G  ov’Cpfuj,  the  name  of 
feveral  cities  of  antiquity,  particularly  one  upon  the 
Hellespont,  next  the  Propontis,  and  oppolite  to  Lamp- 
Taeus  in  Afia.  Now  GvLLiPOLi. 

CALLIPPIC  period.  See  Calippic. 

CALL1RRHOE,  in  Ancient  G'Og>-aphn,  furnamed 
Enneacruno*,  from  its  nine  fprings  or  channels;  a 
fountain  not  fur  from  Athens,  greatly  adorned  by  Pi- 
liftratus,  where  there  were  feveral  wells,  bi  t  this  the 
-only  ,running  fpring.  Calbrrhoe  was  alft>  the  name  of 
,a  very  fine  fpring  of  hot  water  beyond  Jordan  near  the 
Dead  fea,  into  which  it  empties  it-felf. 

C  ALL1SIA.  See  Botany  Index . 

CALLISTEA,  in  Grecian  antiquity,  a  Lefbian 
feftival,  wherein  the  women  prefented  thcmfel  es  in 
Juno’s  temple,  and  the  prize  was  aftigned  to  the  fai  eft. 
There  was  another  of  thefe  contentions  at  the  feftival 
of'  Ceres  Eieufmia  among  the  Parrhaiians,  and  another 
among  the  Eleans,  where  the  raoft  beautiful  man  was 
presented  with  a  compete  fuit  of  armour,  which  he 
confecrated  to  Minerva  to  whofe  temple  he  walked  in 
pcoceftion,  being  accompanied  by  his  fdends  who  adorn¬ 
ed  him  with  ribbons,  and  crowned  him  with  a  garland 
of  myrtle 

CALLISTHENES  the  philofopher,  difciple  and 
relation  of  Ariftotle,  by  whofe  defire  he  accompanied 
Alexander  the  Great  in  his  expeditions;  but  proving 
too  fevere  a  cenfurer  of  that  hero's  conduft,  he  was  by 
him  put  to  the  torture  (on  a  fufpicion  of  a  tieafim- 
able  con fpi racy),  and  died  under  it,  328  years  be  ore 
Chrift. 

C  \LLISTRATUS,  an  excellent  Athenian  orator, 
was  banifhed  for  having  obtained  too  great  an  authority 
in  the  government.  Demofthenes  was  fo  ftruck  with 
the  force  of  his  eloquence,  and  the  glory  it  procured 
him,  that  he  abandoned  Plato,  and  refolved  from 
thenceforward  to  apply  himrelf  to  oratory. 

CALLITRICHE,  or  bTAR  grass,  in  Botany,  a 
genus  of  the  digynia  order,  belonging  to  the  Monan- 
dri  1  claOs  of  plants;  and  in  the  natural  method  rank¬ 
ing  under  the  1  2th  order,  Ho'or  re  >\  The.e  is  no 
calyx,  but  two  petals,  and  the  capfule  is  bilocular  and 
tetrafpe  mous. 

CALLOO,  a  fortrefs  in  the  Netherlands,  in  the 
territory  of  Waes,  on  the  river  Scheldt,  fubjefl  to  the 
houfe  of  Auftria.  The  Dutch  were  defeat e  1  he.e  by 

the  Spaniards  in  1638,  E,  Long.  4. 10.  N.  Lat.31.15. 
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C.cLLOSUM  corpus,  in  Anatomy )  a  whitifh  hard  Cal!ofi:tn 
fubttancc,  mining  the  two  hemifpheres  o t  ihc  brain,  and  ^orPus. 
appearing  in  view  when  the  two  henuiphcrcs  are  cirawn  _ 

back,  bee  Anatomy  Index. 

CALLOT,  James,  a  celebrated  engraver,  born  at 
Nancy  in  i  <93.  In  his  youth  he  travelled  to  Rome 
to  learn  deiigning  and  engraving  ;  and  from  thence 
went  to  Florence,  where  the  grand  duke  took  him  into 
his  fcrvice.  After,  the  death  of  that  prince,  Cailct  re¬ 
turned  to  his  native  country  ;  when  he  was  very  fa¬ 
vourably  received  by  Henry  duke  of  Lunam,  who  let- 
tied  a  coniiderable  ptnlion  upon  him.  Hs  imputation 
being  loon  after  ipread  all  over  Europe,  the  iutanta  o£ 
the  Netherlands  drew  him  to  Bruftcis,  where  he  en¬ 
graved  the  liege  of  Breda.  Louis  X  it.  made  him  de- 
fign  the  liege  of  Rochelle,  and  tnai  ol  the  ifie  or  Rhe. 
rj  he  French  k  ng,  having  taken  Na  *ey  in  1O31,  mad© 

Callot  th.  p  opolal  of  ri  prclentmg  that  new  conqiiefl, 
as  he  had  already  done  the  taking  of  Rochelle  :  but 
Callot  begged  to  be  excui.cd  ;  and  fume  courtiers  i evolv¬ 
ing  to  oblige  him  to  do  it,  he  amvvtrcd,  that  he  would 
fooner  cut  off  his  thumb  than  do  any  thing  againlt  the 
honour  of  his  pr  nee  and  coUiitiy.  ih  .s  excule  the 
king  accepted  ;  and  fa  id,  that  the  duke  of  Lorrain  was 
happy  in  having  iuch  faithful  and  affectionate  lubjedts, 

Cailot  followed  his  bufinefs  lo  cioiely,  that,  though  he 
died  at  43  years  of  age,  he  is  laid  to  have  left  of  his 
own  execution  about  15-0  p  eccs.  i  he  following  are 
a  few  of  the  pr»ne  pal.  J.  J  he  vmrct  rfj  the  muoct nts9 
a  fmall  oval  piaie,  engraved  at  tlorence.  Callot  en¬ 
graved  the  fame  iu  jedt  at  Nancy,  with  tome  difference 
in  the  figures  on  the.  back  ground,  1  he  former  is  the 
moft  rare  ;  a  fine  imprellion  of  it  is  vciy  ditheult  to  be 
found.  2.  The  nia,mnm>e  of  Conn  i»  Gnlue  ,  from  Paolo 
Veroneie,  a  middling  fized  plate,  lengthwiie  3.  'Ihe 
P  fan  ofChrt/i ,  on  12  very  fmall  upright  plates:  firll 
impreflions  very  fcarce.  4.  St  Joan  in  the  fund  of 
Putmos ,  a  fmall  plate,  nearly  fquaie.  3.  The  temptation 
of  St  sinthoniji  a  middling  iized  plate,  lengthwiie.  Ho 
alfo  engraved  the  fame  iubjebt  larger  ;  which,  though 
not  the  bell,  is  noiwithtlanding  the  fcarcett  print. 

There  is  a  coniiderable  difference  in  the  treatment  of 
the  fubjedl  in  the  two  prints.  6.  The  p-*nijb?nent$9 
wherein  is  feen  the  execution  of  feveral  criminal-,  i  ho 
marks  of  the  beft  impreffions  of  this  plate  are,  a  fmall 
fquare  tower  which  appears  above  the  houfes,  towaids 
the  leR,  and  a  very  fmall  image  o  the  Virgin  plated 
in  an  angle  of  the  wall,  near  the  middle  of  the  print* 

7  The  mferie  r  of  war,  r8  fmall  plates,  length  wife. 
i  here  is  another  fet  on  the  fame  fuojedl,  confiding  of 
feven  plates  lefs  than  the  former.  8  J  he  g.n  at  jov  of 
Florence,  fo  called  becaufe  it  was  engraved  at  Florence. 

As  feveral  parts  of  this  plate  were  not  equally  bitten 
by  the  aquafortis,  it  is  difficult  to  meet  with  a  fine  im- 
preftion.  Callot,  on  his  return  to  Nancy,  re-engraved 
this  plate  without  any  alteration.  Iff/  copy,  how¬ 
ever,  is  by  no  means  equal  to  the  original.  The  firft 
is  diftinguifhed  from  the  fecond  by  the  w'ords  in  F,rt  - 
*'/,  which  appear  below  at  the  right-hand  corner  of 
the  plate.  The  fecond  has  there  wo±ds  in  the  lame 
place,  Fe,  F V orient  ■,  e\cud t  Nance  1.  There  is  alio 
a  large  copy  of  this  print,  reverfed,  publiihed  by  ba- 
very  ;  but  the  difference  is  ealily  diftinguifhed  between 
it  and  the  true  print.  9.  The  little  Jan  ,  otheiwile  called 
the  players  at  bowels  j  where  alfo  feme  pealants  are  re¬ 
presented 
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CaHof  preferred  dancing.  This  is  one  of  the  fcatceft  of  Cal- 
jl  lot’s  prints  )  and  it  is  very  difficult  to  meet  with  a  fine 
,a  m>  ,  impreffion  of  it,  for  the  diftances  and  other  parts  of  the 
plate  failed  in  the  biting  it  with  the  aquafortis,  io.  The 
tilting ,  or  the  new  Jlreet  at  Nancy ,  a  middling  fized 
plate,  lengthwife.  li.  The  Garden  of  Nancy ,  where 
young  men  are  playing  with  a  balloon,  the  fame* 

12.  View  of  the  Pont  Neuf  a  fmall  plate,  lengthwife* 

13.  View  of  the  Louvre,  the  fame.  14.  Four  landfcapes, 
fmall  plates,  lengthwife. 

CALLUS,  or  Callosity,  in  a  general  fenfe,  any 
cutaneous,  corneous,  or  offeous  hardnefs,  whether  na^ 
tural  or  preternatural  j  but  moft  frequently  it  means 
the  callus  generated  about  the  edges  of  a  fra&ure,  pro¬ 
vided  by  nature  to  p refer Ve  the  fradlured  bones,  Or  di¬ 
vided  parts,  in  the  fituation  in  which  they  are  replaced 
by  the  furgeon.  A  callus,  in  this  laft  fenfe,  is  a  fort  of 
jelly,  or  liquid  vifeous  matter,  that  fweats  out  from 
the  fmall  arteries  and  bony  fibres  of  the  divided  parts, 
and  fills  up  the  chinks  or  cavities  between  them.  It 
firft  appears  of  a  cartilaginous  fubftance  5  but  at  length 
becomes  quite  bony,  and  joins  the  fractured  part  fo  firm¬ 
ly  together,  that  the  limb  will  often  make  greater  re¬ 
finance  to  any  external  violence,  with  this  part  than 
with  thofe  which  were  never  broken. 

Callus  is  alfo  a  hard,  denfc,  infenfible  knob,  rifing 
on  the  hands,  feet,  &c.  by  much  fri&ion  and  preflure 
kgainft  hard  bodies. 

CALM,  the  date  of  reft  which  appears  in  the  air 
and  fea  when  there  is  no  wind  ftirring.  A  calm  is 
more  dreaded  by  a  feafaring  man  than  a  ftorm,  if  he 
has  a  ftrong  ftiip  and  fea  room  enough  ;  for  under  the 
line  exceffive  heat  fometimes  produces  fuch  dead  calms, 
that  (hips  are  obliged  to  ftay  tvro  or  three  months  w  ith-, 
out  being  able  to  ftir  one  way  or  other.  Two  oppofite 
winds  will  fometimes  make  a  calm.  This  is  frequently 
obferved  in  the  gulf  of  Mexico,  at  no  great  diftance 
from  the  fhofe,  where  fome  guft  or  land  wind  will 
fo  poife  the  general  eafterly  wind,  as  to  produce  a  per- 
feft  calm. 

Calms  are  never  fo  great  on  the  ocean  as  on  the 
Mediterranean,  becaufe  the  flux  and  reflux  of  the 
former  keep  the  \vater  in  a  continual  agitation,  even 
where  there  is  nO  wind  ;  whereas  there  being  no  tides 
in  the  latter,  the  calm  is  fometimes  fo  dead,  that  the 
face  of  the  water  is  as  clear  as  a  looking  glafs  ;  but 
fuch  calms  are  almoft  cOnftant  prefages  of  an  approach¬ 
ing  ftorm.  On  the  ebafts  about  Smyrna,  a  long  calm 
is  reputed  a  prognoftic  of  an  earthquake. 

It  is  not  uncommon  for  the  veffels  to  be  calmed,  or 
becalmed,  as  the  failors  exprefs  it,  in  the  road  of  the 
constant  Levantine  winds,  in  places  where  they  ride 
hear  the  land.  Thus  between  the  twro  capes  of  Car- 
tooche  towards  the  main,  and  Cape  Antonio  in  Cuba, 
the  fea  is  narrow,  and  there  is  often  a  calm  produced 
by  fome  guft  of  a  land  wind,  that  poifes  the  Levantine 
wind,  and  renders  the  whole  perfe&ly  ftill  for  two  or 
three  days.  In  this  cafe,  the  current  that  runs  here  is 
>)f  ufe  to  the  VefTels,  if  it  fets  right  \  when  it  fets  eafter¬ 
ly,  a  ftiip  will  have  a  paftage  in  three  or  four  days  to 
the  Havannah  ;  but  if  othenvife,  it  is  often  a  fortnight 
lOr  three  weeks  fail,  the  (hip  being  embayed  in  the  gulf 
of  Mexico. 

When  the  Weather  Is  perfectly  calm,  no  wind  at  all 
ilirring,  the  failors  try  which  way  the  current  fets,  by 
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means  of  a  boat  which  they  fend  out,  and  which  will  Calm 

ride  at  anchor,  though  there  is  no  bottom  to  be  found,  '»  . 
as  regularly  and  well  as  if  faftaned  by  the  ftrongeft  an- 
chor  to  the  bottom.  The  method  is  this  i  they  row 
the  boat  to  a  little  diftance  from  the  ftiip,  and  then, 
throw  over  their  plummet,  which  is  about  forty  pounds 
weight ;  they  let  this  fink  to  about  two  hundred  fa¬ 
thoms  j  and  then,  though  it  never  reaches  the  bottom, 
the  boat  will  turn  head  againft^the  current,  and  ride  as 
firmly  fes  can  be. 

CALM  Latitudes,  in  fea  language,  are  fituated  in  the 
Atlantic  ocean,  between  the  tropic  of  Cancer  and  the 
latitude  of  290  N.  or  they  denote  the  fpace  that  lies  be¬ 
tween  the  trade  and  variable  winds,  becaufe  it  is  fre* 
quently  fubje£l  to  calms  of  long  duration* 

CALMAR,  a  ftrong  fea  port  of  Sweden,  in  the 
province  of  Smaland,  divided  into  two  towns,  the  eld 
and  the  new  ;  but  of  the  former  there  remains  only  the 
church  and  a  few  koufes.  The  new  town  is  built  a 
little  way  from  the  other,  and  has  large  handfome 
houfes.  E,.  Long.  16.  15.  N.  Lat.  56.  48. 

CALMET,  Augustine,  one  of  the  moft  learned 
and  laborious  writers  of  the  1 8th  century,  was  born  at 
Mefnil  le  Horgne,  a  village  in  the  diocefe  of  Toul  in 
France,  in  the  year  1672,  and  took  the  habit  of  the 
Benedi&ines  in  1688.  Among  the  many  works  he 
publiftied  are,  1*  A  literal  exposition,  in  French,  of  all 
the  books  in  the  Old  Teftament,  in  nine  volumes  folio. 

2.  An  hiftorical,  critical,  chronological,  geographical, 
and  literal  dictionary  of  the  Bible,  in  four  vols  folio, 
enriched  with  a  great  number  of  figures  of  Jewiffi  an¬ 
tiquities.  3.  A  civil  and  ecclefiaftical  hiftoty  of  Lor- 
rain,  three  vols  folio.  4.  A  hiftory  of  the  Old  and 
New  Teftament,  and  of  the  Jews,  in  twro  volumes  fo¬ 
lio,  and  feven  volumes  duodecimo.  5.  An  univerfal 
{acred  and  profane  hiftory,  in  feveral  volumes  quarto* 

He  died  in  3737. 

CALMUCKS.  See  Kalmucks. 

CALNE,  a  town  of  Wiltffiire  in  England,  feated 
on  a  river  of  the  fame  name*  It  has  a  handfome  church, 
and  fends  two  members  to  parliament.  W.  Long.  1* 

59.  N.  Lat.  51.  30. 

C  ALNEH,  in  Ancient  Geography,  a  city  In  the  land 
of  Shinar,  built  by  Nimrod,  and  the  laft  city  men¬ 
tioned  (Gen.  x.  10*)  as  belonging  to  his  kingdom.  It 
is  believed  to  be  the  fame  w  ith  Calno,  mentioned  in 
Ifaiah  (x.  9.)  and  with  Canneh  in  Ezekiel  (xxvii.  23.) 
with  ftill  greater  variation.  It  is  obferved,  that  it 
muft  have  been  fituated  in  Mesopotamia,  fince  thefe 
prophets  join  it  writh  Haran,  Eden  Aflyrian,  and  Chil- 
mad,  which  carried  on  a  trade  with  Tyre.  It  is  faid 
by  the  Chaldee  interpreters,  as  alfo  by  Eufebius  and 
Jerome,  to  be  the  fame  with  Ctcfiphon,  {landing  upon 
the  Tigris,  about  three  miles  diftant  from  Seleucia, 
and  that  for  fome  time  it  was  the  capital  city  of  the 
Parthians. 

CALOGERI,  in  -  church  hiftory,  monks  of  the 
Greek  church,  divided  into  three  degrees  :  the  novices, 
called  archari ;  the  ordinary  profefled,  called  microcne - 
mi;  and  the  more  perfefl,  called  megalocliemi :  they  are 
likewife  divided  into  coenobites,  anchorets,  and  reelufes. 

The  coenobites  are  employed  in  reciting  their  offices 
from  midnight  to  funfet,  they  are  obliged  to  make 
three  genuflexions  at  the  door  of  the  choir,  and,  return¬ 
ing,  to  bow  to  the  right  and  to  the  left,  to  their  bre- 
L  thren* 
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CaloReri  tliren.  The  anchorets  retire  from  the  Converfation  of 
Calvart  world,  and  live  in  hermitages  in  the  neighbour- 
*  ,  hood  of  the  monafterics  \  they  cultivate  a  little  fpot 
of  ground,  and  never  go  out  but  on  Sundays  and  holi¬ 
days  to  perform  their  devotions  at  the  next  monaftery. 
As  for  the  reclufes,  they  {hut  themfclves  up  in  grottoes 
-  and  caverns  on  the  tops  of  mountains,  which  they  never 
go  out  off,  abandoning  themfelves  entirely  to  Previ- 
denee  :  they  live  on  the  alms  fent  them  by  the  neigh¬ 
bouring  monafterics. 

CALOMEL,  or  dulcified  fublimate  of  mercury,  is  a 
combination  of  mercury  with  the  muriatic  aeid,  in  the 
prefent  nomenclature  called  a  fub-muriate  of  mercury. 
See  Pharmacy  and  Chemistry  Index, 

CALOPHYLLLTM.  See  Botany  Index. 
CALOTTE,  a  cap  or  coif  of  hair,  fatin,  or  other 
fluff  $  an  ecclefiaftieal  ornament  in  moft  Popiffi  coun¬ 
tries.  See  Cap. 

Calotte,  in  ArchiteBure ,  a  round  eavity  or  de- 
jpreffure,  in  form  of  a  cap  or  cup,  lathed  and  plaftered, 
vded  to  diminifh  the  rife  or  elevation  of  a  moderate  cha¬ 
pel,  cabinet,  aleove,  &c.  which  without  fuch  an  ex¬ 
pedient  would  be  too  high  for  other  pieeesof  the  apart¬ 
ment. 

CAL  PE,  a  mountain  of  Andalufia  in  Spain  ;  at 
the  foot  of  which,  towards  th#  fea,  ftands  the  town  of 
Gibraltar.  It  is  half  a  league  in  height  towards  the 
land,  and  fo'ftecp  that  there  is  no  approaching  it  on 
that  fide. 

CALPURNIUS,  Titus,  a  Latin  Sicilian  poet, 
lived  under  the  einperor  Carus  and  his  fon.  We  have 
feven  of  his  eelogucs  remaining. 

CALQUING,  or  Calking,  a  term  ufed  in  paint¬ 
ing,  &c.  where  the  back  fide  of  any  thing  is  covered 
over  with  a  black  or  red  colour,  and  the  ftrokes  or  lines 
traced  through  on  a  waxed  plate,  wall,  or  other  mat¬ 
ter,  by  palling  lightly  over  each  firoke  of  the  deftgn 
with  a  point,  which  leaves  an  impreflion  of  the  colour 
on  the  plate  or  wall. 

CALTHA.  See  Botany  Index, — There  is  only 
•nc  fpecies  known,  which  grows  naturally  in  moiil 
boggy  lands  in  many  parts  of  England  and  Scotland. 
The  flow’ers  gathered  before  they  expand,  and  pre- 
ferved  in  falted  vinegar,  are  a  good  fubftitute  for  ca¬ 
pers.  The  juice  of  the  petals,  boiled  with  a  little 
alum,  ftains  paper  yellow.  The  remarkable  yellow- 
nefs  of  the  butter  in  fpring  is  fuppofed  to  be  caufcd 
by  this  plant :  but  cows  will  not  eat  it,  unlefs  compell- 
•ed  bv  extreme  hunger  j  and  then,  Boerhaave  fays,  it 
oecafions  fuch  an  inflammation,  that  they  generally  die. 
Upon  May-day,  the  country  people  ftre\v  the  flowers  up¬ 
on  the  pavement  before  their  doors.  Goats  and  flieep  eat 
this  plant  ;  horfes,  cows,  and  fwine,  refufc  it. 
CALTROP.  See  Trieulus,  Botany  Index, 
Caltrop,  in  military  affairs,  an  inftrument  writh 
four  iron  points,  difpofed  in  a  triangular  form,  fo  that 
three  of  them  arc  always  on  the  ground,  and  the  fourth 
in  the  air.  They  are  {battered  over  the  ground  where 
the  enemy’s  cavalry  is  to  pafs,  in  order  to  embarrafs 
them. 

CALVARIA,  in  Anatomy,  the  hairy  fealp  or  upper 
part  of  the  head,  which,  either  by  difeafe  or  old  age, 
grows,  bald  firft. 

CALVART,  Denis,  a  celebrated  painter,  w'as 
itom  a.t  Antwerp  in  1552 j  and  had  f©r  his  mailers 
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Profpero  Fontana  and  Lorenzo  Sabbatini. 


A  „  _ _ _ _ _ _ _ _  He  opened  Calvart 

a  fehool  at  Bologna,  which  beeame  celebrated  \  and  cJj{n> 
from  whieh  proceeded  Guido,  Albani,  and  other  great 
mailers.  Calvart  w'as  well  {killed  in  architeblure,  per- 
fpeblive,  and  anatomy,  which  he  confidercd  as  neeef- 
fary  to  a  painter,  and  taught  them  to  his  pupils.  His 
principal  works  are  at  Bologna,  Rome,  and  Reggio* 

He  died  at  Bologna  in  1619. 

CALVARY,  a  term  ufed  in  Catholic  countries  for 
a  kind  of  chapel  of  devotion  raifed  on  a  hillock  near  a 
city,  in  memory  of  the  place  where  Jefus  Chrift  was 
crucified  near  the  city  of  Jerufalem.  The  word  eomes 
from  the  Latin  calvarium  ;  and  that  from  calvus ,  bald, 
in  regard  the  top  of  that  hillock  was  bare  and  deftitute 
of  verdure  ;  which  is  alfo  fignified  by  the  Hebrew  word 
golgotha,  Such  is  the  Calvary  of  St  Valerian  near  Paris  j. 
which  is  accompanied  with  feveral  little  chapels,  in 
each  of  which  is  reprefented  in  fculpture  one  of  the 
myfteries  of  the  Paflion. 

Calvary,  in  Heraldry ,  a  crofs  fo  called,  becaufe  it 
refembles  the  crofs  on  which  our  Saviour  fullered.  It 
is  always  fet  upon  fteps. 

CALVERT,  George,  afterwards  Lord  Baltimore, 
was  born  at  Kipling  in  Yorkfhire  about  the  year  1582, 
and  educated  at  Oxford,  where  he  took  the  degree  of 
bachelor  of  arts,  and  afterwards  travelled.  At  his  re¬ 
turn,  he  w  as  made  fccretary  to  Sir  Robert  Cecil  :  he 
was  afterwards  knighted,  and  in  1618  appointed  one 
of  the  principal  fecretaries  of  ftate.  But  after  he  had 
enjoyed  that  poll  about  five  years,  he  willingly  refigned 
it ;  freely  owning  to  his  majelly  that  he  w  as  become  a 
Roman  Catholic,  fo  that  he  muft  either  be  wanting  to 
his  truft,  or  violate  his  eonfcience  in  difeharging  his 
office.  This  ingenuous  confcffion  fo  affebled  King 
James,  that  he  continued  him  privy  counfellor  all  his 
reign,  and  the  fame  year  created  him  baron  of  Bal¬ 
timore  in  the  kingdom  of  "Ireland.  He  had  bef°r^ 
obtained  a  patent  for  him  and  his  heirs,  foi  the  pro¬ 
vince  of  Avelon  in  Newfoundland  :  but  that  being 
expofed  to  the  infults  of  the  French,  he  abandon¬ 
ed  it,  and  afterwards  obtained  the  grant  of  a  country 
on  the  north  part  of  Virginia  from  Charles  1.  who  call¬ 
ed  it  Maryland ,  in  honour  of  his  queen  :  but  he  died 
in  April  1632  (aged  30),  before  the  patent  was  made 
out.  It  was,  however,  filled  up  to  his  fon  Cecil  Cal¬ 
vert  Lord  Baltimore  }  and  bears  date  June  20.  1632.^ 

It  is  held  from  the  erown  as  part  of  the.  manor  ot 
Windfor,  on  one  very  fingular  condition,  viz.  to  pre¬ 
fent  two  Indian  arrows  yearly,  on  Eafter  Tuefday,  at 
the  caftle,  where  they  are  kept  and  fhown  to  vifitors.— 

His  lordffiip  wrote,  I.  A  Latin  poem  on  the  death  o. 

Sir  Henry  Upton.  2.  Speeches  in  parliament.  3.  Va¬ 
rious  letters  of  ftate.  4*  The  anfwcr  of  Tom  T ell-truth. 

5.  The  Pra£liee  of  Princes.  And,  6.  R  he  Lamentation 

of  the  Kirk.  . 

CAL VI,  a  town  of  the  province  of  Lavoro,  in  tbe 
kingdom  of  Naples,  fituated  near  the  fea,  about  fifteen 
miles  north  of  the  city  of  Naples.  E.  Long.  14.  45. 

N.  Lat.  41.  15.  ,  „  ...... 

CaLVI  is  alio  the  name  of  a  fea  port  m  the  lfland  ot 
Corfica,  fituated  on  a  bay,  on  the  weft  fide  of  the 
ifland,  about  40  miles  fouth-weft  of  Baftia.  E.  Long, 
o.  c.  N.  Lat.  42.  16. 

CALVIN,  John,  the  celebrated . reformer  ot  the 
Chrift ian  church  from  Rojniih  fuperftitions  and  ft°£tri^ 


Calvin. 
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nal  errors,  and  founder  of  the  fe£l  Unce  called  Calvinifts , 
■was  born  in  1509.  He  was  the  fon  of  a  cooper  of 
Noyon  in  Pieardy  ;  and  his  real  name  was  Chauvin , 
which  he  chofe  to  latinize  into  Calvinus ,  ftyling  him- 
felf  in  the  title  page  to  his  firlh  work  (a  Commentary 
on  Seneca  de  Clementia ),  “  Lucius  Calvinus,  Civis  Ro- 
manus  j”  an  early  proof  of  his  pride,  at  about  24  years 
of  age.  In  1 529,  he  was  reCtor  of  Pont  l’Evequc  ;  and 
in  1534  he  threw  up  this  benefice,  feparating  himfelf 
entirely  from  tile  Romiih  church.  The  perfecution 
againfl  the  Proteftants  in  France  (with  whom  he  was 
now  affociated)  obliged  him  to  retire  to  Bafle  in  Swit¬ 
zerland  :  here  he  publifhed  his  famous  Inftitutes  of  the 
Chriftian  religion  in  1 535.  The  following  year  he  was 
cliofen  profeffor  of  divinity,  and  one  of  the  minifters  of 
the  ehureh  at  Geneva.  The  next  year,  viz.  1  537,  he 
made  all  the  people  folemnly  fwear  to  a  body  of  doe- 
trines  ;  but  finding  that  religion  had  not  yet  had  any 
great  influence  on  the  morals  of  the  people,  he,  aftifted 
by  other  minifters,  declared,  that  fince  all  their  admo¬ 
nitions  and  warnings  had  proved  unfuccefsful,  they 
«ould  not  eelebrate  the  holy  faerament  as  long  as  thefe 
diforders  reigned ;  he  alfo  declared,  that  he  eould  not 
fubmit  to  fome  regulations  made  by  the  fynod  of  Berne. 
Upon  which  the  fyndics  having  fummoned  the  people, 
it  was  ordered  that  Calvin  and  two  other  minifters 
/hould  leave  the  city  within  two  days.  Upon  this  Cal¬ 
vin  retired  to  Strafburg,  where  he  eftablifhed  a  Freneh 
ehureh,  of  whieh  he  was  the  firft  minifter,  and  was  al¬ 
fo  ehofen  profeflbr  of  divinity  there.  Two  years  af¬ 
ter  he  was  ehofen  to  aftift  at  the  diet  appointed  by  the 
emperor  to  meet  at  Worms  and  at  Ratifbon  in  order 
to  appeafe  the  troubles  oceafioned  by  the  difference  of 
religion.  He  went  with  Beucer,  and  entered  into  a 
conference  with  Melandthon.  The  people  of  Geneva 
now  entreated  him  to  return ;  to  whieh  he  confented, 
and  arrived  at  Geneva,  September  13.  1341.  He 
began  with  eftablifhing  a  form  of  eeclefiaftieal  difei- 
jftine,  and  a  confiftorial  jurifdi&ion,  with  the  power  of 
inflicting  all  kinds  of  canonical  punifhments.  This 
was  greatly  difliked  by  many  perfons,  who  imagined 
that  the  papal  tyranny  would  foon  be  revived.  Calvin, 
however,  afferted  on  all  oceafions  the  rights  of  his 
confiftory  with  inflexible  ftriCtnefs  *,  and  he  eaufed  Mi¬ 
chael  Servetus  to  be  burnt  at  the  ftake  for  writing 
-againft  the  doCtrine  of  the  Trinity.  But  though  the 
rigour  of  his  proceedings  fometimes  oecafioned  great 
tumults  in  the  eity,  yet  nothing  eould  (hake  his  ftea- 
dinefs  and  inflexibility.  Amongft  all  the  difturbances 
©f  the  commonwealth,  he  took  care  of  the  foreign 
churehes  in  England,  Franee,  Germany,  and  in  Po¬ 
land  5  and  did  more  by  his  pen  than  his  prefenee,  fend¬ 
ing  his  advice  and  inftruCtions  by  letter,  and  writing 
a  greater  number  of  books.  This  great  reformer  died 
on  the  27th  of  May  1564,  aged  55.  His  works  were 
printed  together  at  Amfterdam  in  1671,  in  nine  vo¬ 
lumes  folio 5  the  principal  of  which  are  his  Inftitutions, 
in  Latin,  the  beft  edition  of  whieh  is  that  of  Robert 
Stephens  in  1553,  in  f°^°  ?  and  his  Commentaries  on 
the  Holy  Seriptures. — Calvin  is  univerfally  allowed 
to  have  had  great  talents,  an  excellent  genius,  and  pro¬ 
found  learning.  His  ftyle  is  grave  and  polite.  Inde¬ 
pendent  of  his  fpiritual  pride,  his  morals  were  exem¬ 
plary  5  for  he  was  pious,  fober,  chafte,  laborious,  and 
difinterefted.  But  his  memory  can  never  be  purified 


from  the  itain  of  burning  Servetus  5  it  ill  became  a  GMjy 
reformer,  to  adopt  the  moft  odious  praCtice  of  the  cor-  .  jl . 
rupt  ehureh  of  Rome.  Calvinifts 

CALVINISM,  the  doCtrine  and  fentiments  of  Cal¬ 
vin  and  his  followers.  Calvinifm  fubfifts  in  its  great-* 
eft  purity  in  the  city  of  Geneva  :  and  from  thence  itr 
•  was  firft  propagated  into  Germany,  Franee,  the  United 
Provinces,  and  England.  In  Franee.  it  was  abolifli- 
ed  by  the  revocation  of  the  edict  of  Nantz  in  1685. 

It  has  been  the  prevailing  religion  in  the  United  Pro¬ 
vinces  ever  fince  the  year  1571.  The  thcologieal  fy- 
ftem  ©f  Calvin  was  adopted,  and  made  the  publie  rule- 
of  faith  in  England,  under  the  reign  of  Edward  VI, 
and  the  church  of  Scotland  was  modelled  by  John 
Knox,  the  difciple  of  Calvin,  agreeably  to  the  doe-’ 
trine,  rite3,  and  form  of  eeclefiaftieal  government,  efta¬ 
bliftied  at  Geneva.  In  England,  it  has  declined  finee 
the  time  of  Queen  Elizabeth  }  though  it  ftill  fubfifts, 
fome  fay  a  little  allayed,  in  the  articles  of  the  eftablifti¬ 
ed  ehureh  5  and  in  its  rigour  in  Scotland. 

The  diftinguifhing  theologieal  tenets  of  Calvinifm, 
as  the  term  is  now  generally  applied,  refpeCt  the  doc¬ 
trines  of  Predestination,  or  particular  Election 
and  Reprobation,  original  Sin,  particular  Redemp¬ 
tion,  effectual,  or,  as  fome  have  called  it,  irrefiftibl'e 
Grace  in  regeneration*  Justification  by  faith,  Per¬ 
severance,  and  the  Trinity.  See  each  of  thefe  ar¬ 
ticles. 

Befides  the  doCtrinal  part  of  Calvin’s  fyftem,  which, 
fo  far  as  it  differs  from  that  of  other  reformers  of  the 
fame  period,  principally  regarded  the  abfolute  deeree 
of  God,  whereby  the  future  and  eternal  condition  of 
the  human  raee  was  determined  out  of  mere  fovereign 
pleafure  and  free  will  ;  it  extended  like  wife  to  the  dif- 
-cipline  and  government  of  the  Chriftian  ehureh,  the 
nature  of  the  Eueharift,  and  the  qualification  of  thofe 
who  were  entitled  to  the  participation  of  it.  Calvin 
eonfidered  every  church  as  a  fepafate  and  independent 
body,  invefted  with  the  power  of  legiflation  for  itfelf. 

He  propofed  that  it  fhould  be  governed  by  prefbyteries 
and  fynods,  compofed  of  clergy  and  laity,  without 
bifhops,  or  any  clerical  fubordination ;  and  maintain¬ 
ed,  that  the  province  of  the  civil  magiftrate  extended 
only  to  its  protection  and  outward  aeeommodation. 

In  order  to  facilitate  an  union  with  the  Lutheran  church, 
he  acknowledged  a  real,  though  fpiritual,  prefenee  of 
Chrift,  in  the  Eueharift,  that  true  Chriftians  were  uni¬ 
ted  to  the  man  Chrift  in  this  ordinance,  and  that  di¬ 
vine  graee  was  conferred  upon  them,  and  fealed  to 
them,  in  the  eelebration  of  it ;  and  he  confined  the 
privilege  of  eommunion  to  pious  and  regenerate  be¬ 
lievers.  In  Franee  the  Calvinifts  are  diftinguifhed  by 
the  name  of  Huguenots  ;  and,  among  the  common  peo¬ 
ple,  by  that  of  Parpai/lots.  In  Germany  they  are  con¬ 
founded  with  the  Lutherans,  under  the  general  title 
Proteftants  ;  only  fometimes  diftinguifhed  by  the  name 
Reformed. 

CALVINISTS,  in  ehureh  hiftory,  thofe  who  fol¬ 
low  the  opinions  of  Calvin.  See  the  two  preceding 
articles. 

Crijpto-CALVINISTS ,  a  name  given  to  the  favourers 
of  Calvinifm  in  Saxony,  on  account  of  their  fecret  at¬ 
tachment  to  the  Genevan  doCtrine  and  difeipline'. 

Many  of  them  fuffered  by  the  decrees  of  the  convoca¬ 
tion  of  Torgaw,  held  in  1576.  The  Calvinifts  in  their 
L  2  progreftv 
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Calvinifts  progrefs  have  divided  inJ;o  various  branches,  or  leffer 

„  ,  11  feds. 

Calumet.  ^  CALVISIUS,  Seth,  a  celebrated  German  chro- 
* ri  nologer  in  the  beginning  of  the  17th  century.  He 
■wrote  Elenchus  calendarii  Gregorian!,  et  duplex  calenda- 
rii  melioris  forma ,  and  other  learned  works,  together 
with  -fome  excellent  treatifes  on  mufic.  He  died  in< 
1617,  2ged  61, 

CALVITES,  or  Calvitiijm,  in  Medicine ,  bald- 
uefs,  or  a  want  of  hair,  particularly  on  the  fmciput, 
occalioned  by  the  moifture  of  the  head,  which  fhould 
feed  it,  being  dried  up,  by  fome  difeafe,  old  age, 
or  the  immoderate  ufe  of  powder,  &c.  See  Alope¬ 
cia. 

CALUMET,  a  fymbolical  inftrument  of  great  im¬ 
portance  aftiong  the  American  Indians. — It  is  nothing 
more  than  a  pipe,  whofe  bowl  is  generally  made  of  a 
foft  red  marble  :  the  tube  of  a  very  long  reed,  orna¬ 
mented  with  the  wings  and  feathers  of  birds.  No  af¬ 
fair  of  confequence  is  tranfa&ed  without  the  calumet. 
It  ever  appears  in  meetings  of  commerce  or  exchanges; 
in  congrsfies  for  determining  of  peace  or  war  ;  and 
even  in  the  very  fury  of  a  battle.  The  acceptance  of  the 
calumet  is  a  mark  of  concurrence  with  the  terms  pro- 
pofed  ;  as  the  refufal  is  a  certain  mark  of  reje&ion. 
Even  in  the  rage  of  a  conflict  this  pipe  is  fometimes 
offered ;  and  if  accepted,  the  weapons  of  deftru&ion 
inftantly  drop  from  their  hands,  and  a  truce  enfues.  It 
feems  the  facrament  of  the  favages  ;  for  no  compaft 
is  ever  violated  which  is  confirmed  by  a  whiff  from 
this  holy  reed.  When  they  treat  of  war,  the  pipe  and 
all  its  ornaments  are  ufually  red,  or  fometimes  red  on¬ 
ly  on  one  fide.  The  fize  and  deeorations  of  the  calu¬ 
met  are  for  the  raoft  part  proportioned  to  the  quality 
of  the  perfons  to  whom  they  are  presented,  and  to  the 
importance  of  the  oecafion.  The  calumet  of  peace  is 
different  from  that  of  war.  They  make  ufe  of  the  for¬ 
mer  to  feal  their  alliances  and  treaties,  to  travel  with 
fafety,  and  to  receive  Grangers  ;  but  of  the  latter  to 
proclaim  war.  It  confifts  of  a  red  (lone,  like  marble, 
formed  into  a  cavity  refembling  the  head  of  a  tobacco 
pipe,  and  fixed  to  a  hollow  reed.  They  adorn  it  with 
feathers  of  various  colours  ;  and  name  it  the  calumet 
of  the  fun,  to  which  luminary  they  prefent  it,  in  ex- 
peftation  of  thereby  obtaining  a  change  of  weather  as 
often  as  they  defire.  From  the  winged  ornaments  of 
the  calumet,  and  its  conciliating  ufes,  writers  compare 
it  to  the  caduceus  of  Mercury,  which  was  carried  by 
the  caduceatores,  or  meffengers  of  peace,  with  terms 
to  the  hoftile  ftates.  It  is  fingular,  that  the  moil  re¬ 
mote  nations,  and  the  mod  oppofite  in  their  other 
cuftoms  and  manners,  fhould  in  fome  things  have, 
as  it  were,  a  certain  confent  of  thought.  The  Greeks 
and  the  Americans  had  the  fame  idea,  in  the  inven¬ 
tion  of  the  caduceus  of  the  one,  and  the  calumet  of  the 
other. 

Dance  of  the  C ALU MET,  is  a  folemn  rite  among  the 
Indians  on  various  occafions.  They  dare  not  wafh 
themfelves  in  rivers  in  the  beginning  of  fummer,  nor 
tafle  of  the  new  fruits,  without  performing  it  ;  and 
the  fame  ceremony  always  confirms  a  peace  or  precedes 
a  war.  It  is  performed  in  the  winter  time  in  their 
cabins,  and  in  fummer  in  the  open  fields.  For  this 
purpofe  they  choofe  a  fpot  among  trees  to  fhade 
them  from  the  heat  of  the  fun,  and  lay  in  the  middle 


,a  large  mat,  as  a  carpet,  fetting  upon  it  the  monitor,  Calumet 
or  god,  of  the  chief  of  ihe  company.  On  the  right  lj^ 
hand  of  this  image,  they  place  the  calumet,  as  their  ,  x< 
great  deity,  erecting  around  it  a  kind  of  trophy  with 
their  arms.  Things  being  thus  difpofed,  and  the  hour 
of  dancing  come,  thofe  who  are  to  fing  take  the  moft 
honourable  feats  under  the  fhade  of  the  trees.  The 
company  is  then  ranged  round,  every  one,  before  he  fits 
down,  faluting  the  monitor,  which  is  done  by  blowing 
upon  it  the  fmoke  of  their  tobacco.  Each  perfon  next 
receives  the  calumet  in  rotation,  and  holding  it  with 
both  hands,  dances  to  the  cadence  of  the  vocal  mufie, 
which  is  accompanied  with  the  beating  of  a  fort  of 
drum.  During  this  exercifc,  he  gives  a  fignal  to  one 
of  their  warriors,  who  takes  a  bow,  arrow,  and  axe, 
from  tlie  trophies  already  mentioned,  and  fights  him  \ 
the  former  defending  himfelf  with  the  calumet  only, 
and  both  of  them  dancing  all  the  while.  This  mock  en¬ 
gagement  being  over,  he  who  holds  the  calumet  makeg 
a  fpecch,  in  which  he  gives  an  account  of  the  battles 
he  has  fought,  and  the  prifoners  he  has  taken,  and 
then  receives  a  cloak,  or  fome  other  prelent,  from  tire 
chief  of  the  ball.  He  then  refigns  the  calumet  to  ano¬ 
ther,  who,  having  a&ed  a  fimilar  part,  delivers  it  to  a 
third,  who  afterwards  gives  it  to  his  neighbour,  till  at 
laft  the  inftrument  returns  to  the  perfon  that  began  the 
ceremony,  who  prefents  it  to  the  nation  invited  to  the 
feaft,  as  a  mark  of  their  friendship,  and  a  confirmation 
of  their  alliance,  when  this  is  the  oecafion  of  the  en¬ 
tertainment. 

CALUMNY,  the  crime  of  accufing  another  falfely, 
and  knowingly  fo,  of  fome  heinous  offence. 

Oath  of  CALUMNT,  Jur amentum  (or  rather  Jusju- 
randum J  Calumnice ,  among  civilians  and  canonifts,  was 
an  oath  which  both  parties  in  a  caufe  were  obliged  to 
take ;  the  plaintiff  that  he  did  not  bring  his  charge, 
and  the  defendant  that  he  did  not  deny  it,  with  a  defign 
to  abufe  each  other,  but  becaufe  they  believed  their 
caufe  was  juft  and  good ;  that  they  would  not  deny 
the  truth,  nor  ereate  unnecefiary  delays,  nor  offer  the 
judge  or  evidence  any  gifts  or  bribes.  If  the  plaintiff 
refufed  this  oath,  the  complaint  or  libel  was  dilmiffed  ; 
if  the  defendant,  it  was  taken  pro  confeffo .  This  cuftom 
was  taken  from  the  ancient  athlete  ;  who,  before  they 
engaged,  wrere  to  fwear  that  they  had  no  malice,  nor 
would  ufe  any  unfair  means  for  overcoming  each  other. 

The  juramentum  calumnice  is  much  dilufed,  as  a  great 
oecafion  of  perjury.  Anciently  the  advocates  and 
pro&ors  alfo  took  this  oath  ;  but  of  late  it  is  difpenfed 
with,  and  thought  fufficient  that  they  take  it  once  for 
all  at  their  firft  admiflion  to  pra&ice.  See  alfo  Law, 

Part  III.  N°  clxxxiv.  7. 

CALVUS,  Cornelius  Licinius,  a  celebrated  Ro¬ 
man  orator,  was  the  friend  of  Catullus  ;  and  fleurifhed 
64  B.  C.  Catullus,  Ovid,  and  Horace,  fpeak  of  him. 

CALX  properly  fignifies  lime,  but  has  been  ufed  by 
chemifts  and  phyficians  for  a  fine  powder  remaining 
after  the  calcination  of  metals.  All  metallic  calces 
are  found  to  weigh  more  than  the  metal  from  w  hich 
they  were  originally  produced.  This  arifes  from  the 
metal  having  combined  with  oxygen  during  the  pro- 
cefs  of  calcination  or  burning  ;  and  hence  in  the  pre¬ 
fent  chemical  nomenclature  they  are  called  oxides . 

CALX  Nativa,  in  Natural  Hifory,  a  kind  of  marly 
earth,  of  a  dead  whitifh  colour,  which,  if  thrown  into 
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water,  makes  a  confiderable  bubbling  and  biffing  noife, 
and  has,  without  previous  burning,  the  quality  of  mak¬ 
ing  a  cement  like  lime  or  plafter  of  Paris. 

CALX  Viva,  or  Quicklime,  that  whereon  no  water 
has  been  caff  ;  in  contradi&ion  to  lime  which  has  been 
flaked  by  pouring  water  on  it. 

CALYBITES,  the  inhabitants  of  a  cottage,  an  ap¬ 
pellation  given  to  divers  faints  on  account  of  their  long 
refidence  in  fome  hut  by  way  of  mortification. 

The  word  is  formed  from  xxkvtfla/,  tego ,  1  cover ; 
whence  x&hvZt j,  a  little  cot .  Ihe  Komifh  church  com¬ 
memorates  St  John  the  Calybite  on  the  15th  of  De¬ 
cember. 

CALY C  ANTHEM  Ai.,  in  Botany ,  an  order  of 
plants  in  the  Fragment  a  methodi  naturalis  of  Linnaeus, 
in  which  are  the  following  genera,  viz.  epilobium, 
esnothera,  jufliaea,  ludivigia,  oldenlandia,  ifnarda,  &c. 
See  Botany,  Natural  Orders . 

CALYCANTHUS.  See  Botany  Index. 

CALYCIFLOR^E,  in  Botany ,  the  16th  order  in 
Linnaeus’s  Fragmenta  methodi  naturalis ,  confifling  of 
plants  which,  as  the  title  imports,  have  the  ffamina 
(the  flower)  inferted  into  the  calyx.  This  order  con¬ 
tains  the  following  genera,  viz.  eleagnus,  hippophae, 
ofyris,  and  trophis.  See  Botany. 

CALYCISTAl,  (from  calyx ,  the  flower-cup),  fy- 
flematic  botaniils,  fo  named  by  Linnaeus,  who  have 
arranged  all  vegetables  from  the  different  fpecies, 
ftru&ure,  and  other  circumftances,  of  the  calyx  or 
flower-cup.  The  only  fyftcms  of  this  kind  are  the 
Char  after  Plantarum  Novus ,  a  pofthumous  work  of 
Magnolius,  profeffor  of  botany  at  Montpelier,  publifh- 
ed  in  1720*,.  and  Linnaeus’s  Methodus  Calycina ,  pub- 
liftied  in  his  C/a/Jes  Plantarum ,  at  Leyden,  in  1738. 
See  Botany,  H/ftory. 

CAL  YD  ON,  in  Ancient  Geography ,  a  town  of 
^Etolia,  fituated  feven  miles  and  a  half  from  the  fea, 
and  divided  by  the  river  Evenus ;  the  country  was  an¬ 
ciently  called  JEolir,  from  the  ALolians  its  inhabitants. 
This  country  was  famous  for  the  ftory  of  Meleager 
and  the  Calydonian  boar. 

CALYPSO,  in  fabulous  hiftory,  a  goddefs  who 
was  the  daughter  of  Oceanus  and  Tethys,  or,  as  others 
fay,  of  Atlas.  She  was  queen  of  the  iflaud  of  Ogygia, 
which  from  her  was  called  the  ifland  of  Calypfo .  Ac¬ 
cording  to  Homer,  Ulyffes  fuffered  (hipwreck  on  her 
coaft,  and  ftaid  with  her  feveral  years. 

CALYPTRA,  among  botaniffs,  a  thin  membrana¬ 
ceous  involucrum,  ufually  of  a  conic  figure,  which  co¬ 
vers  the  parts  of  fruflification.  Tho  capfules  of  moil 
•f  the  moffes  have  calyptne. 

CALYX,  among  botaniffs,  a  general  term,  expref- 
fing  the  cup  of  a  flower,  or  that  part  of  a  plant  which 
furrounds  and  fupports  the  other  parts  of  the  flower. 

The  cups  of  flowers  are  very  various  in  their  ftruc- 
ture,  and  on  that  account  diftinguifhed  by  feveral  names, 
as  perianthium,  involucrum, [pat ha,  gluma ,  &c.  See  Bo¬ 
tany. 

C  ALZADA,  a  town  of  Old  Caftile  in  Spain,  feat- 
ed  on  the  river  Leglera.  W.  Long.  2.  47.  N.  Lat. 
42.  12. 

CAM/EA,  in  Natural  Hiftory,  a  genus  of  the  femi- 
pellucid  gems,  approaching  to  the  onyx  ftru&ure,  be¬ 
ing  compofed  of  zones,  and  formed  on  a  cryffalline 
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bafis :  but  having  their  zones  very  broad  and  thick, 
and  laid  alternately  one  on  another,  with  no  common  CamjJjju 
matter  between  *,  ufually  lefs  tranfparent,  and  more  j-an^ 
debafed  with  earth,  than  the  onyxes.  u 

I.  One  fpecies  of  the  caraaea  is  the  dull-looking 
onyx,  with  broad,  black,  and  white  zones  \  and  is  the 
carmea  of  the  moderns,  and  the  Arabian  onyx.  This 
fpecies  is  found  in  Egypt,  Arabia,  Perfia,  and  the  Eaft 
Indies.  2.  Another  fpecies  of  the  camsea  is  the  dull 
broad-zoned,  green  and  white  camaea,  or  the  jafpi- 
camaso  of  the  Italians :  it  is  found  in  the  Eaft  Indies,, 
and  in  fome  parts  of  America.  3.  The  third  is  the 
hard  camoea,  with  broad  whifce  and  chefnut-coloured 
veins.  4.  The  hard  camoea,  with  bluifh,  white,  and 
flefh-coloured  broad  veins,  being  the  fardonyx  of  Pli¬ 
ny’s  time,  only  brought  from  the  Eaft  Indies. 

CAMAIEU,  or  Camayeu,  a  w'ord  ufed  to  exprefs 
a  peculiar  fort  of  onyx  :  alfo  by  fome  to  exprels  a 
ftone,  whereon  are  found  various  figures,  and  repre- 
fentations  of  landfeapes,  &o.  formed  by  a  kind  of  lufus 
naturee,  fo  as  to  exhibit  pictures  without  paintings 
The  word  comes  from  camahuia ,  a  name  the  Orientals- 
give  to  the  onyx,  when  they  find,  in  preparing  it,  ano¬ 
ther  colour  \  as  who  (liould  fay,  a  fecond Jlotie.  It  is 
of  thefe  camaieux  Pliny  is  to  be  underftood  when  he 
fpeaks  of  the  manifold  pidiure  of  gems,  and  the  party- 
coloured  fpots  of  precious  ftones  :  Gemmarum  piftura 
tarn  multiplex  lapiaumque  tarn  difcolores  macuLe . 

Camaieu  is  alfo  applied  by  others  to  thofe  precious 
ftones,  as  onyxes,  cornelians,  and  agates,  whereon  the 
lapidaries  employ  their  art  to  aid  nature,  and  perfedl 
thefe  reprefentations.  See  Cam/EA. 

Camaieu  is  alfo  frequently  applied  to  any  kind  of 
gem,  whereon  figures  may  be  engraved  either  indent  - 
edly  or  in  relievo.  In  this  fenfe  the  lapidaries  of  Paris^ 
are  called  in  their  ftatutes,  cutters  of  camayeux . 

A  fociety  of  learned  men  at  Florence  undertook  to* 
procure  all  the  cameos  or  camayeux  and  intaglios  in  the 
great  duke’s  gallery  to  be  engraven  \  and  began  to 
draw  the  heads  of  divers  emperors  in  cameos . 

Camaieu  is  alfo  ufed  for  a  painting,  wherein  there 
is  only  one  colour  5  and  where  the  lights  and  fhadows 
are  of  gold,  wrought  on  a  golden  or  azure  grounds 
When  the  ground  is  yellow,  the  French  call  it  cirage ; 
when  gray,  griffnile .  This  kind  of  vrork  is  chiefly 
ufed  to  reprefent  baffo  relievos  :  the  Greeks  call  pieces 
of  this  fort  f, idtcxgotpuTcc. 

CAMALDULIANS,  Camaldunians,  or  Ca- 
MALBOLJTES,  an  order  of  religious,  founded  by  Ro¬ 
muald,  an  Italian  fanatic,  in  I023rin  the  horrible  de- 
fert  of  Canialdoli,  other.wife  called  Campo  Malduli, 
fituated  in  the  ftate  of  Florence,  on  the  Appennines. 

Their  rule  is  that  of  St  Benedict  ;  and  their  houfes,  by 
the  ftatutes,  are  never  to  be  lefs  than  five  leagues  from 
cities.  The  Camaldulians  have  not  borne  that  title 
from  the  beginning  of  their  order  j  tilLthe  clofe  of  the 
eleventh  century  they  were  called  Romuald  ins,  from 
the  name  of  their  founder.  Till  that  time,  Camaldu- 
lian  was  a  particular  name  for  thofe  of  the  defert  Ca- 
maldoli ;  and  D.  Grandi  obferves,  was  not  given  to 
the  whole  order  in  regard  it  was  in  this  monaftery  that 
the  order  commenced,  but  becaufe  the  regulation  wa s 
beft  maintained  here. 

Guido  Grandi,  mathematician  of  the  grand  duke  of 
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CsfcnalJu-  Tufcany,  and  a  monk  of  this  order,  has  publifiied  Ca - 
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maldulian  Differtations,  on  the  origin  and  eftablifh- 
ment  of  it. 

,  The  Camaldulites  were  diftinguifhed  into  two  claffes, 
of  which  the  one  were  COENOBITES,  and  the  other 
Eremites. 

CAMALODUNUM,  in  Ancient  Geography ,  a 
town  of  the  Trinobantes,  the  firft  Roman  colony  in 
Britain,  of  veterans  under  the  emperor.  From  the  Iti¬ 
neraries  it  appears  to  have  flood  where  now  Malden 
flands.  It  continued  to  be  an  open  place  under  the 
Romans  *,  a  place  of  pleafure  rather  than  flrength  *  yet 
not  unadorned  with  fplendid  w’orks,  as  a  theatre  and 
a  temple  of  Claudius  :  which  the  Britons  confidered  as 
badges  of  flavery,  and  which  gave  rife  to  feveral  fedi- 
tions  and  commotions.  It  flands  on  a  bay  of  the  fea, 
at  the  mouth  of  the  Chelmer,  in  the  county  of  Effex  : 
the  modern  name  is  curtailed  from  the  ancient. 

CAMARANA,  an  ifland-of  Arabia,  in  the  Red 
fea,  whofe  inhabitants  are  little  and  black.  It  is  the 
befl  of  all  the  iflands  in  this  fea,  and  here  they  fifti  for 
coral  and  pearls.  N.  Lat.  15.  O. 

CAM  ASSEI,  or  Camace,  Andrea,  painter  of  hi- 
flory  and  landfcape,  was  born  at  Bevagna,  and  at  firft 
learned  the  principles  of  defign  and  colouring  from 
Domenichino  j  but  afterwards  he  fludied  in  the  fchool 
of  Andrea  Sacchi,  and  proved  a  very  great  painter. 
He  wras  employed  in  St  Peter’s  at  Rome,  as  alfo  at  St 
John  Lateran  •,  and  his  works  are  extremely  admired, 
for  the  fweetnefs  of  his  colouring,  the  elegance  of  his 
thoughts  and  defign,  and  likewife  for  the  delicacy  of  hi3 
pencil.  Sandrart  laments  that  the  world  was  deprived 
of  fo  promifmg  a  genius,  in  the  very  bloom  of  life, 
when  his  reputation  was  daily  advancing.  He  died  in 
1657.^  At  St  John  Lateran  are  to  be  feen,  the  Battle 
of  Conflantine  and  Maxentius  •,  and  the  Triumph  of 
Conflantine  ,  which  are  noble  and  grand  compofitions \  \ 
and  they  afford  fufHcient  proofs  of  the  happinefs  of  his 
invention,  and  the  corre6lnefs  of  his  execution.  Alfo 
at  Wilton,  the  feat  of  the  earl  of  Pembroke,  there  is  a 
piflure  of  Venus  with  the  Graces,  faid  to  be  by  the 
hand  of  Camaffei. 

CAMARCUM,  in  Ancient  Geography ,  the  capital 
©f  the  Nervii,  a  people  of  Gallia  Belgica,  (Antonine, 
Peutinger)  \  before  whofe  time  no  mention  was  maue 
of  it.  Now  Cambray,  capital  of  the  Cambrefis,  in 
French  Flanders.  E.  Long.  3.  15.  Lat.  50..  J5* 

CAMARINA,  in  Ancient  Geography ,  a  city  of  Si- 
tilv  built  by  the  Syracufans  on  an  eminence  near  the 
fea/  in  the  fouth  of  Sicily,  to  the  well  of  the  promon¬ 
tory  Pachynum,  between  two  rivers,  the  Hipparisand 
Oanus.  Of  fo  famous  a  city  nothing  now  remains  but 
its  name  and  ancient  walls,  a  mile  and  a  half  in  com- 
pafs,  with  the  flight  remains  of  houfes  :  now  called 
Ca  mar  ana. 

CAMARINA  Pains,  a  marfh  or  lake,  near  the  city  Ua- 
jnarina,  and  from  which  it  took  its  name.  In  a  time  of 
drought,  the  flench  of  the  lake  produced  a  peflilence  ; 
upon  which  the  inhabitants  confulted  the  oracle,  whe¬ 
ther  they  fliould  not  quite  drain  it.  The  oracle  dii- 
fuaded  them:  they  notwithstanding  drained  it,  and 
opened  a  way  for  their  enemies  to  come  and  plunder 
their  city  :  hence  the  proverb  Ne  moveas  Camarmam , 
that  is,  not  to  remove  one  evil  to  bring  on  a  greater. 
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Logo  di  Camarana ,  fituated  in  a  beautiful  plain,  under 
the  very  walls  of  Camarina,  and  of  a  triangular  form. 
CAMAYEU.  See  Camaieu. 

CAMBAIA,  or  Campay,  a  town  of  Afia,  in  In¬ 
dia,  and  in  the  peninfula  on  this  fide  the  Ganges  ^  ca¬ 
pital  of  a  province  of  the  fame  name  5  but  more  com¬ 
monly  called  Gwxer at.  It  is  fcated  at  the  bottom  of 
a  gulf  of  the  fame  name,  on  a  fmall  river  ;  is  a  large 
place  with  high  walls,  and  has  a  pretty  good  trade. 
The  produ£l  and  manufa£lures  are  inferior  to  few 
towns  in  India,  for  it  abounds  in  corn,  cattle,  and 
filk  ;  and  cornelian  and  agate  floncs  are  found  in  its  ri¬ 
vers.  The  inhabitants  are  noted  for  embroidery  \  and 
fome  of  their  quilts  have  been  valued  at  40I.  It  is 
fubjc6l  to  the  Great  Mogul.  E.  Long.  72.  15*  N. 
Lat.  22.  30. 

CAMBAYES,  in  commerce,  cotton  cloths  made 
at  Bengal,  Madras,  and  fome  other  places  on  the  coaft 
of  Coromandel.  They  are  proper  for  the  trade  of 
Marfeilles,  whither  the  Englilh  at  Madras  fend  great 
numbers  of  them.  Many  are  alfo  imported  into  Hol¬ 
land. 

CAMBER,  according  to  our  monkifh  hiftorians, 
one  of  the  three  fons  of  Brute,  who,  upon  his  father’s 
death,  had  that  part  of  Britain  affigned  him  for  his 
fhare,  called  from  him  Cambria,  now  Wales. 

CAMBER-Beam ,  among  builders,  a  piece  of  timber 
in  an  edifice  cut  archwife,  or  with  an  obtufe  angle  in 
the  middle,  commonly  ufed  in  platforms,  as  church 
leads,  and  on  other  occafions  where  long  and  flrong 
beams  are  required.  .  #  • 

CAMBERED  decks,  among  fhip-builders.  The 
deck  or  flooring  of  a  {hip  is  faid  to  be  cambered, 
or  to  lie  cambering,  when  it  is  higher  in  the  middle 
of  the  fli ip’s  length,  and  droops  towards  the  ftem 
and  ftem,  or  the  two  ends.  Alfo  when  it  lies  irregu¬ 
lar  ;  a  circumftance  which  renders  the  fliip  very  unfit 
for  war. 

CAMBERT,  a  French  mufician  in  the  17th  cen¬ 
tury,  was  at  firft  admired  for  the  manner  in  which  he 
touched  the  organ,  and  became  fuperintendant  of,  the 
mufic  to  Anne  of  Auftria  the  queen-mother.  The 
Abbe  Perm  affociated  him  in  the  privilege  he  obtained 
of  his  majefty,  of  fetting  up  an  opera  in  1669.  Cam- 
bert  fet  to  mufic  twTo  paftorals,  one  entitled  Pomonat 
the  other  Ariadne ,  which  were  the  firft  operas  given  in 
France.  He  alfo  wrote  a  piece  entitled  The  pains  and, 
pleafures  of  love.  Tliefe  pieces  pleafed  the  public  ^  yet 
in  1672,  Lully  obtaining  the  privilege  of  the  .opera, 
Cambert  was  obliged  to  come  to  England,  where  he 
became  fuperintendant  of  the  mufic  to  King  Charles  II. 
and  died  there  in  1677. 

CAMBIO,  an  Italian  word  which  fignifies  exchange , 
commonly  ufed  in  Provence,  and  in  fome  other  coun¬ 
tries,  particularly  Holland. 

CAMBIST,  a  name  given  in  France  to  thofe  who 
trade  in  notes  and  bills  of  exchange.  The  word  cam - 
b(/l ,  though  a  term  of  antiquity,  is  even  now  a  techni¬ 
cal  word,  of  fome  ufe  among  merchants,  traders,  and 
bankers.  Some  derive  it  from  the  Latin  cambium ,  or 
rather  cambio . 

CAMBLET,  or  Chamblet,  a  fluff  fometimes  of 
wool,  fometimes  filk,  and  fometimes  hair,  especial¬ 
ly  that  of  -goats,  with  wool  or  filk  :  in  fome,  the 
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Camblet  warp  is  filk  and  wool  twilled  together,  and  the  woof 
r  jl,  hair. 

Camhognu  q'jie  true  0r  oriental  camblet  is  made  of  the  pure 
hair  of  a  fort  of  goat,  frequent  about  Angora,  and 
which  makes  the  riches  of  that  city,  all  the  inhabitants 
whereof  are  employed  in  the  manufacture  and  com¬ 
merce  of  camblets.  It  is  certain  we  find  mentioned 
in  middle-age  writers  fluffs  made  of  camels  hair,  under 
the  denominations  of  cameletum  and  camelinum ,  whence 
probably  the  origin  of  the  term  ;  but  thefe  are  repre- 
fented  as  ftrangely  coarfe,  rough,  and  prickly,  andfeem 
to  have  been  chiefly  ufed  among  the  monks  by  way  of 
mortification,  as  the  hair  fhirt  of  latter  times. 

I  We  have  no  camblets  made  in  Europe  of  the  goats 

hair  alone;  even  at  Bruffels,  they  find  it  neceffary  to 
add  a  mixture  of  woollen  thread. 

England,  France,  Holland,  and  Flanders,  are  the 
chief  places  of  this  manufacture.  Bruffels  exceeds  them 
all  in  the  beauty  and  quality  of  its  camblets ;  thole  of 

I  England  are  reputed  the  fecond. 

Figured  CAMBLETS ,  are  thofe  of  one  colour,  whereon 
are  itamped  various  figures,  flowers,  foliage,  See.  by 
means  of  hot  irons,  which  are  a  kind  of  moulds,  paffed 
together  with  the  fluff  under  a  prefs.  Thefe  are  chief¬ 
ly  brought  from  Amiens  and  Flanders  :  the  commerce 
of  thefe  was  anciently  much  more  confiderable  than  at 
•  prefent. 

Watered  CAMBLETS ,  thofe  which,  after  weaving,  re¬ 
ceive  a  certain  preparation  with  water  ;  and  are  after¬ 
wards  paffed  under  a  hot  prefs,  which  gives  them  a 
fmoothnefs  and  luflre. 

Waved  CAMBLETS ,  are  thofe  whereon  waves  are  im- 
preffed,  as  on  tabbies ;  by  means  of  a  calender,  under 
which  they  are  paffed  and  repaffed  fevcral  times. 

The  manufacturers,  &;c.  of  camblets  are  to  take  care 
they  do  not  acquire  any  falfc  and  needlefs  plaits ;  it 
being  almofl  impofiible  to  get  them  out  again.  This 
is  notorious  even  to  a  proverb  ;  wc  fay  a  perfon  is  like 
camblet  he  has  taken  his  plait. 

CAMBODIA,  a  kingdom  of  Aha,  in  the  Eaft  In¬ 
dies,  bounded  on  the  north  by  the  kingdom  of  Laos, 
on  the  eait  by  Cochin-China  and  Chiapa,  and  on  the 
fouth  and  well  by  the  gulf  and  kingdom  of  Siam  ; 
divided  by  a  large  river  called  Mecon.  The  capital 
town  is  of  the  fame  name,  fcated  on  the  weflern  ftiore 
of  the  faid  river,  about  150  miles  north  of  its  mouth. 
This  country  is  annually  overflowed  in  the  rainy 
feafon,  between  June  and  OCtober ;  and  its  produc¬ 
tions  and  fruits  are  much  the  fame  with  thofe  ufually 
found  between  the  tropics.  E.  Long.  104.  15.  N.  Lat. 
12.  40. 

C  AMBODUNUM,  (Itinerary)  ;  a  town  of  the  Bri- 
gantes  in  Britain  ;  now  in  ruins  near  Almonbury  in 
Yorkfhire.  Weflchefler,  (Talbot.)  Alfo  a  town  of 
Vindelicia,  on  the  C ambus ;  now  Kempten  in  Suabia. 

'  CAMBOGIA,  in  Botany ,  a  genus  of  the  monogy- 
jaiia  order,  belonging  to  the  polyandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  38th  or¬ 
der,  Tricoccse.  The  corolla  is  tetrapetalous  *,  the  calyx 
tetraphyllous  ;  and  the  fruit  is  a  pome  with  eight  cells, 
and  folitary  feeds.  There  is  but  one  fpceies,  the 
gutta,  a  native  of  India,  which  yields  the  gum-refin 
known  by  the  name  of  gamboge  in  the  fhops.  See 
Gamboge, 


CAMBJ1ASINES,  in  commerce,  fine  linen  made  fcamhfa- 
in  Egypt,  of  which  there  is  a  confiderable  trade  at 
Cairo,  Alexandria,  and  Rofetta,  or  Rafchit.  ThCy  cambric* 
are  called  cambrafines  from  their  refemblance  to  cam-  y— 
brics. 

CAMBRAY,  an  archiepifcopal  city,  the  capital  of 
the  Cambrefis,  in  the  Low  Countries,  feated  on  the 
Scheldt.  It  is  defended  by  good  fortifications,  and 
has  a  fort  on  the  fide  of  the  river ;  and  as  the  land  is 
low  on  that  fide,  they  can  lay  the  adjacent  parts  under 
water  by  means  of  iluiccs.  Its  ditches  are  large  and 
deep,  and  thofe  of  the  citadel  are  cut  into  a  rock.  Clo¬ 
dion  became  mailer  of  Cambray  in  445.  The  Danes 
burnt  it  afterwards ;  fince  which  time  it  became  a  free 
imperial  city.  It  has  been  the  fubjc£l  of  conteft  be¬ 
tween  the  emperors,  the  kings  of  France,  and  the  earls 
of  Flanders.  Francis  I.  let  it  remain  neutral  during 
the  war  with  Charles  V.  but  this  lafl  took  poffefiion  of 
it  in  1543.  After  this  it  was  given  to  John  of  Mont- 
luc  by  Henry  III.  of  France,  whom  he  created  prince 
of  Cambray ;  but  the  Spaniards  took  it  from  Montluc 
in  1593,  which  broke  his  heart.  It  continued  under 
.the  dominion  of  the  houfe  of  Auflria  till  1677,  when 
the  king  of  Franee  became  mafler  of  it,  in  whofe  hands 
it  has  continued  ever  fince. 

The  buildings  of  Cambray  are  tolerably  handfome, 
and  the  ftreets  fine  and  fpacious.  The  place  or  fquare 
for  arms  is  of  an  extraordinary  largenefs,  and  capable 
of  receiving  the  whole  garrifon  in  order  of  battle.  The 
cathedral  dedicated  to  the  Virgin  Mary  is  one  of  the 
fineft  in  Europe.  The  body  of  the  church  is  very  large, 
and  there  are  rich  chapels,  the  pillars  ef  which  are  adorn¬ 
ed  with  marble  tombs  that  are  of  exquifite  workmanfiiip, 
and  add  greatly  to  the  beauty  of  the  place. 

There  are  two  galleries,  one  of  which  is  of  copper, 
finely  wrought.  The  door  of  the  choir  is  of  the  fame 
metal,  and  well  carved.  The  fleeple  of  this  church  is 
very  high,  and  built  in  the  form  of  a  pyramid  ;  and 
from  its  top  you  have  a  view  of  the  eity,  which  is  one 
of  the  fineil  and  moil  agreeable  in  the  Low  Countries. 

There  are  nine  pariihes,  four  abbeys,  and  feveral  con¬ 
vents  for  both  fexes.  The  citadel  is  very  advantage- 
oufiy  fituated  on  the  high  ground,  and  commands  the' 
whole  city.  Cambray  is  one  of  the  moil  opulent  and 
commercial  cities  in  the  Low  Countries  ;  and  makes* 
every  year  a  great  number  of  pieces  of  cambric,  with 
which  the  inhabitants  drive  a  great  trade.  E.  Long*. 

3.  20.  N.  Lat.  50.  1 1. 

Cambray,  M.  de  Fenelon ,  archbijhop  of.  See  Fe- 
nelon. 

CAMBRESIS,  a  province  of  France,  in  the  Ne¬ 
therlands,  about  25  miles  in  length.  It  is  bounded  on 
the  north  and  caff  by  Hainault,  on  the  fouth  by  Picar¬ 
dy,  and  on  the  weft  by  Artois.  It  is  a  very  fertile  and 
populous  country  ;  and  the  inhabitants  are  induitrious,. 
active,  and  ingenious.  The  trade  confifts  principally 
in  corn,  (beep,  very  fine  wool,  and  fine  linen  clothe 
Cambray  is  the  capital  town. 

CAMBRIA,  a  name  for  the  principality  of  Wales. 

CAMBRIC,  in  commerce,  a  fpceies  of  linen  made 
of  flax,  very  fine  and  white;  the  name  of  which  was 
originally  derived  from  the  eity  of  Cambray,  where* 
they  were  firft  manufactured,  They  are  now  made  an¬ 
other  places  in  France* - 
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Cambric,  The  manufadure  of  cambrics  hath  long  fince  proved 
1  _^C  °£  extraordinary  advantage  to  France.  For  many 

years  it  appeared  that  England  did  not  in  this  article 
contribute  lefs  than  200,oool.  per  annum  to  the  inte- 
reR  of  France.  This  proved  motive  fufficient  to  in¬ 
duce  the  parliament  of  Great  Britain  to  cnad  many 
falutary  laws  to  prevent  this  great  loft  of  our  wealth* 
See  1 8  Geo.  II.  c.  38.  and  2i  Geo.  II.  c.  26.  See  al¬ 
fo  Rat.  32  Geo.  II.  c.  32.  and  4  Geo.  III.  c.  37.  which 
regulates  the  cambric  manufactory*  not  long  fmcc  in¬ 
troduced  into  Winchelfea  in  Sufiex  \  but  very  foon 
abolifhed.  The  cambrics  now  allowed  in  this  country 
are  manufadured  in  Scotland  and  Ireland.  Any  per* 
fons  convided  of  wearing,  felling  (except  for  expor* 
tation),  or  making  up  for  hire  any  cambric  or  French 
lawns,  are  liable  to  a  penalty  of  5I.  by  the  two  firR 
ilatutes  cited  above. 

CAMBRIDGE,  a  town  of  England,  and  capital 
of  the  county  of  that  name.  It  takes  the  name  of 
Cambridge  from  the  bridge  over  the  Cam,  which  di¬ 
vides  the  town  into  two  parts.  Either  it  or  a  place  in 
the  neighbourhood  was  Ryled  Camboritum ,  in  the  time 
of  the  Romans.  It  fullered  much  during  the  wars 
with  the  Danes.  Here  was  a  cafUe  built  by  William 
the  Conqueror,  of  which  the  gatehoufe  yet  remains, 
and  is  now  the  county  gaol*  By  Doomfday-book  it 
appears  that  it  then  had  ten  wards,  containing  387 
houfes.  In  William  Rufus’s  reign  it  was  quite  de¬ 
stroyed  by  Roger  de  Montgomery  \  but  Henry  I.  be¬ 
llowed  many  privileges  upon  it  to  encourage  its  reRo- 
ration,  particularly  an  exemption  from  the  power  of 
the  (heriff,  on  condition  of  its  paying  yearly  into  the 
exchequer  100  merks  (equivalent  to  1000  pounds  now), 
and  from  tolls,  laftage,  pontage,  paffage,  and  Railage, 
in  all  fairs  of  his  dominions.  It  was  afterwards  often 
plundered  in  the  barons  wars  by  the  outlaws  from  the 
iile  of  Ely,  till  Henry  III.  fccured  it  by  a  deep  ditch. 
In  1388,  Richard  II.  held  a  parliament  there.  In  the 
rebellion  of  Wat  Tyler  and  Jack  Straw  againft  that 
prince,  the  univerfity  records  were  taken  and  burnt  in 
the  market  place. 

The  modern  town  is  about  orte  mile  long  from  fouth 
to  north,  and  about  half  a  mile  broad  in  the  middle,  di¬ 
in  inifhing  at  the  extremities.  It  has  14  parifii  churches, 
of  which  two  are  without  any  towers.  It  contains  above 
1200  houfes*,  but  the  private  buildings  are  neither 
elegant  nor  large,  owing  chiefly  to  their  being  held  on 
college  or  corporation  leafes.  It  Is  governed  by  a 
mayor,  high  Reward,  recorder,  13  aldermen  and  24 
common  council  men,  a  town  clerk,  &c.  Its  chief 
trade  is  water  carriage  from  hence  to  Downham,  Lynn, 
Ely,  &c*  The  Jew's,  being  encouraged  to  fettle  in 
England  by  William  I.  and  II.  were  very  populous 
here  for  feveral  generations,  and  inhabited  that  Rreet 
now  called  the  Jewry.  They  had  a  fynagogue,  fmee 
converted  to  a  parifli  church,  called  from  the  Ihape^  of 
its  tower  Round  Church  ;  though  others  are  of  opinion 
that  it  was  built  by  the  Knights  Templars,  it  bearing 
a  refemblance  to  the  Temple  church  in  London.  The 
market  place  is  fituated  in  the  middle  of  the  town,  and 
confiRs  of  tw*o  fpacious  oblong  fquares  united  together  *, 
at  the  ton  of  the  angle  Rands  the  fliire  hall,  lately 
crcded  at  the  expence  of  the  county.  At  the  back 
of  the  Riire  hall  is  the  town  hall  and  gaol.  In  the 
market  place,  fronting  the  Riire  hall,  is  a  remarkably 
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handfome  Rone  conduit,  to  which  water  is  conveyedCamfchlgfi 
by  an  aqueduct,  which  was  the  benefadion  of  the  cele* 
brated  Hob'fon,  a  carrier  in  the  reigh  of  James  I.  w  ho 
Was  a  native  of  this  towm.  A  fine  road  for  the  benefit 
of  the  inhabitants  and  Rudents  wfas  made  a  few  years 
fince  for  four  miles,  from  this  town  to  Gogmagog  hills, 
purfuant  to  the  will  of  Mr  Worts.  The  late  Dr  Ad* 
denbroke  alfo  left  it  4000I.  tow  ai  ds  building  and  fur- 
nifliing  an  hofpital  for  the  cure  of  poor  difeafed  people 
gratis  5  of  which  charity  the  maRer  of  Catharine  hall 
is  a  truRee  \  which  hofpital  has  been  ereded  at  the 
fouth-eaR  end  of  the  town.  At  a  little^diRance  from 
Bennet  college  is  the  botanic  garden  of  five  acres,  and 
a  large  boufe  for  the  ufe  of  the  governors  and  the  refi* 
dence  of  the  curator,  given  to  the  univcrlity  by  the  late 
Dr  Walker,  who  fettled  an  cRate  on  it  towards  its  fup- 
port,  to  which  the  late  Mr  Edward  Betham  added  a 
very  confiderable  benefaction*  The  town  has  fairs  on 
June  24.  and  AuguR  14* 

The  glory  of  Cambridge  is  its  univerfity  *,  buttvhen 
it  had  its  beginning  is  uncertain.  At  firR  there  was 
no  public  provifion  for  the  accommodation  or  mainte* 
nance  of  the  fcholars  \  but  afterwards  inns  began  to  be 
eteded  by  pious  perfons  for  their  reception,  and  in 
the  time  of  Edward  I.  colleges  began  to  be  built  and 
en  "oivedi  This  univerfity,  not  inferior  to  any  in 
ChriRcndom,  confiRs  of  12  colleges  and  4  halls,  which 
have  the  fame  privileges  as  the  colleges.  The  whole 
body,  which  is  commonly  about  1500,  enjoys  very 
great  privileges  granted  by  feVeral  of  our  fovereigns  $ 
but  it  was  James  I.  who  empowered  it  to  fend  two 
members  to  parliament,  as  the  town  bad  done  from 
the  firR.  The  univerfity  is  governed,  I.  By  a  chan* 
cellor,  W'htf  is  always  fome  nobleman,  and  may  be 
'changed  every  three  years,  or  Continued  longer  by  the 
tacit  confent  of  the  univerfity.  2.  By  a  high  Reward, 
chofen  by  the  fenate,  and  holding  his  place  by  patent 
from  the  univerfity*  3.  By  a  vice-chancellor,  who  is 
the  head  of  fome  college  or  hall,  and  chofcn  yearly  by 
the  body  of  the  univerfity,  the  heads  of  the  colleges 
naming  two#  4.  By  two  prodors  chofen  every  year, 
according  to  the  cycle  of  colleges  and  halls*,  as  are 
two  taxors,  who  with  the  prodors  regulate  the  weights 
and  meafures,  as  clerks  of  markets.  The  prodors 
alfo  infped  the  behaviour  of  the  fcholars,  who  muR 
not  be  out  of  their  colleges  after  nine  at  night.  Here 
are  alfo  2  moderators,  2  ferutators,  a  commiffary,  pub*, 
lie  orator,  2  librarians,  a  regiRer,  a  fehool-keeper,  3 
efquire  beadles  and  a  yeoman  beadle,  18  profeflfors,  and 
the  caput,  confiRing  of  the  vice-chancellor,  a  dodor 
of  divinity,  a  dodor  of  laws,  a  dodor  of  phyfic,  a  re* 
gfent  and  a  non-regent  maRer  of  arts.  Henry  VI. 
granted  it  the  power  to  print  all  books  of  any  kind 
tvithin  itfelf,  a  privilege  which  Oxford  had  not.  Ihe 
fenate  houfe  of  the  univerfity  is  an  elegant  building  of 
the  Corinthian  order,  ct>R  near  l6,oool.  building  ;  itt 
which  on  the  north  fide  is  a  fine  Ratue  of  George  I. 
eroded  in  1 739  at  the  ex  pence  of  the  late  Lord  Town- 
fliend  *,  oppofite  to  this  on  the  fouth  fide  is  another  of 
George  II.  ereded  in  1765  at  the'expence  of  the  late 
duke  of  NewcaRle  :  at  the  eaR  end,  cn  each  fide  of 
the  entrance,  are  two  others  \  one,  the  late  duke  of 
Somcrfet,  after  the  Vandyke  tafte ,  the  other,  an 
Italian  emblematical  figure  of  Gloria.  This  is  allowed 
to  be  the  moR  fuperb  room  in  England,  being  xoj  feet 
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|j  .Cambridge. long,  42  broad,  and  32  High;  and  it  has  a  gallery 
W~V— ^  which  can  contain  1000  perfons.  This  building  forms 
the  north  fide  of  the  quadrangle,  as  the  fchools  and  pub¬ 
lic  library  do  the  weft,  the  fchools  being  the  ground 
floor,  and  the  library  over  them  furrounding  a  fmall 
court.  North  of  the  philofophy  fchool  is  the  repofitory 
of  Dr  Woodward’s  foflils,  ores,  (hells,  Sec.  The 
doCtor,  together  with  that  collection,  and  a  part  of  his 
library,  left  a  fum  of  money  to  this  univerfity  for  erec¬ 
ting  a  profeflbrfliip  for  natural  philofophy,  with  a  pro- 
vifion  of  1 50I.  a-year  for  ever.  At  the  fouth-eaft  cor¬ 
ner  of  this  building  is  an  elegant  geometrical  (tone  ftair- 
cafe  which  leads  to  the  old  library,  and  confifts  of  18 
daffes ;  at  the  end  of  which  is  an  elegant  fquare  room, 
in  which  are  depofited  the  MS£>.  and  a  valuable  cabi¬ 
net  of  oriental  books  and  curiofities,  &c.  This  room 
opens  to  two  other  rooms,  containing  26  large  claims, 
confifting  of  30,000  volumes  prefented  to  the  univerfity 
by  George  I.  being  the  entire  collection  of  Dr  Moore, 
bilhop  of  Ely,  and  purchafed  of  the  doCtor’s  executors  by 
his  majefty  for  6000  guineas ;  before  which  his  majefty 
gave  the  univerfity  2000I.  to  defray  the  expence  of  fit¬ 
ting  up  the  apartments,  and  ereCting  dalles  for  their 
reception  ;  they  confift  of  the  firft  editions  of  the  Greek 
and  Latin  dallies  and  hiftorians,  and  the  greateft  part 
•f  the  works  of  the  firft  printers ;  large  collections  of 
prints  by  the  greateft  mailers ;  and  a  valuable  MS.  of 
the  Gofpels  and  ACts  of  the  Apoftles,  on  vellum,  in 
Greek  and  Latin  capitals,  given  to  the  univerfity  by 
Theodore  Beza,  and  fuppded  to  be  as  old  as  any  MS. 
extant.  The  other  part  of  the'  library  has  been  re¬ 
built  in  an  elegant  manner,  and  forms  the  weft  fide  of 
the  intended  quadrangle.  The  books  which  are  con¬ 
tained  in  the  laft  room  are  part  of  the  old  library, 
augmented  with  a  confiderable  number  of  the  beft 
modern  books,  feveral  of  which  are  prefents  from  foreign 
fovereigns  and  eminent  men.  The  fouth  fide  of  the 
quadrangle  is  defigned  for  a  building  to  contain  the 
printing-office,  &c.  of  the  univerfity,  for  which  pre¬ 
parations  began  lately  to  be  made  by  pulling  down  the 
old  buildings  on  the  fpot.  St  Mary’s  church  forms 
the  eaft  fide  of  this  quadrangle  :  here  the  univerfity 
have  their  public  fermons ;  and  the  pulpit,  which  (lands 
in  the  centre  of  the  church,  and  faces  the  chancel,  has 
no  foundingboard.  In  a  grand  gallery  over  part  of  the 
chancel  is  a  feat  for  the  chancellor,  vice-chancellor,  See. 
George  I.  when  he  gave  the  books,  alfo  eftabliftied  a 
profeifor  of  modern  hiftory  and  modern  languages  in 
this  univerfity,  with  a  falary  of  400I.  for  himfelf  and 
two  perfons  under  him,  qualified  to  inftruCt  in  that 
branch  20  fcholars,  to  be  nominated  by  the  king, 
each  of  whom  is  obliged  to  learn  at  lead  two  of  the 
languages.  A  fellowftiip  is  founded  at  Magdalen 
college,  appropriated  to  the  gentlemen  of  Norfolk, 
and  called  the  travelling  Norfolk  fellowjhip .  All 
the  libraries  in  Cambridge,  except  that  of  King’s 
college,  are  lending  libraries:  and  thofe  at  Oxford 
are  ftudying  libraries.  The  different  colleges  are  as 
follow  : 

I..  St  Peter’s,  the  mod  ancient,  and  the  firft  on  enter¬ 
ing  the  town  from  London,  confiding  of  two  courts,  fe- 
parated  by  a  cloifter  and  gallery.  The  largcft  is  144 
feet  long,  and  84  broad.  The  buildings  in  this  court 
have  been  lately  repaired  in  an  elegant  manner.  The 
leffer  court  is  divided  by  the  chapel,  which  is  a  fine 
Vol.  V.  Part  I. 
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.  building,  54  feet  long,  27  broad,  and  27  high.  CambrMg<% 
Phis  college  was  founded  in  1 257.  There  are  three  col-  *  "l,T 
leges  in  Oxford,  which  difpute  the  antiquity  with  this. 
Cambridge  and  Oxford  were  univerfities  long  before 
they  were  poffeffed  of  any  colleges  in  their  own  right, 
the  ftudents  then  lodging  and  boarding  with  the 
townfmen,  and  they  then  hired  hotels  for  their  ex- 
ercifes  and  deputations.  A  hotel  or  hall,  now  deno¬ 
minated  Pythagoras's  fchool,  fituated  on  the  weft  fide  of 
the  river,  is  one  of  th6  ancient  hotels  that  remain  un- 
demolilhed,  and  in  which  Erafmus  read  his  firft  Greek 
leCtures  in  England.  2.  Clare  hall,  on  the  bank  of 
the  river,  over  which  it  has  an  elegant  (tone  bridge, 
was  founded  in  1326,  confiding  of  one  grand  court,  1  jo 
feet  long,  and  ill  broad.  The  front  of  this  building 
that  faces  the  fields  has  the  appearance  of  a  palace. 

To  this  college  a  new'  chapel  has  been  added.  3.  Pem¬ 
broke  hall  is  near  St  Peter’s  college,  and  was  founded 
*n  *343  i  ^  confifts  of  two  courts.  It  has  an  elegant 
chapel,  built  by  Sir  Chrift.  Wren.  4.  Corpus  Chrifti 
or  Bennet  college,  founded  in  1350,  has  but  a  mean  ap¬ 
pearance,  but  is  poflefled  of  a  remarkably  large  col¬ 
lection  of  valuable  and  curious  ancient  manuferipts. 

5;  Trinity  hall,  on  the  north  of  Clare  hall,  near  the 
river,  was  founded  in  1351  5  it  is  a  fmall  but  remark¬ 
ably  neat  building.  6.  Gonvil  and  Caius  college  is 
near  the  middle  of  the  town,  north  of  the  fenate  houfe, 
and  has  three  courts.  It  was  founded  in  1348,  and  aug¬ 
mented  in  1557.  7.  King’sxxftlege,  the  moft  noble  foun¬ 
dation  in  Europe,  was  firft  endowed  by  Henry  VI. 

The  old  court  refembles  a  decayed  caftle,  more  than  a 
college.  The  new  building  is  very  magnificent,  near 
300  feet  long.  .  Ihe  chapel  is  one  of  the  fineft  pieces 
of  Gothic  architecture  now  remaining  in  the  world. 

It  is  304  feet  long,  73  broad  on  the  outfide,  and  40 
within,  and  91  high  ;  and  yet  not  a  (ingle  pillar  to 
fuftain  its  ponderous  roofs,  of  which  it  has  two  :  the 
firft  is  of  (tone,  moft  curiouffy  carved  5  the  other  of 
wood,  covered  with  lead,  between  which  is  a  vacancy 
of  10  feet.  There  is  fuch  a  profufion  of  carvings,  both 
within  and  without,  as  is  nowhere  to  be  equalled. 

Henry  VII.  enlarged  it  188  feet  in  length,  and  Hen¬ 
ry  VIII.  gave  the  elegant  ftalls  and  organ  gallery, 
with  its  inimitable  carvings,  where  are  the  coats  of 
arms  of  that  king  and  thofe  of  Anne  Boleyn  quarter¬ 
ed.^  He  gave  alfo  the  elegant  painted  glals  windows, 
which  are  in  fipe  prefervation,  and  W'ere  permitted  by 
Cromwell  to  be  preferved  when  almoft  every  other  in 
England  was  deftroyed,  as  he  had  a  particular  regard 
for  this  univerfity,  where  he  had  his  education,  and 
for  the  town  which  he  had  reprefented  in  parliament. 

A  new  altar  has  been  lately  erected,  which  corresponds 
with  the  architecture  of  the  building,  embelliihed  with 
an  antique  painting  of  Chrift  taking  down  from  the 
crofs,  purchafed  in  Italy,  and  prefented  to  the  college 
by  the  earl  of  Carlifie.  In  this  chapel  are  put"  up  the 
Spanilh  colours  taken  at  the  reduction  of  Manilla  by 
Colonel  Draper,  a  member  of  this  college.  This  col¬ 
lege  has  an  ancient  (tone  bridge  over  the  Cam. 

8.  Queen’s  college,  near  the  river,  fouth  of  King’s,  was 
founded  in  1448,  and  confifts  off 'two  courts, .with  a  fine 
grove,  and  gardens  on  both  Tides  of  the  river,  connected 
with  each  other  and  the  college  by  two  wooden  bridges, 
one  of  which  is  of  a  curious  ftruCture.  9.  Catharine 
hall  is  eaft  of  Queen’s,  and  its  principal  front  on  the 
M  weft, 
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Cambridge,  weft,  the  moft  extenfive  and  regular  in  the  umvcrfity. 

*- — v -  It  contains  only  one  court,  180  feet  long,  and  120  broad, 

and  was  founded  in  J475.  10.  Jefus  college  is  at  the 

caft  end  of  the  town,  furrounded  by  groves  and  gar¬ 
dens.  The  principal  front  faces  the  fouth,  1.80  feet 
long,  regularly  built  and  faihed  :  it  was  originally  a 
Benedictine  convent,  and  converted  to  the  prefent  ufe 
in  1576.  11.  Chrift’s  college  is  oppofite  to  St  Andrews 
church,  on  the  eaft  fide  of  the  town  j  and  was  founded 
by  Henry  Vllth’s  mother,  in  1505.  It  has  lately  had 
a  thorough  repair,  and  is  now  a  neat  and  beautiful 
ftrufture.  1 2.  St  John’s  college  was  founded  by  the 
fame  lady,  in  1509,  on  the  file  of  a  diffolved  priory. 

It  confifts  of  three  courts,  and  has  a  large  library  filled 
with  fcarce  and  valuable  books.  To  this  college  be¬ 
longs  a  fine  ftone  bridge  over  the  river,  which  leads  to 
their  grand  walks.  13.  Magdalen  college,  the  only 
one  that  Hands  on  the  north  fide  of  the  river,  near  the 
great  bridge,  confifts  of  two  courts,  and  was  founded 
in  1  Cio.  14.  Trinity  college  is  eaft  of  the  river  hav- 
St  John’s  college  on  the  north,  and  Cams  s  col- 
lege  and  Trinity  hall  on  the  fouth.  .  It  contains  two 
large  quadrangles,  the  firft  of  which  is  344  feet  long, 
and  280  broad.  It  has  two  noble  entrances  -,  and  on 
the  north  fide  of  it  is  the  chapel,  204  feet  long,  34 
broad,  and  44  high.  It  has  every  grand  ornament, 
and  the  much  admired  ftatue  of  Sir  Ifaac  Newton, 
who  was  a  ftudent  in  this  college.  The  hall  is  above 
IOO  feet  long,  40  broad,  and  50  high,  ihe  inner 
court  is  efteemed  the  find!  in  the  uniyerfity,  and  fur- 
paffes  any  in  Oxford.  It  is  very  fpacious,  and  has  an 
elegant  cloifter  of  ftone  pillars,  fupporting  grand  apart¬ 
ments  ;  on  the  weft  is  the  library,  the  moft  elegant 
ftrufture  of  the  kind  in  the  kingdom,  190  feet  long, 
40  broad,  and  38  high  within  Its  entrance  is  by  a 
ftaircafe,  the  fteps  black  marble,  and  the  walls  in- 
crufted  with  ancient  Roman  monuments.  Ihe  en¬ 
trance  into  the  library  is  by  folding  doors  at  the  north 
end.  Its  infide  appearance  is  inexpreff.bly  grand,  hav 
ing  at  the  fouth  end  (lately  cvefted)  a  beautiful 
painted  glafs  window  of  his  prefent  majefty  in  Ins  robes  ; 
‘and  the  clatTes  are  large,  beautiful,  and  nob  e  well 
flocked  with  books,  manufenpts,  &c.  Its  °ut“e 
every  fuitable  embellilbment,  and  was  erefted  by  Sir 
Chriftopher  Wren,  at  the  expence  .of  near  20,oool. 
Under  this  building  is  a  fpacious  piazza  of  equal  di- 
menfions  •,  out  of  which  open  three  gates  to  >  lm 
that  leads  to  the  river,  over  which  is  a  new  elegant 
cycloidal  bridge  of  three  arches  leading  to  extenfive 
walks.  In  the  middle  is  a  remarkable  villa.  Ihis  col¬ 
lege  was  founded  on  the  file  of  two  other  colleges  and 
a  hall  in  1  <46,  by  Henry  VIII.  1 J-  Ernanuel  college 
is  at  the  fouth-eaft  end  of  the  town-,  confifts  of  t« 
courts,  the  principal  of  which  is  very  neat  ,  and [w  as 
built  on  the  fitc  of  a  Dominican  convent.  It  has  been 
lately  in  great  part  rebuilt  and  elegantly  embellilbe  . 
16.  Sidney- Suffex  college  is  in  Bndge-ftreet.  Its  hall 
elegant  but  the  chapel  remarkable  only  for  ltanding 
llS’tah,  «  .  da  aad.ad  Tk« 

ber  of  inhabitants  in  the  town  of  Cambridge  in  1801, 

^CAMBRIDGESHIRE,  an  inland  county  of  Eng¬ 
land,  bounded  on  the  eaft  by  Norfolk  and  Suffolk  on 
the  fouth  by  Effex  and  Hertfordlhire,  on  the  weft  by 


Bedfordlhire  and  Huntingdonfliire,  and  on  the  north  by  Cambridge. 
Lincolnfhire.  Prior  to  the  arrival  of  the  Romans  it  Ne„  c’anv 
was  included  in  the  ancient  divilion  of  the  Iceni ;  and  bridge. 
after  their  conqueft,  in  the  third  province  of  I  lavia  1 

Ctefarienfis,  which  reached  from  the  Thames  to  the 
Humber.  During  the  Heptarchy  it  belenged  to  the 
kingdom  of  the  Eaft  Angles,  thelixtli  kingdom,  which 
began  in  575,  and  ended  in  792,  having  had  14  kings  ; 
and  it  is  now  included  in  the  Norfolk  circuit,  the  dio- 
cefe  of  Ely,  and  province  of  Canterbury,  except  .a 
fmall  part  which  is  in  the  dioccfe  of  Norwich.  It  is 
about  40  miles  in  length  from  north  to  fouth,  and  23 
in  bftadth  from  eaft  t©  weft,  and  is  1 30  miles  in  cir¬ 
cumference,  containing  near  $*]0,0C0  acres.  It.  has 
about  1 7,400  houfes,  140,000  inhabitants  :  is  divided 
into  17  hundreds,  in  which  arc  one  city,  Ely;  8  market 
towns,  viz.  Cambridge,  which  is  the  ihire  town,  and  a 
celebrated  univerlity,  Caxton,  Linton,  Merch,  New¬ 
market,  Soham,  Wi (beach,  Thorney,  and  part  of  Roy  - 
fton ;  220  villages,  64  pari  flics  :  fends  2  members  to 
parliament  (cxclufive  of  2  for  the  town,  and  2  for  the 
univerfity),  pays  one  part  of  the  land  tax,  and  pro¬ 
vides  480  men  in  the  militia.  Its  only  rivers  arc  the 
Cam,  the  Nene,  and  the  Qufe.  A  confiderablc  trait 
of  land  in  this  county  is  diflinguifhed  by  the  name  of  the 
Ifle  of  Ely.  It  confifts  of  fenny  ground,  divided  by  in¬ 
numerable  channels  and  drains  :  and  is  part  of  a  very 
fpacious  level,  containing  300,000  acres  of  land,  ex¬ 
tending  into  Norfolk,  Suffolk,  Huntingdonfliire  and 
Lincolnfhire.  The  Ifle  of  Ely  is  the  north  divifion  of 
the  county,  and  extends  fouth  alinoft  as  far  as  Cam- 
bridge.  The  whole  level  of  which  this  is  part,  is  bound, 
ed  on  one  fide  by  the  fea,  and  on  the  others  by  up¬ 
lands :  which  taken  together,  form  a  rude  kind  of  ie« 
micircle,  refembling  a  horfe  (hoe.  The  air  is  very  dif¬ 
ferent  in  different  parts  of  the  country.  In  the  fens  it 
is  rnoift  and  foggy,  and  therefore  not  fo  wholefomc  ; 
but  in  the  fouth  and  eaft  parts  it  is  very  good,  thefe 
being  much  drier  than  the  other  :  but  both,  by  late  im¬ 
provements,  have  been  rendered  very  fruitful,  the 
former  by  draining,  and  the  latter  by  cinquefoil :  fo  that 
it  produces  plenty  of  corn,  efpecially  barley,  laffron, 
and  hemp,  and  affords  the  richeft  failures.  The  rivers 
abound  with  fifh,  and  the  fens  with  wildfowl.  Ihe 
principal  manufactures  of  the  county  are  malt,  paper, 
and  bafkets.  As  the  above  traft  appears  to  have 
been  dry  land  formerly,  the  great  change.it  has  under¬ 
gone  muft  have  been  owing  cither  to  a  violent  breach 
fnd  inundation  of  the  fea,  or  to  earthquakes.  As  the 
towns  in  and  about  the  fens  were  great  fufferers  by 
the  ftagnation  of  the  waters  in  fummer,  and  want  ot 
provifions  in  winter,  many  attempts  were  made  to 
drain  them,  but  without  fuccefs,  until  the  time  of 
Charles  I.  in  which,  and  that  of  his  ion,  the  work 
was  happily  completed,  and  an  aft  of  parliament  palled, 
bv  which  a  corporation  was  eflablifhed  for  its  preferva- 
tion  and  government.  By  the  fame  aft,  83,000  acres 
were  veiled  in  the  corporation,  and  10, coo  in  the  king. 

In  thefe  fens  are  a  great  many  DECOYS,  in  which  in¬ 
credible  numbers  of  ducks,  and  other  wild  fowl,  are 
caught  during  the  feafon.  The  population  of  the 
county  of  Cambridge,  as  it  was  taken  in  1801,  amouut- 

edA>w9C3AMBPRiDGE,  a  town-of  New  England,  about 
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-three  miles  from  Bofton,  remarkable  for  an  univerfity  con- 
filling  of  three  colleges.  W.  Long.  70.  4.  N.  Lat.  42.  o. 

Cambridge  Manufcript ,  a  copy  of  the  Gofpels  and 
fA&s  of  the  Apoftles  in  Greek  and  Latin.  Beza 
found  it  in  the  monaftery  of  Iren  ecus  at  Lyons  in  the 
year  1562,  and  gave  it  to  the  univerfity  of  Cambridge 
ii\  1582.  It  is  a  quarto  fize,  and  written  on  vellum  ; 
66  leaves  of  it  are  much  torn  and  mutilated,  ten  of 
which  are  fupplied  by  a  later  tranferiber.  Beza  con- 
'eftures,  that  this  manufcript  might  have  exifted  fo 
early  as  the  time  ©f  Irenseus  :  Wetftein  apprehends 
that  it  either  returned  or  was  firlt  brought  from  Egypt 
into  France  ;  that  it  is  the  fame  copy  which  IJruth- 
mar,  an  ancient  expofitor  who  lived  about  the  year 
840,  had  feen,  and  which,  he  obferves,  was  aferibed  to 
St  Hilary  ;  and  that  R.  Stephens  had  given  a  parti¬ 
cular  account  of  it  in  his  edition  of  the  New  Tefta- 
ment  in  1550.  It  is  ufually  called  Stephens's  fecond 
Manufcript .  Mill  agrees  with  F.  Simon  in  opinion, 
that  it  was  written  in  the  weftern  part  of  the  world  by 
a  Latin  feribe,  and  that  it  is  to,  a  great  degree  inter¬ 
polated  and  corrupted  :  he  obferves  that  it  agrees  fo 
much  with  the  Latin  Vulgate,  as  to  afford  reafon  for 
concluding,  that  it  was  corrected  or  formed  upon  a 
corrupt  and  faulty  copy  of  that  tranflation.  From 
this  and  the  Clermont  copy  of  St  Paul’s  Epiftles,  Beza 
publifhed  his  larger  Annotations  in  1582. 
CAMBYSES.  See  ( Hiflory  of)  Persia. 

CAMDEN,  William,  the  great  antiquarian,  was 
born  in  London  in  the  year  1551.  His  father  was  a 
native  of  Lichfield  in  Staffordfhire,  who  fettling  in 
London,  became  a  member  of  the  company  of  paper- 
flainers,  and  lived  in  the  Old  Bailey.  His  mother  was 
of  the  ancient  family  of  Curwen,  of  Workington,  in 
Cumberland.  He  was  educated  firft  at  Chrift’s  hofpi- 
tal,  and  afterwards  at  St  Paul’s  fchool  :  from  thence 
he  was  fent,  in  1566,  to  Oxford,  and  entered  fervitor 
of  Magdalen  college ;  but  being  difappointed  of  a  de¬ 
my’s  place,  he  removed  to  Broadgate  hall,  and  fome- 
what  more  than  two  years  after  to  Chr ill -church, 
where  he  was  fupported  by  his  kind  friend  and  patron 
Dr  Thornton.  About  this  time  he  was  a  candidate  for 
a  fellowfhip  of  All-fouls  college,  but  loft  it  by  the  in¬ 
trigues  of  the  Popifh  party.  In  1570,  he  fupplicated 
the  regents  of  the  univerfity  to  be  admitted  bachelor  of 
arts  ;  but  in  this  alfo  he  mifearried.  The  following 
year  Mr  Camden  came  to  London,  where  he  profecu- 
ted  his  favourite  ftudy  of  antiquity,  under  the  patro¬ 
nage  of  Dr  Goodman,  dean  of  Weftminfter,  by  whofe 
inter  eft  he  was  made  fecond  mafter  of  Weftminfter 
fchool  in  1575*  From  the  time  of  his  leaving  the  uni- 
verfity  to  this  period,  he  took  feveral  journeys  to  dif¬ 
ferent  parts  of  England,  with  a  view  to  make  obferva- 
tions  and  colle&  materials  for  his  Britannia ,  in  which 
he  was  now  deeply  engaged.  In  1581  he  became  in¬ 
timately  acquainted  With  the  learned  Prefident  Brilfon, 
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who  was  then  in  England  ;  and  in  1586  he  publiihed  Camdsn. 
the  firft  edition  of  his  Britannia  ;  a  wrork  which,  though 
much  enlarged  and  improved  in  future  editions,  was 
even  then,  efteemed  an  honour  to  its  author,  and  the 
glory  of  its  country.  In  1593  he  fuccecded  to  the 
head  mafterfhip  of  Weftminfter  fchool  on  the  refigna- 
tion  of  Dr  Grant.  Ill  this  office  he  continued  till 
1597,  when  he  was  promoted  to  be  Clarcncieux  king 
at  arms.  In  the  year  1 600  Mr  Camden  made  a  tour 
to  the  north,  as  far  as  Carlifle,  accompanied  by  his 
friend  Mr  (afterwards  Sir  Robert)  Cotton.  In  1606 
he  began  his  correfpondence  with  the  celebrated  Pre¬ 
fident  de  Thou,  which  continued  to  the  death  of  that 
faithful  hiftorian.  In  the  following  year  he  publifh- 
ed  his  laft  edition  of  the  Britannia,  which  is  that 
from  which  the  feveral  Englifh  tranflations  have  been 
made  ;  and  in  1608,  he  began  to  digeft  his  materials 
for  a  hiftory  of  the  reign  of  Queen  Elizabeth.  In 
1609,  after  recovering  from  a  dangerous  illnefs,  he 
retired  to  Chiflehurft  in  Kent,  where  he  continued  to 
fpend  the  fummer  months  during  the  remainder  of  his 
life.  The  firft  part  of  his  Annals  of  the  qileen  did  not 
appear  till  the  year  1615,  and  he  determined  that  the 
fecond  volume  fhould  not  appear  till  after  his  death  (a). 

The  work  was  entirely  finifhed  in  1617  ;  and  from 
that  time  he  was  principally  employed  in  colle6ling 
more  materials  for  the  further  improvement  of  his 
Britannia.  In  1622,  being  now  upwards  of  70,  and 
finding  his  health  decline  apace,  he  determined  to  lofe 
no  time  in  executing  his  defign  of  founding  a  hiftory 
lecture  in  the  univerfity  of  Oxford.  His  deed  of  gift 
was  accordingly  tranfmitted  by  his  friend  Mr  Heather 
to  Mr  Gregory  Wheare,  who  was,  by  himfelf,  ap¬ 
pointed  his  firft  profefior.  He  died  at  Chiflehurft  in 
1623,  in  the  73d  year  of  his  age;  and  W'as  buried 
with  great  folemnity  in  Weftminfter  abbey,  in  the  fouth 
aifle,  where  a  monument  of  white  marble  was  erecled 
to  his  memory.  Camden  was  a  man  of  fingular  mo- 
deft  y  and  integrity  ;  profoundly  learned  in  the  hiftory 
and  antiquities  of  this  kingdom,  and  a  judicious  and 
confcientious  hiftorian.  He  was  reverenced  and  efteem¬ 
ed  by  the  literati  of  all  nations,  and  will  be  ever  re¬ 
membered  as  an  honour  to  the  age  and  country  where¬ 
in  he  lived.  Befides  the  works  already  mentioned,  he 
was  author  of  an  excellent  Greek  grammar,  and  of  fe- 
veral  tra&s  in  Hearne’s  colle&ion.  But  his  great  and 
moft  ufeful  work,  the  Britannia ,  is  that  upon  which 
his  fame  is  chiefly  built.  The  edition  above  mention¬ 
ed,  to  which  he  put  his  laft  hand,  was  corre&ly  print¬ 
ed  in  folio,  much  augmented,  amended  where  it  was 
neceffary,  and  adorned  with  maps.  It  was  firft  tranf- 
lated  into  Englifh,  and  publifhed  in  folio  at  London, 
in  1 61 1,  by  the  laborious  Dr  Philemon  Holland,  a 
phyfician  of  Coventry,  who  is  thought  to  have  con- 
fulted  our  author  himfelf ;  and  therefore  great  refpedt 
has  been  paid  to  the  additions  and  explanations  that 
M  2 


occur 


(a)  The  reign  of  Queen  Elizabeth  was  fo  recent  wfften  the  firft  volume  of  the  Annals  was  publifhed,  that 
many  of  the  perfons  concerned,  or  their  dependents,  were  ftill  living.  It  is  no  Wonder,  therefore,  that  the  ho- 
neft  hiftorian  {hould  offend  thofe  whofe  actions  would  not  bear  inquiry.  Some  of  his  enemies  were  clamorous 
and  troublefome  ;  which  determined  him  not  to  publifh  the 'fecond  volume  during  his  life  ;  but  that  pofterity 
might  be  in  no  danger  of  difappointment,  he  depofited  one  copy  in  the  Cotton  library,  and  tranfmitted  another 
to  his  friend  Dupuy  at  Paris.  It  was  firft  printed  at  Leyden  in  1625. 
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occur  therein,  on  a  fuppofition  that  they  may  belong 
to  Camden.  But  in  a  later  edition  of  the  fame  tranila- 
,tion,  publiftied  in  1636,  the  Doftor  has  taken  liberties 
which  cannot  cither  be  defended  or  excufed.  A  new 
tranflation,  made  with  the  utmoft  fidelity  from  the  1  aft 
edition  of  our  author’s  work,  was  publiftied.  in  1695, 
by  Edmund  Gibfon  of  Queen’s  college  in  Oxford,  af¬ 
terwards  bifhop  of  London  j  in  which,  befides  the  ad¬ 
dition  of  notes,  and  of  all  that  deferved  to  be  taken 
notice  of  in  Dr  Holland’s  firft  edition,  which,  though 
thrown  out  of  the  text,  is  preferved  at  the  bottom  of 
the  page,  there  are  many  other  augmentations  and  im¬ 
provements,  all  properly  diftinguilhed  from  the  genuine 
work  of  the  author,  as  they  ought  to  be  :  and  the 
fame  judicious  method  obtained  in.the  next  edition  of 
the  fame  performance,  which  'vas  juftly  confidered  as 
tire  very  beft  book  of  its  kind  that  had  been  hitherto 
publiftied.  But  the  public  has  been  recently  put  in 
poffeffion  of  a  new  tranflation,  and  ftill  more  improved 
edition,  by  that  learned  and  induftnous  topographer 
Mr  Gough,  under  whofe  hands  it  has  been  enlarged 
to  near  double  the  fize  of  the  laft  of  the  preceding  edi¬ 
tions. 

CAMEL,  in  Zoology.  See  Camelus.  _ 

Camei.,  in  Mechanics,  a  kind  of  machine  uied.  m 
Holland  for  railing  or  lifting  Ihips,  in  order  to  bring 
them  over  the  Pampus,  which  is  at  the  mouth  of  the 
river  Y  where  the  lhallownefs  of  the  water  hinders  large 
ftiips  from  paffing.  It  is  alfo  ufed  in  other  places  par¬ 
ticularly  at  the-  dock  of  Peterlhurgh,  the  vcffels  built 
here  being  in  their  paffage  to  Cronftadt  lifted  over  the 
bar  by  means  of  camels.  Thefe  machines  were  origi¬ 
nally  invented  by  the  celebrated  De  Wit,  for  the  pur- 
pofc  above  mentioned  ;  and  were  introduced  into  lxui- 
lia  by  Peter  the  Great,  who  obtained  the  model  ot 
them  when  he  worked  in  Holland  as  a  common  (hip- 
wright.  A  camel  is  compofed  of  two  feparate  parts, 
whofe  outlides  are  perpendicular,  and  whofe  infides  are 
concave,  (haped  fo  as  to  embrace  the  hull  of  a  Ihip  on 
both  fides.  Each  part  has  a  fmall  cabin  with  fixtecn 
pumps  and  ten  plugs,  and  contains  20  men.  They  are 
braced  to  a  Ihip  underneath  by  means  of  cables,  and 
entirely  cnclofe  its  fides  and  bottom  ;  being  then  tow¬ 
ed  to  the  bar,  the  plugs  are  opened,  and  the  water  ad- 
-initted  until  the  camel  finks  with  the  Ihip  and  runs 
aground.  Then,  the  water  being  pumped  out,  the 
camel  rifes,  lifts  up  the  ve|Tcl,  and  the  whole  is  towed 
over  the  bar.  This  machine  can  raife  the  flup  eleven 
feet,  or,  in  other  words,  make  it  draw  eleven  feet  lets 

"“CAMELFOHD,  a  borough  town  of  Cornwall  in 
England,  confiding  of  about  100  houfes,  badly  built; 
but  the  ftrects  are  broad  and  well  paved.  VV  .  Long. 
,  ,  X.  Lat.  50.  40.  It  fends  two  members  to  par¬ 
liament  ;  and  gives  title  of  baron  to  Thomas  Pitt,  el¬ 
der  brother  of  the  great  carl  of  Chatham. 

C AMELIA.  See  Botany  Index. 

CAMELODUNUM.  See  Camaloduxum. 

CAMELOPARDALIS,  in  Zoology,  the  trivial 
same  of  a  fpecies  of  Cervus.  See  Mammalia  /«- 

^'^CAMELUS,  or  Camel,  in  Zoology ,  a  genus  of 
quadrupeds  belonging  to  the  order  of  pecora.  See 
Mammalia  Index. 

CAMEO.  See  Camaiell 
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CAMERA  jeolia,  a  contrivance  for  blowing  the 
fire  for  the  fufion  of  ores,  without  bellows  ;  by  means 
of  water  falling  through  a  funnel  into  a  clofe  vefftl, 
which  fends  from  it  fo  much  air  or  vapour  as  conti¬ 
nually  blows  the  fire  :  if  there  be  the  fpace  of  another 
velfel  for  it  to  expatiate  in  by  the  way,  it  there  lets 
fall  its  humidity,  which  otherwife  might  hinder  the 
work.  This  contrivance  was  named  camera  eeolia  by 

^CAMERA  Lucida ,-a  contrivance  of  Dr  Hook  for  ma¬ 
king  the  image  of  any  thing  appear  on  a  wall  in  a 
light  room,  either  by  day  or  night.  _  Oppofite  to  the 
place  or  wall  where  the  appearance  is  to  be,  make  a 
hole  of  at  leait  a  foot  in  diameter,  or  if  there  be  a 
high  window  with  a  cafement  of  this  dimenfion  in  it, 
this  will  do  much  better  without  fuch  hole  or  cafement 

opened.  .  .  . 

At  a  convenient  diftance,  to  prevent  its  being  per¬ 
ceived  by  the  company  in  the  room,  place  the  objett 
or  pifture  intended  to  be  reprefented,  but  m  an  in¬ 
verted  fituation.  If  the  pidure  be  transparent,  refleft 
the  fun’s  rays  by  means  of  a  looking  -glafs,  fo  as  that 
they  may  pafs  through  it  towards  the  place  of  repre- 
fentation;  and,  to  prevent  any  rays  from  palling  afide 
it  let  the  pifture  be  encompafled  with  fome  board  or 
cloth.  If  the  objeft  be  a  ftatue,  or  a  living  creature, 
it  mull  be  much  enlightened  by  calling  the  fun  s  rays 
on  it,  either  by  refleftion,  region,  or  both-  Be¬ 
tween  this  objeT  and  the  place  of  reprefentation  put 
a  broad  convex  glafs,  ground  to  fuch  a  convexity  as 
that  it  may  reprefent  the  object  dilbncUy  m  fuch 
place.  The  nearer  this  is  fituated  to  the  objea,  the 
more  will  .the  image  be  magnified  on  the  wall,  and  the 

further  the  lefs:  fuch  diverfity  depending  on  the  dif¬ 
ference  of  the  fphercs  of  the  glaffes.  If  the  °bje<ft 
cannot  be  conveniently  inverted,  there  mull  be  two 
large  glaffes  of  proper  fpheres,  fituated  at  fuitable  di- 
ftances,  eafily  found  by  trial,  to  make  the  representa¬ 
tions  erea.  This  whole  apparatus  of  objea,  glaffes^ 
&c.  with  the  perfons  employed  in  the  management  oi 
them,  are  to  be  placed  without  the  window  or  hole 
fo  that  they  may  not  be  perceived  by  the  Ipea-ators  m 
the  room,  and  the  operation  ltfclf  Mill  be  eafily  per¬ 
formed.  Phil.  Tranf.  N°  38.  p.  741-  . 

Camera  Ohfcura,  or  Dark  Chamber,  in  Optics ,  a  ma¬ 
chine,  or  apparatus,  reprefenting  an  artificial  eye  ; 
whereon  the  images  of  external  otoefh 
through  a  double  convex  glafs,  arc  exhibited  diftmaiy, 
and  in  their  native  colours,  on  a  white  matter  placed 
within  the  machine,  in  the  focus  of  the  g  a  s. 

The  firft  invention  of  this  instrument  is  afenbed  to 
Baptifta  Porta.  See  his  Magia  A aturahs,  lib.  xvn. 
cap1  6.  firft  publiflied  at  Frankfort  about  the  year 
1589  or  1591;  the  firft  four  books  of  this  work  were 

affords  very  diverting  fpcftacles; 
both  by  exhibiting  images  perfectly  like  thclr 
and  each  clothed  in  their  native  colours and  by  ex¬ 
prefling,  at  the  fame  time,  all  their  motions ;  which 
latter  no  other  art  can  imitate.  By  means  of  this  m- 
ftrument,  a  perfon  unacquainted  with  defigmng 

(  "2  „  delineate  nbjeela  »ith  the  gre.L.lt  accnraey 

»d  jutlnefs,  »d  another  nell  ve*d  ■»  pamtmg  «11 
find  many  things  herein  to  perfecT  his  art.  Sec  th~ 
conftruaion  under  Dioi-TRics.  CAMERARIA. 


Camera 

iEolia 

11 

Cain  era 
Obfcura. 


CAM  [  93  J  CAM 


Catwmria  CAMEHARIA.  See  Botany  Index. 

H  .  CAMERARIUS,  Joachim,  one  of  the  mod  learn- 
Caians°1U'  ec*  liters  of  his  time,  was  born  in  1500,  at  Bamberg, 
t — ly-l-  -  a  eity  of  Franconia  ;  and  obtained  great  reputation  by 
his  writings.  He  tranflated  into  Latin  Herodotus, 
Demofthenes,  Xenophon,  Euelid,  Homer,  Theoeritus, 
Sophocles,  Lucian,  Theodoret,  Nicephorus,  &c.  He 
publifhed  a  catalogue  of  the  biflaops  of  the  principal 
fees  ;  Greek  epiftles  j  Aeeounts  of  his  journeys,  in 
Latin  verle  ;  a  Commentary  on  Plautus  j  the  Lives  of 
Helius  Eobanus  Heffus,  and  Philip  Melan£lhon,  &c. 
He  died  in  1574. 

Camerarius,  Joachim ,  fon  of  the  former,  and  a 
learned  phyfieian,  was  born  at  Nuremberg  in  1534. 
After  having  finiffied  his  ftudies  in  Germany,  he  went 
into  Italy,  where  he  obtained  the  edeem  of  the  learn¬ 
ed.  At  his  return  he  was  courted  by  feveral  princes 
to  live  with  them ;  but  he  was  too  much  devoted  to 
books,  and  the  ftudy  of  chemiftry  and  botany,  to  com¬ 
ply.  He  wrote  a  Iiortus  Medicus,  and  feveral  other 
works.  He  died  in  1598. 

CAMERATED,  among  builders,  the  fame  with 
vaulted  or  arehed. 

CAMERET  BAY,  in  the  province  of  Brittany  in 
France,  forms  the  harbour  of  Bred.  See  Brest. 

CAMERINO,  a  town  of  the  Eceleiiaftical  State  in 
Italy,  fituated  in  E.  Long.  T3.  7.  N.  Lat.  45.  5. 

CAMERLINGO,  according  to  Du  Cange,  figni- 
fied  formerly  the  pope’s  or  emperor’s  treafurer  :  at  pre- 
fent,  eamerlingo  is  nowhere  ufed  but  at  Rome,  where 
it  denotes  the  cardinal  who  governs  the  Eeelefiadieal 
State,  and  adminiders  judiee.  It  is  the  mod  eminent 
office  at  the  court  of  Rome,  becaufe  he  is  at  the  head 
of  the  treaiury.  During  a  vacation  of  the  papal  chair, 
the  cardinal  eamerlingo  publiffies  edi£ls,  coins  money, 
and  exerts  every  other  prerogative  of  a  fovereign 
prinee  ;  he  has  under  him  a  treafurer-general,  auditor- 
general,  and  1 2  prelates  called  clerks  of  the  chamber . 

CAMERON,  John,  one  of  the  mod  famous  di¬ 
vines  among  the  Protedants  of  Franee  in  the  17th  een- 
tury,  was  born  at  Glafgow  in  Scotland,  where  he  taught 
the  Greek  tongue  ;  and  having  read  le&ures  upon  that 
language  for  about  a  year,  travelled,  and  beeame  pro- 
fedor  at  feveral  univerfities,  and  miniderat  Bourdeaux. 
He  pubiilhed,  1.  Theologieal  le&ures  ;  2.  Icon  Joha?i- 
nis  Cameronis ;  and  fome  mifcellaneous  pieces.  He 
died  in  1625,  aged  60. 

CAME  RON  IANS,  a  fe£t  or  party  in  Scotland, 
who  feparated  from  the  Prefbyterians  in  1666,  and 
continued  to  hold  their  religious  alTemblies  in  the 
fields. 

The  Cameronians  took  their  denomination  from 
Richard  Cameron,  a  famous  held  preaeher,  who  refu- 
flng  to  aecept  the  indulgences  to  tender  confeiences, 
granted  by  King  Charles  II.  as  fucli  an  aeecptance 
leemed  an  acknowledgment  of  the  king’s  fupremaey, 
and  that  he  had  before  a  right  to  filenee  them,  made 
a  defe&ion  from  his  brethren,  and  even  headed  a  re¬ 
bellion,  in  which  he  was  killed.  His  followers  were 
never  entirely  redueed  till  the  Revolution,  when  they 
voluntarily  fubmitted  to  King  William. 

The  Cameronians  adhered  rigidly  to  the  form  of  go¬ 
vernment  eftabliffied  in  1648. 

Cameronians,  or  Cameronites ,  is  alfo  the  denomi¬ 
nation  of.  a  party  of  Qalvinifts  in  France,  who  afferted 


that  the  will  of  a  man  is  only  determined  by  the  prao-  Cameron^ 
tieal  judgment  of  the  mind  ;  that  the  caufe  of  men’s  aJJs 
doing  good  or  evil  proceeds  from  the  knowledge  whieh  camilli 
God  infufos  into  them  ;  and  that  God  does  not  move  _ 

the  will  phyfieally,  but  only  morally,  in  virtue  of  its 
dependence  on  the  judgment  of  the  mind.  They  had 
this  name  from  John  Cameron,  a  famous  profefior,  fird 
at  Glafgovr,  where  he  was  born,  in  1580,  and  after¬ 
wards  at  Bourdeaux,  Sedan,  and  Saumur  5  at  which 
lad  place  he  broached  his  new  doctrine  of  graee  and 
free  will,  whieh  was  formed  by  Amyraut,  Cappel,  Bo- 
ehart,  Daille,  and  others  of  the  more  learned  among 
the  reformed  minifters,  who  judged  Calvin’s  doctrines 
on  thefe  points  too  harfh.  The  Cameronians  are  a 
fort  of  mitigated  Calvinifls,  and  approach  to  the  opi¬ 
nion  of  the  Arminians.  They  are  alfo  ealled  Univer- 
fa/ifis,  as  holding  the  univerfality  of  Chrid’s  death  y 
and  fometimes  Amyraldifls .  The  rigid  adherents  to 
the  fynod  of  Dort  aeeufed  them  of  Pelagianifm,  and 
even  of  Manicheifm.  The  eontroverfy  between  the 
parties  was  carried  on  with  a  zeal  and  fubtilty  fcarce 
conceivable  *,  yet  all  the  quedion  between  them  was 
only,  Whether  the  will  of  man  is  determined  by  the 
immediate  a&ion  of  God  upon  it,  or  by  the  interven¬ 
tion  of  a  knowledge  which  God  impreffes  into  the 
mind  ?  The  fynod  of  Dort  had  defined  that  God  not 
only  illuminates  the  underdanding,  but  gives  motion 
to  the  will  by  making  an  internal  ehange  therein, 

Cameron  only  admitted  the  illumination,  whereby  the 
mind  is  morally  moved;  and  explained  the  fentiment 
of  the  fynod  of  Dort  fo  as  to  make  the  two  opinions 
confident. 

CAMES,  a  name  given  to  the  fmall  (lender  rods 
of  cad  lead  of  which  the  glaziers  make  their  turned* 
lead. 

Their  lead  being  ead  into  (lender  rods  of  twelve  or 
fourteen  inches  long  each,  is  ealled  the  came ;  fome¬ 
times  alfo  they  call  each  of  thefe  rods  a  came ,  which 
being  afterwards  drawn  through  their  vice,  makes  their 
turned  lead. 

CAMILLUS,  Marcus  Furius,  was  the  firft  who 
rendered  the  family  of  Furius  illuftrious.  He  triumph¬ 
ed  four  times,  was  five  times  di&ator,  and  was  honour¬ 
ed  with  the  title  of  the  fecond  founder  of  Rome .  In  a 
word,  he  acquired  all  the  glory  a  man  ean  gain  in  his 
own  eountry.  Lucius  Apuleius,  one  of  the  tribunes, 
profeeuted  him  to  make  him  give  an  aeeount  of  the 
fpoils  taken  at  Veii.  Camillus  anticipated  judgment, 
and  baniffied  himfelf  voluntarily.  During  his  baniffi- 
ment,  initead  of  rejoicing  at  the  devadation  of  Rome 
by  the  Gauls,  he  exerted  all  his  wifdom  and  bravery^ 
to  drive  away  the  enemy ;  and  yet  kept  with  the  ut- 
mo(l  ftri&nefs  the  faered  law  of  Rome,  in  refufing  to 
aceept  the  command,  which  feveral  private  perfens  of¬ 
fered  him.  The  Romans  who  wrere  befieged  in  the 
eapitol,  ereated  him  dictator  in  the  year  363  ;  in 
whieh  offiee  he  a61ed  with  fo  mueh  bravery  and  con- 
du61,  that  he  entirely  drove  the  army  of  the  Gauls  out 
of  the  territories  of  the  commonwealth..  He  died  in* 
the  8 1  ft  year  of  his  age,  365  years  before  the  Chriftian 
era. 

CAMILLI  and  Camilla,  in  antiquity,  boys  and 
girls  of  ingenuous  birth,  who  miniilcred  in  the  facri- 
fices  of  the  gods  ;  and  efpecially  thofe  who  attended 
the  famcn  dialis ,  or  pried  of  Jupiter.  The  word  feeing 

borrowed- 
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Cam! Hi  borrowed  from  the  language  of  the  ancient  Hctrurians, 

H  where  it  fignified  minifter,  and  was  changed  from  caf- 
•Camoens.  .  q^hc  Xufeans  alfo  gave  the  appellation  CamiU 

lus  to  Mercury,  in  quality  of  minifter  of  the  gods. 

CAMINHA,  a  maritime  town  of  Portugal,  in  the 
province  of  Entre-Duero-e-Minho,  with  the  title  of  a 
duchy.  It  is  fituated  at  the  mouth  of  the  river  Min- 
ho,  vi  W.  Long.  9.  15.  N.  Lat.  41.  44. 

CAMIS,  or  Kamis,  in  the  Japanefe  theology,  de¬ 
note  deified  fouls  of  ancient  heroes,  who  are  fuppofed 
Hill  to  intcreft  themfelves  in  the  welfare  of  the  people 
whom  they  anciently  commanded.. 

The  camis  anfwer  to  the  heroes  in  the  ancient  Greek 
and  Roman  theology,  and  are  venerated  like  the  faints 
in  the  modem  Roman  church. 

Befides  the  heroes  or  camis  beatified  by  the  confent 
of  antiquity,  the  mihaddos,  or  pontiffs,  have  deified 
many  others,  and  continue  ftill  to  grant  the  apotheofis 
to  new  worthies;  fo  that  they  fwarm  with  cami r :  the 
principal  one  is  Tenjio  Dai  Sin ,  the  common  father  of 
Japan,  to  whom  are  paid  devotions  and  pilgrimages  ex¬ 
traordinary.  r 

CAMISADE,  in  the  art  of  war,  an  attack  by  lur- 
prife  in  the  night,  or  at  the  break  of  day,  when  the 
enemy  is  fuppofed  to  be  a -bed.  The  .  word  is  faid  to 
have  taken  its  rife  from  an  attack  of  this  kind  ;  where¬ 
in,  as  a  badge  or  fignal  to  know  one  another  by,  they 
bore  a  fhift,  in  French  called  chemife ,  or  chamife ,  oyer 
their  arms. 

C AMISARDS,  a  name  given  by  the  French  to  the 
Calvinifts  of  the  Cevennes,  who  formed  a  league,  and 
took  up  arms  in  their  own  defence,  in  16S8. 

CAMLETINE,  a  (light  ftuff,  made  of  hair  and 
coarfe  filk,  in  the  manner  of  oamblet.  It  is  now  out 

of  faftiion.  .  .  .  .  . 

CAMMA,  and  Gobbi,  two  provinces  ot  the  king¬ 
dom  of  Loango  in  Africa.  The  inhabitants  are  con¬ 
tinually  at  war  with  each  other.  I  he  weapons  they 
formerly  ufed  in  their  wars  were  the  ftiort  pike,  bows 
and  arrows,  fword  and  dagger ;  but  fince  the  Euro¬ 
peans  have  become  acquainted  with  that  coaft,  they 
have  fupplied  them  with  fire-arms.  The  chief  town 
of  Gobbi  lies  about  a  day’s  journey  from  the  fea.— 
Their  rivers  abound  with  a  variety  of  fifh  ;  but  are  m- 
fefted  with  fea-horfes,  which  do  great  mifehief  both  by 
land  and  water.  The  principal  commerce  with  the 
natives  is  in  logwood,  elephants  teeth  and  tails,  the 
hair  of  which  is  highly  Valued,  and  ufed  for  feveral 

curious  purpofes.  . 

CAMMIN,  a  maritime  town  of  Germany,  m  Bran¬ 
denburg  Pomerania,  fituated  in  E.  Long.  1 5  ,  N.  Lat. 

CAMOENS,  Louis  de,  a  famous  Portuguefe  poet, 
the  honour  of  whofe  birth  is  claimed  by  different  cities. 
But  according  to  N.  Antonio,  and  Manuel  Correa,  his 
intimate  friend,  this  event  happened  at  Lifbon  in  1517. 
His  family  was  of  confiderable  note,  and  originally 
Bpanifh.  In  1370,  Vafco  Perez  de  Caamans,  difguft- 
cd  at  the  court  of  Caftile,  fled  to  that  of  Lifbon,  where 
King  Ferdinand  immediately  admitted  him  into  his 
council,  and  gave  him  the  lordfhips  of  Sardoal,  Pun- 
nete,  Marano,  Amendo,  and  other  confiderable  lands.; 
a  certain  proof  of  the  eminence  of  his  rank  and  abili¬ 
ties.  In  the  war  for  the  fucceflion,  which  broke  out 
mjhe  death  *>f  Ferdinand,  Camoens  Tided  with  the 
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king  of  Caftile,  and  wras  killed  in  the  battle  of  Alja-  Campers. 
barota.  But  though  John  I.  the  vi£tor,  feized  a  great 
part  of  his  eftate,  his  widow',  the  daughter  of  Gonfalo 
Tereyro,  grand  mafter  of  the  order  of  Chrift,  and  ge- 
neral  of  the  Portuguefe  army,  w  as  not  reduced  beneath 
her  rank.  She  had  three  Tons  who  took  the  name  of 
Camoens .  The  family  of  the  eldeft  intermarried  with 
the  firft  nobility  of  Portugal ;  and  even,  according  to 
Caftera,  with  the  blood  royal.  But  the  family  of  the 
fecond  brother,  W'hofe  fortune  was  ilender,  had  the  fu- 
perior  honour  to  produce  the  author  of  the  Lufiad. 

Early  in  his  life  the  misfortunes  of  the  poet  began. 

In  his  infancy,  Simon  Vaz  de  Camoens,  his  father, 
commander  of  a  veffel,  was  ftiipwrecked  at  Goa,  where, 
with  his  life,  the  greateft  part  of  his  fortune  was  loft. 

His  mother,  however,  Anne  de  Macedo  of  Santarene, 
provided  for  the  education  of  her  fon  Louis  at  the  uni- 
verfity  of  Coimbra.  What  he  acquired  there,  his 
works  difeover  ;  an  intimacy  with  the  claflics,  equal  to 
that  of  a  Scaliger,  but  directed  by  the  tafte  of  a  Mil- 
ton  or  a  Pope. 

When  he  left  the  univerfity,  he  appeared  at  court. 

He  was  handfome ;  had  fpeaking  eyes,  it  is  faid  ;  and 
the  fineft  complexion.  Certain  it  is,  however,  he  was 
a  polifhed  fcholar,  which,  added  to  the  natural  ardour 
and  gay  vivacity  of  his  difpofition,  rendered  him  an 
accompliftied  gentleman.  Courts  are  the  fccnes  of  in¬ 
trigue  ;  and  intrigue  was  faftiionable  at  Lifbon.  But 
the  particulars  of  the  amours  of  Camoens  reft  un¬ 
known.  This  only  appears  :  he  had  afpired  above  his 
rank,  for  he  was  banifhed  from  the  court ;  and  in  fe¬ 
veral  of  his  fonnets  he  aferibes  this  misfortune  to 
love. 

He  now  retired  to  his  mother’s  friends  at  Santarene. 

Here  he  renewed  his  Rudies,  and  began  his  poem  on 
the  difeovery  of  India.  John  III.  at  this  time  prepa¬ 
red  an  armament  againft  Africa.  Camoens,  tired  of 
his  ina&ive  obfeure  life,  went  to  Ceuta  in  this  expedi¬ 
tion,  and  greatly  diftinguifhed  his  valour  in  feveral 
1-encounters.  In  a  naval  engagement  with  the  Moors 
in  the  (traits  of  Gibraltar,  in  the  confli&.of  boarding, 
he  was  among  the  foremoft,  and  loft  his  right  eye. 

Yet  neither  hurry  of  actual  fervice  nor  the  diflipation 
of  the  camp  could  ftifle  his  genius.  He  continued  hia 
Lufiadas ,  and  feveral  of  his  raoft  beautiful  fonnets  were 
written  in  Africa,  while,  as  he  expreffed  it,  ' 

One  hand  the  pen,  and  one  the  fword,  employ’d. 

The  fame  of  his  valour  had  now  reached  the  court, 
and  he  obtained  permiflion  to  return  to  Lifbon.  But, 
while  he  folicited  an  eftablifhment  which  he  had  merit¬ 
ed  in  the  ranks  of  battle.,  the  malignity  of  evil  tongues, 
as  he  calls  it  in  one  of  his  letters,  was  injur iou  fly  pour¬ 
ed  upon  him.  Though  the  bloom  of  his  early  youth 
was  effaced  bv  feveral  years  refidence  under  the  fcorch- 
ing  heavens  of  Africa,  and  though  altered  by  the  lofs 
of  an  eye,  his  prefence  gave  an  uneafinefs  to  the  gentle¬ 
men  of  fome  families  of  the  firft  rank  where  he  had 
formerly  vifited.  Jealoufy  is  the  chara&eriftic  of  the 
Spaniards  and  Portuguefe  ;  its  refentment  knows  no 
bounds,  and  Camoens  now  found  it  prudent  to  banifti 
himfelf  from  his  native  country.  Accordingly,  in 
*553>  he  failed  f°r  India,  with  a  resolution  never  to 
return.  As  the  (hip  left  the  Tagus,  he  exclaimed,  in 
the  w'ords  of  the  fepulchral  monument  of  Scipio  A  fri- 
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Camcen?,  eanus,  Ingrata  patria ,  non  pojfidebis  qffa  tnea !  u  Un- 
grateful  country,  thou  (halt  not  poffefs  my  bones  !” 
But  he  knew  not  what  evils  in  the  eaft  would  awake 
the  remembrance  of  his  native  fields. 

When  Camoens  arrived  in  India,  an  expedition 
was  ready  to  fail  to  revenge  the  king  of  Cochin  on 
the  king  of  Pimenta.  Without  any  refl  on  (hore  after 
his  long  voyage,  he  joined  this  armament,  and  in  the 
conqueft  of  the  Alagada  iflands  difplayed  his  ufual 
bravery. 

In  the  year  following,  he  attended  Manuel  de  Vaf- 
concello  in  an  expedition  to  the  Red  fea.  Here,  fays 
Faria,  as  Camoens  had  no  ufe  for  his  fword,  he  em¬ 
ployed  his  pen.  Nor  was  his  a&ivity  confined  to  the 
fleet  or  camp.  He  vifited  Mount  Felix  and  the  adja¬ 
cent  inhofpitable  regions  of  Africa,  which  he  fo  ftrong- 
ly  pictures  in  the  Luilad,  and  in  one  of  his  little  pieces 
where  he  laments  the  ab fence  of  his  mill  refs. 

When  he  returned  to  Goa,  he  enjoyed  a  tranquillity 
which  enabled  him  to  beftow  his  attention  on  his  epic 
poem.  But  this  ferenity  was  interrupted,  perhaps  by 
his  own  imprudence.  He  wrote  fome  fatires  which  gave 
offence  :  and  by  order  of  the  viceroy  Francifco  Barre¬ 
to,  he  was  baniihed  to  China. 

The  accomplifhments  and  manners  of  Camoens  foon 
found  him  friends,  though  under  the  difgracc  of  ba- 
nifhment.  He  was  appointed  commiffary  of  the  de¬ 
funct  in  the  iiland  of  Macao,  a  Portuguefe  fettlement 
in  the  bay  of  Canton.  Here  he  continued  his  Lufiad  j 
and  here  alfo,  after  five  years  refidence,  he  acquired  a 
fortune,  though  fmall,  yet  equal  to  his  wifhes.  Don 
Conftantine  de  Braganza  was  now  viceroy  of  India  \ 
and  Camoens,  defirous  to  return  to  Goa,  refigned  his 
charge.  In  a  (hip,  freighted  by  himfelf,  he  fet  fail  \ 
but  was  fhipwrecked  in  the  gulf  near  the  mouth  of  the 
river  Mehon,  on  the  coaft  of  China.  All  he  had  ac¬ 
quired  was  loft  in  the  weaves  ;  his  poems,  which  he 
held  in  one  hand,  while  he  fwimmed  with  the  other, 
were  all  he  found  himfelf  poffefied  of  wrhen  he  flood 
friendlefs  on  the  unknown  fhore.  But  the  natives  gave 
him  a  mofl  humane  reception :  this  he  has  immorta¬ 
lized  in  the  prophetic  fong  in  the  tenth  Lufiad  \  and 
in  the  feventh,  he  tells  us,  that  here  he  loft  the  wealth 
which  fatisfied  his  wifhes. 

jigora  da  ef par  an  fa  ja  adqttirida ,  fac. 

Now  bleft  with  all  the  wealth  fond  hope  could  crave, 
Soon  I  beheld  that  wealth  beneath  the  wave 
For  ever  loft  \ - 

My  life,  like  Judah’s  heaven-doom’d  king  of  yore, 

By  miracle  prolong’d— 

On  the  banks  of  the  Mehon  he  wrote  his  beautiful 
paraphrafe  of  the  pfalm,  where  the  Jews,  in  the  fined 
ftrain  of  poetry,  are  reprefented  as  hanging  their  harps 
on  the  willows,  by  the  rivers  of  Babylon,  and  weeping 
their  exile  from  their  native  country.  Here  Camoens 
continued  fome  time,  till  an  opportunity  offered  to 
carry  him  to  Goa.  When  he  arrived  at  that  city, 
Don  Conftantine  de  Braganza,  the  viceroy,  whofe  cha- 
ra&criftic  was  politenefs,  admitted  him  into  intimate 
friend'hip,  and  Camoens  was  happy  till  Count  Redon¬ 
do  affumed  the  government.  Thofe  who  had  formerly 
procured  the  banilhment  of  the  fatirift,  were  filent 
while  Conftantine  was  in  power ;  but  now  they  exert¬ 
ed  all  their  arts  againft  him.  Redondo,  when  he  en- 
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tered  on  office,  pretended  to  be  the  friend  of  Camoens*  Carriers* 
yet,  with  all  that  unfeeling  indifference  with  which  he 
made  his  moft  horrible  witticifm  on  the  Zamorin,  he 
fuffered  the  innocent  man  to  be  thrown  into  the  com- 
mon  prifon.  After  all  the  delay  of  bringing  witneffes, 
Camoens,  in  a  public  trial,  fully  refuted  every  accufa- 
tion  of  his  conduft  while  commiffary  at  Macao,  and 
his  enemies  were  loaded  with  ignominy  and  reproach. 

But  Camoens  had  fome  creditors,  and  thefe  detained 
him  in  prifon  a  confidcrable  time,  till  the  gentlemen  of 
Goa  began  to  be  afhamed  that  a  man  of  his  lingular 
merit  fhould  experience  fuch  treatment  among  them* 

He  was  fet  at  liberty  $  and  again  he  affumed  the  pro- 
feflion  of  arms,  and  received  the  allowance  of  a  gen¬ 
tleman  volunteer,  a  character  at  this  time  common  in 
Portuguefe  India.  Soon  after,  Pedro  Barreto,  ap¬ 
pointed  governor  of  the  fort  at  Sofala,  by  high  promi¬ 
ses,  allured  the  poet  to  attend  him  thither.  The  go¬ 
vernor  of  a  diftant  fort,  in  a  barbarous  country,  fliares 
in  fome  meafure  the  fate  of  an  exile.  Yet,  though 
the  only  motive  of  Barreto  was, An  this  unpleafant  ft- 
tuation,  to  retain  the  converfatien  of  Camoens  at  his 
table,  it  wras  his  lead  care  to  render  the  life  of  his 
gueft  agreeable.  Chagrined  vrith  his  treatment,  and 
a  eonfiderable  time  having  elapfed  in  vain  dependence 
upon  Barreto,  Camoens  refolved  to  return  to  his  na^ 
tivo  country.  A  (hip,  on  the  homeward  voyage,  at 
this  time  touched  at  Sofala,  and  feveral  gentlemen  who 
were  on  board,  were  defirous  that  Camoens  (hould  ac¬ 
company  them.  But  this  the  governor  ungeneroufly 
endeavoured  to  prevent,  and  charged  him  with  a  debt 
for  board.  Anthony  de  Cabra,  however,  and  Hec¬ 
tor  de  Sylveyra,  paid  the  demand ;  and  Camoens, 
fays  Faria,  and  the  honour  of  Barreto,  were  fold  toge¬ 
ther. 

After  an  abfence  of  16  years,  Camoens,  in  1569,  re¬ 
turned  to  Liftion,  unhappy  even  in  his  arrival,  for  the 
peftilence  then  raged  in  that  city,  and  prevented  his- 
publication  for  three  years.  At  laft,  in  1572,  he 
printed  his  Lufiad,  which,  in  the  opening  of  the  firft 
book,  in  a  moft  elegant  turn  of  compliment,  he  ad- 
dreffed  to  his  prince,  King  Sebaftian,  then  in  his  18th 
year.  The  king,  fays  the  French  tranfiator,  was  fo 
pleafed  with  his  merit,  that  he  gave  the  author  a  pen- 
fion  of  4COO  reals,  on  condition  that  he  (hould  refide 
at  court.  But  this  falary,  fays  the  fame  writer,  was 
withdrawn  by  Cardinal  Henry,  who  fucceeded  to  the 
crown  of  Portugal,  loft  by  Sebaftian  at  the  battle  of 
Alcazar. 

Though  the  great  patron  of  one  fpecies  of  literature, 
a  fpecies  the  reverfe  of  that  of  Camoens,  certain  it  is, 
that  the  author  of  the  Lufiad  w  as  utterly  negle&ed  by 
Henry,  under  v.hofe  inglorious  reign  he  died  in  all  the 
mifery  of  poverty.  By  fome,  it  is  faid,  he  died  in  an 
alms-houfe.  It  appears,  however,  that  he  had  not 
even  the  certainty  of  fubfiftenee  which  thefe  houfcS' 
provide.  He  had  a  blaek  fervant,  who  had  grown  old 
with  him,  and  who  had  long  experienced  his  mafter’s 
humanity.  This  grateful  Indian,  a  native  of  Java, 
who,  according  to  fome  writers,  faved  his  mafter’s  life 
in  the  unhappy  (hip wreck  w  here  he  loft  his  effects,  beg¬ 
ged  in  the  ftreets  of  Lifbon  for  the  only  man  in  Portu¬ 
gal  on  whom  God  had  bellowed  thofe  talents  which 
have  a  tendency  to  ere61  the  fpirit  of  a  downward  age. 

To  the  eye  of  a  faithful  obferver,  the  fate  of  Camoens 

throws 
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Cwsocm  throws  great  light  on  that  of  his  country,  and  will  ap-  other  filth,  of  the  camp  behind. 
11  pear  ftridlly  conne£led  with  it.  The  fame  ignorance, 


Camp. 


^  the  fame  degenerated  fpirit,  which  fuffered  Camoens 
to  depend  on  his  (hare  of  the  alms  begged  in  the  ftreets 
by  his  old  hoary  fervant,  the  fame  fpirit  which  *  earned 
this  funk  the  kingdom  of  Portugal  into  the  moil  ab- 
jc£t  vaffalagc  ever  experienced  by  a  conquered  nation. 
While  the  grandees  of  Portugal  were  blind  to  .the  ruin 
which  impended  over  them,  Camoens  beheld  it  with  a 
■pungency  of  grief  which  haftened  his  exit.  In  one  of 
his  letters  he  has  thefe  remarkable  words  :  Etnfm  ac - 
cabcreij  a  vida ,  e  v  err  am  todos  que  fuy  efeicoada  a  min- 
ho  patria^  &c.  “  I  am  ending  the  courfe  of  my  life  ; 

the  world  will  witnefs  how'  I  have  loved  my  country. 

I  have  returned,  not  only  to  die  in  her  bofom,  but  to 

die  with  her.”  .  #  . 

In  this  unhappy  fituation,  in  1579,  in  his  6 2d  year, 
the  year  after  the  fatal  defeat  of  -Don  Sebaftian,  died 
Louis  de  Camoens,  the  greateft  literary  genius  ever 
produced  by  Portugal  ;  in  martial  courage  and  fpirit 
of  honour,  nothing  inferior  to  her  greateft  heroes.  And 
in  a  manner  fuitable  to  the  poverty  in  which  he  died, 
was  he  buried. 

CAMOMILE.  See  Anthemis,  Botany  Index . 

CAMP,  the  ground  on  which  an  army  pitch  their 
tents.  It  is  marked  out  by  the  quartermafter  general, 
who  appoints  every  regiment  their  ground. 

The  chief  advantages  to  be  minded  in  choofing  a 
camp  for  an  army,  are,  to  have  it  near  the  water,  in  a 
country  of  forage,  where  the  foldiers  may  find  wood 
for  drefting  their  vidluals  ;  that  it  have  a  free  commu¬ 
nication  with  garrifons,  and  with  a  country  from 
whence  it  may  be  fupplied  with  provifions  and,  if 
poffible,  that  it  be  fituated  on  a  rifing  ground  in  a  dry 
gravelly  foil.  Befides,  the  advantages  of  the  ground 
ought  to  be  confidered,  as  marfhes,  woods,  rivers,  and 
enclofures  ;  and  if  the  camp  be  near  the  enemy,  with 
no  river  or  marfti  to  cover  it,  the  army  ought  to  be 
intrenched.  An  army  always  encamps  fronting  the 
enemy  *,  and  generally  in  two  lines,  running  parallel 
about  500  yards  diftance  ;  the  horfe  and  dragoons,  on 
the  wings  ;  and  the  foot,  in  the  centre  :  fometimes  a 
body  of  two,  three,  or  four  brigades,  is  encamped  be¬ 
hind  the  two  lines,  and  is  called  the  body  of  referve . 
The  artillery  and  bread-waggons  are  generally  encamp¬ 
ed  in  the  rear  of  the  two  lines.  A  battalion  of  foot  is 
allowed  80  or  100  paces  for  its  camp  ;  and  30  or  40 
for  an  interval  betwixt  one  battalion  and  another  A 
fquadron  of  horfe  is  allowed  30  for  its  camp,  and  30 
for  an  interval,  and  more  if  the  ground  will  allow  it. 

Where  the  grounds  are  equally  dry,  thole  camps  are 
always  the  moft  healthful  that  are  pitched  on  the  banks 
of  large  rivers  ;  becaufe,  in  the  hot  feafon,  fituations 
of  this  kind  have  a  ftream  of  frefti  air  from  the  water, 
ferving  to  carry  off  the  moift  and  putrid  exhalations. 
On  the  other  hand,  next  to  marfhes,  the  worft  encamp¬ 
ments  are  on  low  grounds  clofe  befet  with  trees  ;  for 
then  the  air  is  not  only  moift  and  hurtful  in  itfelf,  but 
by  ftagnating  becomes  more  fufceptible  of  corruption. 
However,  let  the  fituation  of  camps  be  ever  fo  good, 
they  are  frequently  rendered  infeftious  by  the  putrid 
effluvia  of  rotten  ftraw,  and  the  privies  of  the  army, 
more  efpecially  if  the  bloody  flux  prevails;  ^  which 
cafe  the  bell  method  of  preventing  a  general  mfe&ion, 
is  to  leave  the  ground  with  the  privies,  foul  ftraw,  and 
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. .  _  This  muff  be  fre¬ 
quently  done,  if  confiftent  with  the  ipilitary  operations : v— 
but  when  thefe  render  it  improper  to  change  the 
ground  often,  the  privies  fhould  be  made  deeper  tham 
ufual,  and  once  a-day  a  thick  layer  of  earth  thrown 
into  them  till  the  pits  are  near  full ;  and  then  they  are 
to  be  well  covered,  and  fupplied  by  others.  It  may 
alfo  be  a  proper  caution  to  order  the  pits  to  be  made 
either  in  the  front  or  the  rear,  as  the  then  ftationary 
winds  may  beft  carry  oft  their  effluvia  from  the  camp. 
Moreover,  it  will  be  neceffary  to  change  the  ftraw  fre¬ 
quently,  as  being  not  only  apt  to  rot,  but  to  retain  the 
infectious  fleams  of  the  fick.  But  if  frefti  ftra\v  cannot 
be  procured,  more  care  muft  be  taken  in  airing  the 
tents,  as  well  as  the  old  ftraw. 

The  difpofition  of  the  Hebrew  encampment  was  at 
firft  laid  out  by  God  himfelf.  Their  camp  was  of  a 
quadrangular  form,  furrounded  with  anenclofure  of  the 
height  of  10  hands-breadth.  It  made  a  fquare  .  of  12 
miles  in  compafs  about  the  tabernacle  ;  and  within  this 
was  another  called  the  Levites  camp. 

The  Greeks  had  alfo  their  camps,  fortified  with  gates 
and  ditches.  The  Lacedemonians  made  their  camp  of 
a  round  figure,  koking  upon  that  as  the  moft  perfed 
and  defenfible  of  any  form  :  we  are  not,  however,  to 
imagine,  that  they  thought  this  form  fo  effential  to  a 
camp,  as  never  to  be  difpenfed  w  ith  when  the  circum- 
ftances  of  the  place  required  it.  Of  the  reft  of  the  Gre¬ 
cian  camps,  it  may  be  obferved,  that  the  moft  valiant 
of  the  foldiers  were  placed  at  the  extremities,  the 
reft  in  the  middle.  Thus  we  learn  from  Homer,  that 
Achilles  and  Ajax  were  polled  at  the  ends  of  the  camp 
before  Troy,  as  bulwarks  pn  each  fide  of  the  reft  of 

the  princes.  ,.  .,  , 

The  figure  of  the  Roman  camp  was  a  fquare  divided 
into  two  principal  parts:  in  the  upper  part  were  the 
general’s  pavilion,  or  praetorium,  and  the  tents  or  the 
chief  officers;  in  the  lower,  thofe  of  inferior  degree 
were  placed.  On  one  fide  of  the  praetorium  flood  the 
quaeftorium,  or  apartment  of  the  treafurer  of  the  army  . 
and  near  this  the  forum,  both  for  a  market  place  and 
the  affembling  of  councils.  On  the  other  fide  of  the 
praetorium  were  lodged  the  legati ;  and  below  it  the 
tribunes  had  their  quarters,  oppofite  to  their  refpedive 
legions.  Afide  of  the  tribunes  were  the  praefedli  ot 
the  foreign  troops,  over  againft  their  refpe&ive  wings  ; 
and  behind  thefe  were  the  lodgments  of  the  evocati, 
then  thofe  of  the  extraordinarii  and  ablefti  equites, 
which  concluded  the  higher  part  of  the  camp.  Be¬ 
tween  the  two  partitions  was  a  fpot  of  ground  called 
principia ,  for  the  altars  and  images  of  the  gods,  and 
probably  alfo  for  the  chief  enfigns.  The  middle  of  the 
lower  partition  was  affigned  to  the  Roman  horfe  :  next 
to  them  were  quartered  the  triarii ;  then  the  principes, 
and  clofe  by  them  the  haftati ;  afterwards  the  foreign 
horfe,  and  laftly,  the  foreign  foot.  They  fortified 
their  camp  w  ith  a  ditch  and  parapet,  which  they  term¬ 
ed  foffa  and  vallum;  in  the  latter  fome  diftmguifh  two 
parts,  viz.  the  agger  or  earth,  and  the  fades  or  wooden 
flakes  driven  in  to  feeurc  it.  The  camps  were  iome- 
times  furrounded  by  walls  made  of  hewn  ftone  ;  and 
the  tents  themfelvcs  formed  of  the  fame  matter. 

In  the  front  of  the  Turkifh  camp  arc  quartered  the 
ianizanes  and  other  foot,  whofe  tents  cncompafs  their 
ao-a  ■  in  the  rear  are  the  quarters  of  the  ipahis  and 
o  *  other 
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Camp  oilier  horfemen.  The  body  of  the  camp  Is  poffeffed 
.  II .  by  the  {lately  tents  or  pavilions  of  the  vizier  or  gene- 
,amt  aig  .  ra^  rajs  or  chancellor,  khaija  or  fteward,  the 

tefterdar  baftiaw  or  lord  treafurer,  and  kapiflar  kahia- 
feer  or  mailer  of  the  ceremonies.  In  the  middle  of 
thefe  tents  is  a  fpacious  field,  wherein  are  eredled  a 
building  for  the  divan,  and  a  hafna  or  treafury.  When 
the  ground  is  marked  out  for  a  camp,  all  wait  for  the 
pitching  of  the  tent  lailac ,  the  place  where  the  courts 
of  juftice  are  held  ;  it  being  the  difpofition  of  this  that 
is  to  regulate  all  the  reft. 

The  Arabs  ftill  live  in  camps,  as  the  ancient  Scenites 
did.  The  camp  of  the  Aflyne  Emir,  or  king  of  the 
country  about  Tadmor,  is  deferibed  by  a  traveller  who 
viewed  it,  as  fpread  over  a  very  large  plain,  and  pof- 
fefting  fo  vail  a  fpace,  that  though  he  had  the  ad¬ 
vantage  of  a  rifing  ground,  he  could  not  fee  the 
utmoft  extent  of  it.  His  own  tent  was  near  the  mid¬ 
dle  ,  fcarce  diftinguilhable  from  the  reft,  except  that 
it  was  bigger,  being  made,  like  the  others,  of  a  fort  of 
haircloth. 

Camp,  is  alfo  ufed  by  the  Siamefe,  and  fome  other 
nations  in  the  Eaft  Indies,  as  the  name  of  the  quarters 
which  they  aftign  to  foreigners  who  come  to  trade  with 
them.  In  thefe  camps,  every  nation  forms,  as  it  wrere, 
a  particular  town,  where  they  carry  on  all  their  trade, 
not  only  keeping  all  their  warehoufes  and  (hops, there, 
but  alfo  living  in  thefe  camps  with  their  whole  families. 
The  Europeans,  however,  arc  fo  far  indulged,  that  at 
Siam,  and  almoft  everywhere  elfe,  they  may  live  either 
in  the  cities  or  fuburbs,  as  they  {hall  judge  moil  con¬ 
venient. 

CAMP-Jighty  or  KAMP-Jighty  in  law*  writers,  denotes 
the  trial  of  a  caufe  by  duel,  or  a  legal  combat  of  tw'o 
champions  in  the  field,  for  decifion  of  fome  contro- 
verfy. 

In  the  trial  by  camp-fight,  the  accufer  was,  with 
the  peril  of  his  own  bod)r,  to  prove  the  accufed  guilty  ; 
and  by  offering  him  his  glove,  to  challenge  him  to 
this  trial,  which  the  other  mull  either  accept  of,  or  ac¬ 
knowledge  himfelf  guilty  of  the  crime  whereof  he  was 
accufed. 

If  it  were  a  crime  deferving  death,  the  camp-fight 
was  for  life  and  death  :  if  the  offence  deferved  only 
imprifonment,  the  camp-fight  wras  accomplilhed  when 
one  combatant  had  fubdued  the  other,  fo  as  either  to 
make  him  yield  or  take  him  prifoner.  The  accufed 
had  liberty  to  choofe  another  to  fight  in  his  {lead,  but 
the  accufer  wras  obliged  to  perform  it  in  his  own  per- 
fon,  and  with  equality  of  weapons.  No  women  were 

!  permitted  to  be  fpe&ators,  nor  men  under  the  age  of 

thirteen.  The  prieft  and  the  people  who  looked  on, 
were  engaged  filently  in  prayer,  that  the  vidlory  might 
fall  to  him  wrho  had  right.  None  might  cry,  ftirick, 
or  give  the  lead  fign  ;  which  in  fome  places  was  exe¬ 
cuted  with  fo  much  ftri£lnefs,  that  the  executioner 
flood  ready  with  an  axe  to  cut  off  the  right  hand  or 
foot  of  the  party  that  {hould  offend  herein. 

He  that,  being  wounded,  yielded  himfelf,  was  at  the 
other’s  mercy  either  to  be  killed  or  differed  to  live. 
But  if  life  were  granted  him,  he  was  declared  infamous 
by  the  judge,  and  difabled  from  ever  bearing  arms,  or 
riding  on  horfeback. 

CAMPAGNA.  See  Campania. 

CAMPAIGN,  in  the  art  of  war,  denotes  the  fpace 
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of  time  that  an  army  keeps  the  field,  or  is  encamped.—  Ca&ipaig,# 
The  beginning  of  every  campaign  is  coniiderably  more  H 
unhealthy  than  if  the  men  were  to  remain  in  quarters,  i  ‘J- 
After  the  firft  fortnight  or  three  weeks  encampment^ 
the  ficknefs  decreafes  daily  *,  the  molt  infirm  being  by 
that  time  in  the  hofpitals,  and  the  w  eather  daily  grow¬ 
ing  warmer.  This  healthy  {late  continues  throughout 
the  fummer,  unlcfs  the  men  get'  wet  clothes  or  wet 
beds  y  in  which  cafe,  a  greater  or  lefs  degree  of  the 
dyfentery  will  appear  in  proportion  to  the  preceding 
heats.  But  the  moft  dckly  part  of  the  campaign  be¬ 
gins  about  the  middle  or  end  of  Auguft,  whilft  the 
days  are  ftill  hot,  but  the  nights  cool  and  damp,  with 
fogs  and  dews  :  then,  and  not  fooner,  the  dyfentery 
prevails  :  and  though  its  violence  is  over  by  the  begin¬ 
ning  of  Odlobcr,  yet  the  remitting  fever  gaining 
ground,  continues  throughout  the  reft  of  the  campaign,, 
and  never  entirely  ceafes,  even  in  vdnter-quarteis,  till 
the  froft  begin.  At  the  beginning  of  a  campaign  the 
ficknefs  is  fo  uniform,  that  the  number  may  be  nearly 
prcdi<fted  ;  but  for  the  reft  of  the  feafon,  as  the  dil- 
eafes  are  then  of  a  contagious  nature^  and  depend  fo 
much  upon  the  heats  of  dimmer,  it  is  impoflible  to 
forefee  how  many  may  fall  fick  from  the  beginning  to 
the  end  of  autumn.  It  is  alfo  obferved,  that  the  laft 
fortnight  of  a  campaign,  if  protra£led  till  the  begin¬ 
ning  of  winter,  is  attended  with  more  ficknefs  than 
the  firft  two  months  encampment  ;  fo  that  it  is  better 
t©  take  the  field  a  "fortnight  fooner,  in  order  to  return 
into  winter-quarters  fo  much  the  earlier.  As  to  win¬ 
ter  expeditions,  though  fevere  in  appearance,  they  are 
attended  with  little  ficknefs,  if  the  men  have  ftrong 
{hoes,  quarters,  fuel,  and  provifions.  Long  marches 
in  dimmer  are  not  without  danger,  unlefs  made  in  the 
night,  or  fo  early  in  the  morning  as  to  be  over  before 
the  heat  of  the  day. 

CAMPANACEiE,  in  Botany ,  an  order  of  plants 
in  the  Fragtnenta  metliodi  naturalis  of  Linnaeus,  in 
which  are  the  following  genera,  viz.  convolvulus,  ipo- 
msea,  polemoniuwi,  campanula,  roella,  viola,  &c.  *  *  See  Bo~ 

CAMPANELLA,  Thomas,  a  famous  Italian  ta"y> ^atlV 
philofopher,  born  at  Stilo  in  Calabria,  in  1568.  Hera"  rce’  ' 
diftinguilhed  himfelf  by  his  early  proficiency  in  learn¬ 
ing  ;  for  at  the  age  of  13  he  was  a  perfeft  matter  of 
the  ancient  orators  and  poets.  His  peculiar  inclina¬ 
tion  was  to  philofophy,  to  which  he  at  laft  confined 
his  whole  time  and  ftudy.  In  order  to  arrive  at  truth, 
he  {hook  off  the  yoke  of  authority :  by  which  means 
the  novelty  of  fome  of  his  opinions  expofed  him  to 
many  inconveniences  ;  for  at  Naples  he  wras  thrown 
into  prifon,  in  which  he  remained  27  years,  and  du¬ 
ring  this  confinement  wrote  his  famous  w'ork  entitled 
Atheifmus  triumphatus .  Being  at  length  fet  at  liberty, 
he  went  to  Paris,  where  he  was  gracioully  received  by 
Louis  XIII.  and  Cardinal  Richelieu;  the  latter  pro¬ 
cured  him  a  penfion  of  2000  liVres,  and  often  condilted 
him  on  the  affairs  of  Italy.  Campanella  paffed  the  re¬ 
mainder  of  his  days  in  a  monaftery  of  Dominicans  at 
Paris,  and  died  in  1639. 

CAMPANI,  Matthew,  of  Spoletto,  curate  at 
Rome,  wrote  a  curious  treatife  on  the  art  of  cutting 
glaffes  for  fpedlacles,  and  made  feveral  improvements 
in  optics,  aftifted  by  his  brother  and  pupil  Jofeph.  He 
died  after  1678. 

CAMPANIA,  a  town  of  Italy,  in  the  kingdom  of 
N  Naples, 
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Campania.  Naples,  and  in  the  Farther  Principato, 

"fee.  E.  Long.  15.  30.  N.  Lat.  40,  40. 

Campania,  or  Ca??ipagna  di  Roma ,  anciently  La- 
jtmm,  a  province  of  Italy,  bounded  on  the  weft  by  the 
Tiber  and  the  fea,  on  the  fouth-weft  by  the  fea,  on  the 
fouth  by  Terra  di  Lavoro,  on  the  caft  by  Abruzzo, 
and  on  the  north  by  Sabina.  Though  the  foil  is  good, 
it  produces  little  or  nothing,  on  account  of  the  heavy 
duties  on  corn  and  though  the  waters  are  good,  the 
air  is  unwholefome.  It  is  fubjeft  to  the  Pope,  and  is 
about  60  miles  in  length  on  the  Mediterranean  fea. 

It  has  been  generally  thought  that  the  air  of  this 
country  hath  fomething  in  it  peculiarly  noxious  du¬ 
ring  the  fummer-time  •,  but  Mr  Condamine  Is  of  opinion 
that  it  is  not  more  unhealthy  than  any  other  marftiy 
country.  His  account  follows.  “  It  was  after  the  in- 
vaiion  of  the  Goths  in  the  fifth  and  fixth  centuries  that 
this  corruption  of  the  air  began  to  manifefl  ltfelf.  The 
bed  of  the  Tiber  being  covered  by  the  accumulated 
ruins  of  the  edifices  of  ancient  Rome,  could  not  but 
raife  itfelf  confiderably.  But  what  permits  us  not  to 
doubt  of  this  fa 61  is,  that  the  ancient  and  well-preferved 
pavement  of  the  Pantheon  and  its  portico  is  overflowed 
every  winter j  that  the  water  even  rifes  there  fometimes 
to  the  height  of  eight  or  ten  feet :  and  that  it  is  not 
poflible  to  fuppofe  that  the  ancient  Romans  fhould 
have  built  a-  temple  in  a  place  fo  low  as  to  be  covered 
with  the  waters  of  the  Tiber  on  the  leaft  inundation. 
It  is  evident,  then,  that  the  level  of  the  bed  of  this  river 
is  raifed  feveral  feet  *,  which  could  not  have  happened 
without  forming  there  a  kind  of  dikes  or  bars.  The 
choaking  up  of  its  canal  neccfTarily  occafioncd  the  over¬ 
flow  and  reflux  of  its  waters  in  fuch  places  as  till  then 
had  not  been  fubjecl  to  inundations  :  to  thefe  over¬ 
flowings  of  the  Tiber  were  added  all  the  waters  that 
efcaped  out  of  the  ancient  aquedu61s,  the  ruins  of  which 
are  ftill  to  be  feen,  and  which  were  entirely  broken  and 
deftroyed  by  Totila.  What^  need,  therefore,  of  any 
thing  more  to  infe£l  the  air,  in  a  hot  climate,  than  the 
exhalations  of  fuch  a  mafs  of  ftagnating  waters  depri¬ 
ved  of  any  difeharge,  and  become  the  receptacle  of  a 
thoufand  impurities,  as  well  as  the  grave  of  feveral  mil¬ 
lions  both  of  men  and  animals  ?  The  evil  could  not  but? 
increafe  from  the  fame  caufes  while  Rome  was  expofed 
to  the  incurfions  and  devaflations  of  the  Lombards,  the 
Normans,  and  the  Saracens,  which  lafted  for  feveral 
centuries.  The  air  was  become  fo  infectious  there  at 
the  beginning  of  the  1 3th  century,  that  Pope  Inno¬ 
cent  III.  wrote,  that  few  people  at  Rome  arrived  at 
the  age  of  forty  'years,  and  that  nothing  was  more 
uncommon  there  than  to  fee  a  perfon  of  fixty.  A  very 
(hort  time  after,  the  popes  transferred  the  feat  ol  their 
refidence  to  Avignon  :  during  the  feventy-tvo  years 
they  remained  there,  Rome  became  a  defert ;  the  mo- 
nafleries  in  it  were  converted  into  Rabies;  and  Gre¬ 
gory  XI.  on  his  return  to  Rome,  in  1376,  hardly 
counted  there  30,000  inhabitants.  At  his  death  began 
the  troubles  of  the  great  fchifrfi  in  the  weft,  which  con¬ 
tinued  for  upwards  of  50  years.  Martin  V.  in  whom 
this  fchifm  ended  in  the  year  1429,  and  his  firft  luccei- 
for«  were  able  to  make  but  feeble  efforts'  againll  io  in¬ 
veterate  an  evil.  It  was  not  till  the  beginning  of  the 
r6th  century  that  Leo  X.  under  whom  Rome  began  to 
re  lime  her  wonted  fplendour,  gavehimfelf  fome  trouble 
about  re-eftablilhing  the  falubrity  of  the  air  ;  but  the 
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with  a  bilhop’s  city,  being  fhortly  after  befteged  twice  fuccefltvely  by  Campanil 
the  emperor  Charles  Y.  faw  itfelf  plunged^  again  into  II 
all  its  old  calamities;  and  from  8;,ooo  inhabitants,  "t 


all  its  old  calamities  ;  and  from  85,000  inhabitants, 
which  it  contained  under  Leo  X.  it  was  reduced  under 
Clement  VIII.  to  3  2,000.  In  fhort,  it  is  only  fince  the 
time  of  Pius  V.  and  Sixtus  V.  at  the  end  of  the  1 6th 
century,  that  the  popes  have  conftantly  employed  the 
neceffary  methods  for  purifying  the  air  of  Rome  and 
its  environs,  by  procuring  proper  difeharges  for  the 
waters,  drying  up  the  humid  and  marfliy  grounds,  and 
covering  the  banks  of  the  T  iber  and  other  places  repu¬ 
ted  uninhabitable  with  fuperb  edifices.  Since  that  time 
a  perfon  may  dwell  at  Rome,  and  go  in  or  out  of  it  at 
all  feafons  of  the  year.  At  the  beginning,  however,  of 
the  prefent  century,  they  were  lHH  afraid  to  lie  out  of 
the  city  in  fummer,  when  they  had  refided  there ;  as 
they  were  alfo  to  return  to  it,  when  once  they  had 
quitted  it.  They  never  ventured  to  fleep  at  Rome,  even 
in  broad  day,  in  any  other  houfe  than  their  own. 
They  are  greatly  relaxed  at  prefent  from- thefe  ancient 
fcruples ;  I  have  feen  cardinals,  in  the  months  of  July 
and  Auguft,  go  from  Rome  to  lie  at  Frafcati,  Tivoli, 
Albano,  &c.  and  return  the  next  or  the  following  days 
to  the  city,  without  any  detriment  to  their  health  :  I 
have  myfelf  tried  all  thefe  experiments,  witnout  fuflcr- 
ing  the  leaft  inconvenience  from  them  :  we  have  even 
feen,  in  the  laft  war  in  Italy,  two  armies  encamped 
under  the  walls  of  Rome  at  the  time  when  the  heats 
were  mod:  violent.  Yet,  notwithflanding  all  this,  the 
greater  part  of  the  country  people  dare  not  dill  ven¬ 
ture  to  lie  during  that  feafon  of  the  year,  nor  even  lo 
much  as  fleep  in  a  carriage,  in  any  part  of  the  terri¬ 
tory  comprehended  under  the  name  of  the  Campagna  of 
Rome 

CAMPANIFORM,  or  Camp  a-nubated,  an  appel¬ 
lation  given  to  flowers  refembling  a  bell. 

CAMPANINI,  a  name  given  to  an  Italian  marble 
dug  out  of  tile  mountains  of  Carrara,  beeaufe,  when  it 
is  worked,  ft  founds  like  a  bell. 

CAMPANULA,  or  Bell-flower.  Sec  Botany1 

Index .  . 

CAMPBELL,  Archibald,  carl  and  marquis  of 
Argyle,  was  the  fon  of  Archibald  earl  of  Argyle,  by 
the  lady  Anne  Douglas,  daughter  of  William  earl  of 
Morton.  He  wras  born  in  the  year  1598  j  and  edu¬ 
cated  in  the  profeffion  of  the  Proteftant  religion,  ac¬ 
cording  to  the  ftriaeft  rules  of  the  church  of  Scotland, 
as  it  was  eftablifhed  immediately  after  the  reformation. 
During  the  commonwealth  he  was  induced  to  fubmit  to 
its  authority.  Upon  the  reiteration,  he  was  tried  for 
his  compliance  \  a  crime  common  to  him  with  the  whole 
nation,  and  fuch  a  one  as  the  molt  loyal  and  afiec- 
tionate  fubj e&  might  frequently  by  violence  be  induced 
to  commit.  To  make  this  compliance  appear  the 
more  voluntary  and  hearty,  there  were  produced  in 
court  letters  wrhich  he  had  wrrote  to  Albemarle,  w'hile 
that  general  governed  Scotland,  and  which  contained 
expreflions  of  the  molt  cordial  attachment  to  the  efta- 
bliflied  government.  But,  beficles  the  general  indig¬ 
nation  excited  by  Albemarle’s  difeovery  of  this  private 
correfpondence,  men  thought,  that  even  the  highefl: 
demonflrations  of  affe6Hon  might,  during  jealous  times, 
be  exa&ed  as  a  neceffary  mark  of  compliance  from  a 
perfon  of  fuch  diftinaion  as  Argyle-,  and  could  not,  by 
any  equitable  conffruftion,  imply  the  crime  of  trea- 
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Gaftiphell.  fon.  Tlie  parliament,  however,  fcrupled  not  to  pafs 
**~*V~- ->  fentencfe  upon  him,  and  he  fuffered  with  great  conftan- 
cy  and  courage. 

CAMPBELL,  Archibald ’  earl  of  Argyle,  fon  to  the 
former,  had  from  his  youth  diftinguiflied  himfelf  by  his 
loyalty  and  his  attachment  to  the  royal  family.  Though 
his  father  was  head  of  the  covenanters,  he  himfelf  re- 
fufed  to  concur  in  any  of  their  meafures  $  and  when  a 
commiffion  of  colonel  was  given  him  by  the  convention 
of  dates,  he  forbore  to  aft  upon  it  till  it  (hould  be  ra¬ 
tified  by  the  king.  By  his  refpe£tful  behaviour,  as  well 
as  by  his  fervices,  he  made  himfelf  acceptable  to  Charles 
when  that  prince  was  in  Scotland  ^  and  even  after  the 
battle  of  Worcefier,  all  the  misfortunes  which  attended 
the  royal  caufe  could  not  engage  him  to  defert  it.  Un¬ 
der  Middleton  he  obflinately  perfevered  to  harafs  and 
mfeft  the  vi£lorious  Englifh }  and  it  was  not  till  he  re¬ 
ceived  orders  from  that  general,  that  he  would  fubmit 
to  accept  of  a  capitulation.  Such  jealoufy  of  his  loyal 
attachments  was  entertained  by  the  commonwealth  and 
proteffor,  that  a  pretence  was  foon  after  fallen  upon  to 
commit  him  to  prifon  *,  and  his  confinement  was  rigo- 
roufly  continued  till  the  reftoration.  The  king,  fen* 
fible  of  his  fervices,  had  remitted  to  him  his  father’s 
forfeiture,  and  created  him  earl  of  Argyle  *,  and  when 
a  mofl;  unjuft  fentence  was  palled  Upon  him  by  the  Scots 
parliament,  Charles  had  anew  remitted  it.  In  the  fub- 
fequent  part  of  this  reign  Argvlc  behaved  himfelf  du* 
tifully }  and  though  he  feemed  not  difpofed  to  go  all 
lengths  with  the  court,  he  always  appeared,  even  in  his 
oppofition,  a  man  of  mild  difpofitions  and  peaceable 
deportment. 

A  parliament  was  fummoned  at  Edinburgh  in  fuirt* 
mer  1 68 1,  and  the  duke  was  appointed  commiffioner. 
Be  (ides  granting  money  to  the  king,  and  voting  the 
indefeafible  right  of  fucceflion,  this  parliament  enabled 
a  tefl,  which  all  perfons  poflefled  of  offices,  civil,  mili¬ 
tary,  or  ecclefiaflical,  were  bound  to  take.  In  this  teft: 
the  king’s  fupremacy  was  aflerted,  the  covenant  renoun¬ 
ced,  paffive  obedience  aflented  to,  and  all  obligations 
difclaimed  of  endeavouring  any  alteration  in  civil  or  ec- 
clefiaftical  eftabliftiments.  This  Was  the  date  of  the 
teft  as  propofed  by  the  courtiers*,  but  the  country  par¬ 
ty  propofed  alfo  a  claufe  of  adherence  to  the  Proteftant 
religion,  which  could  not  with  decency  be  reje&ed. 
The  whole  was  of  an  enormous  length,  considered  as 
an  oath  \  and,  what  was  worfe,  a  confeffion  of  faith 
Was  there  ratified  which  had  been  inipofed  a  little  after 
the  reformation,  and  which  contained  mahy  articles 
altogether  forged  by  the  parliament  and  nation.  A- 
mong  others,  the  dodlrine  of  refiftance  was  inculcated  5 
fo  that  the  teft  being  Voted  in  a  hurry,  was  found  on 
examination  to  be  a  medley  of  abfurdity  and  corttra- 
di&ion.  Though  the  courtiers  could  not  reje£l  the 
claufe  of  adhering  to  the  Proteftant  religion,  they 
propofed,  as  a  requifite  mark  of  refpe£l,  that  all  princes 
of  the  blood  fhould  be  exempted  from  taking  that 
"oath.  This  exception  was  zealoufly  oppofed  by  Ar¬ 
gyle  *,  who  obferved  that  the  foie  danger  to  be  dreaded 
for  the  Proteftant  religion  muft  proceed  from  the 
perverfion  of  the  royal  family.  By  infilling  on  fuch 
topics,  he  drew  on  himfelf  the  fecret  indignation  of 
the  duke  of  York,  of  wffiich  he  foon  felt  the  fatal  con¬ 
sequences. 

When  Argylle  took  the  teft  as  a  privy  counfellor^  he 
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fubjoined,  in  the  d  like’s  pre fence,  an  explanation  which  CampbeT 
he  had  beforehand  communicated  to  that  prince,  and 
which  he  believed  to  have  been  approved  by  him.  It 
was  in  thefe  words.  “  I  have  confidered  the  teft,  and 
am  very  defirous  of  giving  obedience  as  far  as  I  can.'  I 
am  confident  that  the  parliament  never  intended  to  im- 
pofe  contradi&ory  oaths  :  therefore  I  think  no  man  cart 
explain  it  but  for  himfelf.  Accordingly  I  take  it  as  far 
as  it  is  confident  with  itfelf  and  the  Proteftant  reli¬ 
gion*  And  I  do  declare  that  I  mean  not  to  bind  my- 
felf,  in  my  ftation,  and  in  a  lawful  wray,  from  wifliing 
&nd  endeavouring  any  alteration,  which  I  think  to  the 
advantage  of  church  or  ftate,  and  not  repugnant  to  the 
Proteftant  religion  and  my  loyalty :  and  this  I  under- 
ftand  as  a  part  of  my  oath.”  The  duke,  as  was  natural, 
heard  it  with  great  tranquillity :  no  one  took  the  leaft: 
offence  :  Argyle  was  admitted  to  fit  that  day  in  coun¬ 
cil  :  and  it  was  impoftible  to  imagine  that  a  capital  of¬ 
fence  had  been  committed  where  occafion  feemed  not 
to  have  been  given  fo  much  as  for  a  ft  ow  n  or  repri¬ 
mand. 

Argyle  Was  much  furprifed  a  few  days  after,  to  find 
that  a  warrant  was  iflued  for  committing  him  to  pri¬ 
fon  ;  that  he  was  indifled  for  high  treafon,  leafing- 
making,  and  perjury*,  and  that  from  the  innocent  words 
above  mentioned  an  accufation  w*as  extracted,  by  which 
he  was  to  forfeit  life,  honours,  and  fortune.  It  is  need- 
lefs  to  enter  into  particulars,  where  the  iniquity  of  the 
whole  is  fo  evidently  apparent.  Though  the  fword  of 
juftice  was  difplayed,  even  her  femblance  was  not  put 
on  ;  and  the  forms  of  law  were  preferred  to  fan&ify, 
or  rather  aggravate,  the  oppreffion.  Of  five  judges, 
three  did  not  fcruple  to  find  the  guilt  of  treafon  and 
leafing-making  to  be  incurred  by  the  prifoher  *.  a  jury 
of  15  noblemen  gave  verdidt  againft  him  \  and  the  king 
being  confulted,  ordered  the  fentence  to  be  pronounced, 
but  the  execution  of  it  to  be  fufpended  till  further 
orders.  Argyle,  however,  faw  no  rcafon  to  truft  to 
the  juftice  or  mercy  of  fuch  enemies  :  He  made  his  e- 
fcape  from  prifon,  and  till  he  could  find  a  {hip  for  Hol¬ 
land  he  concealed  himfelf  during  fome  time  in  London* 

The  king  heard  of  his  lurking  place,  but  wrould  not 
fuffer  him  to  be  arrefted.  All  the  parts,  however,  of 
his  fenteftee,  fo  far  as  the  government  in  Scotland  had 
powrer,  were  rigoroufly  executed  \  his  eftate  confifcated, 
his  arms  reverfed  and  torn.  Having  got  over  to  Hol¬ 
land,  he  remained  there  during  the  remaining  part  of 
the  feign  of  Charles  II.  But  thinking  himfelf  at  li¬ 
berty,  before  the  coronation  of  James  II.  to  exert  him¬ 
felf  in  order  to  recover  the  conftitution  by  force  of  arms, 
he  concerted  meafures  with  the  duke  of  Monmouth, 
and  went  into  Scotland,  to  afiemble  his  friends :  but 
not  meeting  with  the  fuccefs  he  expelled,  he  was  taken 
prifoner }  and  being  carried  to  Edinburgh,  was  be¬ 
headed  upon  his  former  unjuft  fentence,  June  30.  1685. 

He  {ho wed  great  conftancy  and  courage  under  his  mif- 
fortunes ;  on  the  day  of  his  death  he  ate  his  dinner  very 
cheerfully ;  -and,  according  to  cuftom,  ftept  after  it 
a  quarter  of  an  hour  or  more,  very  foundly.  At  the 
place  of  execution,  he  made  a  ftiort,  grave,  and  religious 
fpeech *,  and,  after  folerhnly  declaring  that  he  for¬ 
gave  all  his  enemies,  fubmitted  to  death  with  great 
firmnefs. 

Campbell,  Archibald,  firft  duke  of  Argyle,  fon 
to  the  preceding,  was  an  adlive  promoter  of  the  revo- 
N  2  lution* 
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Campbell,  lution.  He  came  over  with  the  prince  of  Orange  3  was 
admitted  into  the  convention  as  earl  of  Argyle,  though 
jiis  father’s  attainder  was  not  reverfed  3  and  in  the  claim 
of  rights  the  fentence  again!!  him  was  declared  to  be, 
what  moRfcertainly  it  was,  a  reproach  upon  the  nation. 
The  cRabliffiment  of  the  crown  upon  the  prince  and 
princefs  of  Orange  being  carried  by  a  great  majority 
in  the  Scotifh  convention,  the  earl  was  fent  from  the 
nobility,  with  Sir  James  Montgomery  and  Sir  John 
Dalrymple  from  the  barons  and  boroughs,  to  offer  the 
crown,  in  the  name  of  the  convention,  to  their  ma- 
jeities,  and  tendered  them  the  coronation  oath  3  for 
which,  and  many  other  eminent  fervices,  he  was  ad¬ 
mitted  a  member  of  the  privy  council,  and,  in  1690, 
made  one  of  the  lords  of  the  treafury.  He  was  af¬ 
terwards  made  a  colonel  of  the  Scots  horfe  guards  3  and, 
in  1694,  one  of  the  extraordinary  lords  of  feffion. 
He  was  like  wife  created  duke  of  Argyle,  marquis  of 
Kintyre  and  Lorn,  earl  of  Campbell  and  Cowall,  vif- 
count  of  Lochow  and  Glcnila,  Lord  Inverary,  Mull, 
Morvern,  and  Terrey,  by  letters-patent,  bearing  date 
at  Kenfington  the  23d  of  June  1701.  He  fent  over 
a  regiment  to  Flanders  for  King  William’s  fervice,  the 
officers  of  which  were  chiefly  of  his  own  name  and  fa¬ 
mily,  who  bravely  diflinguiflied  themfelves  through  the 
whole  courfe  of  the  war.  He  married  Elizabeth, 
daughter  of  Sir  Lionel  Talmafh  of  Helmingham  in 
the  county  of  Suffolk,  by  Elizabeth  duchefs  of  Lau¬ 
derdale  his  wife,  daughter  and  heirefs  of  William  Mur¬ 
ray  earl  of  Dyfart,  by  whom  he  left  iffue  two  fons  and 
a  daughter  3  namely,  John  duke  of  Argyle,  thefubjedt 
of  the  next  article 3  Archibald,  who  fucceeded  his 
brother  as  duke  of  Argyle  ;  and  Lady  Anne,  married 
to  James  Stuart,  fecond  earl  of  Bute,  by  whom  fhe  had 
a  fon  aftenvards  earl  of  Bute. 

Campbell,  John,  fecond  duke  of  Argyle,  and  alfo 
duke  of  Greenwich  and  baron  of  Chatham,  fon  to  the 
fubjedt  of  the  preceding  article,  w'as  born  on  the  10th 
of  Odtober  1680  3  and,  on  the  very  day  when  his  grand¬ 
father  fuffered  at  Edinburgh,  fell  out  of  a  window  three 
pair  of  Hairs  high  without  receiving  any  hurt.  At 
the  age  of  15,  he’had  made  a  confiderable  progrefs  in 
elaffical  learning.  His  father  then  perceived  and  en¬ 
couraged  his  military  difpofition,  and  introduced  him 
to  King  William,  who  appointed  him  to  the  com¬ 
mand  of  a  regiment.  In  this  fituation  he  remained 
till  the  death  of  his  father  in  1703*,  when  becoming 
duke  of  Argyle,  he  was  foen  after  fworn  of  Queen 
Anne’s*  privy  council,  made  captain  of  the  Scotch  horfe 
guards,  and  appointed  one  of  the  extraordinary  lords 
of  ftfflion.  In  1704,  her  majeRy’s  reviving  the  Scotiffi 
order  of  the  Thiftle,  his  grace  was  inftalled  one  of  the 
knights  of  that  order,  and  was  foon  after  appointed 
high-commiffioner  to  the  Scotch  parliament  3  where, 
being  of  great  fervice  in  promoting  the  intended  union, 
he  was  on  his  return  created  a  peer  of  England,  by  the 
titles  of  baron  of  Chatham  and  earl  of  Greenwich ,  and 
m  1710  was  made  knight  of  the  Garter.  His  grace 
iirfl  diftinguifhed  himfelf  in  his  military  capacity  at  the 
battle  of  Oudenarde  *,  where  he  commanded  as  brigadier- 
general,  with  all  the  bravery  of  youth  and  the  con- 
dud!  of  a  veteran  officer.  He  was  prefent  under  the 
duke  of  Marlborough  at  the  ficge  of  Ghent,  and  took 
*  polfeffion  of  the  town.  He  had  alfo  a  confiderable  ffiare 
Jn  the  victory  obtained  over  the  French  at  the  battle  of 


Malplaquet,  by  diflodging  them  from  the  wood  of  Sart,  Campbell* 
and  gaining  a  poR  of  great  confequence.  In  this  fliarp  '—y—*** 
engagement,  fevcral  mufket-balls  paffed  through  the 
duke’s  clothes,  hat,  and  peruke.  Soon  after  this  hot 
adtion,  he  was  fent  to  take  the  command  in  Spain  3 
and  after  the  redudtion  of  Port  Mahon,  he  returned  to 
England.  His  grace  having  now  a  feat  in  the  houfe 
of  lords,  he  cenfured  the  meafures  of  the  miniftry  with 
fuch  freedom,  that  all  his  places  were  difpofed  of  to 
other  noblemen  :  but  at  the  acceflion  of  George  I.  he 
recovered  his  influence.  At  the  breaking  out  of  the 
rebellion  in  1715,  he  was  made  commander  in  chief  of 
his  majefty’s  forces  in  North  Britain  3  and  was  the 
principal  means  and  caufo  of  the  total  extinction,  at 
that  time,  of  the  rebellion  in  Scotland,  without  much 
bloodfhed.  In  diredl  oppofition  to  him,  or  that  part  of 
the  army  he  commanded,  at  the  head  of  all  his  Camp¬ 
bells  was  placed  Campbell  carl  of  Braidalbin,  of  the 
fame  family  and  kindred,  by  fome  fatal  error  that 
ever  mifguided  and  milled  that  unhappy  family  of  the 
Stuarts  and  all  its  adherents.  The  confequence  was, 
that  both  fets  of  Campbells,  from  family  afFedtion, 
refufed  to  ftrike  a  ftroke,  and  retired  out  of  the 
battle.  He  arrived  at  London  March  6th  1716, 
and  was  in  high  favour  :  but,  to  the  furprife  of  peo¬ 
ple  of  all  ranks,  he  was  in  a  few  months  divefled  of 
all  his  employments  3  and  from  this  period  to  the  year 
17x8,  he  fignalized  himfelf  in  a  civil  capacity,  by  his- 
uncorrupted  patriotifm  and  manly  eloquence.  In  the 
beginning  of  the  year  1719,  he  was  again  admitted 
into  favour,  appointed  lor d-lte ward  of  the  houfehold, 
and  in  April  following  was  created  duke  of  Green¬ 
wich.  He  continued  in  the  adminiftration  during  all 
the  remaining  part  of  that  reign  3  and,  after  his  late 
majefty’s  acceffion,  till  April  1740  5  when  he  delivered 
a  fpeech  with  fuch  warmth,  that  the  miniftry  being 
highly  offended,  he  was  again  difmiffed  from  his  em¬ 
ployments.  To  thefe,  however,  on  the  change  of  the 
miniftry,  he  was  foon  reftored  3  but  not  approving  of 
the  meafures  of  the  new  miniftry  more  than  thofe  of 
the  old,  he  gave  up  all  his  pofts  for  the  laft  time,  and 
never  after  engaged  in  affairs  of  ftate.  He  now  en¬ 
joyed  privacy  and  retirement  3  and  died  of  a  paralytic 
diforder  on  the  4th  of  O&ober  1743.  To  the  me¬ 
mory  of  his  grace  a  very  noble  monument  was  eredted 
in  Weftminfter-Abbey,  executed  by  the  ingenious  Rou- 
billiac. 

The  duke  of  Argyle,  though  never  firft  minifter, 
was  a  very  able  Ratefman  and  politician,  moft  Readily 
fixed  in  thofe  principles  he  believed  to  be  right,  and 
not  to  be  fhaken  or  changed.  His  delicacy  and  ho¬ 
nour  were  fo  great,  that  it  hurt  him  to  be  even  fuL 
pedted  3  witnefs  that  application  faid  to  be  made  to 
him  by  one  of  the  adherents  of  the  Stuart  family  be¬ 
fore  the  laft  rebellion  in  order  to  gain  his  intereft, 
which  was  confiderable  both  in  Scotland  and  England, 
lie  immediately  fent  the  letter  to  the  fccretary  of  Rate  3 
and  it  vexed  him  much  even  to  have  an  application, 
made  him,  leR  any  perfon  lhould  think  him  capable  of 
adting  a  double  part.  When  he  thought  meafures 
wrong  or  corrupt,  he  cared  not  who  was  the  author, 
however  great  or  powerful  he  might  be  3  witnefs  his- 
boldly  attacking  the  great  duke  of  Marlborough  in 
the  houfe  of  lords,  about  his  forage  and  army  con- 
tradts  in  Flanders,  in  the  very  zenith  of  his  power  and 

popularity,. 
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popularity,  though  In  all  other  refpe&s  he  was  the  death, 
mod  able  general  of  his  time.  The  duke  of  Argyle 
on  all  oecafions  fpoke  well,  with  a  firm,  manly,  and 
noble  eloquence  $  and  feems  to  deferve  the  character 
given  of  him  by  Pope  : 

Argyle  the  flate’s  whole  thunder  born  to  wield, 

And  ihake  alike  the  fenate  and  the  field. 

In  private  life,  the  duke’s  conduct  was  highly  ex¬ 
emplary.  He  was  an  affectionate  huiband  and  an  in¬ 
dulgent  mailer.  He  feldom  parted  with  his  fervants 
till  age  had  rendered  thorn  incapable  of  their  employ¬ 
ments  ;  and  then  he  made  provifion  for  their  fubfift- 
ence.  He  was  liberal  to  the  poor,  and  particularly  to 
perfons  of  merit  in  diilrefs :  but  though  he  was  ready 
to  patronize  deferving  perfons,  he  was  extremely  cau¬ 
tious  not  to  deeeive  any  by  laviih  promifes  or  lead¬ 
ing  them  to  form  vain  expectations.  He  was  a  ftriCt 
eeonomift,  and  paid  his  tradefmen  punctually  every 
month  ;  and  though  he  maintained  the  dignity  of  his 
rank,  he  took  eare  that  no  part  of  his  income  fhould 
be  wafted  in  empty  pomp  or  unneeeffary  expences. 

He  was  twiee  married,  and  left  five  daughters,  but 
no  male  iffue.  The  titles  of  duke  and  earl  of  Green- 
wick  and  baron  of  Chatham  beeame  extinct  at  his 
death  ;  but  in  his  other  titles  he  was  fueceeded  by 
his  brother  Archibald  earl  of  Ifla,  the  fubjeCt  of  the 
next  article. 

Campbell,  Archibald,  third  duke  of  Argyle,  bro¬ 
ther  to  the  fubjeCt  of  the  preceding  article,  was  born 
atHamhoufe,  in  England,  in  June  1682,  and  was  edu¬ 
cated  at  the  univerfity  of  Glafgow.  He  afterwards 
applied  himfelf  to  the  ftudy  of  the  law  at  Utrecht  •, 
but,  upon  his  father’s  being  created  a  duke,  he  betook 
himfelf  to  a  military  life,  and  ferved  fome  time  under 
the  duke  of  Marlborough.  Upon  quitting  the  army, 
in  which  he  did  not  long  remain,  he  applied  to  the  ae- 
quifition  of  that  knowledge  whieh  would  enable  him  to 
make  a  figure  in  the  political  world.  In  1705,  he  was 
conftituted  treafurer  of  Scotland,  and  made  a  eonfider- 
able  figure  in  parliament,  though  he  was  not  more  than 
23  years  of  age.  In  1706,  he  was  appointed  one  of 
the  commiftioners  for  treating  of  the  Union ;  and 
the  fame  year  was  ereated  Lord  Oronfay,  Dunoon, 
and  Arrois,  vifeount  and  earl  of  I  flay.  In  1708,  he 
was  made  an  extraordinary  lord  of  feflion  5  and  when 
the  Union  was  effeCted,  he  was  chofen  one  of  the  Six¬ 
teen  Peers  for  Scotland,  in  the  firft  parliament  of 
Great  Britain  ;  and  was  conftantly  eleCted  to  every  fu¬ 
ture  parliament  till  his  death,  except  the  fourth.  In 

1710,  he  was  made  juftice-general  of  Scotland.  In 

17 1 1,  he  was  called  to  the  privy  council  ”,  and  upon 
the  aceeffion  of  George  I.  he  was  nominated  lord  regi- 
fter  of  Scotland.  When  the  rebellion  broke  out  in 
1715,  he  again  betook  himfelf  to  arms,  in  defence  of 
the  houfe  of  Hanover,  and  by  his  prudent  conduCt  in 
the  Weft  Highlands,  he  prevented  General  Gordon 
at  the  head  of  three  thoufand  men,  from  penetrating 
into  the  country  and  railing  levies.  He  afterwards 
joined  his  brother  at  Stirling,  and  was  wounded  at  the 
battle  of  Dumblain.  In  1725,  he  was  appointed  keep¬ 
er  of  the  privy  feal }  and  from  this  time,  he  was  en- 
trufted  with  the  management  of  Seotifh  affairs.  In 
1734,  upon  his  religning  the  privy  feal,  he  was  made 
keeper  of  t]ie  great  feal,  which  office  he  enjoyed  till  his 
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Upon  the  deceafe  of  his  brother,  he  became  Camphetf. 
duke  of  Argyle,  hereditary  juftiee-general,  lieutenant, 

Iheriff,  and  Commiffary  of  Argylelhire  and  the  Weftern 
Ifles,  hereditary  great  mailer  of  the  houfehold,  heredi¬ 
tary  keeper  of  Dunftaffnage,  Carrick,  and  feveral  other 
caftles.  He  was  alfo  chancellor  of  the  univerfity  of 
Aberdeen  and  laboured  to  promote  the  intereft  of 
that,  as  well  as  of  the  other  univerfities  of  Scotland: 

He  particularly  encouraged  the  fehool  of  phyfie  at 
Edinburgh,  whieh  has  now  acquired  fo  high  a  reputa¬ 
tion.  Having  the  chief  management  of  Seotch  affairs, 
he  was  alfo  extremely  attentive  to  promote  the  trade, 
manufactures,  and  improvements  of  his  country.  It 
was  by  his  advice  that,  after  the  rebellion  in  1745* 
the  Highlanders  were  employed  in  the  royal  army.  He 
was  a  man  of  great  endowments  both  naturafcand  ac¬ 
quired,  wrell  verfed  in  the  laws  of  his  country,  and  pof- 
feffed  confiderable  parliamentary  abilities.  He  was 
likewife  eminent  for  his  Ikill  in  human  nature,  had 
great  talents  for  eonverfation,  and  had  collected 
one  of  the  moll  valuable  private  libraries  in  Great  Bri¬ 
tain.  He  built  himfelf  a  very  magnifieent  feat  at 
Inverary.  The  faculties  of  his  mind  continued  found 
and  vigorous  till  his  death,  whieh  happened  fudden- 
ly  on  the  15th  of  April  1761,  in  the  79th  year  of 
his  age.  He  was  married,  but  had  no  iffue  $  and 
was  fueceeded  in  his  titles  and  the  eftates  of  the 
family  by  John  Campbell,  fourth  duke  of  Argyle,  fon 
of  the  honourable  John  Campbell  of  Mammore,  who 
was  the  fecond  fon  of  Archibald  the  ninth  earl  of  Ar- 
gyle. 

The  family  of  Argyle  were  heritable  juftice  gene¬ 
rals  for  Scotland  till  abolifhed  by  the  jurifdiClion  aCl. 

They  are  ftill  heritable  matters  of  the  king’s  houfe¬ 
hold  in  Scotland,  and  keepers  of  Dunftaffnage  and 
Carrick. 

Campbell,  John ,  an  eminent  hiflorical,  biogra¬ 
phical,  and  political  writer,  was  born  at  Edinburgh, 

March  8.  1707-8.  His  father,  Robert  Campbell  of 
Glenlyon,  Efq.  was  captain  of  horfe  in  a  regiment 
commanded  by  the  then  earl  of  Hyndford  *,  and  his 

mother,  Elizabeth,  daughter  of .  Smith,  Efq.  of 

Windfor  in  Berkftiire,  had  the  honour  of  claiming  a 
defeent  from  the  poet  Waller.  Our  author,  their 


fourth  fon,  was  at  the  age  of  five  years  carried  from 
Scotland  to  Windfor,  where  he  received  the  firft  prin¬ 
ciples  of  his  education  5  and  at  a  proper  age,  he  was 
placed  out  as  clerk  to  an  attorney,  being  intended  for 
the  law.  This  profeflion,  however,  he  never  followed  \ 
but  by  a  clofe  application  to  the  acquifition  of  know¬ 
ledge  of  various  kinds,  beeame  qualified  to  appear  with 
great  advantage  in  the  literary  world.  In  1736,  be¬ 
fore  he  had  completed  his  30th  year,  he  gave  to  the 
public,  in  two  volumes  folio,  “  The  Military  Hi- 
ftory  of  Prince  Eugene  and  the  duke  of  Marlbo¬ 
rough,”  enriehed  with  maps,  plans,  and  cuts.  The  ' 
reputation  henee  acquired,  oecafioned  him  foon  af¬ 
ter  to  be  folicited  to  take  a  part  in  the  Ancient 
Univerfal  Hiftory.”  Whilft  employed  in  this  capital 
work,  Mr  Campbell  found  leifure  to  entertain  the 
world  with  other  productions.  In  1739,  he  publifhed 
the  “  Travels  and  Adventures  of  Edward  Brown, 
Efq.”  8vo.  In  the  fame  year  appeared  his  M  Me¬ 
moirs  of  the  Bafliaw  Duke  de  Ripperda,”  8vo,  reprint¬ 
ed,  with  improvements,  in  1 740.  Thefc  memoirs  were 

followed,  • 
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followed,  in  1741,  by  the  “  Concife  Hiftory  of  Spanifh 
America,”  8vo.  In  1742,  he  was  the  author  of  “  A 
X*ettcr  to  a  friend  in  the  Country,  on  the  Publication 
of  Thurloe’s  State  Papers  j  giving  an  account  of  their 
difeovery,  importance,  and  utility.  The  fame  year 
TWas  diftinguifhed  by  the  appearance  of  the  lit  and  2d 
volumes  of  his  “  Lives  of  the  Englifli  Admirals,  and 
other  eminent  Britifh  Seamen.”  I  he  two  remaining 
volumes  were  completed  in  1 744  \  and  the  whole,  Hot 
long  after,  was  ’tranflated  into  German.  This  was  the 
-hrft  of  Mr  Campbell’s  works  to  which  he  prefixed  his 
name  \  and  it  is  a  performance  of  great  and  acknow¬ 
ledged  merit,  In  1743,  he  publifhed  “  Hermippus 
revived  j”  a  fecond  edition  of  which,  much  improved 
and  enlarged,  came  out  in  1749,  under  the  following 
title:  “  Hermippus  Redivivus  :  or,  the  Sage’s  Tri¬ 
umph  over  Old  Age  and  the  Grave.  Wherein  a  me¬ 
thod  is  laid  down  for  prolonging  the  life  and  vigour 
uf  man.  Including  a  Commentary  upon  an  artcient 
Infcription,  in  which  this  great  fecret  is  revealed  j  fup- 
ported  by  numerous  authorities.  The  whole  interfper- 
fed  with  a  great  Variety  of  remarkable  and  well-atteft- 
ed  relations.”  This  extraordinary  tra&  had  its  origin 
in  a  foreign  publication  *  but  it  was  wrought  up  to 
'perfe&ion  by  the  additional  ingenuity  and  learning  of 
Mr  Campbell.  In  1744  he  gave  to  the  public,  in  two 
volumes  folio,  his  u  Voyages  and  1  ravels,”  on  Dr 
Harris’s  plan,  being  a  very  diftinguifhed  improvement 
of  that  colleaiort  which  had  appeared  in  1705..  \ 
time  and  care  employed  by  Mr  Campbell  in  this  im¬ 
portant  undertaking  did  not  prevent  his  engaging  in 
another  great  work,  the.  “  Biographia  Britanmca,” 
which  *began  to  be  publifhed  in  weekly  .numbers  in 
1745,  and  extended  to  feven  volumes  folio  :  but  our 
author’s  articles  were  only  in  the  firft  four  volumes  .5  of 
which  Dr  Kippis  obferves,  they  conftitute  the  prime 

merit.  .  ,  ,  .  r  * 

When  the  late  Mr  Dodfley  formed  the  defign  oi 
«  The  Preceptor,”  which  appeared  iti  1748,  Mr 
Campbell  was  to  adifl  in  the  undertakings  and  the 
parts  written  by  him  were  the  Introduaion  to  Chro¬ 
nology,  and  the  difeourfe  on  Trade  and  Commerce, 
both  of  which  difplayed  an  extenfive  fund  of  knowledge 
upon  thefe  fubjeas.  In  1750  he  publifhed  the  firft 
feparate  edition  of  his  44  Prefent  State  of  Europe. j”  a 
work  which  had  been  originally  begun  in  1746,  in  the 
“  Mufcum,”  a  very  valuable  periodical  performance, 
printed  for  Dodfley.  There  is  no  produaion  of  our 
author’s  that  hath  met  with  a  better  reeeption.  It 
has  gone  through  fix  editions,  and  fully  deferved  this 
encouragement.  The  next  great  undertaking,  which 
called  for  the  exertion  of  oUr  author’s  ^  abilities  and 
learning,  was  “  The  Modern  Univerfal pillory.”  This 
extenfive  work  was  publiflied,  from  time  to  time,  in 
detached  parts,  till  it  amounted  to  16  Volumes  folio  ) 
and  a  fecond  edition  of  it,  in  Svo,  began  to  make  its 
appearance  in  1759.  The  parts  of  it  written  by  Mr 
Campbell  were,  the  hiftories  of  the  Portuguefe,  Dutch 
Spanifti,  French,  Swedifli,  Danilh,  and  Oftend  Set¬ 
tlements  in  the  Eaft-Indies  ;  and  the  Hiftories  of  the 
Kingdoms  of  Spain,  Portugal,  Algarve,  Navarre,  and 
that  of  France,  from  Clovis  to  1 656.  As  our  author 
jiad  thus  diftinguilhed  himfelf  in  the  literary  world,  the 
degree  of  LL.  D.  was  very  properly  and  honourably 


102  3  CAM 

conferred  upon  him,  June  18.  1754,  by  the  univerfity  Campbell. 
of  Glafgow.  #  b  y 

His  principal  and  favourite  work  was,  44  A  Political 
Survey  of  Great  Britain,”  2  vol.  4to,  publifhed  a  fhort 


time  before  his  death  \  in  which  the  extent  of  his 
knowledge,  and  his  patriotic  fpirit,  are  equally  confpi- 
cuous.  Dr  Campbell’s  reputation  was  not  confined  to 
his  own  country,  but  extended  to  the  remoteft  parts  of 
Europe.  As  a  ftriking  inftance  of  this,  it  may  be 
mentioned,  that  in  the  fpring  of  1774,  the  emprefs  of 
Ruffia  was  pleafed  to  honour  him  with,  the  prefent  of 
her  pi&ure,  drawn  in  the  robes  worn  in  that  country 
in  the  days  of  John  Bafiliowitz,  grand  duke  of  Mufcovy, 
who  was  contemporary  with  Queen  Elizabeth.  1  o 
manifeft  the  dodor’®  fenfc  of  her  imperial  majefty’s 
goodnefs,  a  fet  of  the  44  Political  Survey  of  Britain,” 
bound  in  Morocco,  highly  ornamented,  and  accompa¬ 
nied  with  a  letter  deferiptive  of  the  triumphs  and  feli¬ 
cities  of  her  reign,  was  forward ed  to  St  Peterfburg, 
and  conveyed  into  her  hands  by  Prince  Grloff,  \vhcs 
had  refided  fome  months  in  this  kingdom. 

Dr  Campbell  in  1736  married  Elizabeth,  daughter 
of  Benjamin  Vobe,  of  Leominfter,  in  .  the  county  of 
Hereford,  gentleman,  with  whom  he  lived  nearly  40 
years  in  the  greateft  conjugal  harmony  and  happinefs. 
So  wholly  did  he  dedicate  his  time  to  books,  that  he 
feldom  went  abroad  :  but  to  relieve  himfelf  as  much  as 
poffible  from  the  inconveniences  incident  to  a  fedentary 
life,  it  was  his  cuftom,  when  the  Weather  would  ad¬ 
mit,  to  walk  in  his  garden  \  or  otherwife  in  fomc  room 
of  his  houfe,  by  way  of  exercife.  By  this  method, 
united  with  the  ftri&eft  temperance  in  eating,  and  an 
equal  abftcmioufnefs  in  drinking,,  he.  enjoyed  a  good 
ftate  of  health,  though  his  conftitution  was  delicate. 
His  domeftic  manner  of  living  did  not  preclude  him 
from  a  very  extenfive  and  honourable  acquaintance. 
His  houfe,  efpecially  on  a  Sunday  evening,  was  tine 
refort  of  the  moft  diftinguifhed  perfons  of  all  rank?, 
and  particularly  of  fuch  as  had  rendered  themfelves 
eminent  by  their -knowledge  or  love  of  literature.  He 
received  foreigners,  who  were  fond  of  learning,  with 
an  affability  and  kindnefs  which  excited  in  them  the 
higheft  refpeft  and  veneration  *,  and  his  inftru&ive  and 
cheerful  convention  made  him  the  delight  of  his 
friends  in  general.  He  was,  during  the  latter  part  of 
his  life,  agent  for  the  province  of  Georgia  in  North 
America  j  and  died  at  the  clofe  of  the  year  i775» 
the  67th  year  of  his  age.  The  doftor’s  literary 
knowledge  was  by  no  means  confined  to  the  fubjeas 
on  which  he  more  particularly  treated  as  an  author  ; 
he  was  well  acquainted  with  the  mathematics,  and 
had  read  much  in  medieine.  It  hath  been  with 
great  reafon  believed,  that  if  he  had  dedicated  his 
ftudies  to  this  laft  feience,  he  would  have  made  a 
Very  confpicuous  figure  m  the  medical  profefTion,  He 
was*7 eminently  verfed  in  the  different  parts  of  facred  li¬ 
terature  j  and  his  acquaintance  with  the  languages  ex¬ 
tended  not  only  to  the  Hebrew,  Greek  and  Latin 
among  the  ancient,  and  to  the  French,  Italian,  Spa- 
nifh,  Portuguefe,  and  Dutch,  among  the  modern  *,  but 
likewife  to  the  Oriental  tongues.  He  was  particularly 
fond  of  the  Greek  language.  His  attainment  of  fuch  a 
variety  of  knowledge  was  exceedingly  aflifted  by  a 
memory  furprifingly  retentive,  and  which  indeed  afto- 


CAM 


Campbell,  nifhed  every  perfon  with  whom  he  was  converfant.  In 
'  "  v  communicating  his  ideas,  lie  had  an  uncommon  readi- 

nefs  and  facility  ;  and  the  flyle  of  his  works,  which  had 
been  formed  upon  the  model  of  that  of  the  celebrated 
Bifhop  Sprat,  was  pcrfpicuous,  eafy,  flowing,  and  har¬ 
monious.  To  all  thefe  accomplifhments  of  the  under- 
ftanding,  Dr  Campbell  joined  the  more  important  vir¬ 
tues  of  a  moral  and  pious  character.  His  difpofition 
was  gentle  and  humane,  and  his  manners  kind  and 
obliging.  He  was  the  tendered  of  hufbands,  a  mod 
indulgent  parent,  a  kind  mailer,  a  firm  and  finccre 
friend.  To  his  great  Creator  he  paid  the  conilant  and 
ardent  tribute  of  devotion,  duty,  and  reverence  ;  and 
in  his  correfpondences  he  fhowed  that  a  fenfe  of  piety 
was  always  nearefl  his  heart. 

Campbell,  George ,  D.  D.  was  born  at  Aberdeen 
in  December  1719.  He  was  educated  at  the  gram¬ 
mar  fehool  in  the  fame  town,  and  intended  for  the. 
employment,  of  fignet-writer,  an  occupation  fimilar 
to  that  of  an  Englifh  attorney,  in  which  he  was  bound 
an  apprentice.  The  love  of  fludy,  however,  prevailed: 
over  every  oppofibion  :  in  1 7.4  *  he  attended  divinity 
le&ures  at  Edinburgh  before  the  term  of  his  apprentices¬ 
hip  was  fully  completed,  and  foon  after  became  a  regu¬ 
lar  iludent  in  the  univerfity  of  Aberdeen,  attending  the 
fedures  of  Profeflor  Lumfden  in  King’s,  and’  Profeflor 
Chalmers. in  Marifehal,  college.  In  1746  he  was  li- 
cenfed  to  preach  by  the  prefhytery  of  Aberdeen.  In 
1748  he.  obtained  the.  living  of  Banchory  Ternan,  in 
which  fituation  he  became  a  married  man,  and  was 
fortunate  in  pofleffing  a  lady  44  remarkable  for  the 
fagacity  of  her  undemanding,  the  integrity  of  her 
heart,  the  general  propriety  of  her  condud,  and  her 
fkill  in  the  management  of  domeflic  oeconomy.”  Mu¬ 
tual  happinels  was  the  confequenee  of  tnis  union,  which 
was  not  terminated  till  her  d'eath.  in  I792*  1 7 57' 

he  was  tranflated.  to  Aberdeen,  to  be  one  of  the  mini- 
flers  of  that  town,  and  in  175.9  was  prefented  to  the 
office  of  principal  of  Marifehal  college. 

Mr  Hume’s  Treatife  on  Miracles  gave  the  nev/  prin¬ 
cipal  an  opportunity  of  evincing  that  he  was  not  un¬ 
worthy  of  his  office.  He  oppofed  it  in  a  fermon  preach¬ 
ed  before  the  provincial  fynod  of  Aberdeen,  in  1760, 
which  he  was  requcfled  to  publifh ;  but  he  preferred 
the  form  of  a  diflcrtation,  and  in  that  flate  fent  the 
manufeript  to  Dr  Blair,  to  be  by  him  communicated 
to  the  metaphyfician.  Availing  himfelf  then  of  the  re¬ 
marks  of  his  friends,  and  his  opponent,  he  gave  it  to 
the  world  in  1765,  with  a  dedication  to  Lord  Bute  : 
but  however  defirable  the  patronage  of  the  minifler 
might  be  in  other  refpc£ls,  it  was  of  very  little  affifl- 
ance  in  giving  circulation,  in  the  literary  world,  to  an 
efiay  which,  from  the  favourable  impreffions  of  Blair 
and  Hume,  was  eagerly  read,  and  univerfally  admired. 

In  1771  he  was  elefted  profeflor  of  divinity  in  Ma- 
rifchal  college,  on  which  he  refigned  his  office  as  one 
of  the  minifters  of  Aberdeen  :  but  as  44  minifler  of 
Gray  Friars,  an  office  conjoined  to  the  profefforfhip 
about  a  century  ago,  he  was  obliged  to  preach  once 
every  Sunday  in  one  of  the  cflablifhed  churches.’’  Few 
perfons  feem  to  have  entertained  truer  notions  of 
the  office  of  a  teacher  in  an  univerfity  than  our  new 
profefior ;  and  the  plan  he  had  in  view,  on  entering 
upon  his  le&ures,  though  exprefled  in  rather  too  ftrong 
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language,  may  be  recommended  to  every  one-  who  un-  Campbell, 
dertakes  a  fimilar  employment. 

“  Gentlemen,  (he  thus  addreffes  his  pupils)  the  na¬ 
ture  of  my  office  has  been  much  mifunderftood.  It  is 
fuppofed,  that  I  am  to  teach  you  every  thing  connec¬ 
ted  with  the  fludy  of  divinity.  I  tell  you  honeilly,  that 
I  am  to  teach  you  nothing.  Ye  are  not  fchool-boys. 

Ye  arc  young  men,  who  have  finifhed  your  courfesv  of 
philofophy,  and  ye  are  no  longer  to  be  treated  as  if  ye* 
were  at  fehool.  Therefore,  I  repeat  it,  I  am  to  teach 
you  nothing;  but,  by  the  grace  of  God,  I  will  affifl  you 
to  teach  yourfelves  every  thing.”  In  1 77 1  hepubliihed 
his  excellent  fermon  on  the  Spirit  of  the  Gofpel ;  and,, 
in  1776,  his  Philofophy  of  Rhetoric*  In  this  latter 
year,  alfo,  he  acquired  the  friendfhip  of  Dr  Tucker  by 
a  fermon,  then  mueh  admired,  and  very  generally  read,, 
on  the  Duty  of  Allegiance,  in  which  he  endeavours  to* 
fhow  a  that  the  Britifh  colonies  in  America  had  no- 
right,  either  from  reafon  or  from  Scripture,  to  throw- 
off  their  allegiance  and  he  ufes  thoie  vulgar  argu¬ 
ments,.  which,  as  being  purely  political,  and  more 
cfpecialiy  adapted  to  the  fentiments  of  the-  majority  of 
that  day,  were  very  improper  topics  for  the  pulpit. 

It  is  fo  much  the  fafhion  for  divines  to  make  the  vary-- 
ing  politics  of  the  hour  the  fubje£l  of  their  difeourfes, 
and  in  them  to  follow  the  fentiments  of  thofe  whofe  • 
patronage  is  deemed  mofl  advantageous,  that  we  muff 
not  be  very  fevere  in  our  anim ad ver lions  on  the  prefent 
occafion.  In  1777  he  chofe  a  better  fubjeft  for  a  dif— 
courfe,  which  he  publifhed  at  the  requeit  of  the  So¬ 
ciety  for  propagating  Chriftian  Knowledge,  and  in 
which  the  fucceis  of  the  firfl  publifhers  of  the  Gofpel  is  - 
ably  treated  as  a  proof  of  its  truth.  In  177 9>  when 
many  ©f  his  countrymen,  led  away  by  the  madnefs  of 
enthufiafm  and  fanaticifm,  w  ere  rufhing  headlong  into 
the  moff  antiehriftian  pra£lice  of  pcrfecution,  he  pub¬ 
lifhed  a  very  feafonable  addrefs  to  the  people  of  Scot¬ 
land,  on  the  alarms  -which  had  been  raifed  by  the  bill 
in  favour  of  the  Roman  Catholics. 

In  the  fame  year,  alfo,  he  publifhed*  a  fermon  on  the 
Happy  Influence  of  Religion  on  Civil  Society.  Phc 
laft  work  which  he  lived  to  bring  before  the  public 
was  his  Tranflation  of  the  Four  Gofpels,  with  prelimi¬ 
nary  differtations,  and  explanatory  notes,  of  which 
it  is  unncceffary  to  fay  any  thing  farther  in  this  place 
than  that  it  is  worthy  of  his  talents  and  chara&er. 

In  1795  he  refigned  his  profefforfhip,  in  a  letter,  to 
the  moderator  of  the  prefhytery  of  Aberdeen,  which 
they  voted  to  be  inferted  in  their  records.  Soon  after 
the  refignation  of  his  profefforfhip,  he  refigned  alfo 
the  piincipalfhip,  on  a  penfion  of  30CI.  a-year  being 
conferred  on  him  by  government  :  but  this  penfion 
he  poflefled  for  a  very  fliort  time;  for,  on  the  3*^  ^ 

March,  1796,  his  laft  illncfi  feized  him,  and  on  the 
next  morning  it  was  followed  by  a  paroxyfm  of  the 
palfy,  which  deflroyed  his  faculty  of  fpeech,  and  un¬ 
der  which  he  languifhed  till  he  died.  .  His  funeral  fer¬ 
mon  wras  preached  on  the  17th  of  April  by  Dr  Brown^ 
who  had  fucceedcd  him  in  the  offices  of  principal  and 
profeflor. 

His  chara&er,  very  juftly  drawn  by  the  fame  gentle¬ 
man,  we  fliall  now  lay  before  our  readers. .  44  Dr 
Campbell,  as  a  public  teacher,^  was  long  admired  for 
the  clearncfs  and  copioufnefs  wTith  which  he  illuffrat- 
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Ctopbell  ed  the  great  doctrines  and  precepts  of  religion,  and 
the  ftrength  and  energy  with  which  he  enforced  them. 
Intimately  perfuaded  of  the  truth  and  infinite  confe- 
qucnce  of  what  revelation  teaehes,  he  was  ftrongly  de- 
firous  of  carrying  the  fame  conviction  to  the  minds  of 
his  hearers,  and  delivered  his  difeourfes  with  that  zeal 
which  flows  from  ftrong  imprefiions,  and  that  power 
of  perfuafion  which  is  the  rcfult  of  finccrity  of  heart, 
combined  with  clearnefs  of  underftanding.  He  was 
fatisfied,  that  the  more  the  pure  dictates  of  the  gofpel 
were  ftudied,  the  more  they  would  approve  them- 
felves  to  the  mind,  and  bring  forth,  in  the  affeCtions  and 
conduCt,  all  the  peaceable  fruits  of  righteoufnefs.  The 
unadulterated  dictates  of  Chriftianity,  he  was,  there¬ 
fore,  only  ftudious  to  recommend  and  inculcate  •,  and 
knew  pcrfeCtly  to  diferiminate  them  from  the  inven¬ 
tions  and  traditions  of  men.  His  chief  ftudy  ever  was, 
to  direCt  belief  to  the  great  objeCts  of  praCtice  )  and, 
without  thefe,  he  viewed  the  molt  orthodox  profeflion 
as  u  a  founding  brafs,  and  a  tinkling  cymbal.”  But, 
befides  the  charaCtcr  of  a  preacher  of  righteoufnefs, 
he  had  alfo  that  of  a  teacher  of  the  fcience  of  divi¬ 
nity  to  fuftain.  How  admirably  he  difcharged  this 
duty,  and  with  what  efteCt  he  conveyed  the  foundeft 
and  molt  profitable  inftruCtion  to  the  minds  of  his  fcho- 
lars,  let  thofe  declare  who  are  now  in  various  congre¬ 
gations  of  this  country,  communicating  to  their  fellow 
Chriftians  the  fruits  of  their  ftudies  under  fo  able  and 
judicious  a  teacher.  Difcarding  all  attachment  to  hu¬ 
man  fyftcms,  merely  confidcred  asfuch,  he  tied  his  faith 
to  the  Word  of  God  alone,  poifeifed  the  happieft  ta¬ 
lent  in  inveftigating  its  meaning,  and  communicated  to 
his  hearers  the  refult  of  his  own  inquiries,  with  a  pre- 
cifion  and  perfpicuity  which  brought  light  out  of  ob- 
feurity,  and  rendered  clear  and  Ample  what  appeared 
intricate  and  perplexed.  He  expofed,  without  referve, 
the  corruptions  whieh  ignorance,  craft,  and  hypocrify, 
had  introduced  into  religion,  and  applied  his  talent  for 
ridicule  to  the  beft  of  all  purpofes,  to  hold  up  to  con¬ 
tempt  the  abfurdities  with  which  the  pure!!  and  fu- 
blimcft  truths  had  been  loaded. 

“  Placed  at  the  head  of  a  public  feminary  of  learn¬ 
ing,  he  felt  all  the  importance  of  fuch  a  fituation,  and 
uniformly  directed  his  influence  to  public  utility.  His 
enlarged  and  enlightened  mind  juftly  appreciated  the 
extenfive  confequence  of  the  education  of  youth.  He 
anticipated  all  the  effe&s  refulting  to  the  great  com¬ 
munity  of  mankind,  from  numbers  of  young  men  ilfuing, 
In  regular  fucceflion,  from  the  univerfity  over  which  he 
prefided,  and  occupying  the  different  departments  of 
focial  life. 

“  His  benevolent  heart  delighted  to  reprefent  to  it- 
felf  the  fludents  under  his  dire&ion  ufefully  and  ho¬ 
nourably  difeharging  the  refpe£live  duties  of  their  dif¬ 
ferent  profeflions  •,  and  fome  of  them,  perhaps,  filling 
the  molt  diftinguifhed  ftations  of  civil  fociety.  With 
thefe  profpe&s  before  him,  he  conftantly  directed  his 
ublic  conduct  to  their  attainment.  He  never  fuffered 
is  judgement  to  be  warped  by  prejudice  or  partiality, 
«r  his  heart  to  be  feduced  by  paflion  or  private  intereft. 
Thofe  mean  and  ignoble  motives  by  which  many  are 
'»£luated  in  the  difeharge  of  important  trufts,  approach¬ 
ed  not  his  mind.  A  certain^Jionourable  pride,  if  pride 
it  may  be  called,  diffufed  an  uniform  dignity  over  the 
whole  of  his  behaviour.  He  felt  the  man  degraded 
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by  the  perverflon  of  public  chara&er.  His  underfland-  Catrpbelh 
ing  alfo  clearly  (hewed  him  even  perfonal  advantage  at-  1 
tachcd  to  fuch  principles  and  pradtice,  as  he  adopted 
from  a  fenfc  of  obligation,  and  thofe  elevated  concep¬ 
tions  of  real  worth  which  were  fo  congenial  to  his  foul. 

He  faw,  he  experienced,  efteem,  refpedl,  and  influence, 
following  in  the  train  of  integrity  and  beneficence  *,  but 
contempt,  difgrace,averfion, and  complete  infignificance, 
elofely  linked  to  corruption  and  felfilhnefs.  Little  minds, 
are  feduced  and  overpowered  by  felfifli  confiderations, 
becaufe  they  have  not  the  capacity  to  look  beyond  the 
prefent  advantage,  and  to  extend  to  the  mifery  that 
Hands  on  the  other  fide  of  it.  The  fame  circumftance 
that  betrays  the  perverfity  of  their  hearts,  alfo  evinces 
the  weaknefs  of  their  judgements. 

M  His  reputation  as  a  writer  is  as  extenfive  as  the 
prefent  intercourfe  of  letters  }  not  confined  to  his  own 
country,  but  fpread  through  every  civilized  nation.  In 
his  literary  purfuits,  he  aimed  not,  as  is  very  often  the 
cafe,  with  men  of  diftinguiihed  literary  abilities,  mere¬ 
ly  at  eftablifliing  his  own  celebrity,  or  increafing 
his  fortune  5  but  had  chiefly  at  heart  the  defenee  of 
the  great  caufe  of  Religion,  or  the  elucidation  of  her 
dilates. 

u  At  an  early  period  he  entered  the  lifts  as  a  cham¬ 
pion  for  Chriftianity  againft  one  of  its  acuteft  oppo¬ 
nents.  He  not  only  triumphantly  refuted  his  argu¬ 
ments,  but  even  conciliated  his  refpeft  by  the  handfome 
and  dexterous  manner  in  which  his  defence  was  conduct- 
ed.  While  he  refuted  the  infidel,  he  fpared  the  man, 
and  exhibited  the  uncommon  fpe&acle  of  a  polemical 
writer  poflefling  all  the  moderation  of  a  Chriftian.  But 
while  he  defended  Chriftianity  againft  its  enemies,  he 
vTas  defirous  of  contributing  his  endeavours  to  increafc, 
among  its  profelfors,  the  knowledge  of  the  facred  wri¬ 
tings.  Accordingly,  in  the  latter  part  of  his  life,  he 
favoured  the  world  with  a  work,  the  fruit  of  copious 
erudition,  of  unwearied  application  for  almoft  thirty 
years,  and  of  a  clear  and  comprehenfive  judgement.  We 
have  only  to  regret,  that  the  other  writings  of  the 
New  Teftament  have  not  been  elucidated  by  the  fame 
pen  that  tranflated  the  Gofpels.  Nor  were  his  literary 
merits  confined  to  theology,  and  the  ftudies  more  im¬ 
mediately  connedled  with  it.  Philofophy,  and  the  fine 
arts,  are  alfo  indebted  to  his  genius  and  labours  ;  and 
in  him  the  polite  fcholar  was  eminently  joined  to  the 
deep  and  liberal  divine. 

i(  Political  principles  will  always  be  much  afife£led 
by  general  character.  This  was  alfo  the  cafe  with  Dr 
Campbell.  In  politics,  he  maintained  that  moderation 
which  is  the  fureft  criterion  of  truth  and  re&itude,  and 
was  equally  diftant  from  thofe  extremes  into  which  men 
are  fo  apt  to  run  in  great  political  queftions.  He  che- 
riftied  that  patriotifm  which  confifts  in  wiftiing,  and  en¬ 
deavouring  to  promote,  the  greateft  happinefs  of  his 
country,  and  is  always  Subordinate  to  univerfal  benevo¬ 
lence.  Firmly  attached  to  the  Britifli  conftitution,  he 
was  animated  with  that  genuine  love  of  liberty  which 
it  infpires  and  invigorates.  He  was  equally  avetfe  to 
defpotifm  and  to  popular  anarchy  5  the  two  evils  into 
*  which  political  parties  are  fo  frequently  hurried,  to  the 
deftru&ion  of  all  that  is  valuable  to  government.  Par- 
ty-fpirit,  of  whatever  defeription,  he  confidered  as  ha¬ 
ving  an  unhappy  tendency  to  pervert,  to  the  mod  per¬ 
nicious  purposes,  the  beft  principles  of  the  human  mind, 
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and  to  clothe  the  moft  iniquitous  a&iens  with  the  raoft 
fpeelous  appearances.  Although  tenacious  of  thofe 
j  fentiments,  whether  in  religion  or  politics,  which  he 
was  convinced  to  be  rational  and  juft,  lie  never  fuffer- 
ed  mere  difference  of  opinion  to  impair  his  good  will, 
to  obftruCt  his  good  offices,  or  to  cloud  the  cheerfulnefs 
of  converfation.  His  own  converfation  was  enlivened 
by  a  vein  of  the  moft  agreeable  pleafantry.” 

CAMPBELTOWN,  a  parliament  town  of  Ar- 
gylefhirc  in  Scotland,  feated  on  the  eaftern  fliorc  of 
the  peninfula  of  Kintyre  or  Cantyre,  of  which  it  is  the 
capital.  It  hath  a  good  harbour ;  and  is  now  a  very 
confiderable  place,  though  within  thefe  50  years  only 
•a  petty  filling  town.  It  has  in  fadt  been  created  by 
the  fifliery :  for  it  was  appointed  the  place  of  rendez¬ 
vous  for  the  buffes  ;  and  above  260  have  been  feen 
in  the  harbour  at  once.  The  inhabitants  are  reckon¬ 
ed  at  upwards  of  8000  in  number.  W.  Long.  5.  10. 
N.  Lat.  54. 

CAMPDEN,  a  fmall  town  of  Gloucefterlliire  in 
England,  containing  about  200  houfes.  It  gives  title 
©f  VHeount,  by  eourtefy,  to  the  earl  of  Gainfborough 
his  fon.  W.  Long.  1.  50.  N.  Lat.  52. 

CAMPEACHY,  a  town  of  Mexico  in  South  A- 
mcrica,  feated  on  the  eafl  coaft  of  a  bay  of  the  fame 
name,  on  the  weft  of  the  province  of  Yucatan.  It  is 
defended  by  a  good  wall  and  ftrong  forts  \  but  is  nei¬ 
ther  fo  rich,  nor  carries  on  fuch  a  trade,  as  formerly  \ 
it  having  been  the  port  for  the  fale  of  logwood,  the 
place  where  it  is  cut  being  about  30  miles  diflant.  It 
was  taken  by  the  Englifh  in  1596  5  by  the  Bucaneers 
m  1678*,  and  by  the  Flibufters  of  St  Domingo  in 
1685,  who  fet  it  on  fire  and  blew  up  the  citadel.  W. 
Long.  93.  7.  N.  Lat.  19.  20. 

C amp E AC H T- Wood.  See  H^ematoxylum,  Bota¬ 
ny  Index . 

CAMPEN,  a  ftrong  town  of  Overyffel  in  the  Uni¬ 
ted  Provinces.  It  hath  a  citadel  and  a  harbour  5  but 
the  latter  is  almoft  choked  up  with  fand.  It  was  ta¬ 
ken  by  the  Dutch  in  1578,  and  by  the  French  in 
1672  :  but  they  abandoned  it  the  following  year.  It 
is  feated  near  the  mouth  of  the  river  Yffel  and  Zuyder 
Zee.  E.  Long.  5.  35.  N.  Lat.  52.  38. 

CAMPESTRE,  in  antiquity,  a  fort  of  cover  for 
the  privities,  worn  by  the  Roman  foldiers  in  their  field 
cxercifes  *,  being  girt  under  the  navel,  and  hanging 
down  to  the  knees.  The  name  is  fuppofed  to  be  form¬ 
ed  from  campus,  the  field  or  place  where  the  Roman 
foldiers  performed  their  exercifes. 

C  AMPHORA,  or  Camphire,  a  folid  concrete 
fubftance  ex  traced  from  the  wood  of  the  laurus  cam- 
phora.  See  Chemistry,  and  Materia  Medica 
Index . 

Pure  camphire  is  very  white,  pellucid,  fomewhat 
un&uous  to  the  touch  5  of  a  bitterifh  aromatic  tafte, 
yet  accomnanied  with  a  fenfe  of  eoolnefs  j  of  a  very 
fragrant  fmell,  fomewhat  like  that  of  rofemary,  but 
much  ftronger.  It  has  been  very  long  efteemed  one  of 
the  moft  efficacious  diaphoretics ;  and  has  been  cele¬ 
brated  in  fevers,  malignant  and  epidemical  diftempers. 
In  deliria,  alfo,  where  opiates  could  not  procure  fieep, 
but  rather  aggravated  the  fymptoms,  this  medicine  has 
often  been  obferved  to  procure  it.  All  thefe  effe61s, 
however,  Dr  Cullen  attributes  to  its  fedativc  property, 
and  denies  that  camphire  has  any  ether  medicinal  vir- 
Vol.  V.  Part  I. 
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tues  than  thofe  of  an  antifpafmodic  and  fedative.  He  Caxnphoj*a 
allows  it  to  be  very  powerful,  and  capable  of  doing  II. 
much  good  or  much  harm.  From  experiments  made  Campian,Jf 
on#  different  brute  creatures,  camphire  appears  to  be 
poifonous  to  every  one  of  them.  In  fome  it  produced 
fleep  followed  by  death,  without  any  other  fymptom. 

In  others,  before  death,  they  were  awakened  into  eon- 
vulfions  and  rage.  It  feems,  too,  to  aft  chiefly  on 
the  ftomach  5  for  an  entire  piece  fwallowed,  produced 
the  above-mentioned  effe£ls  with  very  little  diminu- 
tioh  of  wreight. 

CAMPHUYSEN,  Dirk  Theodore  Raphael,  an 
eminent  painter,  Was  born  at  Gorcum  in  1586.  He 
learned  the  art  of  painting  from  Diederic  Govertze  ; 
and  by  a  ftudious  application  to  it,  he  very  foon  not 
only  equalled,  but  far  furpaffed  his  mafter.  He  had 
an  uncommon  genius,  and  ftudied  nature  with  care, 
judgment,  and  aftiduity.  His  fubjefls  wTere  landfcapes, 
moftly  fmall,  with  ruinous  buildings,  huts  of  peafants 
or  view's  of  villages  on  the  banks  of  rivers,  with  boats- 
and  hoys,  and  generally  he  reprefented  them  by  moon¬ 
light.  .  His  pencil  is  remarkably  tender  and  foft,  hi* 
colouring  true  nature  and  very  tranfparent,  and  his  ex- 
pertnefs  in  perfpedtive  is  feen  in  the  proportional  di- 
ftances  of  his  objesfts,  which  are  excellently  contrived, 
and  have  a  furprifing  degree  of  nature  and  truth.  As 
he  left  off  painting  at  an  age  when  others  are  fcarcely 
qualified  to  commence  artifts,  few  of  his  works  are  to 
be  met  W'ith,  and  they  bring  confiderable  prices  }  as 
they  cannot  but  give  pleafure  to  the  eye  of  every  ob- 
ferver.  He  painted  his  pictures  with  a  thin  body  of 
colour,  but  they  are  handled  with  fingular  neatnefs 
and  fpirit.  He  pra&ifed  in  his  profeffion  only  till  he 
was  1 8  years  of  age,  and  being  then  recommended  as 
a  tutor  to  the  fons  of  the  lord  of  Nieuport,  he  under¬ 
took  the  employment,  and  difeharged  it  with  fo  much 
credit,  that  he  was  appointed  fecretary  to  that  noble¬ 
man.  Fie  excelled  in  drawing  wfith  a  pen  }  and  the 
defigns  wrhich  he  finiftied  in  that  manner  are  exceed¬ 
ingly  valued. 

CAMPIAN,  Edmund,  an  Engliili  Jefiuit,  was  born 
at  London,  of  indigent  parents,  in  the  year  1 540  \  and 
educated  at  Chrift’s  hofpital,  wdiere  he  had  the  honour 
to  fpeak  an  oration  before  Queen  Mary  on  her  aeeef- 
lion  to  the  throne.  He  was  admitted  a  feholar  of  St 
John’s  college  in  Oxford  at  its  foundation,  and  took 
the  degree  of  mafter  of  arts  in  1 564.  About  the  fame 
time  he  was  ordained  by  a  biffiop  of  the  church  of 
England,  and  became  an  eloquent  Proteftant  preacher. 

In  1566,  when  Queen  Elizabeth  w7as  entertained  by 
the  univerfity  of  Oxford,  he  fpoke  an  elegant  oration 
before  her  majefty,  and  was  alfo  refpondent  in  the  phi- 
lofophy  a<ft  in  St  Mary’s  church.  In  1568,  he  wras 
junior  prodlor  of  the  univerfity.  In  the  following  year, 
he  went  over  to  Ireland,  where  he  w7rote  a  hiftory  of 
that  kingdom,  and  turned  Papift  ;  but  being  found 
rather  too  afliduous  in  perfuading  others  to  follow  his 
example,  he  was  committed  to  prifon.  He  foon,  howf- 
ever,  found  means  to  make  his  efcape.  He  landed  in 
England  in  1571  ;  and  thence  proceeded  to  Douay 
^  in  Flanders,  wThere  he  publicly  recanted  his  former  he-  ' 
refy,  and  was  created  bachelor  of  divinity.  He  wTent 
foon  after  to  Rome,  where,  in  1573,  he  was  admitted 
of  the  focicty  of  Jefus,  and  was  fent  by  the  general  of 
that  order  to  Vienna,  wffiere  he  wrote  his  tragedy  cal- 
O  Jc;l 
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Campian  led  Neel  nr  et  AjnbroJia ,  which  was  acted  before  the  cni- 
II. .  pcror  with  great  applaufe. 

Catores.°C*  From  Vienna  he  went  to  Prague  in  Bohemia,  where 
*Jt  he  refided  in  the  Jcfuits  college  about  fix  years,  and 

then  returned  to  Rome.  From  thence,  in  15^°*  he  was 
fent  by  Pope  Gregory  XIII.  with  the  celebrated  Father 
Parfons,  to  convert  the  people  of  England.  From  Pitts 
we  learn,  that,  fome  time  before,  feveral  Englifh  priefts, 
infpired  by  the  Holy  Ghoft,  had  undertaken  to  convert 
their  countrymen*,  that  80  of  thefe  from  foreign  femina- 
ries,  befides  feveral  others  who  by  God’s  grace  had  been 
converted  in  England,  were  a£tually  engaged  in  the 
pious  work  with  great  fuccefs  \  that  fome  of  them  had 
luffered  imprifonment,  chains,  tortures,  and  ignomini¬ 
ous  death,  with  becoming  conftancy  and  relolution  : 
but  feeing  at  laft  that  the  labour  was  abundant,  and 
the  labourers  few,  they  folicited  the  affiftance  of  the 
Jefuits  }  requefling,  that  though  not  early  in  the  morn¬ 
ing,  they  would  at  leaf!  in  the  third,  fixth,  or  ninth 
hour,  fend  labourers  into  the  Lord’s  vineyard.  In  con- 
fequence  of  this  folicitation,  the  above  two  were  fent 
to  England.  They  arrived  in  an  evil  hour  for  Campian, 
at  Dover  \  and  were  next  day  joyfully  received  by  their 
friends  at  London.  He  had  not  been  long  in  England, 
before  Walfingham  the  fecretary  of  date,  being  in¬ 
formed  of  his  uncommon  afliduity  in  the  caufe  of  the 
church  of  Rome,  ufed  every  means  in  his  power  to  have 
him  apprehended,  but  for  a  long  time  without  fuccefs. 
However,  he  was  at  lad  taken  by  one  Elliot,  a  noted 
priefl-t alter ,  who  found  him  in  the  houfe  of  Edwa.'d 
Yates,  Efq.  at  Lyford  in  Berkihire,  and  conduaed  him 
in  triumph  to  London,  with  a  paper  on  his  hat,  on 
which  was  written  Campian  the  Jefuit .  He  was  im- 
prifoned  in  the  Tower  }  where  Wood  fays,  “  he  did 
undergo  many  examinations,  abufes,  wrackings,  tor¬ 
tures  j”  exquifitijfimis  cruciatibus  tortus ,  fays  Pitts.  .  It 
is  hoped,  for  the  credit  of  our  reformers,  this  torturing 
part  of  the  dory  is  not  true.  The  poor  wretch,  how- 
was  condemned,  on  the  datute  25  Ed.  III.  for 
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high  treafon  *,  and  butchered  at  Tyburn,  with  two  or 
three  of  his  fraternity.  Ilowfoever  criminal  in  the  eye 
of  the  law,  or  of  the  Engliih  gofpel,  might  be  the  zeal 
of  this  Jefuit  for  the  falvation  of  the  poor  heretics  of 
this  kingdom,  biographers  of  each  perfualion  unite  in 
giving  him  a  great  and  amiable  character.  All  wri¬ 
ters  (lays  the  Oxford  antiquary),  whether  Protedants 
or  Popilh,  fay,  that  he  was  a  man  of  admirable  parts  ; 
an  elegant  orator,  a  fubtile  philofopher  and  difputant, 
and  an  exaft  preacher  whether  in  Engliih  or  the  Latin 
tongue  j  of  a  fweet  difpofition,  and  a.  well-polifhed 
man.”  Fuller,  in  his  church-hidory,  fays,  44  he  was  of 
a  fweet  nature,  condantly  carrying  about  him  the 
charms  of  a  plaulible  behaviour,  of  a  fluent  tongue, 
and  good  parts.”  His  Hidory  of  Ireland,  in  two 
books,  was  written  in  1 5 7°  ?  a,nd  publilhed,  by  Sir 
James  Ware,  from  a  manufeript  in  the  Cotton  library, 
Dublin,  1633,  folio.  He  wrote  alfo  Chronologia  Um- 
verfalis ,  a  very  learned  work }  and  various  other  trails. 

CAMPICURSIO,  in  the  ancient  military  art,  a 
march  of  armed  men  for  feveral  miles,  from  and  back 
again  to  the  camp,  to  inftrudt  them  in  the  military  pace. 
This  exercife  was  nearly  akin  to  the  decurfo ,  from  which 
it  only  differed,  in  that  the  latter  was  performed  by 
horfemen,  the  former  alfo  by  foot. 

CAMPIDQCTORES,  or  Camfiductorxs,  in  the 
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Roman  army,  were  officers  who  indru&ed  the  foldiery  Campulcfc. 
in  the  difeipline  and  excrcifes  of  war,  and  the  art  of  tcf,es 
handling  their  weapons  to  advantage.  Thefe  are  alfo 
fometimes  called  campigeni,  and  armidottores . 

CAMPIDUCTOR,  in  middle-age  writers,  fignifies 
the  leader  or  commander  of  an  army,  or  party. 

CAMPION,  in  Botany ,  the  Engliih  name  of  the 
Lychnis. 

Campion,  a  town  of  the  kingdom  of  Tangut  in 
Tartary.  It  was  formerly  remarkable  for  being  a 
place  through  which  the  caravans  paffed  in  the  road 
from  Bukharia  to  China.  E.  Long.  104.  53.  N.  Lat* 

40.  25. 

CAMPISTRON,  a  celebrated  French  dramatic 
author,  was  born  in  165b.  Racine  directed  his  poe¬ 
tical  talents  to  the  theatre,  and  aflifted  him  in  his  frit 
pieces.  He  died  in  1723. 

CAMPITiE,  in  church  hiftory,  an  appellation  gi¬ 
ven  to  the  Donatifts,  on  account  of  their  affembling  in 
the  fields  for  want  of  churches.  For  a  fimilar  reafcn* 
they  were  alfo  denominated  Montenfes  and  Rvpitam . 

CAMPLI,  or  Campoli,  a  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  farther  Abruzzo,  fitu- 
ated  in  E.  Long.  13.  55.  N.  Lat.  42.  38. 

CAMPO  MAJOR,  a  town  of  the  province  of  Alen- 
tejo  in  Portugal.  W.  Long.  7.  24.  N.  Lat.  38.  50. 

CAMPREDON,  a  town  of  Catalonia  in  Spain, 
feated  at  the  foot  of  the  Pyrenean  mountains.  Tho 
fortifications  were  demolifhed  by  the  French  in  1691. 

W.  Long.  1.  56.  N.  Lat.  42.  20. 

CAPvlPS,  Francis  de,  abbot  of  Notre  Dame  at 
Sigi,  was  born  at  Amiens  in  1643  5  and  dift  in  gui  filed 
himfelf  by  his  knowledge  of  medals,  by  writing  a  hi- 
ftory  of  France,  and  feveral  other  works.  He  died  at 
Paris  in  1723. 

CAMPVERE.  See  Veer. 

CAMPUS,  in  antiquity,  a  field  or  vacant  plain  m 
a  city,  not  built  upon,  left  vacant  on  account  of  ftiows, 
combats,  exercifes,  or  other  ufes  of  the  citizens. 

CAMPUS  Maiiy  in  ancient  cuftoms,  an  anniverfary 
affembly  of  our  anceftors  held  on  May* day,  when  they 
confederated  together  for  the  defence  of  the  kingdom 
again  ft  all  its  enemies. 

CAMPUS  Martins,  a  large  plain  in  the  fuburbs  of  an¬ 
cient  Rome,  lying  between  the  Quirinal  and  Capitoline 
mounts  and  the  Fiber ,  thus  called  becaufe  eonfccratecL 
to  the  god  Mars,  and  fet  apart  for  military  fports  and 
exercifes  to  which  the  Roman  youth  were  trained,  as 
the  ufe  and  handling  of  arms,  and  all  manner  of  feats 
of  a£tivity.  Here  were  the  races  run,  either  with  cha¬ 
riots  or  fingle  horfes  \  here  alfo  flood  the  villa  publica, 
or  palace  for  the  reception  of  ambaffadors,  who  were 
not  permitted  to  enter  the  city.  Many  of  the  public 
comitia  were  held  in  the  fame  field,  part  of  which  was 
for  that  purpofe  cantoned  out.  lhe  place  was  alfo 
nobly  decorated  with  ftatues,  arches,  columns,  porticoes, 
and  the  like  ftru&ures. 

CAMPUS  Sceleratus y  a  place  without  the  walls  of  an¬ 
cient  Rome,  where  the.  V eftals  who  had  violated  their 
vows  of  virginity  were  buried  alive. 

CAMUL,  a  town  of  Afia,  on  the  eaftem  extremity 
of  the  kingdom  of  Cialus,  on  the  frontiers  of  Fangut. 

E.  Long.  98.  5.  N.  Lat.  37.  15.  . 

CAMUS,  a  perfon  with  a  low  flat  nofe,  hollowed  m 

the  middle,  ^ 
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The  Tartars  are  great  admirers  of  camus  beauties. 
Rubruquis  obferves,  that  the  wife  of  the  great  Jcnghiz 
Khan,  a  celebrated  beauty,  had  only  two  holes  for  a 
nofe. 

Camus,  John  "Peter ,  a  French  prelate  born  in  1582. 
He  was  author  of  a  number  of  pious  romances  (the 
tafte  of  his  time),  and  other  theological  works,  to  the 
amount  of  200  vols.  His  definition  of  politics  is  re¬ 
markable  :  Ars  non  tam  r  eg  end/,  quam  follendi ,  homi¬ 
nes  ;  “  The  art  not  fo  much  of  governing,  as  of  deceiv¬ 
ing  mankind.”  Ke  died  in  1652. 

CAN,  in  the  fea-language,  as  can-pump,  a  vefiel 
wherewith  feamcn  pour  water  into  the  pump  to  make 
it  go. 

Can-Buoij .  See  -Buoy. 

CAN-Hook ,  an  inftrument  ufed  to  fling  a  calk  by  the 
ends  of  the  flaves  :  it  is  formed  by  fixing  a  broad  and 
flat  hook  at  each  end  of  a  lhort  rope  \  and  the  tackle 
by  which  the  caik  fo  Hung  may  be  hoifted  or  lowered, 
is  hooked  to  the  middle  of  the  rope. 

CANA,  in  Ancient  Geography ,  a  town  on  the  con¬ 
fines  of  the  Upper  and  Lower  Galilee  \  memorable  for 
the  turning  water  into  vine  (John).  The  birthplace 
of  Simeon,  called  the  Canaanite  from  this  place,  and  of 
Nathanael. 

CANx\AN,  the  fourth  fon  of  Ham.  The  irreve¬ 
rence  of  Ham  towards  his  father  Noah  is  recorded  in 
Gen.  ix.  Upon  that  occafion  the  patriarch  curfcd 
him  in  a  branch  of  his  pofterity  :  “  Curfed,”  fays  he, 
“  be  Canaan  }  a  fervant  of  fervants  fnall  he  be  unto 
his  brethren.”  This  curfe  being  pronounced,  not 
againft  Ham  the  immediate  tranfgreifor,  but  againft 
his  fon,  who  does  not  appear,  from  the  words  of  Mofes, 
to  have  been  any  wife  concerned  in  the  crime,  hath 
ftccafioned  feveral  conjectures.  Some  have  believed 
that  Noah  curfed  Canaan,  becaufe  he  could  not  well 
have  curfed  Ham  himfelf,  whom  God  had  not  long 
before  bleffed.  Others  think  Mofes’s  chief  intent  in 
recording  this  prediction  Was  to  raife  the  fpirits  of  the 
Ifraelites,  then  entering  on  a  terrible  war  with  the 
children  of  Canaan,  by  the  afiurance,  that,  in  confe* 
quence  of  the  curfe,  that  people  were  deftined  by  God 
to  be  fubdued  by  them.  For  the  opinion  of  thofe  who 
imagine  all  Ham’s  race  were  here  aevurfed,  feems  re* 
pugnant  to  the  plain  Words  of  Scripture,  which  con¬ 
fines  the  malediction  to  Canaan  and  his  pofterity  -,  and 
is  alfo  contrary  to  faCt,  Indeed,  the  prophecy  of  Noah, 
that  u  Canaan  fliould  be  a  fervant  of  fervants  to  his 
brethren,”  feems  to  have  been  wholly  completed  in 
him.  It  was  completed  with  regard  to  Shem,  not  only 
in  that  a  confiderable  part  of  the  feven  nations  of  the 
Canaanites  were  made  flaves  to  the  Ifraelites,  when 
they  took  pofieftion  of  their  land,  as  part  of  the  re¬ 
mainder  of  them  were  afterwards  enflaved  by  Solomon  5 
but  alfo  by  the  fubfequent  expeditions,  of  the  Afiyri- 
ans  and  Perfians,  who  were  both  dcfcended  from  Shem  \ 
‘and  under  whom  the  Canaanites  fuffercd  fubjeCtion,  as 
well  as  the  Ifraelites  \  not  to  mention  the  conqueft  of 
part  of  Canaan  by  the  Elamites,  or  Perfians,  under 
Chedorlaomef,  prior  to  them  all.  With  regard  to  Ja- 
phet,  we  find  a  completion  of  the  prophecy,  in  the 
fuccefiive  conquefts  of  the  Greeks  and  Romans  in  Pa- 
left  in  e  and  Phoenicia,  where  the  Canaanites  were  fet¬ 
tled  *,  but  efpecially  in  the  total  fubverfion  of  the  Car¬ 
thaginian  power  by  the  Romans^  befides  fome  inva- 


fions  of  the  northern  nations,  as  the  pofterity  of  TI10- 
garma  and  Magog  $  wherein  many  of  them,  probably, 
were  carried  away  captive. 

The  pofterity  of  Canaan  were  Very  numerous.  His 
cldeft  fon  was  Sidon,  who  at  leaft  founded  and  peo* 
pled  the  city  of  Sidon,  and  was  the  father  of  the  Si- 
donians  and  Phoenicians.  Canaan  had  befides  ten  fons, 
who  were  the  fathers  of  fo  many  peoples,  dwelling  in 
Palcftine,  and  in  part  of  Syria  ;  namely,  the  Hittites, 
the  Jebufitas,  the  Amorites,  the  Girgaiites,  the  Hi- 
vites,  the  Arkites,  the  Smites,  the  Arvadites,  the  Ze- 
marites,  and  Hamathites. 

Land  of  CANAAN ,  the  country  fo  named  from  Ca* 
naan  the  fon  of  Ham.  It  lies  between  the  Med  iter* 
ranean  fea  and  the  mountains  of  Arabia,  and  extends 
from  Egypt  to  Phoenicia.  It  is  bounded  to  the  eaft 
by  the  mountains  of  Arabia  5  to  the  fbuth  by  the  vil- 
dernefs  of  Paran,  Idumaea,  and  Egypt  *,  to  the  well 
by  the  Mediterranean,  called  in  Hebrew  the  Great 
fea  \  to  the  north  by  the  mountains  of  Libanus.  Its 
length  from  the  city  of  Dan  (fince  called  Caefarea 
Philippi,  or  Paneadis,  which  ftands  at  the  foot  of  thefe 
mountains)  to  Beerfheba,  is  about  70  leagues ;  and  its 
breadth  from  the  Mediterranean  fea  to  the  eaftern 
borders,  is  in  fome  places  30.  This  country,  which 
was  firft  called  Canaan,  from  Canaan  the  fon  of  Ham, 
whofe  pofterity  poflefied  it,  was  afterwards  called  Pa- 
leftine,  from  the  people  which  the  Hebrews  call  Phi- 
liftines,  and  the  Greeks  and  Romans  corruptly  Palcfi- 
tines,  who  inhabited  the  fea-  coafts,  and  were  firft 
known  to  them.  It  likewife  had  the  name  of  the 
Land  of  Promife ,  from  the  promife  God  made  to  Abra* 
ham  of  giving  it  to  him  $  that  of  the  Land  of  lfraei \ 
from  the  Ifraelites  having  made  themfelves  mailers  of 
it }  that  di  Judah,  from  the  tribe  of  Judah,  which  was 
the  molt  confiderable  of  the  twelve  $  and  laftly,  the 
happinefs  it  had  of  being  fanCtified  by  the  prefence, 
aCtions,  miracles,  and  death  of  Jefus  Chrift,  has  given 
it  the  name  of  the  Holy  Land,  which  it  retains  to  this 
day.  * 

The  firft  inhabitants  of  this  land  therefore  w'ere  the 
Canaanites,  who  w'ere  defeended  from  Canaan,  and  the 
eleven  fons  of  that  patriarch.  Here  they  multiplied 
extremely  }  trade  and  war  were  their  firft  occupations; 
thefe  gave  rife  to  their  riches,  and  the  feveral  colonies 
fcattcred  by  them  over  almoft  all  the  ifiands  and  ma* 
ritime  provinces  of  the  Mediterranean.  The  meafure 
of  their  idolatry  and  abominations  w  as  completed,  w  hen 
God  delivered  their  country  into  the  hands  of  the 
Ifraelites.  In  St  Athanafius’s  time,  the  Africans  ftill 
faid  they  were  defeended  from  the  Canaanites  ;  and 
it  is  faid,  that  the  Punic  tongue  was  almoft  entirely 
the  fame  with  the  Canaanitilh  and  Hebrew  language. 
The  colonies  which  Cadmus  carried  into  Thebes  in 
Bceotia,  and  his  brother  Cilix  into  Cilicia,  came  from  the 
ftock  of  Canaan.  The  illes  of  Sicily,  Sardinia,  Malta, 
Cyprus,  Corfu,  Majorca,  and  Minorca,  Gades  and  E* 
bufus,  are  thought  to  have  been  peopled  by  the  Ca¬ 
naanites.  Bochart,  in  his  large  work  entitled  Canaan , 
has  fet  all  this  matter  in  a  good  light. 

Many  of  the  old  inhabitants  of  the  north-weft  of 
the  land  of  Canaan,  however,  particularly  on  the  coaft 
or  territories  of  Tyre  and  Sidon,  were  not  driven  out 
by  the  children  of  lfraei,  whence  this  traCt  feems  to 
have  retained  the  name  of  Canaan  a  great  while  after 
G  2  thofe 
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Canaan  thofe  other  parts  of  the  country,  which  were  better 
11  inhabited  by  the  Israelites,  had  loft  the  faid  name. 

Canada-  ,  The  Greeks  called  this  trad,  inhabited  by  the  old  Ca- 
''  naanites  along  the  Mediterranean  fea,  Phoenicia  5  the 
more  inland  parts,  as  being  inhabited  partly  .by  Ca- 
naanites,  and  partly  by  Syrians,  Syrophoenieia  :  and 
hence  the  woman  faid  by  St  Matthew  (xv.  22.)  to  be 
a  woman  of  Canaan,  whofe  daughter  Jefus  cured,  is 
faid  by  St  Mark  (vii.  26.)  to  be  a  Syrophoenieian  by 
nation,  as  (lie  was  a  Greek  by  religion  and  language. 

CAN  ABAC,  an  Bland  which  lies  contiguous  to  Bu- 
JLAM  on  the  weftern  coaft  of  Afriea,  and  is  inhabited  by 
a  fieree  people,  governed  by  two  kings  or  chiefs.  It 
would  appear  that  the  Canabacs  had  been  very  trouble- 
fome  to  their  neighbours  j  for  the  inhabitants  of  fome 
other  iflands  in  that  cluftcr  rejoieed  at  the  fettlement 
of  the  Englifh  in  Bulam,  hoping  to  find  in  them  a  de¬ 
fence  again fl  the  ufurpations  of  this  people. 

CANADA,  or  the  province  of  Quebee,  an  ex- 
tenfive  eountry  of  North  America,  bounded  on  the 
north-eaft  by  the  gulf  of  St  Lawrence,  and  A  John  s 
river  •  on  the  fouth-weft,,  by  lands  inhabited  by  the 
favage  Indians,  whieh  are  frequently  included  in  this 
province  ;  on  the  fouth,  by  the  provinces  of  Nova 
Scotia,  New  England,  nd  New  York  *,  and  on  the 
north -weft,  by  other  Indian  nations.  Under  the  name 
of  Canada ,  the  French  comprehended  a  very  large 
territory  •,  taking  into  their  claim  part  of  New  Scot¬ 
land,  New  England,  and  New  York  on  the.eaft  j  and 
extending  it  on  the  well  as  far  as  the  Pacific  ocean. 
That  part,  however,  which  was  reduced  by  the  Britifh 
arms  in  the  laft  war,  lies  between  61  and  81  degrees 
of  weft  longitude,  and  between  45  and  52  of  north 
latitude.  The  elimate  is  not  very  different  from  that 
of  the  northern  Britifh  eolonics  *,  but  as  it  is  much 
further  from  the  fea,  and  more  to  the  northward,,  than 
moft  of  thofe  provinces,  it  has  a  much  feverer  winter, 
though  the  air  is  generally  elear  *,  and,  like  1110ft  of 
thofe  American  trails  that  do  not  lie  too  far  to  the 
northward,  the  fummers  arc  very  hot,  and  exceeding 
pleafant.  The  foil  in  general  is  very  good,  and  m 
many  parts  extremely  fertile  *,  producing  many  differ¬ 
ent  forts  of  grains,  fruits,  and  vegetables..  The  mea¬ 
dow  grounds,  which  are  well  watered,  yield  excellent 
grafs,  and  breed  vaft  numbers  of  great  and  fmall  cattle. 
The  uncultivated  parts  are  a  continued  wood,  compofed 
of  prodigioufly  large  and  lofty  trees,  of  which  there 
is  fuch  a  variety  of  fpeeies,  that  even  of  thofe  who 
have  taken  moft  pains  to  know  them,  there  is  not  per¬ 
haps  one  that  can  tell  half  the  number.  Canada  pro¬ 
duces,  among  others,  two  forts  of  pines,  tne  white 
and  the  red  ;  four  forts  of  firs  ;  two  forts  of  cedar  and 
oak,  the  white  and  the  red  5  the  male  and  female  ma¬ 
ple  *,  three  forts  of  ath  trees,  the  free,  the  mungrel, 
and  the  baftard  •,  three  forts  of  walnut-trees,  the  hard, 
the  foft,  and  the  fmooth  }  vaft  numbers  of  beech-trees 
and  white  wood  *,  white  and  red  elms,  and  poplars. 
The  Indians  hollow  the  red  ehrs  into  canoes,  fome  of 
which  made  out  of  one  piece  will  contain  20  perfons . 
others  are  made  of  the  bark  ;  the  different  pieces  of 
whieh  they  few  together  with  the  inner  rind,,  and  daub 
over  the  Teams  with  pitch,  or  rather  a  bituminous  mat¬ 
ter  refembling  pitch,  to  prevent  their  leaking ;  the  ribs 
of  thefe  canoes  are  made  of  boughs  of  trees.  In  the 
hollow  elms,  the  bears  and  wild  cats  take  up  their 


8  ]  CAN 

lodging  from  November  to  April.  The  country  pro-  Canada, 
duecs  alfo.  a  vaft  variety  of  other  vegetables,  particu-  ,jr  V  "lf 
larly  tobacco,  which  thrives  well.  $Iear  Quebec  is  a 
fine  lead  mine,  and  many  excellent  ones  oi  iron  have 
been  difeovered.  It  bath  alio  been  reported  that  filver 
is  found  in  fome  of  the  mountains.  The  rivers  are  ex¬ 
tremely  numerous,  and  many  of  them  very  large  and 
deep.  The  principal  are,  the  Ouattauais,  St  John  s, 

Seguinay,  Defpaires,  and  T  rois  Rivieres  \  but  all  thefe 
are  fw allowed  up  by  the  great  river  St  Lawrence..  This 
river  iffues  from  the  lake  Ontario  j  and,  taking  it? 
courfe  north-eaft,  wafhes  Montreal,  where  it  receive* 
the  Ouattauais,  and  forms  many  fertile  iflands.  It  con¬ 
tinues  the  fame  eourfe,  and  meets  the  tide  upwards  of 
400  miles  from  the  fea,  where  it  is  navigable  for  large 
veffels;  and  below  Quebec,  320  miles  from  the  fea,, 
it  becomes  fo  broad  and  lo  deep,  that  (hips  of  the  line 
contributed  in  the  laft  war  to  reduce  that  city..  After 
receiving  in  its  progrefs  innumerable  ftreams,  it  at  laft 
falls  into  the  ocean  at  Cape  Koliers,  where  it  is  90 
miles  broad,  and  where  the  cold  is  intenfe  and  the  lea 
boiiterous.  This  river  is  the  only  one  upoff  which 
any  fcttlements  of  note  are  as  yet  formed  j  but  it  1* 
very  probable,  that,  in  time  to  come,  Canada,  and 
thofe  vail  regions  to  the  weft,  may  be  enabled  of  them- 
felves  to  earry  on  a  coniiderable  trade  upon  the  great 
lakes  of  frelh  water  whieh  thefe  countries  environ. 

Here  are  Eve  lakes,  the  leaft  of  whieh  is  of  greater  ex¬ 
tent  than  the  frelh-water  lakes  to  be  found  in  any  other 
part  of  the  world  :  thefe  are  the  lake  Ontario,  which 
is  not  lefs  than  200  leagues  in  circumference  ;  Erie, 
or  Ofwego,  longer,  but  not  fo  broad,  is  about  the 
fame  extent.  That  of  the  Huron  ipi.tads  greatly  lti 
width,  and  is  about  300  leagues  in  ciicuit  j  as  alio  is 
that  of  Michigan,  though  like  Lake  Erie  it  is  lather 
long,  and  comparatively  narrow.  But  the  lake  bu- 
perior  is  larger  than  any  of  thefe,  being  not  leis  than 
500  leagues  in  circumference.  All  theie  are  navigable 
by  any  veffels,  and  they  all  communicate  with  each 
other  \  but  the  paffage  between  Erie  and  Ontario  is 
interrupted  by  a  molt  ftupendous  fall  or  cataract, 
called  the  fails  of  Niagara  *.  The  river  St  Lawrence,  *  See  Nty 
as  already  obferved,  is  the  outlet  of  theie  lakes,  by gara. 
whieh  they  difeharge  themielves  into  the  ocean.  T  he 
French  built  forts  at  thefe  ieveral  (traits,  by  which  ihe 
lakes  communicate  with  one  another,  and  on  that 
where  the  laft  of  them  communicates  with  the  river.. 

By  thefe,  while  the  country  was  in  their  poffefhon, 
they  effectually  fecured  to  themfelves  the  trade  oi  the 
lakes,  and  preferved  an  influence  over  all  the  Indian 
nations  that  lie  near  them. 

The  moft  curious  and  intending  part  of  the  natural 
hiftory  of  Canada  is  the  animals  there  produced  .  Thefe 
are  (tags,  elks,  deer,  bears,  foxes,  martens,  wild  eats, 
ferrets,  wcafels,  large  fquirrels  of  a  grayifh  hue,  hares 
and  rabbits.  The  fouthern  parts,  in  particular,  breed 
great  numbers  of  wild  bulls,  divers  (orts  of  roebucks, 
a-oats,  wolves,  &c.  The  marfhes.  lakes,  and  pools, 
with  whieh  th's  country  a  founds,  fwarm  with  otters 
and  beavers,  of  which  the  white  are  highly  valuta, 
as  well  as  the  right  blaek  kind.  Avail  variety  of  birds 
are  alfo  to  be  found  in  the  woods',  and  the  river  St 
Lawrence  abounds  with  fuch  quantities  of  fi(h,  that 
it  is  affirmed  by  feme  writers,  this  would  be  a  more 
profitable  article  thau  even  the  fur-trade.— 1  here  are 
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in  Canada  a  multitude  of  different  Indian  tribes  :  but 
ihefe  are  obferved  to  decreafe  in  number  where  the 
Europeans  are  moft  numerous  ;  owing  chiefly  to  the 
immoderate  ufe  of  fpirituous  liquors,  of  which  they 
are  exceffively  fond.  Their  manners  and  way  of  living 
.  we  have  already  particularly  deferibed  *.  The  principal 
towns  are  Quebec,  Trois  Rivieres,  and  Montreal.  *  The 
commodities  required  by  the  Canadians  from  Europe 
are,  wine,  or  rather  rumj  cloths,  chiefly  coarfe  ;  linens, 
and  wrought  iron.  The  Indian  trade  requires  rum, 
tobacco,  a  fort  of  duflil  blankets,  guns,  pon  der,  balls, 
and  flints,  kettles,  hatchets,  toys,  and  trinkets  of  all 
kinds.  While  the  country  was  in  pofleflion  of  the 
French,  the  Indians  fupplied  them  with  poultry  ;  and 
the  French  had  traders,  who,  like  the  original  inha¬ 
bitants,  traverfed  the  vaft  lakes  and  rivers  in  canoes, 
with  incredible  induflry  and  patience,  carrying  their 
goods  into  the  remoteft  parts  of  America,  and  among 
nations  entirely  unknown  to  us.  Thefe  again  brought 
the  furs,  &c.  home  to  them,  as  the  Indians  were  there¬ 
by  habituated  to  trade  with  them.  For  this  purpofe, 
people  from  all  parts,  even  from  the  diftance  of  iooo 
miles,  came  to  the  French  fair  at  Montreal,  which  be¬ 
gan  in  June,  and  fometimes  lafttd  three  months.  On 
this  occafion  many  folemnities  were  obferved,  guards 
were  placed,  and  the  governor  affiled  to  preferve  order 
in  fo  great  and  various  a  concourfe  of  fay  age  nations. 
But  fometimes  great  diforders  and  tumults  happened  ; 
and  the  Indians  frequently  gave  for  a  dram  all  that 
they  were  poflefled  of.  It  is  remarkable,  that  many 
of  thefe  nations  ^£tually  palled  by  the  Erglifh  fcttlc- 
ment  of  Albany  in  New  York,  and  travelled  2co  miles 
further  to  Montreal,  though  they  could  have  purchafed 
the  goods  they  wanted  cheaper  at  the  former. 

Since  Britain  became  polfeiTed  of  Canada,  our  trade 
with  that  country  has  generally  employed  34  Ihips  and 
400  feamen  ;  their  exports,  at  an  average  of  three 
years,  in  Ikins,  furs,  ginfeng,  fnake-root,  capillaire, 
and  wheat,  amount  to  1  jjo,occl.  Their  imports  from 
Great  Britain  are  computed  at  nearly  the  fame  fum  It 
will,  however,  be  almoft  impoflible  to  overcome  cer¬ 
tain  inconveniences  arifing  from  the  violence  of  the 
winter.  This  is  fo  exccflive  from  December  to  April, 
that  the  broadeft  rivers  are  frozen  over,  and  the  fnow 
lies  commonly  from  four  to  fix 'feet  deep  on  the  ground, 
even  in  thofe  parts  of  the  country  which  lie  three  de¬ 
grees  fouth  of  London,  and  in  the  temperate  latitude  of 
Paris.  Another  inconvenience  arifes  from  the  falls  in 
the  river  St  Lawrence  below  Montreal,  which  prevent 
flops  from  penetrating  to  that  emporium  of  inland  com¬ 
merce.  Our  communication  therefore  with  Canada, 
and  the  immenfe  regions  beyond  it,  will  always  be  in¬ 
terrupted  during  the  winter- feafon,  until  roads  are  form¬ 
ed  that  can  be  travelled  without  danger  from  the  Indians. 
For  there  favage  people  often  commit  hoflilities  againft 
us  without  any  previous  notice ;  and  frequently,  with¬ 
out  anv  provocation,  they  commit  the  mod  horrid  ra¬ 
vages  for  a  long  time  with  impunity. 

Canada  was  undoubtedly  difeovered  by  Sebaflian 
Cabot,  the  famous  Italian  adventurer,  who  failed  un¬ 
der  a  commiflion  from  Henry  VII.  But  though  the 
Euglifh  monarch  did  not  think  proper  to  make  any  ufe 
of  this  difeovery,  the  French  quickly  attempted  it ;  we 
have  an  account  of  their  fifhing  for  cod  on  the  banks  of 
Newfoundland,  and  along  the  fea-coafl  of  Canada,  in 


the  beginning  of  the  1 6th  century.  About  the  year  Cauatfa. 
1 506,  one  Denys,  a  Frenchman,  drew  a  map  of  the 
gulf  of  St  Lawrence  ;  and  two  years  after,  one  .Aji- 
bort,  a  fhip-mafler  of  Dieppe,  carried  over  to  France 
fome  of  the  natives  of  Canada.  As  the  new  countiy,  • 
however,  did  not  promife  the  fame  amazing  quantities 
of  gold  and  filver  produced  by  Mexico  and  Peru,  the 
French  for  fome  years  neglected  the  difeovery.  At 
laft,  in  the  year  152 3,  Francis  I.  a  fcnfible  and  en- 
terpriflng  prince,  fent  four  fhips,  under  the  command 
of  Verazani,  a  Florentine,  to  profecute  difeoveries  in 
that  country.  The  particulars  of  this  man’s  firfl  ex¬ 
pedition  are  not  known.  All  we  can  learn  is,  that 
he  returned  to  France,  and  next  year  he  undertook  a 
fecond.  As  he  approached  thecoail,  he  met  with  a  vio¬ 
lent  Aoim;  however,  he  came  fo  near  as  to  perceive  the 
natives  on  the  lhorc,  making  friendly  figns  to  him  to 
land.  This  being  found  impracticable  by  reafon  of  the 
furf  upon  the  coafl,  one  of  the  Tailors  threw  himielf  in¬ 
to  thefea;  but,  endeavouring  tofwim  back  to  the  fliip, 
a  furge  threw  him  on  Ihore  without  figns  of  life.  He 
-was,  however,  treated  by  the  natives  with  fuch  care 
and  humanity,  that  he  recovered  his  ilrength,  and  was 
allowed  to  fwim  back  to  the  fliip,  which  immediately 
returned  to  France.  This  is  all  we  know  of  Vera- 
zani’s  fecond  expedition.  He  undertook  a  third,  but 
w  as  no  more  heard  of,  and  it  is  thought  that  he  and  all  - 
his  company  periflied  before  he  could  form  any  colony. 

In  1534,  one  Jaqucs  Cartier  of  St  Maloes  fet  fail  under 
a  commiflion  from  the  French  king,  and  on  the  icth 
of  May  arrived  at  Cape  Bonavifta  in  Newfoundland. 

He  had  with  him  two  imall  (hips  befides  the  one  in 
which  he  failed.  He  cruifed  along  the  coafl  of  that 
ifland,  on  which  he  difeovered  inhabitants,  probably 
the  Elkimaux.  He  landed  in  leveral  places  along  the  * 
coafl  of  the  gulf,  and  took  pofleflion  of  the  country  in 
the  king’s  name.  On  his  return,  he  was  again  lent 
out  with  a  commiflion,  and  a  pretty  large  force  :  he  re¬ 
turned  in  I  $35,  and  nailed  the  winter  at  St  Croix  5  but 
the  fcafon  proved  fo  levere,  that  he  and  his  cpn  panions  - 
muft  have  died  of  the  feurvy,  had  they  not,  by  the  ad¬ 
vice  of  the  natives,  made  ufe  of  the  decoc  ion  of  the 
tops  and  bark  of  the  white  pines.  As  Cartier,  how¬ 
ever,  could  produce  neither  gold  nor  filver,  all  that  he 
could  fay  about  the  utility  of  the  fettlement  was  dilrc- 
garded  ;  and  in  1540,  he  w?as  obliged  to  become  pilot  - 
to  one  M.  Roberval,  who  w  as  by  the  French  king  ap¬ 
pointed  viceroy  of  Canada,  and  w  ho  failed  from  France^ 
with  five  veflels.  Arriving  at  the  gulf  of  St  Lawrence, 
they  built  a  fort;  and  Cartier  was  left  to  command  the 
garrifon  in  it,  while  Roberval  returned  to  France  for. 
additional  recruits  to  his  new  fettlement.  At  lafl,  hav¬ 
ing  embarked  in  1 549,  with  a  great  number  of  adven¬ 
turers,  neither  he  nor  any  of  his  followers  were  heard 
of  more. 

This  fatal  accident  fo  greatly  difeouraged  the  court 
of  France,  that  for  50  years,  no  meafuies  were  taken 
for  fupplying  with"  neceflaries  the  fettlers  that  were  left. 

At  lafl,  Henry  IV.  appointed  the  marquis  de  la  Roche, 
lieutenant-general  of  Canada  and  the  neighbouring  , 
countries.  In  1  C98  he  landed  on  the  ifle  of  tabic, 
which  he  abfurdlv  thought  to  be  a  proper  place  for  a 
feitlc  ment,  though  it  was  without  any  port,  and  with-  - 
out  prod u 61  except  briars.  Here  he  left  about  40  ma- 
Ida&ors,  the  refufe  of  the  French  jails.  -After  cruizing 
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for  fome  time  on  the  coafi  of  Nova  Scotia,  without  be¬ 
ing  able  to  relieve  thcfe  poor  wretches,  he  returned  to 
France,  where  he  died  of  a  broken  heart.  His  colony 
mufi  have  perifhed,  had  not  a  French  lhip  been  wreck¬ 
ed  on  the  illand,  and  a  few  fheep  driven  upon  it  at  the 
fame  time.  With  the  boards  of  the  fiiip  they  ere6ted 
huts )  and  while  the  fheep  lafled  they  lived  on  them, 
Feeding  afterwards  on  filh.  Their  clothes  wearing  out, 
they  made  coats  of  fcal-lkin  *,  and  in  this  miferable  con¬ 
dition  they  fpent  feven  years,  when  Henry  ordered 
them  to  be  brought  to  France.  The  king  had  the  cu- 
riofity  to  fee  them  in  their  feal-lkin  drefles,  and  was  fo 
moved  with  their  appearance,  that  he  forgave  them  all 
their  offences,  and  gave  each  of  them  50  crowns  to  be¬ 
gin  the  world  anew. 

In  1600,  one  Chauvin,  a  commander  in  the  French 
navy,  attended  by  a  merchant  of  St  Malo,  called  Pont - 
grave ,  made  a  voyage  to  Canada,  from  whence  he  re¬ 
turned  with  a  very  profitable  quantity  of  furs.  Next 
year  he  repeated  the  voyage  with  the  fame  good  for¬ 
tune,  but  died  while  he  was  preparing  for  a  third.  The 
•many  fpecimcns  of  profit  to  be  made  by  the  Canadian 
trade,  at  lafl  induced  the  public  to  think  favourably  of 
it.  An  armament  was  equipped,  and  the  command  of 
it  given  to  Pontgrave,  with  powers  to  extend  his  difeo- 
veries  up  the  river  St  Lawrence.  He  failed  in  1603, 
having  in  his  company  Samuel  Champlain,  who  had 
been  a  captain  in  the  navy,  and  was  a  man  of  parts 
andfpirit.  It  was  not,  however,  till  the  year  1608,  that 
the  colony  was  fully  efiablifhed.  This  was  accompli  fil¬ 
ed  by  founding  the  city  of  Quebec,  which  from  that 
time  commenced  the  capital  of  all  the  fettlemcnts  in 
Canada.  The  colony,  however,  for  many  years  conti¬ 
nued  in  a  low  way,  and  was  often  in  danger  of  being 
totally  exterminated  by  the  Indians.  As  the  particu¬ 
lars  of  thefe  wars,  however,  could  neither  be  entertain¬ 
ing,  nor  indeed  intelligible,  to  many  of  our  readers, 
we  choofe  to  omit  them,  and  in  general  obferve,  that 
the  French  not  only  concluded  a  permanent  peace  with 
the  Indians,  but  fo  much  ingratiated  themfelves  with 
them,  that  they  could  with  the  greatefl  cafe  prevail 
upon  them  at  any  time  to  murder  and  fcalp  the  Eng- 
lifh  in  their  fettlemcnts.  Thefe  practices  had  a  consi¬ 
derable  {hare  in  bringing  about  the  lafl  war  with 
France,  when  the  whole  country  was  conquered  by  the 
Britifh  in  1761.  The  moft  remarkable  tranfa£lion  in 
this  conquefl  wras  the  fiege  of  Quebec  j  for  a  particu¬ 
lar  account  of  which,  fee  that  article.  And  for  the 
tranfa&ions  here  during  the  late  American  war,  fee 
America  {United  States  of). 

CANAL  of  Communication,  an  artificial  cut  in 
the  ground,  fupplied  wdth  water  from  rivers,  fprings, 
&tc.  in  order  to  make  a  navigable  communication  be¬ 
twixt  one  place  and  another. 

The  particular  operations  necefTary  for  making  ar¬ 
tificial  navigations  depend  upon  a  number  of  eircum- 
flances.  The  fituation  of  the  ground  j  the  vicinity  or 
connection  with  rivers  *,  the  eafe  or  difficulty,  with 
which  a  proper  quantity  of  water  can  be  obtained  : 
thefe  and  many  other  circumflances  neceflarily  produce 
great  variety  in  the  firu&ure  of  artificial  navigations, 
and  augment  or  diminifh  the  labour  and  expence  of 
executing  them.  When  the  ground  is  naturally  level, 
and  unconne&ed  with  rivers,  the  execution  is  eafy,  and 
'the  navigation  is  not  liable  to  be  difturbed  with  floods ; 
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but,  when  the  ground  rifes  and  falls,  and  cannot  be  re-  Catiab 
duccd  to  a  level,  artificial  methods  of  railing  and  low- 
ering  veflels  muft  be  employed  ;  which  likewife  vary 
according  to  circumflances. 

A  kind  of  temporary  fluices  are  fometimes  employed 
for  railing  boats  over  falls  or  fhoals  in  rivers  by  a  very 
Ample  operation*  Two  polls  or  pillars  of  malon-work, 
with  grooves,  are  fixed,  one  on  each  bank  of  the  river, 
at  fome  diitance  below  the  fhoaL  The  boat  having 
pafled  thefe  polls,  planks  are  let  dovTn  acrofs  the  river 
by  pulleys  into  the  grooves,  by  which  the  water  is 
dammed  up  to  a  proper  height  for  allowing  the  boat  t<r 
pafs  up  the  river  over  the  Ihoal. 

The  Dutch  and  Flemings  at  this  day  fometimes, 
when  obllru£lcd  by  cafcades,  form  an  inclined  plane  or 
rolling-bridge  upon  dry  land,  alongll  which  their  vef- 
fels  arc  drawn  from  the  river  below  the  eafeade  into 
the  river  above  it.  This,  it  is  faid,  was  the  only  me¬ 
thod  employed  by  the  ancients,  and  is  Hill  ufed  by  the 
Chinefe,  who  are  faid  to  be  entirely  ignorant  of  the 
nature  and  utility  of  locks.  Thefe  rolling-bridges  con- 
flit  of  a  number  of  cylindrical  rollers  which  turn  ealily 
on  pivots,  and  a  mill  is  commonly  built  near  by,  fo 
that  the  fame  machinery  may  ferve  the  double  purpofe 
of  working  the  mill  and  drawing  up  veflels. 

A  Lock  is  a  bafon  placed  lengthwife  in  a  river  or 
canal,  lined  with  w  alls  of  mafonry  on  each  fide,  and 
terminated  by  two  gates,  placed  where  there  is  a  caf- 
cade  or  natural  fall  of  the  country  )  and  fo  conftrudled, 
that  the  bafon  being  filled  with  water  by  an  upper 
fluice  to  the  level  of  the  Waters  above,  a  veflel  may  af- 
ccnd  through  the  upper  gate  j  or  the  water  in  the  lock 
being  reduced  to  the  level  of  the  water  at  the  bottom 
of  the  cafcade,  the  veflel  may  defeend  through  the 
lower  gate  \  for  wdien  the  waters  are  brought  to  a  level 
on  either  fide,  the  gate  on  that  fide  may  be  eafily 
opened.  But,  as  the  lower  gate  is  flrained  in  propor¬ 
tion  to  the  depth  of  w  ater  it  fupports,  w  hen  the  per¬ 
pendicular  height  of  the  water  exceeds  12  or  13  feet, 
more  locks  than  6tie  become  necefTary.  Thus,  if  the 
fall  be  17  feet,  two  locks  are  required,  each  having 
84-  feet  fall  ;  and  if  the  fall  be  26  feet,  three  locks  are 
necefTary,  each  having  8  feet  8  inches  fall.  The  fide 
walls  of  a  lock  ought  to  be  very  flrong.  Where  the 
natural  foundation  is  bad,  they  ihould  be  founded  on 
piles  and  platforms  of  w^ood  !  they  fhould  likewife  Hope 
outwards,  in  order  to  refill  the  preflure  of  the  earth 
from  behind* 

Plate  CXXXIV.  fig.  I «  A  perfpe&ite  view  of  part 
of  a  canal :  the  veflel  L,  within  the  lock  AC.— Fig.  2. 
Se&ion  of  an  open  lock  •,  the  veflel  L  about  to  enter. — 

Fig.  3.  Seftion  of  a  lock  full  of  watery  the  veflel  L 
raifed  to  a  level  with  the  water  in  the  fuperior  canal. — 

Fig.  4.  Ground  feftion  of  a  lock*  L,  a  veflel  in  the 
inferior  canal.  C,  the  under  gate.  A,  the  upper 
gate.  GH,  a  fubterrancous  paflage  for  letting  water 
from  the  fuperior  canal  run  into  the  lock.  KF,  a  fub- 
terraneous  paflage  for  >vater  from  the  lock  to  the  infe¬ 
rior  canal. 

X  and  V,  (fig.  1.)  are  the  two  floodgates,  each 
of  which  confifls  of  two  leaves,  relling  upon  one  an* 
other,  fo  as  to  form  an  obtufe  angle,  in  order  the  bet¬ 
ter  to  refill  the  preflure  of  the  water.  The  fir  A  (X) 
prevents  the  water  of  the  fuperior  canal  from  falling 
into  the  lock  )  and  the  fecond  (Y)  dams  up  and  fu* 

flams. 
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Canal,  flams  the  water  in  the  lock.  Thefe  flood-gates  ought 

— ■ v~~/  to  be  very  ftrong,  and  to  turn  freely  upon  their  hinges. 
In  order  to  make  them  open  and  ihut  with  cafe,  each 
leaf  is  furniihed  with  a  long  lever  A  b,  A  b  ;  C  b,  C  b% 
They  fhould  be  made  very  tight  and  clofe,  that  as  little 
Water  as  poflible  may  be  loft. 

By  the  fub terraneous  paffage  GH  (fig.  2,  3,  and  4.) 
which  defeends  obliquely,  by  opening  the  fluice  G,  the 
W’ater  is  let  down  from  the  fuperior  canal  D  into  the 
lock,  where  it  is  llopt  and  retained  by  the  gate  C 
when  fhut,  till  the  water  in  the  lock  comes  to  be  on  a 
level  with  the  water  in  the  fuperior  canal  D  *,  as  repre- 
fented,  fig.  3.  When,  on  the  other  hand,  the  wa¬ 
ter  contained  by  the  lock  is  to  be  let  out,  the  paffage 
GH  mull  be  fhut  by  letting  down  the  fluice  G  ;  the 
gate  A  muft  be  alfo  fhut,  and  the  paffage  KF  opened 
by  railing  the  fluice  K  :  a  free  paffage  being  thus 
given  to  the  water,  it  defeends  through  KF,  into  the 
inferior  canal,  until  the  water  in  the  lock  is  on  a  level 
with  the  water  in  the  inferior  canal  B  \  as  reprefented, 

fig-  2- 

Now,  let  it  be  required  to  raife  the  veffel  L  (fig.  2.) 
from  the  inferior  canal  B  to  the  fuperior  one  D  \  if 
the  lock  happens  to  be  full  of  water,  the  fluice  G  muft 
be  fhut,  and  alfo  the  gate  A,  and  the  fluice  K  opened, 
fo  that  the  water  in  the  lock  may  run  out  till  it  is  on 
3  level  with  the  water  in  the  in.*  rior  canal  B.  When 
the  water  in  the  lock  comes  to  be  on  a  level  with  the 
water  at  B,  the  leaves  of  the  gate  C  are  opened  by  the 
levers  C  b ,  which  is  eafily  performed,  the  water  on  each 
fide  of  the  gate  being  in  equilibrio  \  the  veffel  then 
fails  into  the  lock.  After  this  the  gate  C  and  the 
fluice  K  are  fhut,  and  the  fluice  G  opened,  in  order 
to  fill  the  leek,  till  the  water  in  the  lock,  and  con- 
fequently  the  veffel,  be  upon  a  level  with  the  water  in 
the  fuperior  canal  I)  }  as  is  reprefented  in  fig.  3.  The 
gate  A  is  then  opened,  and  the  veffel  paffes  into  the 
canal  D. 

Again,  let  it  be  required  to  make  a  veffel  defeend 
from  the  canal  X)  into  the  inferior  canal  B.  If  the 
lock  is  empty,  as  in  fig.  2.  the  gate  C  and  fluice  K 
muft  be  fhut,  and  the  upper  fluice  G  opened,  fo  that 
the  water  in  the  lock  may  rife  to  a  level  with  the  wa¬ 
ter  in  the  upper  canal  D.  Then  open  the  gate  A,  and 
let  the  veffel  pafs  through  into  the  lock.  Shut  the 
gate  A  and  the  fluice  G  \  then  open  the  fluice  K,  till 
the  water  in  the  lock  be  on  a  level  with  the  water  in 
the  inferior  canal  ;  then  the  gate  C  is  opened,  and 
the' veffel  paffes  along  into  the  canal  B,  as-  was  requir¬ 
ed. 

Scarcity  of  water  becomes  a  very  ferious  inconveni¬ 
ence  to  navigation  in  thofe  places  where  locks  are  ne- 
ceffary,  as,  without  a  fufficient  fupply,  it  muft  be  fre¬ 
quently  interrupted.  To  fave  water,  therefore,  has 
been  an  important  confideration  in  the  conflru&ion  of 
locks.  Various  attempts  have  been  made  for  this  pur- 
pofe.  We  ftiall  here  give  an  account  of  one  which 
has  been  propofed  by  Mr  Playfair  architect  in  Lon¬ 
don.  “  The  nature  and  principle  of  this  manner  of 
faving  water,  fays  the  inventor,  confifts  in  letting  the 
water  which  has  ferved  to  raife  or  fall  a  boat  or 
barge  from  the  lock,  pafs  into  refervoirs  or  cifterns, 
whole  apertures  of  communication  with  the  lock  are 
upon  different  levels,  and  which  may  be  placed  or 
conftrucled  at  the  fide  or  ftdes  of  the  lock  with  which 
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they  communicate,  or  in  any  other  contiguous  fitna- 
tion  that  circumftanccs  may  render  eligible  \  which  u 
apertures  may  be  opened  or  fhut  at  plealure,  fo  that 
the  water  may  pafs  from  the  lock  to  each  refervoir 
of  the  canal,  or  from  each  refervoir  to  the  lock,  in  the 
following  manner:  The  water  which  fills  the  lock, 
when  a  boat  is  to  afeend  or  defeend,  inftead  of  being 
palled  immediately  into  the  lower  part  of  the  canal,  is 
let  pafs  into  thefe  cifterns  or  refervoirs,  upon  different 
levels  \  then  their  communications  with  the  lock  being 
{hut,  they  remain  full  until  another  veffel  is  wanted  ter 
pafs  \  then,  again,  the  cifterns  are  emptied  into  the 
lock,  which  is  thereby  nearly  filled,  fo  that  only  the  re¬ 
mainder  which  is  not  filled  is  fupplied  from  the  higher 
part  of  the  canal.  Each  of  thefe  cifterns  muft  have  a 
furface  not  lefs  than  that  of  the  lock,  and  muft  con¬ 
tain  half  as  much  water  as  is  meant  to  be  expended  for 
the  pafling  of  each  veffel.  The  ciftern  the  moft  eleva¬ 
ted  is  placed  twice  its  own  depth  (meafuring  by  the 
aperture,  or  communicating  opening  of  the  cifterns) 
under  the  level  of  the  water  in  the  higher  part  of  the 
canal.  The  fecond  ciftern  is  placed  once  its  own  depth 
under  the  firft,  and  fo  on  are  the  others,  to  the  loweft 
which  laft  is  placed  once  its  own  depth  above  the  level 
of  the  water  in  the  lower  part  of  the  canalv  The  aper¬ 
tures  of  the  intermediate  cifterns,  whatever  their  num¬ 
ber  may  be,  muft  all  be  equally  divided  into  different 
levels  ;  the  furface  of  the  water  in  the  one  being  al¬ 
ways  on  the  level  of  the  bottom  of  the  aperture  of  the 
ciftern  which  is  immediately  above.  As  an  example 
of  the  manner  and  rule  for  conftru6ling  thefe  cifterns, 
fuppofe  that  a  lock  is  to  be  conftru£ted  twelve  feet 
deep,  that  is,  that  the  veffel  may  afeend  or  defeend  twelve 
feet  in  pafling.  Suppofc  the  lock  fixty  feet  long  and 
fix  feet  wide,  the  quantity  of  w  ater  required  to  fill  the 
lock,  and  to  pafs  a  boat,  is  4320  cubic  feet \  and  fup¬ 
pofe  that,  in  calculating  the  quantity  of  water  that  can 
be  procured  for  fupplying  the  canal,  after  allowing  for 
waile,  it  is  found  (according  to  the  number  of  boats 
that  may  be  expc&cd  to  pafs)  that  there  will  not  be- 
above  800  cubic  feet  for  each  \  then  it  will  be  necef- 
fary  to  fave  five-fixths  of  the  whole  quantity  that  in  the 
common  cafe  would  be  necefiary  :  to  do  w  hich  ten  cif¬ 
terns  muft  be  made  (the  mode  of  placing  which  is  ex- 
preffed  in  the  drawing,  fig.  5.  Plate  CXXXIV.)  each 
of  which  muft  be  one  foot  deep,  or  deeper  at  pleafure,, 
and  each  muft  have  a  furface  of  360  feet  fquarc,  equal 
to  the  furface  of  the  lock.  The  bottom  of  the  aper¬ 
ture  of  the  low  eft  ciftern  muft  be  placed  one  foot  above 
the  level  of  the  wrater  in  the  lower  part  of  the  canal,  or 
eleven  feet  under  the  level  of  the  high  wrater  ;  the  fe¬ 
cond  ciftern  muft  be  tw'o  feet  above  the  level  of  the 
low  water  5  the  third  three  feet,  and  fo  on  of  the  others  'r 
the  bottom  of  the  tenth,  or  uppermoft  ciftern,  being 
ten  feet  above  the  low  W'ater,  and  two  feet  lower  than 
the  high  water  )  and,  as  each  ciftern  muft  be  twelve 
inches  in  depth,  the  furface  of  the  wrater  in  the  higher 
ciftern  will  be  one  foot  under  the  level  of  the  water  in 
the  upper  part  of  the  canal.  The  cifterns  being  thus 
conftiudcd,  when  the  lock  is  full,  and  the  boat  to  be 
let  down,  the  communications  between  the  lock  and  the 
cifterns,  which  until  then  have  all  been  fhut,  are  to  be 
opened  in  the  following  manner  \  firft,  the  communica¬ 
tion  with  the  higher  ciftern  is  opened,  which,  being  at 
bottom  two  feet  under  the  level  of  the  water  in  thcr 
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•Cfynal.  lock,  is  filled  to  the  depth  of  one  foot,  the  wnter  in  the 

*  lock  defeending  one  foot  alfo  at  the  fame  time  5  that 
^communication  is  then  fhut,  and  the  communication  be¬ 
tween  the  lock  and  the  fecond  cittern  is  opened  5  one 

♦  foot  more  of  the  water  then  paffes  into  that  cittern  from 
the  lock,  and  dills  it  ;  the  opening  is  then  fliut  :  the 
fame  is  done  with  the  third,  fourth,  fifth,  fixth,  fev,enth, 
eighth,  ninth,  and  tenth  citterns,  one  by  one,  until 
they  are  all  filled  ^  and,  when  the  tenth,  or  lowermoft 
cittern,  is  filled,  there  remains  but  two  feet  depth  of  wa¬ 
ter  in  the  lock.  The  communication  between  the  lock 
and  the  lower  part  of  the  canal  is  then  opened,  and  the 
latt  two  feet  depth  of  water  is  emptied  into  the  lower 
part  of  the  canal.  By  this  means,  it  is  evident,  that, 
inftead  of  twelve  feet  depth  of  water  being  let  defeend 
into  the  lower  part  of  the  canal,  there  is  only  two  feet 
depth  that  defeends,  or  one-fixtli  of  the  whole  ;  there¬ 
fore,  inftead  of  4320  cubic  feet  being  ufed,  there  are 
only  7  20  cubic  feet  ufed  :  the  remainder  of  the  water 
in  the  citterns  being  ufed  as  follows.  When  another 
boat  is  to  mount,  the  tluices  being  then  fhut,  and  the 
boat  in  the  lock,  the  tenth  or  lowermoft  cittern,  is 
emptied  into  the  lock,  which  it  fills  one  foot ;  the  com¬ 
munication  being  then  (hut,  the  next  lowett  cittern,  or 
the  ninth,  is  emptied  into  the  lock,  which  is  thereby 
filled  another  foot ;  and  fo  in  like  manner,  all  the  other 
citterns  are  emptied,  one  after  another,  until  the  higher 
cittern  being  emptied,  which  fills  the  tenth  foot  of  wa¬ 
ter  in  the  lock,  there  remains  but  two  feet  of  water  to 
fill,  which  is  done  from  the  upper  part  of  the  canal,  by 
opening  the  higher  tluice  to  pafs  the  boat  5  by  that 
means  the  fame  quantity  of  water  defeends  from  the 
upper  part  of  the  canal  into  the  lock,  that  in  the  other 
cafe  defeended  from  the  lock  into  the  lower  part  of  the 
canal  ;  fo  that,  in  both  cafes,  the  fame  quantity  of  wa¬ 
ter  is  faved,  that  is,  five-fixths  of  what  would  be  necef- 
fary  were  there  no  citterns.  Suppofe  again  that,  upon 
the  fame  canal,  and  immediately  after  the  twelve  feet 
lock,  it  would  be  advantageous  to  conftruft  one  of 
eighteen  feet  ;  then,  in  order  not  to  ufe  any  greater 
quantity  of  water,  it  will  be  neceffary  to  have  fixteen 
citterns,  upon  different  levels,  communicating  with  the 
lock  in  the  fame  manner.  Should,  again,  a  lock  of 
only  fix  feet  be  wanted,  after  that  of  eighteen,  then  it 
will  only  be  neceffary  to  have  four  cilterns  on  different 
levels,  and  fo  of  any  other  height  of  lock.  The  rule 
is  this  :  for  finding  the  number  and  fize  of  the  cifterns, 
each  cider  11  being  the  fame  in  fuperficies  with  the  lock, 
its  depth  muff  be  fuch  as  to  contain  one  half  the  quan¬ 
tity  of  water  meant  to  be  ufed  in  the  pafling  of  one 
boat.  The  depth  of  the  lock,  divided  by  the  depth 
neceffary  for  fuch  a  ciftern,  will  give,  in  all  cafes,  the 
whole  number  of  cifterns,  and  two  more  :  dcdu£t  the 
number  two,  therefore,  from  the  number  which  you 
find  by  dividing  the  depth  of  the  lock  by  the  depth  of 
one  ciftern,  and  you  have  always  the  number  of  ci¬ 
fterns  required  ;  which  are  to  be  placed  upon  different 
levels,  according  to  the  rule  already  given.  The  above 
is  the  principle  and  manner  of  ufing  the  lock,  for  fa- 
ving  water  in  canals,  and  for  enabling  engineers  to  con- 
ftru6t  locks  of  different  depths  upon  the  fame  canal, 
without  ufing  more  water  for  the  deep  locks  than  for 
the  (hallow  ones.  With  regard  to  the  manner  of  dif- 
pofing  the  cifterns,  the  circumftances  of  the  ground, 
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the  c  xlivity,  S:c,  will  be  the  beft  guide  for  the  en*  1 
ginecr.” 

But  even  when  water  is  abundant,  if  the  declivity  of 
a  country  be  fuch  as  to  require  numerous  locks,  naviga¬ 
tion  fuffers  great  interruption  from  them.  A  method 
by  which  boats  could  be  raifed  and  lowered  with 
greater  facility,  or  in  a  ftiorter  time  than  can  be  done 
by  means  of  locks  is  ft  ill  a  very  defir  able  objeft  of  im¬ 
provement  in  inland  navigation*  For  this  purpofe  the 
inclined  plane  has  been  often  reforted  to,  and  particu¬ 
larly  in  China,  where  water-carriage  is  more  generally 
employed  than  in  any  country  of  Europe.  But  this 
method  requires  very  powerful  machinery  or  a  great 
number  of  hands,  which  has  prevented  it  from  being 
much  praftifed  in  this  country.  Other  contrivances  to 
obviate  the  ufe  of  locks  have  been  propofed.  .  Dr 
Anderfon,  in  his  Agricultural  Survey  of  the  County 
of  Aberdeen,  has  deferibed  one,  of  which  we  fhall  give 
an  account  in  his  owrn  words.  This  contrivance,  he 
obferves,  “  in  the  opinion  of  very  good  judges  of  mat¬ 
ters  of  this  fort,  to  whom  the  plan  has  been  fhewn, 
has  been  deemed  fully  adequate  to  the  purpofe  of  railing 
and  lowering  boats  of  a  moderate  fize,  that  is,  of  20 
tons,  or  downwards ;  and  it  is  the  opinion  of  moft  men 
with  whom  I  have  converfed,  who  are  beft  acquainted 
with  the  inland  navigations,  that  a  boat  of  from  10  to 
15  tons  is  better  than  \hofe  of  a  larger  fize.  When  fe- 
veral  are  wanted  to  be  fent  at  once,  they  may  be  affixed 
to  one  another,  as  many  as  the  towing-horfe  can  con¬ 
veniently  draw.  Were  boats  of  this  fize  adopted,  and 
w  ere  all  the  boats  on  one  canal  to  be  of  the  fame  di- 
menfions,  it  "would  prove  a  great  convenience  to  a 
country  in  a  ftate  of  beginning  improvements  ;  becaufe 
the  expence  of  fuch  a  boat  w^ould  be  fo  trilling,  that 
every  farmer  could  have  one  for  himfelf,  and  might  of 
courfe  make  ufe  of  it  when  he  pleafed,  by  the  aid  of 
his  own  hotfe,  without  being  obliged  to  have  any  de¬ 
pendence  on  the  time  that  might  fuit  the  convenience 
of  his  neighbour  }  and  if  two  or  more  boats  were  going 
from  the  fame  neighbourhood,  one  horfe  could  ferve 
the  whole. 

“  You  are  to  fuppofe  that  fig.  6.  Plate  CXXXIV. 
reprefents  a  bird’s-eye  view  of  this  fimple  apparatus,  as 
feen  from  above.  A  is  fuppofed  to  be  the  upper  reach 
of  the  canal,  and  B  the  low  cr  reach,  with  the  apparatus 
between  the  two.  This  confifts  of  three  divifions  ;  the 
middle  one,  extending  from  C  to  D,  is  a  folid  pieee  of 
mafonry,  raifed  from  a  firm  foundation  below  the  level 
of  the  bottom  of  the  fecond  reach  *,  this  is  again  divid¬ 
ed  into  five  parts,  viz.  d  d  d,  where  the  wall  rifes  only 
to  the  height  of  the  water  in  the  upper  reach,  and  e  e, 
two  pillars,  raifed  high  enough  to  fupport  the  pivots  of  a 
wheel  or  pulley placed  in  the  polition  there  marked. 

“  The  fecond  divilion  h  confifts  of  a  wooden  coffer, 
of  the  fame  depth  nearly  as  the  wfater  in  the  upper 
reach,  and  of  a  fize  exactly  fitted  to  contain  one  of  the 
boats.  This  communicates  dire&ly  with  the  upper 
reach,  and  being  upon  the  fame  plane  with  it,  and  fo 
eonne&ed  with  it  as  to  be  water-tight,  it  is  evident, 
from  infpe&ion,  that  nothing  can  be  more  eafy  than  to 
float  a  boat  into  this  coffer  from  the  upper  reach,  the 
part  of  the  wheel  that  proje£ls  over  it  being  at  a  fuffi- 
cient  height  above  it,  fo  as  to  occafion  no  fort  of  inter- 
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Ca»u1.  t:  Third  divifion.  At  i  is  reprefented  another  cof- 
fer,  precifely  of  the  fame  dimenfions  with  the  firff.  But 
here  two  fluices,  which  were  open  in  the  former,  and 
only  reprefented  by  dotted  lines,  arc  fuppofed  to  be 
Unit,  fo  as  to  cut  off  all  communication  between  the 
water  in  the  canal  and  that  in  the  coffer.  As  it  was 
impoflible  to  reprefent  this  part  of  the  apparatus  on  fo 
fmall  a  fcale,  for  the  fake  of  illuftration  it  is  reprefent¬ 
ed  more  at  large  in  fig.  9.  where  A,  as  before,  repre- 
fents  the  upper  reach  of  the  canal,  and  h  one  of  the 
coffers.  The  fiuiee  k  goes  into  two  cheeks  of  wood, 
joined  to  the  mafonry  of  the  dam  of  the  canal,  fo  as  to 
fit  perfe&ly  clofe  ;  and  the  fiuiee  f  fits,  equally  clofe, 
into  cheeks  made  in  the  fide  of  the  coffer  for  that  pur- 
pofe  ;  between  tliefe  two  fiuices  is  a  fmall  fpace  0. 
The  cofier,  and  this  divifion  0,  are  to  be  fuppofed  full 
of  water,  and  it  will  be  eafy  to  fee  that  thefe  fiuices 
may  be  let  down,  or  drawn  up  at  plcafure,  with  much 
facility. 

“  Fig.  to.  reprefents  a  perpendicular  feftion  of  thefe 
parts  in  the  fame  dirod  ion  as  in  fig.  9.  and  in  which 
the  lame  letters  reprefent  the  fame  parts. 

“  Things  being  thus  arranged,  you  are  to  fuppofe 
the  coffer  h  to  be  fufpended,  by  means  of  a  chain  paffed 
over  the  pulley,  and  balanced  by  a  weight  that  is  fuffi- 
cient  to  counterpoife  it,  fufpended  at  the  oppofite  end 
of  the  chain.  Suppofe,  then,  that  the  eounterpoife  be 
made  fomewhat  lighter  than  the  coffer  with  its  con¬ 
tents,  and  that  the  line  mn  (fig.  ro.)  reprefents  a  divi¬ 
fion  between  the  folid  fides  of  the  dam  of  feparation, 
whieh  terminates  the  upper  reach,  and  the  wooden  cof¬ 
fer,  which  had  been  clofed  only  by  the  preffure  of  its 
own  weight  (being  pufiied  a  very  little  from  A  towards 
B,  beyond  itsprecife  perpendicular  fv/ing),  and  that  the 
joining  all  round  is  covered  with  lifts  or  cloth  put  upon 
it  for  that  purpofe  \  it  is  evident  that,  fo  long  as  the 
coffer  is  fufpended  to  this  height,  the  joining  muff  be 
water-tight  •,  but  no  fooner  is  it  lowered  down  a  little 
than  this  joining  opens,  the  water  in  the  fmall  divifion 
0  is  allowed  to  run  out,  and  an  entire  feparation  is  made 
between  the  fixed  dam  and  this  moveable  coffer,  which 
may  be  lowered  down  at  pleafure  without  lofing  any 
part  of  the  wrater  it  contained. 

“  Suppofe  the  coffer  now  perfc&ly  detached,  turn 
7*  whieh  reprefents  a  perpendicular  feftion  of 
this  apparatus,  in  the  direftion  of  the  dotted  line  pp 
(fig.  6.)  In  fig.  7.  h  reprefents  an  end  view  of  the 
coffer,  indicated  by  the  fame  letter  as  in  fig.  6  fufpend- 
ed  by  its  chain,  and  now  perfe&ly  detached  from  all 
other  objefts,  and  balanced  by  a  counterpoife  /,  which 
is  another  coffer  exaftly  of  the  fame  fize,  as  low  down 
as  the  level  of  the  lower  reach.  From  infpe&ion  only 
it  is  evident,  that,  in  proportion  as  the  one  of  thefe 
weights  rifes,  the  other  muff  defeend.  For  the  pre- 
fent,  then,  fuppofe  that  the  coffer  h  is  by  feme  means 
rendered  more  weighty  than  /,  it  is  plain  it  will  de¬ 
feend  while  the  other  rifes  ;  and  they  will  thus  conti¬ 
nue  till  h  comes  down  to  the  level  of  the  lower  reach, 
and  1  rifes  to  the  level  of  the  higher  one. 

“  Fig.  8.  reprefents  a  fe&ion  in  the  direction  AB 
Vol.  V.  Part  I. 
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(fig.  6.),  in  which  the  coffer  i  (feen  in  both  fituations) 
is  fuppofed  to  have  been  gradually  raifed  from  the  level 
of  the  lower  reaeli  B,  to  that  of  the  higher  one  where 
it  now  remains  fiationary  •,  while  the  coffer  h  (which  is 
concealed  behind  the  mafonry)  has  defeended  in  the 
mean  time  to  the  level  of  the  lower  reach,  where  it 
clofes  by  means  of  the  jun&ure  r  fig.  10.  (which 
juncture  is  covered  with  lifts  of  cloth,  as  before  explain¬ 
ed  at  m  77,  and  is  of  courfe  beeome  water-tight,)  when, 
by  lifting  the  fiuiee  /,  and  the  correfponding  fiuiee  at 
the  end  of  the  canal,  a  perfect  communication  by  wa¬ 
ter  is  efiablifiied  between  them.  If,  then,  inftead  of 
water  only,  this  coffer  had  contained  a  boat,  floated  in¬ 
to  it  from  the  upper  reach,  and  then  lowered  down,  it 
is  very  plain,  that  when  thefe  fiuices  were  removed,  after 
it  had  reached  the  level  of  the  lower  reach,  that  boat 
might  have  been  floated  out  of  the  coffer  with  as  much 
facility  as  it  was  let  into  it  above.  Here  then  we  have 
a  boat  taken  from  the  higher  into  the  lower  canal  } 
and,  by  reverfing  this  movement,  it  is  very  obvious 
that  it  might  be,  with  equal  eafe,  raifed  from  the  lower 
into  the  higher  one.  It  now  only  remains  that  I 
fhould  explain  by  what  means  the  equilibrium  between 
thefe  counter-balancing  weights  can  be  deftroyed  at 
pleafure,  and  the  motion  of  courfe  produced. 

“  It  is  very  evident,  that  if  the  two  correfponding 
coffers  be  precifely  of  the  fame  dimenfions,  their  weight 
will  be  exactly  the  fame  when  they  are  both  filled  to 
the  fame  depth  of  water.  It  is  equally  plain,  that 
fhould  a  boat  be  floated  into  either  or  both  of  them, 
whatever  its  dimenfions  or  w’eight  may  be,  fo  that  it 
can  be  contained  afloat  in  the  coffer,  the  weight  of  the 
coffer  and  its  contents  will  continue  precifely  the  fame 
as  when  it  v^as  filled  with  water  only  :  hence,  then, 
fuppofing  one  boat  is  to  be  lowered,  or  one  to  be  raifed 
at  a  time,  or  fuppofing  one  to  be  raifed  and  another 
lowered  at  the  fame  time — they  remain  perfectly  in 
equilibrium  in  either  place,  till  it  is  your  pleafure  to 
deflroy  that  equilibrium.  Suppofe,  then,  for  the  pre- 
fent,  that  both  coffers  are  loaded  w  ith  a  boat  in  each, 
the  double  fluices  both  above  and  below  clofed  5  and 
fuppofe  alfo  that  a  ftop-cock  //,  in  the  under  edge  of 
the  fide  of  the  lower  coffer  (fig.  8.  and  ic.),  is  opened, 
fome  of  the  wrater  which  ferved  to  float  the  boat  in  the 
coder  w  ill  flow  out  of  it,  and  confequently  that  coffer 
will  beeome  lighter  than  the  higher  one  \  the  upper 
coffer  will  of  courfe  defeend,  while  the  other  mounts 
upwards.  When  a  gentle  motion  has  been  thus  com¬ 
municated,  it  may  be  prevented  from  accelerating,  mere-* 
ly  by  turning  the  flop-cock  fo  2s  to  prevent  the  lofs 
of  more  water,  and  thus  one  coffer  will  continue  to 
afeend,  and  the  other  to  defeend,  till  they  have  affumed 
their  ftations  refpedively  \  when,  in  confequence  of  a 
flop  below,  and  another  above,  they  are  rendered  fta- 
tionary  at  the  level  of  the  refpeftive  canals  (x\). 

“  Precifely  the  fame  effeft  will  be  produced  when 
the  coffers  are  filled  entirely  with  water. 

“  It  is  unneeeffary  to  add  more  to  this  explanation, 
except  to  obferve,  that  the  fpace  for  the  coffer  to  de¬ 
feend  into  muff  be  deeper  than  the  bottom  of  the  lower 
P  canal, 


Canal.' 


(a)  “  It  does  not  fcem  neceffary  to  adopt  any  other  contrivance  than  the  above  for  regulating  the  motions  $ 
kut  iff  it  fhould  be  found  neceffary,  it  would  be  eafy  to  put  si  ratch -wheel  on  the  fame  axle* 
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Canal,  canal,  in  order  to  allow  a  free  defecnt  for  the  coffer  to 
’  the  requifite  depth  ;  and  of  courfe  it  will  be  neceffary 
to  have  a  fmall  conduit  to  allow  the  water  to  get  out  of 
it.  Two  or  three  inches  free,  below  the  bottom  of  the 
canal,  is  all  that  would  be  neceffary. 

“  Where  the  heigllt  is  inconfiderable,  there  will  be 
no  occafion  for  providing  any  counterpoise  for  the 
chain,  as  that  will  give  only  a  fmall  addition  to  the 
weight  of  the  undermofl  eoffer,  fo  as  to  make  it  pre¬ 
ponderate,  in  circumftances  where  the  two  coffers  would 
otherwife  be  in  perfeft  equilibrium  :  but,  where  the 
height  is  eonfiderable,  there  will  be  a  neeeflity  for  pro¬ 
viding  fuch  a  counterpoife  \  as,  without  it,  the  chain, 
by  becoming  more  weighty  every  foot  it  defeended, 
rvould  tend  to  deftroy  the  equilibrium  too  much,  and 
accelerate  the  motion  to  an  inconvenient  degree.  To 
guard  againft  this  inconvenience,  let  a  ehain  of  the  fame 
weight  per  foot,  be  appended  at  the  bottom  of  each 
coffer,  of  fuch  a  length  as  to  reach  within  a  few  yards 
of  the  ground  where  the  coffer  is  at  its  greateft  height 
(fee  fig.  7.)  }  it  will  aft  with  its  whole  weight  upon 
the  higheft  coffer  while  in  this  pofition  \  but,  as  that 
gradually  defeended,  the  ehain  would  reach  the  ground, 
and,  being  there  fupported,  its  weight  would  be.  di- 
minifhed  in  proportion  to  its  defeent  \  while  the  weight 
of  the  ehain  on  the  oppofite  fide  would  be  augmented 
in  the  fame  proportion,  fo  as  to  counterpoife  each  other 
exaftlv,  in  every  fituation,  until  the  uppermoft  chain 
was  raifed  from  the  ground.  After  which  it  would 
increafe  its  weight  no  more  :  and,  of  eourfe,  would  then 
give  the  under  eoffer  that  preponderance  which  is  ne¬ 
ceffary  for  preferving  the  machine  Heady.  The  under 
coffer,  when  it  reached  its  lowed  pofition  would  touch 
the  bottom  on  its  edges,  which  would  then  fupport  it, 
and  keep  every  thing  in  the  fame  pofition,  till  it  was 
made  lighter  for  the  purpofe  of  afeending. 

“  What  eonftitutes  one  particular  excellence  of  the 
apparatus  here  propofed  is,  that  it  is  not  only  unlimited 
as  to  the  extent  of  the  rife  or  depreffion  of  which  it 
is  fufeeptible  (for  it  would  not  require  the  expendi¬ 
ture  of  one  drop  more  water  to  lower  h  1 00  feet  than 
one  foot)  j  but  it  would  alfo  be  eafy  fo  to  augment 


the  number  of  pulleys  at  any  one  place  as  to  admit  of 
two,  three,  four,  or  any  greater  number  of  boats  be¬ 
ing  lowered  or  elevated  at  the  fame  time  •,  fo  that  let 
the  fuecefiion  of  boats  on  fuch  a  canal  be  nearly  as. 
rapid  as  that  of  carriages  upon  a  highway,  none  of 
them  need  be  delayed  one  moment  to  wait  an  oppor¬ 
tunity  of  palling  :  a  thing  that  is  totally  imprafti- 
cable  where  water-locks  are  employed  ;  for  the  inter- 
courfe,  on  every  canal  conilrufted  with  water-locks,  is 
ncceffarily  limited  to  a  certain  degree,  beyond  which  it 
is  impoffible  to  foree  it. 

“  For  example  :  fuppofe  a  hundred  boats  are  follow¬ 
ing  each  other,  in  fuch  a  rapid  fuecefiion  as  to  be  only 
half  a  minute  behind  each  other  :  By  the  apparatus 
here  propofed,  they  would  all  be  elevated  preeifely  as 
they  came  •,  in  the  other,  let  it  be  fuppofed  that  the 
lock  is  fo  well  conilrufted  as  that  it  takes  no  more  than 
five  minutes  to  elofe  and  open  it  5  that  is,  ten  minutes 
in  the  whole  to  each  boat  (for  the.  lock,  being  once 
filled,  mull  be  again  emptied  before  it  can  receive  ano¬ 
ther  in  the  fame  direftion)  :  at  this  rate,  fix  boats  only 
could  be  paffed  in  an  hour,  and  of  courfe  it  would  take 
sixteen  hours  and  forty  minutes  to  pafs  the  whole  hun- 
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dred  \  and  as  the  lall  boat  would  reach  the  lock  in  the  Cana!* 
fpace  of  fifty  minutes  after  the  firll,  it  w  ould  be  detain-  v— ~ V" 
ed  fifteen  hours  and  fifty  minutes  before  its  turn  would 
eome  to  be  raifed.  This  is  an  immenfe  detention  \  but 
if  a  fuecefiion  of  boats,  at  the  fame  rate*  were  to  follow 
continually,  they  never  eould  pafs  at  all.  In  ffiort,  in 
a  eanal  conilrufted  with  water-locks,  not  more  than  fix 
boats,  on  an  average,  can  be  paffed  in  an  hour,  fo  that 
beyond  that  extent  all  commerce  mull  be  Hopped  \  but, 
on  the  plan  here  propofed,  fixty,  or  fix  hundred,  might 
be  paffed  in  an  hour,  if  necefiary,  fo  as  to  occafion  no 
fort  of  interruption  whatever.  Thefe  are  advantages 
of  a  very  important  nature,  and  ought  not  to  be  over¬ 
looked  in  a  commercial  country. 

“  This  apparatus  might  be  employed  for  innumer¬ 
able  other  ufes  as  a  moving  power,  which  it  would  be 
foreign  to  our  prefent  purpofe  here  to  fpecify.  Nor 
does  its  power  admit  of  any  limitation,  but  that  of  the 
ftrength  of  the  chain,  and  of  the  coffers  which  are  to 
fupport  the  weights.  All  the  other,  parts  admit  of 
being  made  fo  immoveably  firm  as  to  be  capable  of  fup- 
porting  almoll  any  aflignable  weight.. 

4<  I  will  not  enlarge  on  the  benefits  that  may  be  deri* 
ved  from  this  very  fimple  apparatus  :  its  ehcapnefs,  when 
compared  with  any  other  mode  of  raifing  and  lowering 
veffels  that  has  ever  yet  been  praftifed,  is  very  obvious  *: 
the  wafte  of  water  it  would  occafion  is  next  to  nothing  y 
and  when  it  is  confidered  that  a  boat  might  be  railed 
or  towered  fifty  feet  nearly  with  the  fame  eafe  as  five, 
it  is  evident  that  the  interruptions  which  arife  from 
frequent  locks  would  be  avoided,  and  an  immenfe  fav- 
~ing  be  made  in  the  original  expcnce  of  the  eanal,  and 
in  the  annual  repairs.. 

“  It  is  alfo  evident,  that  an  apparatus,  on  the  fame 
principle,  might  be  eafily  applied  for  raifing  coals  or 
metals  from  a  great  depth  in  mines,  wherever  a  very 
fmall  itream  of  water  could  be  commanded,  and  where 
the  mine  was  level-free.” 

It  is  almoll  needlefc  to  fpend  time  in  enumerating 
the  many  advantages  which  ncceffarily  refult  from  ar¬ 
tificial  navigations.  Their  utility  is  now.  fo  apparent, 
that  moft  nations  ih  Europe  give  the  higheft  encou¬ 
ragement  to  undertakings  of  this  kind  wherever  they 
are  praftieable.  The  advantages  of  navigable  canals 
did  not  efcape  the  obfervation  of  the  ancients.  From 
the  moft  early  accounts  of  foeiety  we  read  of  attempts 
to  cut  through  large  ifthmufes,  in  order  to  make  a 
communication  by  water,  either  betwixt  different  na¬ 
tions,  or  diftant  parts  of  the  fame  nation,  where  land- 
carriage  was  long  and  expenfive.  Herodotus  relates* 
that  the  Cnidians,  a  people  of  Caria  in  Afia  Minor, 
defigned  to  cut  the  illhmus  which  joins  that  peninfula 
to  the  continent ;  but  w^ere  fuperftitious  enough  to  give 
up  the  undertaking,  becaufe  they  were  interdifted  by 
an  oracle.  Several  kings  of  Egypt  attempted  to  join 
the  Red  fea  to  the  Mediterranean  by  a  canal.  It 
was  begun  by  Necos  the  fon  of  Pfammeticus,  and 
completed  by  Ptolemy  II.  After  his  reign  it  was 
neglcfttd,  till  it  wTas  opened  in  635  under  ,  the  eali- 


phate  of  Omar,  but  was  again  allowed  to  fall  into  difre- 
pair  ;  fo  that  it  is  now  difficult  to  difeever  any  traces 
of  it.  Both  the  Greeks  and  Romans  intended  to 
make  a  canal  acrofs  the  illhmus  of  Corinth,  w  hich  joins 
the  Morea  and  Achaia,  in  order  to  make  a  navigable 
paffacre  by  the  Ionian  fea  into  the  Archipelago.  De- 
0  metriu^ 
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’Canai.  jnetrius,  Julius  Crefar,  Caligula,  and  £?ero,  made  feve- 

*“”> -  ral  unfuccefsful  efforts  to  open  this  naffage.  But,  as 

the  ancients  were  entirely  ignorant  of  the  ufe  of  water- 
locks,  their  whole  attention  was  employed  in  making 
level  cuts,  which  is  probably  the  principal  reafon  why 
they  fo  often  failed  in  their  attempts.  Charlemagne 
formed  a  deiign  of  joining  the  Rhine  and  the  Danube, 
in  order  to  make  a  communication  between  the  ocean 
and  the  Black  fea,  by  a  canal  from  the  river  Almutz 
which  difeharges  itfelf  into  the  Danube,  to  the  Reditz, 
which  falls  into  the  Main,  and  this  laff  falls  into  the 
Rhine  near  Mayence  j  for  this  purpofe  he  employed  a 
prodigious  number  of  workmen  j  but  he  met  with  fo 
many  obffacles  from  different  quarters,  that  he  ww>  ob¬ 
liged  to  give  up  the  attempt. 

The  French  at  prefent  have  many  fine  canals  :  that 
of  Briare  was  begun  under  Henry  IV.  and  finiftied  um 
tier  the  direction  of  Cardinal  Richelieu  in  the  reign  of 
Louis  XIII.  This  canal  makes  a  communication  be¬ 
twixt  the  Loire  and  the  Seine  by  the  river  Loing.  It 
extends  1 1  French  great  leagues  from  Briare  to  Mon- 
targis.  It  enters  the  Loire  a  little  above  Briare,  and 
terminates  in  the  Loing  at  Cepoi.  There  arc  42  locks 
on  this  canal. 

The  canal  of  Orleans,  for  making  another  commu¬ 
nication  between  the  Seine  and  the  Loire,  was  begun 
in  1675,  and  finiftied  by  Philip  of  Orleans,  regent  of 
France,  during  the  minority  of  Louis  XV.  and  is  fur- 
nifhed  with  20  locks.  It  goes  by  the  name  of  the  ca¬ 
nal  of  Orleans  ;  but  it  begins  at  the  village  of  C011I- 
bleux,  which  is  a  fhort  French  league  from  the  town  of 
Orleans. 

But  the  greateft  and  moft  ufeful  work  of  this  kind 
is  the  jun£lion  of  the  ocean  with  the  Mediterranean  by 
the  canal  of  Languedoc*  It  was  propofed  in  the  reigns 
of  Francis  L  and  Henry  IV.  and  was  undertaken  aftd 
finiftied  under  Louis  XIV.  It  begins  with  a  large  re¬ 
servoir  4000  paces  in  circumference,  and  24  feet  deep, 
which  receives  many  fprings  from  the  mountain  Noire* 
This  canal  is  about  64  leagues  in  length,  is  fupplied 
by  a  number  of  rivulets,  and  is  furnilhed  with  104 
locks,  of  about  eight  feet  rife  each*  In  fome  places  it 
gaffes  over  bridges  of  vaft  height  *,  and  in  others  it  cuts 
through  folid  rocks  for  loco  paces.  At  one  end  it 
joins  the  river  Garonne  near  Thouloufe,  and  terminates 
at  the  other  irt  the  lake  Tau,  which  extends  to  the  port 
of  Cette.  It  was  planned  by  Francis  Riquet  in  the 
1 666,  and  finiftied  before  his  death,  which  happened 
in  the  1680. 

In  the  Dutch,  Auflriih,  and  French  Netherlands, 
there  is  a  very  great  number  of  canals  ;  that  from  Bru¬ 
ges  to  Offend  carries  veffels  of  200  tons. 

The  Chinefe  have  alfo  a  great  number  of  canals ; 
that  which  runs  from  Canton  to  Pekin  extends  about 
825  miles  in  length,  and  was  executed  about  800  years 
ago. 

It  would  be  an  endlefs  talk  to  deferibe  the  nurdbfcr- 
lefs  canals  in  Holland,  Ruflia,  Germany,  &c.  We  ffiitll 
therefore  confine  ourfelVes  1 6  fome  of  the  more  import¬ 
ant  in  our  own  country. 

As  the  promoting  of  commerce  is  the  principal  im 
Mention  of  making  canals,  it  is  natural  to  expe£t  that 
their  frequency  in  any  nation  (llould  bear  fome  propor¬ 
tion  to  the  trade  carried  on  in  it,  providing  the  fitua- 
tion  of  the  country  will  admit  of  them.  The  prefent 
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Rate  of  England  and  Scotland  confirms  this  olbferva-  Can^L 
tion.  Though  the  Romans  made  a  canal  between  the  — 
Nyne,  a  little  below  Peterborough,  and  the  Witham, 
three  miles  beloW  Lincoln,  w  hich  is  now  almoft  entire¬ 
ly  filled  up,  yet  it  is  not  long  fince  canals  were  revived 
in  England.  They  are  now  however  become  very  nu¬ 
merous,  particularly  in  the  counties  of  York,  Lincoln, 
and  Cheihire.  Molt  of  the  counties  betwixt  the  mouth 
of  the  Thames  and  the  Briffol  channel  arc  connected 
together  cither  by  natural  or  artificial  navigations  j 
thofe  upon  the  Thames  and  Ills  reaching  within  about 
20  miles  of  thofe  upon  the  Severn.  The  duke  of 
Bridgewater’s  canal  in  Cheihire  runs  27  miles  on  a 
perfect  level ;  but  at  Barton  it  is  carried  by  a  very- 
high  aqueduct  bridge  oVer  the  Irwell,  a  navigable 
river  j  fo  that  it  is  common  for  veffels  to  be^  puffing  at 
the  fame  time  both  under  and  above  the  bridge.  It  is 
like  wife  eut  feme  miles  into  the  hills,  where  the  dukeV 
coal-mines  are  wrought* 

A  navigable  canal  betwixt  the  Forth  and  Clyde  in 
Scotland,  and  which  divides  the  kingdom  in  two  parts, 

Was  firft  thought  of  by  Charles  II.  for  tranfports  and 
fmall  Ihips  of  w  ar  *,  the  cxpence  of  which  was  to  have 
been  500,0001.  a  fum  far  beyond  the  abilities  of  his 
reigii.  It  was  again  proje£led  in  the  year  1722,  and  a 
furvey  made  *  but  nothing  more  done  till  1761,  when 
the  then  Lord  Napier,  at  his  own  expcncc,  caufcd 
a  furvey,  plan,  and  effimate  on  a  fmall  fcale  to  be  made. 

In  1  764,  the  truftces  for  fiftieries,  &.c.  in  Scotland  cau- 
fed  inake  another  furvey,  plan,  and  effimate  of  a  canal 
five  feet  deep,  which  wras  to  coft  79,0001.  In  1  766,  a 
fubfeription  was  obtained  by  a  number  of  the  moft  ret 
fpe  ft  able  merchants  in  Glafgow,  for  making  a  canal 
four  feet  deep  and  twenty-four  feet  in  breadth  j  but 
when  the  bill  was  nearly  obtained  in  parliament,  it  was 
given  up  on  account  of  the  fmallnefs  of  the  fcale,  and 
a  new'  fubfeription  fet  on  foot  for  a  canal  feven  feet 
deep,  eftimated  at  150,0001.,  This  obtained  the 
fan&idn  of  parliament }  a  fid  the  Work  was  begun  ih 
1768  by  Mr  Smeaton  the  engineer.  The  extreme 
length  of  tile  canal  from  the  Forth  to  the  Clyde  is  35 
miles,  beginning  at  the  mouth  of  the  Carron,  and  end¬ 
ing  at  Dalmuit  Burnfoot  on  the  Clyde,  fix  miles  be¬ 
low'  Glafgow,  rifing  and  falling  16o  feet  by  means  of 
39  locks,  20  oh  the  eaft  fide  of  the  fummit,  and  19 
on  the  w  eft,  as  the  tide  does  not  ebb  fo  low  in  Clyde  as 
in  the  Forth  by  nine  feet.  Veffels  dfaWing  eight  feet 
w'ater,  and  not  exceeding  nineteen  feet  beam  and  feven* 
ty-three  feet  in  length,  pafs  With  eafe,  the  canal  having 
afterwards  been  deepened  to  upwards  of  eight  feet. 

The  whole  Cnterprife  difplays  the  art  of  man  in  a  high 
degree.  The  carrying  the  canal  through  mofs,  quick- 
fand,  gravel  and  rocks,  up  precipices  and  over  valleys* 
was  attended  with  inconceivable  difficulties.  There 
are  eighteen  draw-  bridges  and  fifteen  aquedu6t  bridges 
of  note,  befides  fmall  ones  and  tunnels.  In  the  firft 
three  miles  there  are  only  fix  locks  \  but  in  the  fourth 
mile  there  are  no  lefs  than  ten  locks,  and  a  very  fine 
aquedii£l  bridge  over  the  great  road  to  the  weft  of 
Falkirk.  In  the  next  fix  miles  there  arc  only  four 
locks  w'hich  carry  you  to  the  fummit.  The  canal 
then  runs  eighteen  miles  ort  a  level,  and  terminates  by 
one  branch  about  a  mile  from  GlafgoW.  In  this  courfe, 
for  a  confiderkble  way,  the  ground  is  banked  about 
twenty  feet  high,  and  the  water  is  fixteen  feet  deep, 
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and  two  miles  of  it  is  made  through  a  deep  mofs.  At 
Kirkintilloch,  the  canal  is  carried  over  the  water  of 
Logie  on  an  aqueduct  arch  of  ninety  feet  broad.  1  his 
arch  was  thrown  over  in  three  ftretches,  having  only  a 
centre  of  thirty  feet,  which  was  drifted  on  fmall  rollers 
from  one  ftretch  to  another  ;  a  tiling  new,  and  never 
attempted  before  with  an  arch  ofthisfize;  yet  the  join¬ 
ings  are  as  fairly  equal  as  any  other  part,  and  admired  as 
a  very  fine  pieee  of  mafonry.  On  each  fide  there  is  a  very 
confiderable  banking  over  the  valley.  This  work  was 
carried  on  till  it  came  within  fix  miles  of  its  jun&ion  with 
the  Clyde  y  when  the  fubfeription  and  a  fubiequent  loan 
being  exhaufted,  the  work  was  ftopt  in  J  7  7 5 *  ^^e 

city  of  Glafgow  however,  by  means  of  a  collateral 
branch,  opened  a  communication  with  the  Forth,  which 
has  produced  a  revenue  of  about  6oocl.  annually  ; 
and,  in  order  to  finilli  the  remaining  fix  miles,  the  go¬ 
vernment  in  1784  gave  50,0001.  out  of  the  forfeited 
eftates,  the  dividends  arifing  from  this  fum  to  be  ap¬ 
plied  to  making  and  repairing  roads  in  the  Highlands 
of  Scotland.  The  work  was  accordingly  refumed  j 
and  by  contradl,  under  a  high  penalty,  was  to  be  en¬ 
tirely  completed  in  November  1789.  The  aquedudl 
bridge  over  the  Kelvin,  which  is  fuppofed  the  great- 
eft  of  the  kind  in  the  world,  confifts  of  four  arches,  and 
carries  the  canal  over  a  valley  6;  feet  high,  and  420 
in  length,  exhibiting  a  very  fingular  effort  of  human 
ingenuity  and  labour.  To  fupply  the  canal  with  wa¬ 
ter  was  of  itfelf  a  very  great  work.  There  is  one  rc- 
fervoir  of  50  acres  24  feet  deep,  and  another  of  70 
acres  2  2  feet  deep,  in  which  many  rivers  and  fprings 
terminate,  which  it  is  thought  will  afford  a  fufficient 
fupply  of  water  at  all  times.  This  whole  undertaking 
when  finifhed  coft  about  220,000k  It  is  the  greateff 
of  the  kind  in  Britain,  and  of  great  national  utility  5 
though  it  is  to  be  regretted  that  it  had  not  been  exe¬ 
cuted  on  a  ftill  larger  feale,  the  locks  being  too  fhort 
for  tranfporting  large  maffs. 

This  canal  was  completed  in  July  1790.  On  the* 
28th  of  this  month,  a  track  barge  belonging  to  the 
company  of  proprietors  failed  from  the  bafon,  near  the 
city  of  Glafgow,  to  Bowling  bay,  where  the  canal  joins 
the  river  Clyde.  The  committee  of  management,  ac¬ 
companied  by  the  magiftrates  of  Glafgow,  were  the 
firff  voyagers  on  the  new  canal.  On  the  arrival  of  the 
veflfel  at  Bowling  bay,  after  defeending  from  the  laft 
lock  into  the  Clyde,  the  ceremony  of  the  jun&ion  of 
the  Forth  and  Clyde  was  performed  by  the  chairman  of 
the  committee,  who,  with  the  afliftar.ee  of  the  chief 
engineer,  difeharged  into  the  river  Clyde,  a  hogfhead 
of  water  taken  up  from  the  river  Forth,  as  a  fymbol 
©f  joining  the  weftern  and  eaftern  feas  together. 

About  the  year  1801,  a  canal  was  finifhed  between 
Loch  Gilp  to  Loch  Crinan  in  Argylefliire.  The  diftar.ee 
is  about  nine  miles.  This  canal,  which  is  called  the  Cri¬ 
nan  canal,  is  intended  to  accommodate  the  trade  of  the 
*Weftern  ifiands  and  fiiheries.  The  veffels  employed  in 
this  trade  will,  by  means  of  this  canal,  avoid  the  circui¬ 
tous  and  dangerous  navigation  round  the  Mull  of  Can  tire. 

Another  caral  was  begun  laft  year  (1825),  which 
is  intended  to  open  a  communication  between  the  Wef¬ 
tern  <ca,  and  ihe  Murray  frith,  by  the  loehs  or  arms  of 
the  fea,  which  ftretch  inland  on  the  weft  fide,  and  by 
Loch  Nefs  011  the  eaik 
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Canal,  in  Anatomy ,  a  dud  or  paffage  through  Canal 
which  any  of  the  juices  flow.  W 

CANANOR,  a  large  maritime  town  of  Afia,  on  .  y 
the  coaft  of  Malabar,  in  a  kingdom  of  the  fame  name,, 
with  a  very  large  and  fafe  harbour.  It  formerly  be¬ 
longed  to  the  Portuguefe,  and  had  a  ftrong  fort  to 
guard  it  }  but  in  1685,  the  Dutch,  together  with  the 
natives,  drove  them  away  y  and  after  they  became  ma¬ 
ilers  of  the  town,  enlarged  the  fortifications.  They 
have  but  a  very  fmall  trade  ;  but  there  is  a  town  afe 
the  bottom  of  the  bay,  independent  of  the  Dutch, 
whofe  prince  can  bring  20,000  men  into  the  field.  The 
Dutch  fort  is  large,  and  the  governor’s  lodgings  are  at 
a  good  diflance  from  the  gate ;  fo  that,  when  there 
was  a  fkirmifh  between  the  fadory  and  the  natives,  he 
knew  nothing  of  it  till  it  was  over.  E.  Long.  78.  iQ. 

N.  Lat.  12.  o. 

Cananor,  a  fmall  kingdom  of  Afia,  on  the  coaft' 
of  Malabar,  whofe  king  can  raife  a  confiderable  army#. 

The  natives  are  generally  Mahometans  ;  and  the  coun¬ 
try  produces  pepper,  cardamoms,  ginger,  mirobolans, 
and  tamarinds,  in  which  they  drive  a  confiderable 
trade. 

C  ANAR  A,  a  kingdom  of  Afia,  on  the  coaft  of 
Malabar.  The  inhabitants  are  Gentoos,  or  Pagans y 
and  there  is  a  pagod  or  temple,  called  Ramtrut ,  which 
is  vifited  every  year  by  a  great  number  of  pilgrims. 

Here  the  cuftom  of  burning  the  wives  with  their  huf- 
bands  had  its  beginning,  and  is  pradifed  to  this  day# 

The  country  is  generally  gove  rned  by  a  woman,  who 
keeps  her  court  at  a  town  called  Bay  dor,  two  days 
journey  from  the  fea.  She  may  marry  whom  fhe  pleafesy 
and  is  not  obliged  to  burn  with  her  hufband,  like  her 
female  fubjeds.  They  are  fo  good  obfervers  of  the  ir 
laws,  that  a  robbery  or  murder  is  fcarce  ever  heard  of 
among  them.  The  Canarans  have  forts  built  of  earth 
along  the  eoaft,  which  are  garrifoned  with  200  ©r  300 
foldiers,  to  guard  againfl  the  robberies  of  their  neigh¬ 
bours.  The  lower  grounds  yield  every  year  two  crops 
of  corn  or  rice  y  and  the  higher  produce  pepper,  betel- 
nuts,  fanders  wood,  iron,  and  fteel.  The  Portuguefe 
clergy  here  live  very  loofely,  and  make  no  fcruple  of 
procuring  women  for  ftrangers. 

CANARIA,  in  Ancie>  t  Geography,  one  of  the  For¬ 
tunate  ifiands,  a  proof  that  thefe  were  what  are  now 
called  the  Canaries.  Canaria  had  its  name  from  its  a- 
bounding  with  dogs  of  an  enormous  fize,  two  of  which 
were  brought  lo  Juba  king  of  Mauritania.  See  the 
following  article. 

Canaria,  or  the  Grand  Canary ,  an  ifiand  in  the 
Atlantic  ocean,  about  180  miles  from  the  coaft  of 
Africa.  It  is  about  100  miles  in  circumference,  and 
33  in  diameter.  It  is  a  fruitful  ifiand,  and  famous  for 
the  wine  that  bears  its  name.  It  alfo  abounds  with 
apples,  melons,  oranges,  citrons,  pomegranates,  figs,  0- 
lives,  peaches,  and  plantains.  The  fir  and  palm  treey 
are  the  molt  common.  The  towns  are,  Canary  the  ca-r 
pital,  Gualdera,  and  Geria. 

CANARY,  or  Cividad  de  Palmas,  is  the  capital 
of  the  ifiand  of  Canaria,  with  an  indifferent  caftle,  and 
a  biihop’s  fee.  It  has  alfo  a  court  of  inquifition,  and 
the  fupreme  council  of  the  reft  of  the  Canary  ifiands  y 
as  alfo  four  convents,  two  for  men  and  two  for  wo¬ 
men.  The  town  is  about  three  miles  in  compafs,  and 
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contains  1 2,000  inhabitants.  Lhc  houfcs  ate  only  one 
ftory  high,  and  flat  at  the  top  3  but  they  are  well  built. 
The  cathedral  is  a  handfome  itrufturc.  ■  W.  Long. 
15.  20.  N.  Lat.  28.  4. 

CANART  //lands,  are  fituated  in  the  Atlantic  ocean, 
over  againft  the  empire  of  Morocco  in  Africa.  1  hey 
were  formerly  called  the  Fortunate  IJlands ,  on  account 
of  the  temperate  healthy  air,  and  excellent  fruits. 
The  land  is  very  fruitful,  for  both  wheat  and  barley 
produce  130  for  one.  The  cattle  thrive  well,  and  the 
woods  are  full  of  all  forts  of  game.  The  Canary  ting¬ 
ing  birds  are  well  known  all  over  Europe.  There  are 
here  fu^ar-cancs  111  great  abundance  3  but  the  Span¬ 
iards  fir  It  planted  vines  here,  from  whence  we  have  the 
wine  called  Canary  or  Sack . 

Thefe  iilands  were  not  entirely  unknown  to  the  an¬ 
cients  3  but  they  were  a  long  while  forgot,  till  John  de 
Bateneourt  difeovered  them  in  1402.  It  is  faid  they 
were  firft  inhabited  by  the  Phoenicians,  or  Carthagi¬ 
nians,  but  on  no  certain  foundation  3  nor  could  the  in¬ 
habitants  themfelves  tell  from  whence  they  were  deri¬ 
ved  3  on  the  contrary,  they  did  not  know  there  was 
any  other  country  in  the  world.  Their  language, 
manners,  and  cuftoms,  had  no  refcmblance  to  thole  of 
their  neighbours.  However,  they  were  like  the  people 
on  the  coalt  of  Barbary  in  complexion.  They  had  no 
iron.  After  the  dileovery,  the  Spaniards  foon  got  pof- 
feflion  of  them  all,  under  whofe  dominion  they  are*  to 
this  day,  except  Madeira,  which  belongs  to  the  Portu- 
guefe.  The  inhabitants  arc  chiefly  Spaniards  3  though 
there  are  fome  of  the  firll  people  remaining,  whom 
they  call  Guanch-s ,  who  are  fome  what  civilized  by  their 
intercourfe  with  the  Spaniards.  Tkey  are  a  hardy,  ac¬ 
tive,  bold  people,  and  live  on  the  mountains,  iheir 
chief  food  is  goats  milk.  Their  complexion  is  tawney, 
and  their  nofes  flat.  The  Spaniih  veifols,  when  they 
fail  for  the  Weft  Indies,  always  rendezvous  at  thele 
iilands,  going  and  coming.  Their  number  is  12.  1, 

Alegranza  3  2.  Canaria  3  3.  Ferro  3  4.  Fuerteventura  3- 
5.  Gomera  3  6.  Gratiofa  3  7.  Laneerotta  3  8.  Madeira  3 
9.  Palma  3  \  o.  llocca  3  11.  Salvages  312.  Teneriff. 

Weft  longitude  from  12  to  21.  north  latitude  from  .7. 
30.  to  29.  30. 

C A NA R  T-  B i rd.  See  Fringilla.  Thefe  birds  are 
much  admired  for  their  finging,  and  take  their  name 
from  the  place  from  whence  they  originally  came,  viz. 
the  Canary-iflands  3  but  of  late  years  there  is  a  fort  of 
birds  brought  from  Germany,  and  elpecially  from  Tirol, 
and  therefore  called  German  birds ,  which  are  much 
better  than  the  oth  rs  3  though  both  arc  fuppofed  to 
have  originally  come  from  the  fame  place.  Ihe  cocks 
never  grow  fat,  and  by  fome  country  people  cannot 'be 
diftinguiihed  from  common  green-birds  3  though  the 
Canary-birds  are  muchjuftier,  have;,  a  longer  tail,  and 
differ  much  in  the  heaving  of  the  paffages  of  the  throat 
when  they  ling.  Thefe  birds  being  fb  much  cftcemcd 
for  their  fong,  are  lbmctiir.es  fold  at  a  high  price,  ac¬ 
cording  to  the  goodnefs  and  excellency  of  their  notes*  3 
fo  that  it  will  always  be  ad vi fable  to  hear  one  ling  be¬ 
fore  he  is  bought.  In  order  to  know  whether  he  is  in 
good  heal'.h,  take  him  out  of  the  Itore-cage,  and  put 
h?m  in  a  clean  cage  by  h’mlelf;  if  he  Hand  up  holdly, 
without  crouching  or  ilninking  in  his  feathers,  look 
with  a  brifk  eye,  and  is  not  fubjeft  to.  clap  his  head 
under  his  wing,  it  is  a  iign  that  he  is  in'  good,  health  } 
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but  the  grcatefl  matter  is  to  obfervehis  dunging:  if  he  Canary, 
bolts  his  tail  like  a  nightingale  after  he  has  dunged,  it  * 
is  a  fign  he  is  not  in  good  health,  or  at  leaft  that  he 
will  foon  be  fick  3  but  if  his  dung  be  very  thin  like 
water,  or  of  a  llimy  white  without  any  blackncfs  in 
it,  it  is  a  lign  of  approaching  death.  When  in  per¬ 
fect  health,  his  dung  lies  round  and  hard,  with  a  fine 
white  on  the  outfide,  dark  within,  and  dries  quickly  3 
though  a  feed-bird  feldom  dungs  fo  hard,  unlefs  he  is 
very  young. 

Canary-birds  are  fubjeft  to  many  difeafesr  particu^ 
larly  impofthumes  which  aftcift  the  head,  caule  them 
to  fall  Suddenly  from  the  perch,  and  die  in  a  fhori 
time,  if  not  fpeedily  cured.  The  molt  approved  me¬ 
dicine  is  an  ointment  made  of  frelh  butter  and  capon’s 
greafe  melted  together.  With  this  the  top  of  the 
bird’s  head  is  to  be  anointed  for  two  or  three  days, 
and  it  will  diffolve  the  impofthume  :  but  if  the  medi¬ 
cine  has  been  too  long  delayed,  then,  after  three  or  four 
times  anointing,  fee  whether  the  place  of  his  head  be 
foft  3  and  if  fo,  open  it  gently,  and  let  out  the  matter, 
which  will  be  like  the  yolk  of  an  egg  3  w  hen  this  is 
done,  anoint  the  place,  and  the  bird  will  be  cured.  At 
the  fame  time  he  muft  have  figs  with  his  other  food, 
and  in  his  water  a  ilice  or  two  of  liquorice,-  with  white 
fugar-candy. 

Canary-birds  are  diftinguiihed  by  different  names  at 
different  times  and  ages  :  fuch  as  arc  about  three  years- 
old  are  called  runts  ;  thofc  above  two  are  named  erij/s  ; 
thdfe  of  the  firft  year  under  the  care  of  the  old  ones, 
are  ternu#  branchers ;  thofe  that  are  new-flown,  and 
cannot  feed  themfclves,  pijhcrs  ;  and  thofe  brought  up 
by  hand,  nejiiings. 

The  Canary-birds  may  be  bred  with  us  3  and,  if 
treated  with  proper  care,  they  will  become  as  vigorous 
and  healthful  as  in  the  country  from  whence  they 
have  their  name.  The ‘cages-  in  which  thele  birds 
are  kept  are  to  be  made  either  of  walnut-tree  or  oakr 
with  bars  of  wire  3  bccaufe  thefe,  being  woods  of  ftrength, 
do  not  require  to  be  ulcd  in  large  pieces.  The  com¬ 
mon  fhape  of  cages,  which  is  eylmdric,  is  very  impro¬ 
per  for  thefe  birds  3  for  this  allows  little  room  to  walkr 
and  without  that  the  birds  ufually  become  melancholy* 

The  moft  proper  of  allflhapes  is  the  high  and  long,  but 
narrow,. 

If  thefe  birds  eat  too  much,  they  grow'  over-fat, 
lofe  their  fliape,  and  their  finging  is  lpoiled  3  or  at  leaft 
they  become  fo  idle,  that  they  will  fcarce  ever  ling. 

In  this  cafe  their  vi&uals  are  to  be  given  them  in  a 
much  fmallcr  quantity,  and  they  will  Dy  this  means  bo 
recovered  by  degrees  to  all  their  beauty,  and  will  ling 
as  at  firft.  *  < 

At  the  time*  that  they  are  about  to  build  their  neftsr 
there  muft  be  put  into  their  cages  lomc  hay,  dried 
thoroughly  in  the  fun:  with-this  muft  be  mixed  lome 
mofs  dried  in  the  fame  manner,  and  fome  Hag’s  hair  3 
and  great  care  is  to-be  taken  of  breeding  the  young, - 
in  the  article  of  food.  As  foon  a$  the  ,  young  birds 
are  eight  days*  old,  or.  fome  what:  more,  and  are  able  to 
eat  and  pick  up  food  of  thcnifelves,  they  are  to  be 
taken  out  of  the  cage  in  which  they  were  hatched,  and 
each  put  feparately  into  another  cage,  and  hung  up 
in  a  room  where  it  may  never  have  an  opportunity  of 
hearing  the  voice  of  any  other  bird.  After  they  have 
been  kept  thus  about  eight  dayi>,  they. are  to  be  ex~ 
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cited  to  fing  by  a  bird-pipe  ;  but  this  Is  not  to  be 
blowed  too  mueh,  or  in  too  thrill  a  manner,  left  they 
fing  themfclves  to  death. 

For  the  firft  fifteen  days  the  cages  are  to  be  covered 
•with  a  black  cloth,  and  for  the  fifteen  days  following 
tvith  a  green  one.  Five  leffons  in  a  day  from  the  pipe 
are  fuflieient  for  thefe  young  creatures }  and  they  muft 
not  be  dirturbed  with  feveral  founds  at  the  fame  time, 
left  they  confound  and  puzzle  them  ;  two  leffons  (hould 
be  given  them  early  in  the  morning,  one  about  the 
middle  of  the  day,  and  two  more  at  night. 

The  genius  and  temper  of  the  feveral  birds  of  this 
kind  are  very  different.  The  males  are  almoft  always 
Welaneholy,  and  will  not  fing  unlefs  they  are  exeited 
to  it  by  hearing  others  continually  finging  about  them. 
The  male  bird  of  this  kind  will  often  kill  the  female 
put  to  him  for  breeding  ;  and  when  there,  are  feveral 
females  together  with  the  males,  they  will  often  do 
the  fame  to  one  another  from  jealoufy.  It  is  therefore 
not  eafy  to  manage  the  article  of  their  breeding  well 
in  this  particular,  unlefs  in  this  manner  :  let  two  female 
birds  be  put  into  one  eage,  and  when  they  have  lived 
together  fome  time,  they  will  have  eontraaed  a  fort  of 
love  for  one  another,  which  will  not  eafily  be  diffolved. 
Put  a  male  bird  into  the  eage  with  thefe  two,  and 
every  thing  will  go  well ;  their  friendihip  will  keep 
'them  from  quarrelling  about  his  favours,  and  from  dan¬ 
ger  of  his  mifehievous  difpofition  •,  for  if  he  attacks 
one  of  them,  in  order  to  kill  her,  the  other  will  imme¬ 
diately  take  her  part  ;  and  after  a  few  of  thefe  battles, 
the  male  will  find  that  they  are  together  an  over¬ 
match  for  him  at  fighting,  and  will  then  diftribute  his 
favours  to  them,  and  there  will  not  fail  of  being  a 
young  breed  or  two,  whieh  are  to  be  taken  away  from 
their  parents,  and  educated  as  before  direfted.  Some 
males  wateh  the  time  of  the  female’s  laying,  and  de¬ 
vour  the  eggs  as  fall  as  (he  depofits  them  ;  and  others 
take  the  young  ones  in  their  beak  as  foon  as  hatehed, 
and  cru!h  them  to  death  again!!  the  Tides  of  the  cage, 
or  feme  other  way  deftroy  them.  When  a  male  has 
been  known  onee  to  have  been  guilty  of  this,  he  is  to 
be  ftiut  up  in  a  fmall  eage,  in  the  middle  of  the  large 
one  in  whieh  the  female  is  breeding  her  young,  and 
thus  he  will  often  comfort  her  with  finging  all  day 
long,  while  !he  fits  upon  the  eggs  or  takes  care  of  the 
young  ones  ;  and  when  the  time  of  taking  away,  to 
put  them  into  feparate  cages,  is  come,  the  male. is  to 
be  let  out,  and  he  will  always  after  this  live  in  friend- 
fhip  with  the  female.  . 

If  the  male  became  fiek  during  the  time  of  the  fe¬ 
male’s  fitting  or  bringing  up  her  young,  he  muft  be  re¬ 
moved  immediately,  and  only  brought  to  the  fide  of 
her  eage  at  certain  times,  that  (he  itSay  fee  him,  till  he 
is  perfectly  cured  y  and  then  he  is  to  be  fhut  up  again 
in  his  cage  in  the  middle. 

Canary-birds  are  various  in  their  notes  ;  fome  having 
a  fweet  fong,  others  a  lowi!h  note,  others  a  long  fong, 
which  is  beft,  as  having  the  greateft  variety  of  notes  •, 
but  they  fing  chiefly  either  the  titlark  or  nightingale 
notes.  See  SONG  of  Birds*  t 

CANCALLE,  a  town  of  France*  in  Upper  Brit¬ 
tany,  by  the  fea-fide,  where  there  is  a  road.  Here  the 
Britilh  landed  in  1738,  in  their  way  to  St  Maloes, 
where  they  burnt  a  great  number  of  (hips  in  the  har¬ 
bour,  and  then  retired  without  lofs.  This  town  was  in 
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their  power  j  but  they  a£ted  like  generous  ctieimes,  and 
did  no  hurt  to  this  nor  any  other  on  the  coaR.  W * 
Long.  o.  13.  N,  Lat.  48.  41. 

CANCKLIER,  in  falconry,  is  when  a  light  brown 
hawk,  in  her  Hooping,  turns  two  or  three  times  upon 
the  wing,  to  recover  herfelf  before  (lie  feizes* 

CANCELLI,  atermufed  to  denote  lattiee  windows, 
or  thofe  made  of  crofs  bars  difpofed  latticewife  it  is 
alfo  ufed  for  rails  or  balluRers  iiieloling  the  communion-* 
table,  a  court  of  juftiee,  or  the  like,  and  for  the  network 
in  the  infide  of  hollow  bones. 

CANCELLING,  in  the  civil  laW,  an  aa  whereby 
a  perfon  confents  that  fome  former  deed  be  rendered 
null  and  void.  This  is  otherwife  called  refcifon .  The 
word  eomes  from  the  Latin  caneellare ,  to  encompafs  or 
pale  a  thing  round.  -In  the  proper  fenfe  of  the  word, 
to  cancel ,  is  to  deface  an  obligation,  by  palling  the  pen 
from  top  to  bottom,  or  acrofs  it  \  which  makes  a  kind 
of  chequer  lattice,  which  the  Latins  call  cancelli . 

CANCER,  in  Zoology ,  a  genus  of  infeas  belonging 
to  the  order  of  infeaa  aptera.  This  genus  includes  the 
lob  Her,  the  crab,  the  prawn,  the  Ririmp,  and  the  craw- 
fifti.  See  Entomology  Index . 

CANCER,  in  Medicine ,  a  roundiRi,  unequal,  hard,  and 
livid  tumour,  generally  feated  in  the  glandulous  part* 
of  the  body,  fuppofed  to  be  fo  called,  becaufe  it  appears 
at  length  with  turgid  veins  {hooting  out  from  it,  lo  a* 
to  referable,  as  it  is  thought,  the  figure  of  a  crab-fRh, 
or  others  fay,  beeaufe,  like  that  Mi ,  where  it  has  oneo 
got,  it  is  fearee  poflible  to  drive  it  away.  See  Medi¬ 
cine  Index > 

Cancer,  in  AJh'onotmj ,  one  of  the  twelve  figns,  re- 
prefented  on  the  globe  in  the  form  of  a  crab,  and  thus 
marked  (cs)  in  books.  It  is  the  fourth  conflellation 
in  the  Harry  zodiae,  and  that  from  which  one  qua¬ 
drant  of  the  ecliptic  takes  its  denomination.  Iherea- 
fon  generally  aHigned  for  its  name  as  well  as  figure,  is 
a  fuppofed  refemblanee  whieh  the  fun*s  motion  in  thia 
{ign  bears  to  the  crab-Mi.  As  the  latter  w  alks  back¬ 
wards,  fo  the  former,  in  this  part  of  his  eourfc,  be¬ 
gins  to  go  backwards,  or  recede  from  us  :  though  tho 
difpofition  of  Hars  in  this  fign  is  by  others  fuppofed  to 
have  given  the  firH  hint  to  the  reprefentation  of  2i 

crab.  .  f 

Tropic  of  Cancer ,  in  djlronomy i  a  lelier  circle  ot 
the  fphere  parallel  to  the  equator,  and  palling  through 
the  beginning  of  the  (ign  Caneer. 

CANCHERIZANTE.  or  Cancherizato,  in  the 
Italian  mufic,  a  term  fignifying  a  piece  of  mufic  that 
begins  at  the  end,  being  the  retrograde  motion  from* 
the  end  of  a  fong,  &e.  to  the  beginning. 

C ANCROM A,  or  Boat-bill.  See  Ornitholoct 
Index ■. 

CANDAHAR,  a  province  of  Perfia,  bounded  on 
the  north  by  the  province  of  Balk  ;  on  the  eaftr  by  that 
of  Cabul  on  the  fouth,  by  Buehor  and  Sableitan  5  and 
on  the  weR,  by  Sigeilan.  There  have  been  bloody  wars 
between  the  Indians  and  Perfiahs  on  aecount  of  this 
province  ;  but  in  1650  it  fell  to  the  Perfians.  The 
inhabitants  are  known  by  the  name  of  A/ghuatts^  or 
jyjfghans ,  w  ho  have  often  endeavoured  to  throw  off  the 
yoke.  But  in  1737*  they  were  feverely  puniflied  for 
fuch  an  attempt.  See  Persia. 

CanDaHak,  the  eapital  of  the  above  province,  is 
feated  on  a  mountain )  and  being  a  place  of  great 
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CanAahar  trade,  lias  a  confiderable  fortrefs.  The  caravans  that 
II  #  travel  from  Perfia  and  the  parts  about  the  Cafpian  fea 
,  Can(lia-  t0  the  Eaft  Indies,  ehoofe  to  pafs  through  Candahar, 

"  *  "  becaufc  there  is  no  danger  of  being  robbed  on  this  road, 

and  provifions  are  very  reafonable.  The  religion  is 
Mahometanifm,  but  there  are  many  Banians  and  Gue- 
bres.  E.  Long.  67.  5.  N.  Lat.  33.  o. 

CANDAULES,  the  laft  king  of  Lydia,  of  the  fa¬ 
mily  of  the  Heraclidae.  See  Lydia. 

CANDELAUES,  (from  candela ,  a  candle),  the 
name  of  an  order  in  the  former  editions  of  Linnseus’s 
Fragments  of  a  Natural  Method,  eonfifting  of  thefe 
three  genera,  rlii^ophsra ,  rtyjpiy  and  mimufops.  They 
are  removed,  in  the  later  editions,  into  the  order  Ho- 
LORACEyE. 

CANDIA,  the  modern  name  of  the  ifland  of  Crete 
(fee  Crete).  The  word  is  a  variation  of  Khunda , 
which  was  originally  the  Arabian  name  of  the  metro¬ 
polis  only,  but  in  time  came  to  be  applied  to  the 
whole  ifland. 

Candia  eame  into  the  poffeffion  of  the  Venetians, 
by  purchafe,  in  the  year  1194,  as  related  under  the 
article  Crete  ;  and  foon  began  to  flouriffi  under  the 
laws  of  that  wife  republic.  The  inhabitants,  living 
under  the  prote&ion  of  a  moderate  government,  and 
being  encouraged  by  their  matters,  engaged  in  com¬ 
merce  and  agriculture.  The  Venetian  eommandants 
readily  afforded  to  thofe  travellers  who  vifited  the  ifland, 
that  afliftanee  which  is  neceffary  to  enable  them  to  ex¬ 
tend  and  improve  ufeful  knowledge.  Belon,  the  natu- 
ralift,  is  lavilh  in  praife  of  their  good  offices,  and  de- 
feribts,  in  an  inte retting  manner,  the  flourilhing  Hate 
©f  that  part  of  the  iiland  whieh  he  vifited. 

The  feat  of  government  was  eftabliffied  at  Candiav 
The  magi  ft  rates  and  officers,  who  compofed  the  coun¬ 
cil,  reiided  there.  The  provifor-gCneral  was  prefident. 
He  poffcffed  the  chief  authority  *,  and  his  power  ex¬ 
tended  over  the  whole  principality.  It  continued  in 
the  poffeffion  of  the  Venetians  for  five  centuries  and 
a  half.  Cornaro  held  the  chief  command  at  the  time 
when  it  was  threatened  with  a  ftormr  on  the  fide  of 
Conftantinople.  The  Turks,  for  the  fpace  of  a  year, 
had  been  employed  in  preparing  a  vaft  armament.  They 
deceived  the  Venetian,  by  alluring  him  that  it  was  in¬ 
tended  againft  Malta.  In  the  year  1645,  *n  t^e 
midft  of  a  folemn  peace,  they  appeared  unexpe&edly 
before  Crete  with  a  fleet  of  400  fail,  having  on  board 
60,000  land  forces,  under  the  eommand  of  four  pa¬ 
chas.  The  emperor  Ibrahim,  under  whom  this  ex¬ 
pedition  was  undertaken,  had  no  fair  pretext  to  ofiAr 
in  j uftifieation  of  his  enterprife.  He  made  ufc  of  all 
that  perfidy  which  ehara&erifes  the  people  of  the  eaft, 
to  impofe  on  the  Venetian  fenate.  He  loaded  their 
ambaffador  with  prefen ts,  dire&ed  his  fleet  to  bear  for 
Cape  Matapan,  as  if  they  had  been  going  beyond  the 
Archipelago  •,  and  caufed  the  governors  of  Tina  and 
Cerigna  to  be  folemnly  allured  that  the  republic  had 
nothing  to  fear  for  her  polfeflions.  At  the  very  inftant 
when  he  was  making  thofe  alfurances,  his  naval  ar¬ 
mament  entered  the  gulf  of  Canea )  and,  palling  be¬ 
tween  that  city  and  St  Theodore,  anchored  at  the 
mouth  of  Platania. 

The  Venetians,  not  expelling  this  fudden  attack, 
had  made  no  preparations  to  repel  it.  The  Turks 
landed  without  oppofition.  The  iile  of  St  Theodore 
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is  but  a  league  and  an  half  from  Canea.  It  is  only  Candia* 
three  quarters  of  a  league  in  compafs.  The  Venetians v— — 
had  ere&ed  two  forts  there  *,  one  of  which,  Handing 
on  the  fummit  of  the  higheft  eminence,  on  the  eoaft 
of  that  little  ifle,  was  ealled  Turluru  y  the  other,,  on  a 
lower  fttuation,  was  named  St  Theodore.  It  was  an 
important  obje£l  to  the  Muffulmans  to  make  them- 
felves  mailer  of  that  rock,  which  might  annoy  their 
fhips.  They  immediately  attacked  it  with  ardour. 

The  firft  of  thofe  fortrelfes,  being  deftitute  of  foldiers^ 
and  cannon,  was  taken  without  linking  a  blow.  The 
garrifon  of  the  other  confifted  of  no  more  than  60 
men.  They  made  a  gallant  defence,  and  Hood  out  till 
the  laft  extremity  •,  and  when  the  Turks  at  laft  pre¬ 
vailed,  their  number  was  diminilhed  to  ten,  whom  the 
captain-pacha  cruelly  caufed  to  be  beheaded. 

Being  now  mailers  of  that-  important  poll,  as  well 
as  of  Lazaret,  an  elevated  roek,  Handing  about  half 
a  league  from  Canea,  the  Turks  invefted  the  city  by 
fea  and  land.  General  Cornaro  was*  ftruck,  as  with  a 
thunder-elap,  when  he  learned  the  defeent  of  the  ene¬ 
my.  In  the  whole  iiland  there  were  no  more  than 
a  body  of  3500  infantry,-  and  a  fmall  number  of  ca¬ 
valry.  The  befieged  city  was  defended  only  by  1000 
regular  troops,  and  a  few  eitizens,  who  were  able  to* 
bear  arms.  He  made  hafte  to  give  the  republic  notiee 
of  his  diftrefs  )  and  polled  himfelf  off  the  road,  that  he 
might  the  more  readily  fueeour  the  befieged  eity.  He 
threw  a  body  of  250  men  into  the  town  before  the 
lines  of  the  enemy  were  completed.  He  afterwards 
made  feveral  attempts  to  ftrengthen  the  befieged  with 
other  reinforcements  )  but  iit  vain.  The  Turks  had 
advanced  in  bodies  clofe  to  the  town,  had  carried  a 
half-moon  battery,  which  covered  the  gate  of  Retimo  ; 
and  were  battering  the  walls  night  and  day  with  their 
numerous  artillery.  The  befieged  defended  themfelves 
with  refolute  valour,  and  the  fmall  eft  advantage  whieh 
the  befiegers  gained  coft  them  dear.  General  Cor¬ 
naro  made  an  attempt  to  arm  the  Greeks,  particularly 
the  Spachlots,  who  boafted  loudly  of  their  valour.  He 
formed  a  battalion  of  thefe.  But  the  tera  of  their  va¬ 
lour  was  long  pall.  When  they  beheld  the  enemy,  and 
heard  the  thunder  of  the  cannon,  they  took  to  flight 
not  one  of  them  would  Hand  fire. 

When  the  fenate  of  Veniee  were  deliberating  on  the 
means  to  be  ufed  for  relieving  Canea,  and  endeavour¬ 
ing  to  equip  a  fleet,  the  Mahometan  generals  were 
facrifieing  the  lives  of  their  foldiers  to  bring  their  en¬ 
terprife  to  a  glorious  termination.  In  different  en¬ 
gagements  they  had  already  loft  20,000  warriors  j  but*, 
defeending  into  the  ditehes,  they  had  undermined  the 
walls,  and  blown  up  the  moft  impregnable  forts  with 
explofions  of  powder.  They  fprung  one  of  thofe  mines* 
beneath  the  ballion  of  St  Demetri.  It  overturned  a 
eonfiderable  part  of  the  wall,  which  cruflied  all  the 
defenders  of  the  baftion.  That  inftant  the  befiegers 
fprung  up  with  their  fabres  in  their  hands,  and  taking 
advantage  of  the  general  confirmation  of  the  befieged- 
on  that  quarter,  made  themfelves  mafters  of  the  poll. 

The  befieged,  recovering  from  their  terror,  attacked 
them  with  unequalled  intrepidity.  About  400  men  af- 
failed  2000  Turks  already  firmly  polled'  on  the  wall, 
and  preffed  upon  them  with  fueh  obftinate  and  daunt- 
lcfs  valour,  that  they  killed  a  great  number,  and  drove 
the  reft  down  into  the  ditch.  In  this  extremity,  every 
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pcrfon  in  the  city  was  in  arms.  The  Greek  monks 
took  up  mufkets  j  and  the  women,  forgetting  the  deli¬ 
cacy  of  their  fex,  appeared  on  the  walls  among  the  de¬ 
fenders,  either  fupplying  the  men  with  ammunition  and 
arms,  or  fighting  themselves  *,  and  feveral  of  thofe  dar-* 
ing  heroines  lofl  their  lives. 

For  ijo  days  the  city  held  out  againft  all  the  forces 
of  the  Turks.  If,  even  at  the  end  of  that  time,  the 
Venetians  had  fent  a  naval  armament  to  its  relief,  the 
kingdom  of  Candia  might  have  been  faved.  Doubtlefs, 
they  were  not  ignorant  of  this  wcl-known  faff.  The 
north  wind  blows  ftraight  into  the  harbour  of  Canea* 
When  it  blows  a  little  brifkly,  the  fea  rages.  It  is 
then  impoflible  for  any  fquadron  -  of  *1 dps,  however 
numerous,*  to  form  in  line  of  battle  in  the  harbour,  and 
to  meet  an  enemy.  If  the  Venetians  had  fet  out  from 
Cerigo  with  a  fair  wind,  they  might  have  reached 
Canea  in  five  hours,  and  might  have  entered  the  har¬ 
bour  with  full  fails,  without  being  expofed  to  one 
cannon  fhot  ;  while  none  of  the  lurkiih  (hips  would 
have  dared  to  appear  before  them  ;  or  if  they  had  ven¬ 
tured,  mud  have  been  driven  baetv  on  the  fliore,  and 
dafhod  in  pieces  among  the  rocks.  But,  inftcadof  thus 
taking  advantage  of  the  natural  eircumflances  of  the 
placed  they  fent  a  few  galleys,  which,  not  daring  to 
double  Cape  Spada,  eoafted  along  the  fouthern  fhore 
of  the  ifiand,  and  failed  of  accomplifhing  the  defign  of 
their  expedition. 

At  lad,  the  Cancans,  defpairmg  of  relief  from  Ve¬ 
nice,- feeing  three  breaches  made  in  their  walls,  through 
which  the  infidels  might  cafily  advance  upon  them, 
exhauded  with  fatigue,  and  covered  with  wounds,  and 
reduced  to  the  number  of  5  00  men,  who  were  obliged 
to  fcatter  thcmfelves  round  the  walls,  winch  were  half 
a  league  in  extent,  and  undermined  in  all  quarters, 
demanded  a  parley,  and  offered  to  capitulate.  They 

obtained  very  honourable  conditions ;  and  after  ^  glo¬ 
rious  defence  *of  two  months,  which  cod  the  lurks 
20,000  men,  .marched  out  of  the  city  with  the  ho¬ 
nours  of  war.  Thofe  citizens  who  did  not  choofe  to 
continue  in  the  city,  were  permitted  to  remove  *,  and 
the  Ottomans,  contrary  to  their  ufual  practice,  faith¬ 
fully  obferved  their  flipulations. 

The  Venetians,  after  the  iofs  of  Canea,  retired  to 
Retimo.  The  captain-pacha  laid  fiege  to  the  citadel 
of  the  Sude,  fituated  in  the  entrance  of  the  bay,  on  a' 
high  rock,  of  about  a  quarter  of  a  league  in  circum¬ 
ference.  He  raifed  earthen-batteries,  and  made  an  in¬ 
effectual  attempt  to  level  the  ramparts.  At  lad,  de- 
fpairing  of  taking  it  by  affault,  he  left  fome  forces  to 
block  it  up  from  all  communication,  and  advanced  to¬ 
wards  Retimo.  That  city,  being  unwalled,  was  de¬ 
fended  by  a  citadel,  danding  on  an  eminence  which 
overlooks  the  harbour.  General  Cornaro  had  retired 
thither.  At  the  approach  of  the  enemy,  he  advanced 
from  the  city,  and  waited  for  them  in  the  open  field. 
In  the  a&ion,  inattentive  to  his  own  fafety,  he  en¬ 
couraged  the  foldiers,  by  fighting  m  the  ranks.  A 
glorious  death  was  the  reward .  of  his  valour  j  but  his 
fall  determined  the  fate  of  Retimo.  # 

The  Turks  having  landed  additional  forces  on  the 
;fland,  they  introduced  the  plague,  which  was  alinoft 
a  conftant  attendant  on  their  armies.  This  dreadful 
pen  rapidly  advanced,  and,  like  a  devouring  fire,  waft- 
fag  all  before  it,  deftroyed  moft  part  of  the  mhabi- 
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The  reft,  flying  in  terror  before  its  ravages,  < 
efcaped  into  the  Venetian  territories,  and  the  ifiand^ 
was  left  almofl  defolate. 

The  fiege  of  the  capital  commenced  in  1646,  and 
was  protracted  much  longer  than  that  of  Troy.  Till 
the  year  1648,  the  Turks  fcarce  gained  any  advan¬ 
tages  before  that  city.  They  were  often  routed  by  the 
Venetians,  and  fometi;nes  compelled  to  retire  to  Re¬ 
timo.  At  that  period  Ibrahim  was  folemnly  depofed, 
and  his  el  deft  fon,  at  the  age  of  nine  years,  was  raifed 
to  the  throne,  under  the  name  of  Mahomet  IV.  Not 
fatisfied  with  confining  the  fultan  to  the  honors  and 
obfeurity  (ft  a  dungeon,  the  partizans  of  his  fen  flrangled 
him  on  the  19th  of  Augufi,  in  the  lame  year.  Ihat 
young  prince,  who  mounted  the  throne  by  the  death 
of  his  father,  was  afterwards  expelled  from  it,  and 
condemned  to  pafs  the  remainder  of  his  life  in  con¬ 
finement. 

In  the  year  1649,  Uffein  Pacha,  who  blockaded 
Candia,  receiving  no  fupplics  from  the  Porte,  was 
compelled  to  raiie  the  fiege,  and  retreat  to  Canea. 
The  Venetians  were  then  cn  the  fea  with  a  ftreng  fqua¬ 
dron.  They  attacked  the  Tuikifh  fleet  in  the  bay  of 
Smyrna,  burnt  1?  of  their  ihips  and  two  galleys,  and 
killed  6  coo  of  their  men.  Some  time  after,  the  Ma¬ 
hometans  having  found  means  to  land  an  army  on  Can¬ 
dia,  renewed  the  fiege  of  the  city  with  great  vi¬ 
gour,  and  made  themfclves  mailers  of  an  advanced 
fort  that  was  very  troublcfome  to  ihe  befieged  ;  which 
obliged  them  to  blorv  it  up. 

From  the  year  1650  till  1658,  the  Venetians,  con¬ 
tinuing  mailers  of  the  fea,  intercepted  the  Ottomans 
every  year  in  the  ftraits  of  the  Dardanelles,  and  fought 
them  in  four  naval  engagements  5  in  which  they  de¬ 
feated  their  numerous  fleets,  funk  a  number  of  their 
caravels,  took  others,  and  extended  the  terror  of  their 
arms  even  to  the  walls  of  Conftantinople.  That  capi¬ 
tal  became  a  feene  of  tumult  and  di  order.  Ihe  Grand 
Signior,  alarmed,  and  trembling  for  bis  fafety,  left  the 
city  with  precipitation. 

Such  glorious  fuccefs  revived  the  hopes  of  the  Ve¬ 
netians,  and  depreffed  the  courage  of  the  Turks.  They 
converted  the  fiege  of  Candia  Into  a  blockade,  and 
fuffered  confiderable  Ioffes.  The  fultan,  in  order  to 
exclude  the  Venetian  fleet  from  the  Dardanelles,  and 
to  open  to  his  own  navy  a  free  and  fafe  paffage,  caufed 
two  fortrefies  to  be  built  at  the  entrance  of  the  ftraits. 
He  gave  orders  to  the  pacha  cf  Canea  to  appear  again 
before  the  walls  of  Candia,  and  to  make  every  pofhble 
effort  to  gain  the  city.  In  the  mean  time,  the  repub¬ 
lic  of  Venice,  to  improve  the  advantages  which  they 
had  gained,  made  feveral  attempts  on  Canea.  In  1660, 
that  city  was  about  to  furrender  to  their  arms,  when 
the  pacha  of  Rhodes,  haftening  to  its  relief,  reinforced 
the  defenders  with  a  body  of  icoo  men.  He  happily 
doubled  the  extremity  of  Cape  Melee,  though  within 
fight  of  the  Venetian  fleet,  which  was  becalmed  off 
Cape  Spada,  and  could  not  advance  okc  fathom  to 
oppofe  an  enemy  confiderably  weaker  than  them- 
felvcs. 

Kiopruli,  fon  and  fucceffor  to  the  vifir  of  that  name, 
who  had  long  been  the  fupport  of  the  Ottoman  em¬ 
pire,  knowing  that  the  murmurs  of  the  people  againft 
the  long  continuance  of  the  fiege  of  Candia  were 
riling  to  a  height,  and  fearing  a  general  revolt,  which 
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Candia.  would  be  fatal  to  himfelf  and  his  mallei',  fet  out  from 
Byzantium  about  the  end  of  the  year  1 666  at  the 
head  of  a  formidable  army.  Having  efcaped  the  Ve¬ 
netian  fleet,  which  was  lying  ofF  Canea  with  a  view  to 
intercept  him,  he  landed  at  Palio  Cqflrt) ,  and  formed 
his  lines  around  Candia.  Under  his  command  were 
four  pachas,  and  the  flower  of  the  Ottoman  forces. 
Thofe  troops,  being  encouraged  by  the  prefence  and 
the  promifes  of  their  chiefs,  and  fupported  by  a  great 
quantity  of  artillery,  performed  prodigies  of  valour. 
All  the  exterior  forts  were  deflroyed.  Nothing  now 
remained  to  the  befieged  but  the  bare  line  of  the  walls, 
Unprote&ed  by  fortreifes ;  and  thefe  being  battered  by 
>an  incelfant  difeharge  of  artillery,  foon  gave  way  on 
all  quarters.  Still,  however,  what  pofterity  may  per¬ 
haps  regard  as  incredible,  the  Candians  held  out  three 
.years  againfl  all  the  force  of  the  Ottoman  empire. 
At  laft  they  were  geing  to  capitulate,  when  the  hope 
•f  affiftance  from  France  reanimated  their  valour,  and 
Tendered  them  invincible.  The  expe&ed  fuccours  ar¬ 
rived  on  the  26th  of  June  1669.  They  were  conduc¬ 
ed  by  the  duke  of  Noailles.  Under  his  command 
were  a  great  number  of  French  noblemen,  who  came 
to  make  trial  of  their  fkill  in  arms  againfl  the 
Turks. 

.  Next  day  after  their  arrival,  the  ardour  of  the  French 
.  prompted  them  to  make  a  general  Tally.  The  duke 
of  Beaufort,  admiral  of  France,  affumed  the  command 
of  the  forlorn  hope.  He  was  the  firfl  to  advance 
againfl  the  Muffulmans,  and  was  followed  by  a  nume¬ 
rous  body  of  infantry  and  cavalry.  They  advanced 
furioufly  upon  the  enemy,  attacked  them  within  their 
trenches,  forced  the  trenches,  and  would  ha ve  com¬ 
pelled  them  to  abandon  their  lines  and  artillery,  had 
not  an  unforefeen  accident  damped  their  courage.  In 
the  midft  of  the  engagement  a  magazine  of  powder 
was  fet  on  fire  ;  the  foremoft  of  the  combatants  loll 
their  lives  5  the  French  ranks  were  broken  5  feveral  of 
their  leaders,  among  whom  was  the  duke  of  Beaufort, 
difappeared  for  ever  *,  the  foldiers  fled  in  diforder  ;  and 
the  duke  of  Noailles,  with  difficulty,  effeCed  a  retreat 
within  the  walls  of  Candia.  The  French  accufed  the 
Italians  of  having  betrayed  them  ;  and  on  that  pretext 
prepared  to  fet  off  fooner  than  the  time  agreed  upon. 
No  entreaties  of  the  commandant  could  prevail  with 
them  to  delay  their  departure  \  fo  they  reimbarked. 
Their  departure  determined  the  fate  of  the  city.  There 
were  now  no  more  than  five  hundred  men  to  defend 
it.  Morofini  capitulated  with  Kiopruli,  to  whom  he 
furrendered  the  kingdom  of  Crete,  excepting  only  the 
Sude,  Grabufa,  and  Spina-Longua.  The  grand-vifir 
made  his  entrance  into  Candia  on  the  4th  of  O&ober 
2670,  and  flaid  eight  months  in  that  city,  infpe&ing 
the  reparation  of  its  walls  and  fortreffes. 

<  The  three  fortreffes  left  in  the  hands  of  the  Vene¬ 
tians  by  the  treaty  of  capitulation  remained  long  after 
in  their  poffeffion.  At  laft  they  were  all  taken,  one 
after  another.  In  fhort,  after  a  war  of  30  years  con¬ 
tinuance,  in  the  courfe  of  which  more  than  200,000 
men  feb  in  the  iiland,  and  it  was  deluged  with  ftreams 
of  Chriflian  and  Mahometan  blood,  Candia  was  en¬ 
tirely  fubdued  by  the  Turks,  in  whofc  hands  it  Hill 
-continues. 

Of  the  climate  of  Candia  travellers  fpeak  with  rap¬ 
ture.  The  heat  is  never  exceffive  :  and  in  the  plains 
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violent  cold  is  never  felt.  In  the  warmeft  days  of  Crj'rtiis, 
fummer  the  atmofphere  is  cooled  by  breezes  from  the 'T"’"""" 
fea.  Winter  properly  begins  here  with  December  and 
ends  with  January1,  and  during  that  fhort  period  fnow 
never  falls  on  the  lower  grounds,  and  the  furface  of 
the  water  is  rarely  frozen  over.  Moft  frequently  the 
weather  is  as  fine  then  as  it  is  in  Britain  at  the  begin¬ 
ning  of  June.  Thefe  two  months  have  received  the 
name  of  winter  ^  becaufe  in  them  there  is  a  copious  fall 
of  rain,  the  fky  is  obfeured  w  ith  clouds,  and  the  north, 
winds  blow  violently  ;  but  the  rains  are  favourable  to 
agriculture,  the  winds  chafe  the  clouds  towards  the 
fummits  of  the  mountains,  where  a  repofitory  is  form¬ 
ed  for  thofe  waters  which  are  to  fertilize  the  fields ; 
and  the  inhabitants  of  the  plain  fuffer  no  inconvenience 
from  thefe  tranfient  blafts.  In  the  month  of  February, 
the  ground  is  overfpread  with  flowers  and  rifing  crops. 

The  reft  of  the  year  is  almoft  one  continued  fine  day. 

The  inhabitants  of  Crete  never  experience  any  of  thofe 
mortifying  returns  of  piercing  cold,  vffiich  are  fo  fre¬ 
quently  felt  in  Britain  and  even  more  fouthern  coun¬ 
tries  ;  and  which,  fucceeding  fuddenly  after  the  che- 
riffiing  heats  of  fpring,  nip  the  bloffoming  flowers,  wi¬ 
ther  the  open  buds,  deftroy  half  the  fruits  of  the  year, 
and  are  fatal  to  delicate  conftitutions.  The  iky  is  al¬ 
ways  unclouded  and  ferene ;  the  winds  are  mild  and 
refrefhing  breezes.  The  radiant  fun  proceeds  in  fmil- 
ing  majefty  along  the  azure  vault,  and  ripens  the  fruit# 
on  the  lofty  mountains,  the  rifing  hills,  and  the  plains. 

The  nights  are  no  lefs  beautiful  *,  their  eoolnefs  is  de¬ 
licious.  The  atmofphere  not  being  overloaded  with 
vapours,  the  iky  unfolds  fo  the  obferver’s  view  a  eount- 
lefs  profufion  of  ftars  \  thofe  numerous  ftars  fparkle 
with  the  moft  vivid  rays,  and  flrew  the  azure  vault  in 
which  they  appear  fixed,  with  gold,  with  diamonds, 
and  with  rubies.  Nothing  can  be  more  magnificent 
than  this  fight,  and  the  Cretans  enjoy  it  for  fix  months 
in  the  year. 

To  the  charms  of  the  climate  other  advantages  are 
joined  which  augment  their  value  :  There  are  fcarce 
any  moraffes  in  the  ifland  ;  the  waters  here  are  never 
in  a  ftate  of  ftagnation  ;  they  flow  in  numberlefs 
ftreams  from  the  tops  of  the  mountains,  and  form  here 
and  there  large  fountains  or  fmall  rivers  that  empty 
themfelves  into  the  fea  j  the  elevated  fituation  of  their 
fprings  caufes  them  to  daffi  dowm  with  fuch  rapidity, 
that  they  never  lofe  themfelves  in  pools  or  lakes ;  con- 
fequently  infe£ls  cannot  depofit  their  eggs  upon  them, 
as  they  would  be  immediately  hurried  down  into  the 
fea ;  and  Crete  is  not  infefted  like  Egypt  with  thofe 
clouds  of  infedts  which  fwarm  in  the  houfes,  and  whofc 
fling  is  infufferably  painful ;  nor  is  the  atmofphere  here 
loaded  with  thofe  noxious  vapours  which  rife  from 
marfhy  grounds. 

The  mountains  and  hills  are  overfpread  with  various 
kinds  of  thyme,  favoury,  wild  thyme,  and  wfith  a  mul¬ 
titude  of -odoriferous  and  balfamic  plants  ;  the  rivulets 
which  flow  down  the  valleys  are  overhung  with  myr¬ 
tles,  laurel,  and  rofes  ;  clumps  of  orange,  citron,  and 
almond  trees,  are  plentifully  fcattered  over  the  fields  \ 
the  gardens  are  adorned  with  tufts  of  Arabian  jafniinc. 

In  fpring,  they  are  beftrewed  w  ith  beds  of  violets  $ 
fome  extenfive  plains  are  arrayed  in  faffron  ;  the  cavi¬ 
ties  of  the  rocks  arc  fringed  with  fwcet  fm oiling  ditta¬ 
ny.  In  a  word,  from  the  hills,  the,  vales,  and  the 
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plains,  on  all  hands,  there  arife  clouds  of  exquifite  per¬ 
fumes,  which  embalm  the  air,  and  render  it  a  luxury 
to  breathe  it. 

As  to  the  inhabitants,  the  Mahometan  men  are  ge¬ 
nerally  from  five  feet  and  a  half  to  fix  feet  tall,  i  hey 
bear  a  ftrong  relemblance  to  ancient  ftatues  5 .  and  it 
mull  have  been  after  fuch  models  that  the  ancient  ar- 
tifls  wrought.  The  women  alfo  are  generally  beauti¬ 
ful.  Their  drefs  does  not  reftrain  the  growth  of  any 
part,  of  their  bodies,  and  their  fliape  therefore  affumes 
thofe  admirable  proportions  with  which  the  hand  of 
the  Creator  has  graced  his  faireft  vorkmanfliip  on 
earth.  They  are  not  all  handfome  or  charming  5  but 
fome  of  them  are  beautiful,  particularly  the  Turkifti 
ladies.  In  general,  the  Cretan  women  have  a  rifing 
throat,  a  neck  gracefully  rounded,  black  eyes  fparkling 
with  animation,  a  fmall  mouth,  a  fine  nofe,  and  cheeks 
delicately  coloured  with  the  frefli  vermilion  of  health. 
But  the  oval  of  their  form  is'  different  from  that  of 
Europeans,  and  the  character  of  their  beauty  is  pecu¬ 
liar  t©  their  own  nation. 

The  quadrupeds  belonging  to  the  ifland  are  not  of 
a  ferocious  temper.  There  are  no  lions,  tigers,  bears, 
wolves,  foxes,  or  indeed  any  dangerous  animal  here. 
Wild  goats  are  the  only  inhabitants  of  the  forefts  that 
everfpread  the  lofty  mountains  ;  and  thefe  have  no¬ 
thing  to  fear  but  the  ball  of  the  hunter  :  hares  inhabit 
the  hills  and  the  plain  ;  flieep  graze  ip  fecurity  en  the 
thyme  and  the  heath  ;  they  are  folded  every  night,  and 
the  lhcpherd  deeps  foundly  without  being  difturbed 
with  the  fear  that  wild  animals  may  invade  and  ravage 

his  folds.  . 

The  Cretans  are  very  happy  in  not  being  expoted 
to  the  troublcfome  bite  of  noxious  infefts,  the  poifon 
of  ferpents,  or  the  rapacity  of  the  wild  beads  of  the 
defert.  The  ancients  believed  that  the  ifland  enjoyed 
thefe  Angular  advantages,  on  account  of  its  having 
been  the  birth-place  of  Jupiter.  “  The  Cretans  (fays 
iElian)  celebrate  in  their  fongs  the  beneficence  of  Ju¬ 
piter,  and  the  favour  which  he  conferred  on  their 
ifland,  which  was  the  place  of  his  birth  and  education, 
by  freeing  it  from  every  noxious  animal,  and  even 
rendering  it  unfit  for  nourilhing  thole  noxious  ani¬ 
mals  that  are  introduced  into  it  from  foreign  coun- 

Dittany  holds  the  firfl  rank  among  the  medicinal 
plants  which  are  produced  in  Crete.  The  praifes  bc- 
fiowed  on  the  virtues  of  this  plant  by  the  ancients  are 
altogether  extravagant ;  yet  we  perhaps  treat  the  me¬ 
dicinal  virtues  of  this  plant  with  too  much  contempt. 
Its  leaf  is  very  balfamic,  and  its  flower  diffufes  around 
it  a  delicious  odour.  At  prefent  the  inhabitants  of 
the  ifland  apply  it  with  fuccefs  on  various  occafions. 
The  leaf,  when  dried  and  taken  in  an  infufion  with  a 
little  fugar,  makes  a  very  pleafant  drink,  of  a  finer  fla- 
vour  than  tea.  It  is  there  an  immediate  cure  for  a 
weak  ftomach,  and  enables  it  to  recover  its  tone  after 
a  bad  digedion. 

Difeafes  are  very  rare  in  a  country  whole  atmo- 
fphere  is  exceedingly  pure  *,  and  in  Candia,  epidemical 
difeafes  are  unknown.  Fevers  prevail  here  in  dimmer, 
but  are  not  dangerous  j  and  the  plague  would  be  whol¬ 
ly  unknown,  had  not  the  Turks  deftroyed  the  lazarets 
that  were  eitablilhcd  by  tho  Venetians,  for  Grangers  to 
to  quarantine  in*  Since  the  period  when  thefe  were 


demoliflied,  it  is  occafionally  introduced  by  flu ps  from  t 
Smyrna  and  Conftantinople.  As  no  precautions  are 
taken  againft  it,  it  gains  ground,  and  fpreads  over  the 
ifland  from  one  province  to  another  *,  and  as  the  colds 
and  heats  are  never  intemperate,  it  fometimes  conti¬ 
nues  its  ravages  for  fix  months  at  a  time. 

This  fine  country  is  infefted  with  a  difeafe  fomewhat 
lefs  dangerous  than  the  plague,  but  whofe  fymptoma 
are  fomewhat  more  hideous  *,  that  difeafe  is  the  leproly. 

In  ancient  times,  Syria  was  the  focus  in  which  it  ra¬ 
ged  with  moft  fury  :  and  from  Syria  it  was  carried  in¬ 
to  feveral  of  the  iflands  of  the  Archipelago.  It  is  in- 
fe&ious,  and  is  infiantaneoufiy  communicated  by  con- 
tad.  The  vidims  who  are  attacked  by  it,  are  driven 
from  fociety,  and  confined  to  little  ruinous  houfes  on 
the  highway.  They  are  ftri&ly  forbidden  to  leave 
thefe  miferable  dwellings,  or  hold  intereourfe  with  any 
perfon.  Thofe  poor  wretches  have  generally  befide 
their  huts  a  finall  garden  producing  pulle,  and  feeding 
poultry  ^  and  with  that  fupport,  and  what  they  obtain 
from  paflengers,  they  find  means  to  drag  out  a  painful 
life  in  circumftanccs  of  blocking  bodily  diftrefs.  Their 
bloated  fkin  is  covered  with  a  fcaly  cruft,  fpecklcd  with 
red  and  white  fpoU  which  affiift  them  with  intolera¬ 
ble  itehings.  A  hoarfe  and  tremulous,  voice  ifiue# 
from  the  bottom  of  their  breads.  Their  words  are 
fcarce  articulated  j  becauie  their  diflemper  inwardly 
preys  upon  the  organs  of  fpeeeh.  Thefe  frightful 
fpc&res  gradually  lofe  the  ufe  of  their  limbs.  They 
continue  to  breathe  till  fuch  time  as  the  whole  mafs  of 
their  blood  is  corrupted,  and  their  bodies  entirely  in  a 
date  of  putrefadion  :  The  rich  arc  not  attacked  by 
this  didemper  :  it  confines  itfelf  to  the  poor,  chiefly 
to  the  Greeks.  But  thofe  Greeks  obferve  dri&ly  their 
four  lents  j  and  cat  nothing  during  that  time  but  fait 
fifh,  botargo  failed  and  flnoked,  pickled  olives,  and 
cheefe.  They  drink  plentifully  of  the  hot  and  muddy 
wines  of  the  ifland.  The  natural  tendency. of  fuch  a 
regimen  mud  be,  to  fire  the  blood,  to  thicken  the 
fluid  part  of  it,  and  thus  at  length  to  bring  on  a  le- 
profy. 

Candia  is  at  prefent  governed  by  three  pachas,  who 
refide  refpedtively  at  Candia,  Canea,  and  .  Retimo. 
The  firfl,  who  is  always  a  pacha  of  three  tails,  may 
be  confidered  as  viceroy  of  the  ifland.  He  enjoys 
more  extenfive  powrers  than  the  others.  To  him  the 
infpeaion  of  the  forts  and  arfenals  is  intruded.  He 
nominates  to  fuch  military  employments  as  fall  vacant, 
as  well  as  to  the  governments  of  the  Sude,  Grabufa, 
Spina  Longua,  and  Gira-petra.  The  governors  of 
thefe  forts  are  denominated  beys ,  Each  of  them  has  a 
condable  and  three  general  officers  under  him  :  one  of 
whom  is  commander  of  the  artillery  *,  another  of  th^ 
cavalry  ;  and  the  third  of  the  janiflaries. 

The  council  of  the  pacha  eonfids  of  a  kyaia,  who  is 
the  channel  through  which  all  orders  are  ifiued,  and 
all  favours  bedowed  ;  an  aga  of  the  janiflaries,  colonel- 
general  of  the  troops,  who  has  the.  chief,  care  of  the 
regulation  of  the  police  $  two  topigi  bachi  5  a  defter- 
dar,  who  is  treafurer-general  for  the  imperial  reve¬ 
nues  a  keeper  of  the  imperial  treafury  j.and  the  chief 
officers  of  the  army.  This  government  is  entirely  mi¬ 
litary,  and  the  power  of  the  pacha  ferafquier  is  abfo- 
lute.  The  judice  of  his  fentences  is  never  called  in 
queftion  j  they  are  indantly  carried  into  executiom^ 


CandU. 


<€an<Iife 


CAN  [  123  1  CAN 


The  people  of  the  law  arc  the  mufti,  who  is  the  re¬ 
ligious  head,  and  the  cadi.  The  fird  interprets  thofe 
laws  whieh  regard  the  divifion  of  the  patrimony  among 
the  ehildrcn  of  a  family,  fucceffions,  and  marriages, — 
in  a  word,  all  that  are  contained  in  the  Koran  j  and 
he  alfo  decides  on  every  thing  that  relates  to  the  cere¬ 
monies  of  the  Mulfulman  religion.  The  cadi  cannot 
pronounee  fentence  on  affairs  eonne£ted  with  thefe 
laws,  without  firfb  taking  the  opinion  of  the  mufti  in 
writing,  which  is  named  Faitfa .  It  is  his  bufmefs  to 
receive  the  declarations,  complaints,  and  donations  of 
private  perfons ;  and  to  deeide  on  fuch  differences  as 
arife  among  them.  The  pacha  is  obliged  to  eonfult 
thofe  judges  when  he  puts  a  Turk  legally  to  death  5 
but  the  pacha,  who  is  dignified  with  three  tails,  fets 
himfelf  above  all  laws,  condemns  to  death,  and  fees  his 
fentence  executed,  of  his  own  proper  authority.  All 
the  mofques  have  their  itrm,  a  kind  of  eurate,  whofe 
duty  is  to  perform  the  ferviee.  There  are  fchoolraa- 
flers  in  the  different  quarters  of  the  city.  Thefe  per¬ 
fons  are  mueli  refpe&ed  in  Turkey,  and  are  honoured 
with  the  title  of  (ffencit. 

The  garrifon  of  Candia  confids  of  46  companies, 
compofing  a  military  force  of  about  ten  thoufand  men. 
All  thefe  forees  do  not  refide  conftantly  in  the  eity, 
but  they  may  be  muflered  in  a  very  fhort  time.  They 
are  all  regularly  paid  every  three  months,  excepting 
the  j  an  diaries,  none  of  whom  but  the  officers  reeeive 
pay.  The  different  gradations  of  this  military  body  do 
"not  depend  on  the  pacha.  The  council  of  each  com¬ 
pany,  confiding  of  veterans^  and  of  officers  in  a&ual 
ferviee,  has  the  power  of  naming  to  them.  A  perfon 
tan  oceupy  the  fame  pofl  for  no  longer  than  two 
years  *,  but  the  pod  of  forbagi ,  or  eaptain,  , whieh  is 
purchafed  at  Condantinople,  is  held  for  life.  The 
+ufla,  or  ceok,  is  alfo  continued  in  his  employment  as 
long  as  the  eompany  to  whieh  he  belongs  is  fatified 
with  him.  Each  company  has  its  almoner,  denomi- 
Elated  imam* 

The  garrifons  of  Canea  and  Retimo,  formed  on  a 
fimilar  plan,  arc  much  lefs  numerous.  The  fird  con- 
iids  of  about  3600  men,  the  other  of  500  ;  but  as  all 
the  male  children  of  the  Turks  are  enrolled  among  the 
janiffaries  as  foon  as  born,  the  number  of  thefe  troops 
might  be  greatly  augmented  in  time  of  war  5  but,  to 
fay  the  truth,  they  are  far  from  formidable.  Mod  of 
them  have  never  feen  fire,  nor  are  they  ever  exercifed 
in  military  evolutions. 

The  paehas  of  Canea  and  Retimo  are  no  lefs  abfo* 
lute,  within  the  bounds  of  their  refpeftive  provinces, 
than  the  pacha  of  Candia.  They  enjoy  the  fame  pri¬ 
vileges  with  him,  and  their  council  eon  fids  of  the  fame; 
officers.  Thefe  governors  chief  objeft  is  to  get  rich 
"as  fpeedily  as  poflible  \  and  in  order  to  accomplifli  that 
end,  they  pra&ife  all  the  arts  and  cruelties  of  oppref- 
fion,  to  fqueeze  money  from  the  Greeks.  In  truth, 
thofe  poor  wretches  run  to  meet  the  chains  with  which 
they  are  loaded.  Envy,  which  always  preys  Upon  them, 
-Continually  prompts  them  to  ttke  up  arms.  If  fome 
one  among  them  happen  to  enjoy  a  decent  fortune, 
the  red  afliduoudy  feek  fome  pretence  for  aecufmg  him 
before  the  pacha,  who  takes  advantage  of  thefe  diffen- 
fions,  to  felze  the  property  of  both  the  parties.  It  is 
by  no  means  adonifhing,  that  under  fo  barbarous  a  go¬ 
vernment,  the  number  of  the  Greeks  is  daily  diminiflied.. 


There  are  fcarcely 

in  the  ifland,  65, OOO  of  whom  pay 
the  caraeh. 

The  Turks  have  not  poffelfed  the 
idand  for  more  than  120  years  ;  yet 
as  they  are  not  expofed  to  the  fame 
oppreffion,  they  have  multiplied  in 
it,  and  raifed  themfelves  upon  the 
ruin  of  the  ancient  inhabitants. 
Their  number  amounts  to 

The  Jews,  of  whom  there  are  not 
many  in  the  idand,  amount  only  to 


1 50,000  Greeks  Can<^a- 


200,000  Turks* 
200 


Total  is  350,200  fouls. 

This  fertile  country  Is  in  want  of  nothing  but  In- 
duflrious  hufbandmen,  fecure  of  enjoying  the  fruit  of 
their  labours.  It  might  maintain  four  times  its  prefent 
number  of  inhabitants. 

Antiquity  has  celebrated  the  ifland  of  Crete  as 
containing  100  populous  cities  ;  and  the  indudry  of 
geographers  has  preferved  their  names  and  fituations. 
Many  of  thefe  cities  contained  no  fewer  than  30,000 
inhabitants  j  and  by  reckoning  them,  on  an  average, 
at  6000  each,  ,we  fliall  in  all  probability  be  rather 
within  than  beyond  the  truth.  This  calculation  gives 
for  100  cities  600,000 

By  allowing  the  fame  number  as  inhabi¬ 
tants  of  the  towns,  villages,  and  all  the  red 
of  the  ifland,  600, oco 

the  whole  number  of  the  inhabitants  of 

ancient  Crete  will  amount  to  1, 200,006 

This  number  cannot  be  exaggerated.  When  Can¬ 

dia  was  in  the  hands  of  the  Venetians,  it  was  reckon¬ 
ed  to  contain  nine  hundred  fourfeore  and  flxteen  vil¬ 
lages. 

It  appears,  therefore,  that  when  the  ifland  of  Crete 
enjoyed  the  bleffmg  of  liberty,  it  maintained  to  the 
number  of  849,800  more  inhabitants  than  it  does  at 
prefent.  But  fince  thofe  happier  times,  fhe  has  been 
deprived  of  her  laws  by  the  tyranny  of  the  Romans  j 
has  groaned  under  the  dedrudtive  fway  of  the  monarehs 
of  the  lower  empire ;  has  been  expofed  for  a  period  of 
1 20  years  to  the  ravages  of  the  Arabians  ;  has  next 
.  pafled  under  the  dominion  of  the  Venetians  •,  and  has 
at  lad  been  fubjefled  to  the  defpotifm  of  the  Turks, 
who  have  produced  a  dreadful  depopulation  in  all  the 
countries  whieh  have  been  fubdued  by  their  arms. 

The  Turks  allow  the  Greeks  the  free  exercife  of 
their  religion,  but  forbid  them  to  repair  their  churches 
or  monafteries  3  and  accordingly  they  eannot  obtain 
permiffion  to  repair  their  places  of  worlhip,  Or  religious 
houfes,  but  by  the  powerful  influence  of  gold*  From 
this  article  the  paehas  derive  very  confiderable  fums. 
They  have  12  bifhops  as  formerly,  the  fird  of  whom 
alfumes  the  title  of  archbidiop  of  Gortynia.  He  re¬ 
sides  at  Candia  j  in  which  city  the  metropolitan  church 
of  the  ifland  dands.  He  is  appointed  by  the  patriarek 
of  Condantinople  :  and  has  the  right  of  nominating  to, 
all  the  other  bithoprics  of  the  ifland  ;  the  names  of 
whieh  are,  Gortynia,  Cnoffou,  Mirabella,  Hyera,  Gi- 
ra-petra,  Arcadia,  Cherronefe,  Lambis,  Milopotamo, 
llctimo,  Canea,  Cifamo.  Thefe  bifliopries  are  nearly 
the  fame  as  under  the  reign  of  the  Greek  emperors. 

Q  2  The 
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The  patriarch  wears  a  triple  tiara,  writes  his  fignature 
'  in  red  ink,  and  anfwers  for  all  the  debts  of  the  clergy. 
To  enable  him  to  fulfil  his  engagements,  he  lays  im- 
pofitions  on  the  reft  of  the  biftiops,  and  particularly  on 
the  monafteries,  from  which  he  draws  very  handfome 
contributions.  He  is  confidered  as  the  head  of  the 
Greeks,  whom  he  proteas,  as  far  as  his  lender  credit 
goes.  The  orders  of  government  are  direaed  to  him 
on  important  occafions  3  and  he  is  the  only  one  of  all 
the  Greeks  in  the  ifland  who  enjoys  the  privilege  of 
entering  the  city  on  horfeback. 

Candia,  is  the  capital  of  the  above  ifland,  fituated 
on  its  northern-coaft,  in  E.  Long.  25.  O.  N.  Lat.  35. 
30.  It  ftands  on  the  fame  fituation  which  wras  for¬ 
merly  occupied  by  Heraclea,  and  is  the  feat  of  govern¬ 
ment  under  the  Turks.  Its  walls  which  are  more  than 
a  league  in  compafs,  are  in  gopd  repair,  and  defended 
by  deep  ditches,  but  not  protefted  by  any  exterior  fort. 
Towards  the  fea,  it  has  no  attacks  to  fear 3  becaufe 
the  fhallownefs  of  the  harbour  renders  it  inacceflible  to 
fhips  of  war. 

The  Porte  generally  commits  tlie^  government  of 
this  ifland  to  a  pacha  of  three  tails.  The  principal  of¬ 
ficers,  and  feveral  bodies  of  the  Ottoman  foldiery,.  aie 
ftationed  here.  This  city,  when  under  the  Venetians, 
was  opulent,  commercial,  and  populous  3  but  it  has 
now  loft  much  of  its  former  ftrength  and  grandeur. 
The  harbour,  naturally  a  fine  bafon,  in  which  fhips  were 
fecurcly  flickered  from  every  ftorm,  is  every  day  be¬ 
coming  narrower  and  fhallower.  At  prefent  it>  admits 
only  boats,  and  fmall  (hips  after  they  have  difchaiged 
a  part  of  their  freight.  Thofe  veflels,  which  the  T  urks 
freight  at  Candia,  are  obliged  to  go  almoft  empty  to 
the  port  of  Staridie,  whither ‘their  cargoes  are  conveyed 
to  them  in  barks.  Such  inconveniences  are  highly  un¬ 
favourable  to  commerce  3  and  as  government  never 
thinks  of  removing  them,  the  trade  of  Candia  is  there¬ 
fore  confiderably  decayed. 

Candia,  which  was  embelliflied  by  the  Venetians 
with  regular  ftreets,  handfome  houfes,  a  fine  fquare, 
and  a  magnificent  ciftern,  contains  at  prefent  but  a 
fmall  number  of  inhabitants,  notwithftandmg  the  vaft 
extent  of  the  area  enclofed  within  its  walls.  Several 
divifions  of  the  city  are  void  of  inhabitants.  That  in 
which  the  market-place  ftands  is  the  only  one  which 
difeovers  any  ftir  of  bufinefs,  or  (how  of  affluence.  The 
Mahometans  have  converted  moil  of  the  Chriftian  tem¬ 
ples  into  mofques  3  yet  they  have  left  two  churches  to 
the  Greeks,  one  to  the  Armenians,  and  a  fynagogue 
to  the  Jews.  The  Capuchins  poffcfs  a  fmall  convent, 
with  a  chapel  in  which  the  vice-conful  of  France  hears 
mafs.  At  prefent  he  is  the  only  Frenchman  who  at¬ 
tends  it,  as  the  French  merchants  have  taken  up  their 

sr«fidence  at  Canea.  b 

Weft  of  the  city  of  Candia  is  an  extenfive  range  ot 
kills,  which  are  a  continuation  of  Mount  Ida  and  of 
ivhich  the  extremity  forms  the  promontory  of  Dion. 
On  the  way  to  Dion,  we  find  Palio  Caftro,  on  the 
ihore  3  a  name  which  the  modern  Greeks  give  indiffe¬ 
rently  to  all  remains  of  ancient  cities.  Its  fituation 
sorrefponds  to  that  of  the  ancient  Panormus,  which 
flood  north-weft  from  Heraclea.  ;  . 

The  river  which  runs  weft  of  Candia  was  anciently 
known  by  the  name  of  Triton*,  near  the  fource  of 
which  Miqerva  fprung  from  th*  fcjsunof  Jove.  J^oaxus. 
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is  a  little  farther  diftant.  About  a  league  eaft  of  that  GancUa 
city,  the  river  Ceratus  flows  through  a  delightful  vale.  H 
According  to  Strabo,  in  one  part  of  its  courfe  it  runs  ir 
near  by  Gnoflus.  A  little  beyond  tbat,  is  another 
river  fuppofed  to  be  Therenus,  on  the  banks  of  which, 
fable  relates  that  Jupiter  confummated  his.  marriage 
with  Juno.  For  the  fpace  of  more  than  half  a  league 
round  the  walls  of  Candia  there  is  n*t  a  Angle  free  to 
be  feen.  The  Turks  cut  them  all  down  in  the  time  of 
the  fiege,  and  laid  wafte  the  gardens  and  orchards. 

Beyond  that  extent,  the  country  is  plentifully  covered 
with  corn  and  fruit  trees.  The  neighbouring  hills 
are  overfpread  with  vineyards,  which  produce  the 
malmfey  of  Mount  Ida,— worthy  of  preference  at  the 
table  of  the  moft  exquiiite  connoifleur  in  wines.  That 
fpecies  of  wine,  though  little  known,  has  a  fine  flavour, 
a  very  pleafant  relifti,  and  is  highly  effeemed  in  the 
ifland. 

CANDIAC,  John  Lewis,  a  premature  genius-, 
born  at  Candiac  in  the  diocefe  of  Nifmes  in  France,  in 
1710.  In  the  cradle  he  diftinguifhed  his  letters  :  at 
13  months,  he  knew  them  perfeftly :  at  three  years  of 
age,  he  read  Latin,  either  printed  or  in  manufenpt :  at 
four,  lie  tranflated  from  that  tongue  :  at  fix,  he  read 
Greek  and  Hebrew  3  was  mafter  of  the  principles  of 
arithmetic,  hiftory,  geography,  heraldry,  and  the  fai¬ 
ence  of  medals  3  and  had  read  the  beft  authors  on  al¬ 
moft;  every  branch  of  literature.  He  died  of  a  compli¬ 
cation  of  diforders,  at  Paris,  in  1726.  .  * 

CANDIDATE,  a  perfon  who  afpircs  to  fome  pub¬ 
lic  office.  .  , 1 

In  the  Roman  commonwealth,  they  were  obliged  t* 
wear  a  white  gown  during  the  two  years  of  their  foil- 
citing  a  place.  This  garment,  according  to  Plutarch* 
they  wore  without  any  other  clothes,  that  the  people 
might  not  fufpea  they  concealed  money  for  purchafing 
votes,  and  alfo  that  they  might  more  eaftly  ftiow  to  the 
people  the  fears  of  thofe  wounds  they  had  received  m 
fighting  for  the  defenee  of  the  commonwealth,  lh^ 
candidates  ufually  declared  their  pretenfions  a  year  be¬ 
fore  the  time  of  ele&ion,  which  they  fpent  m  making 
intereft  and  gaining  friends.  Various  arts  of  populari¬ 
ty  were  pra&ifed  for  this  purpofc,  and  frequent  circuits 
made  round  the  city,  and  vifits  and  compliments  to  all 
forts  of  perfons,  the  projeefs  of  which  was  called  ambitus, v 

See  Ambitus.  rriJ. 

CANDID  ATI  MILITES,  an  order  ot  ioldiers,  a-, 
moug  the  Romans,  who  ferved  aS  the  emperor’s  body- 
guards  to  defend  him  in  battle.  They  were  the  tailed 
and  ftrongeft  of  the  whole  troops,  and  mod  proper  to 
infpire  terror.  They  were  called  candidatt,  becaufe 
clothed  in  white,  either  that  they  might  be  more  con- 
fpicuous,  or  becaufe  they  were  confidered  in  the  way 

of  preferment.  .  .  ,  ' 

CANDISH,  a  confidcrable  province  ot  Alia,  in  tne 
dominions  of  the  Great  Mogul,  bounded  by  Chytor 
and  Malva  on  the  north,  Orixa  on  the  eaft,  Decan  on 
the  fouth,  and  Guzerat  on  the  weft.  It  is  populous  and 


rich  ;  and  abounds  in  cotton,  rice,  and  indigo.  Bram- 
pore  is  the  capital  town. 

CANDLE,  a  fmall  taper  of  tallow,  wax,  or  Iperma- 
ceti  ;  the  wick  of  which  is  commonly  of  feveral  threads 
of  cotton,  fpun  and  twilled  together. 

A  tallow-candle,  to  be  good,  mull  be  half  Iheeps- 
and  half  bullock’s  tallow  ;  for  hog’s  tallow  makes  thg, 

.andfc 
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Candle,  candle  gutter,  and  always  gives  an  offenfive  fmell,  with 

— v -  a  thick  black  {moke.  The  wick  ought  to  be  pure,  fuf- 

ficiently  dry,  and  properly  twilled;  otherwife  the  candle 
will  emit  andnoonftant  vibratory  flame,  which  is  both 
prejudicial  to  the  eyes  and  infufficient  for  the  diftindl 
illumination  of  objects. 

There  are  two  forts  of  tallow-candles  ;  the  one  dip¬ 
ped,  the  other  moulded  :  the  former  arc  the  common 
candles  ;  the  others  are  the  invention  of  the  ficur  le 
Brcge  at  Paris. 

As  to  the  method  of  making  candles  in  general  : 
After  the  tallow  has  been  weighed,  and  mixed  in  the 
due  proportions,  it  is  cut  into  very  fmall  pieces,  that 
it  may  melt  the  fooner  ;  for  the  tallow  in  lumps,  as  it 
comes  from  the  butchers,  would  be  in  danger  of  burn¬ 
ing  or  turning  black,  if  it  wrere  left  too  long  over  the 
Are.  Being  perfectly  melted  and  fldmmed,  they  pour 
a  certain  quantity  of  water  into  it,  proportionable  to 
the  quantity  of  tallow.  This  ferves  to  precipitate  to 
the  bottom  of  the  veffel  the  impurities  of  the  tallowr 
which  may  have  efcaped  the  fkimmer.  No  water,  how¬ 
ever,  mult  be  thrown  into  the  tallow  defigned  for  the 
three  firfl:  dips;  becaufe  the  wick,  being  {till  quite  dry, 
would  imbibe  the  water,  which  makes  the  candles 
crackle  in  burning,  and  renders  them  of  bad  ufe.  The 
tallow,  thus  melted,  is  poured  into  a  tub,  through  a 
coarfe  fieve  of  horfe-hair,  to  purify  it  {till  more,  and 
may  be  ufed  after  having  flood  three  hours.  It  wdll 
continue  fit  for  ufe  24  hours  in  fummer  and  15  in  win¬ 
ter.  The  wicks  are  made  of  fpun  cotton,  which  the 
tallowr-chandlers  buy  in  fkains,  and  which  they  w'ind  up 
into  bottoms  or  clues  ;  whence  they  are  cut  out,  with 
an  inftrument  contrived  on  purpofe,  into  pieces  of  the 
length  of  the  candle  required  ;  then  put  on  the  flicks  or 
hroaches,  or  elfe  placed  in  the  moulds,  as  the  candles 
are  intended  to  be  either  dipped  or  moulded. 

Wax-candles  arc  made  of  a  cotton  or  flaxen  wick, 
{lightly  fwifted,  and  covered  with  white  or  yellow 
wax.  Of  thefe,  there  are  feveral  kinds  :  fome  of  a 
conical  figure,  ufed  to  illuminate  churches,  and  in 
proceflions,  funeral  ceremonies,  &c.  (fee  Taper)  ; 
others  of  a  cylindrical  form,  ufed  on  ordinary  oeca- 
fions.  The  firfl  are  either  made  with  a  ladle  or  the 
hand.  1.  To  make  wrax-candles  with  the  ladle.  The 
wicks  being  prepared,  a  dozen  of  them  are  tied  by 
,  the  neck,  at  equal  diftances,  round  an  iron  circle,  fuf- 

pended  over  a  large  bafon  of  copper  tinned,  and  full 
of  melted  wrax  :  a  large  ladle  full  of  this  wrax  is  poured 
gently  on  the  tops  of  the  wicks  one  after  another, 
and  this  operation  continued  till  the  candle  arrive  at 
its  deftined  bignefs  ;  with  this  precaution  that  the 
three  firfl  ladles  be  poured  on  at  the  top  of  the  wick, 
the  fourth  at  the  height  of  -J,  the  fifth  at  and  the 
fixth  at  in  order  to  give  the  candle  its  pyramidal 
form.  Then  the  candles  are  taken  dowrn,  kept  warm, 
and  rolled  and  fnioothed  upon  a  wralnut-tree  tabic,  with 
a  long  fquare  inftrument  of  box,  frnooth  at  the  bottom. 

2.  As  to  the  manner  of  making  wax-candlcs  by  the 
hand,  they  begin  to  foften  the  wax,  by  working  it  fe¬ 
veral  times  in  hot  water,  contained  in  a  narrow  but 
deep  caldron.  A  piece  of  the  w^ax  is  then  taken  out, 
and  difpofed  by  little  and  little  around  the  wick, 
which  is  hung  on  a  hook  in  the  wall,  by  the  extre¬ 
mity  oppofite  to  the  neck  ;  fo  that  they  begin  with 
the  big  end,  dixninifhing  {till  as  they  defeend  towards 
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the  neck.  In  ether  refpefis  the  method  is  nearly  the 
fame  as  in  the  former  eale.  However,  it  mult  be  ob- 
ferved,  that,  in  the  former  cafe,  water  is  always  ufed  to 
moiften  the  feveral  inftruments,  to  prevent  the  wax  from' 
flicking ;  and  in  the  latter,  oil  of  olives,  or  lard,  for 
the  hands,  &c.  The  cylindrical  wax-candles  are  either 
made  as  the  former,  with  a  ladle,  or  drawn.  Wax- 
candles  drawn,  are  fo  called,  becaufe  a&ually  drawrt 
in  the  manner  of  wire,  by  means  of  two  large  rollers 
of  w'ood,  turned  by  a  handle,  which,  turning  back¬ 
wards  and  forwards  feveral  times,  pafs  the  wick 
through  melted  wax  contained  in  a  brals  bafon,  and  a&- 
the  fame  time  through  the  holes  of  an  inftrument  like 
that  ufed  for  drawing  wire  faftened  at  one  fide  of  the 
bafon. 

If  any  chandlers  mix  with  their  w^ares  any  thing  de¬ 
ceitfully,  &c.  the  candles  {hall  be  forfeited,  by  flat.  23 
Eliz. ;  and  a  tax  or  duty  is  granted  on  candles,  by  8 
and  9  Anne,  cap.  6.  made  for  falc,  of  one  penny  a 
pound,  befides  the  duty  upon  tallow,  by  8  Anne,  cap. 
9.  And  by  24  Geo.  III.  cap.  11.  an  additional  duty 
of  a  halfpenny  a  pound  :  and  by  the  fame  an  addition¬ 
al  duty  of  a  halfpenny  a  pound  is  laid  upon  all  candles 
imported  (except  thofe  of  wrax  and  fpermaceti,  for  which 
fee  WAX-Candles)y  fubje£t  alfo  to  the  two  additional 
5  per  cents,  impofed  by  19  and  22  Geo.  III.  befides 
the  duty  of  2^d.  formerly  impofed  by  2  W.  fell'.  2. 
cap.  4.  8  Anne,  cap.  9.  and  9  Anne,  cap.  6.  And 
every  maker  of  candles,  other  than  w'ax-candles,  for 
falc,  {hall  annually  take  out  a  licenfc  at  il.  The 
maker  of  candles  {hall,  in  four  weeks  within  the  bills, 
and  elfewliere  in  fix  wrecks,  after  entry,  clear  off  the 
duties  on  pain  of  double  duty  :  nor  fell  any  after  de¬ 
fault  in  payment  on  pain  of  double  value  ;  8  Anne,., 
cap.  9.  The  makers  of  candles  are  not  to  ufe  melting 
houfes,  without  making  a  true  entry,  on  pain  of  iool.- 
and  to  give  notice  of  making  candles  to  the  excifc  of¬ 
ficer  for  the  duties ;  and  of  the  number,  &c.  or  fliall 
forfeit  50I.  flat,  II.  Geo.  I.  cap.  30.  See  alfo 
23  Geo.  II.  cap.  21.  and  26  Geo.  II.  cap.  32.  No 
maker  of  candles  for  fale  fliall  begin  to  make  candles, 
without  notice  firfl  given  to  the  officers,  unlefs  from 
September  29.  to  March  25.  yearly,  between  fevea 
in  the  morning  and  five  in  the  evening,  and  from 
March  25.  to  September  29.  between  five  in  the 
morning  and  feven  in  the  evening,  on  pain  of  iol. 
10  Anne,  cap.  2 6.  The  penalty  of  obftnnfting  the-- 
officer  is  20I.  and  of  removing  candles  before  they 
are  furveyed  20I.  8  Anne,  cap.  9.  The  penalty  of 
privately  making  candles  is  the  forfeiture  of  the  fame 
and  utenfils,  and  iool.  5  Geo.  III.  cap.  43.  And  • 
the  penalty  of  mingling  weighed  with  unweighed 
candles,  of  removing  them  before  they  are  weighed,  or' 
of  concealing  them,  is  the  forfeiture  of  iool.  11  Geo.' 
cap.  30.  Candles,  for  which  the  duty  hath  been  paid, 
may  be  exported,  and  the  duty  drawn  back  ;  but 
no  draw-back  fliall  be  allowed  on  the  exportation  of 
any  foreign  candles  imported.  8  Ann.  cap.  9.  23 
Geo.  II.  cap.  21. 

The  Roman  candles  were  at  firfl  little  firings  dipt 
in  pitch,  or  furrounded  with  wax  ;  though  afterwards 
they  made  them  of  the  papyrus,  covered  likewife  with 
wax  ;  and  fometimes  alfo  of  ruflies,  by  {tripping  off 
the  outer  rind,  and  only  retaining  the  pith. — For  rcli-  •*- 
gious  offices,  w'ax-candles  were  ufed  ;  for  vulgar,  ufes,  * 

thefe.  - 
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Carrie.  thofe  of  tallow.  Lord  Bacon  propofcs  candles  of  divers 
*  Compofitions  and  ingredients,  as  alfo  of  different  forts  of 
wicks  \  with  experiments  of  the  degrees  of  duration* 
and  light  of  each.  Good  houfewives  bury  their  candles 
in  flour  or  bran,  which  it  is  faid  increafes  their  lafling 
Silmoft  half. 

Experiments  to  deter  tmne  the  real  and  comparative  value 
of  burning  CANDLES  of  different  forts  and  fixes. 

The  expence 
i  %  hours 
when  candles 
are  at  6d  per 
dozen,  which 
alfo  fhows  the 
proportion  of 
the  expence 
at  any  price 
per  dozen. 

Farthings  and 
iocth  parts. 

4- 85 

5- 1° 

6.J4 
6.96 

*  10}  1  8  3  36  38  24  7-5° 

*  ){  2  1  4  9  32  12  8.94 

*  8  ?,  n  a  I  c  3d  O  8.47 

9-53  „ 

Mould-eandl. 
at  7s  per  do2. 

7.87 
9.28 


Small  wick, 
f.arge  wick 


NTumb.of 

Weight  ' 

The  time 

Hie  time 

candles 

of  one 

one  can- 

that  one 

m  one 

candle. 

lie  lafted. 

pound 

pound. 

will  laft. 

Oz.  Dr. 

Hr.  Min. 

Hr.  Min. 

184 

0  14 

3 

59  26 

19 

0  13-r 

2  40 

So  34 

164 

O  I  Si 

2  40 

44  2 

12 

1  St 

3  27 

41  24 

io| 

1  8 

3  36 

38  24 

7i 

2  X 

4  9 

32  12 

8 

2  0 

4  JJ 

34  0 

Si 

2  13 

S  *9 

3°  *5 

Mould- 

candles. 

Si 

2  12 

7  20 

42  39 

4 

4  0 

9  3 

36  20 

"N.  B.  The  time  that  one  candle  lafted  was  taken 
from  an  average  of  feveral  trials  in  each  fize. 

It  is  obfervable,  in  optics,  that  the  flame  of  two 
candles  joined,  gives  a  much  ftronger  light  than  both 
of  them  feparate.-  The  obfervation  was  fuggefled  by 
Dr  Franklin.  Probably  the  union  of  the  two  flames 
produces  a  greater  degree  of  heat,  whereby  the  vapour 
is  attenuated,  and  the  particles  of  which  light  confifts 
are  more  copioufly  emitted.  _ 

Mr  Nicholfon  has  made  fome  mtereftwg  oblerva- 
tions  on  the  light  afforded  by  lamps  and  candles, 
which  we  (hall  lay  before  our  readers  m  his  own 
*Philofoph.  words  *.  “  We  are  acquainted  with  no  means,  (lays 

Jour-  voli.  ke\  unlcfs  we  may  except  ele&ncity,  of  producing 
lieht  but  by  combuftion,  and  this  is  moft  probably  of 
the  fame  nature.  The  rude  method  of  illumination 
confifts  in  fucceffively  burning  certain  mafles  of  fuel 
in  the  folid  Hate.  Common  fires  anfwer  this  pur- 
pofe  in  the  apartments  of  houfes,  and  in  fome  light- 
houfes  •  finall  pieces  of  refmous  wood,  and  the  bi¬ 
tuminous  coal  called  lannel-coa/,  are  m  fome  coun¬ 
tries  applied  to  the  fame  ufe  ;  but  the  moft  genera 
and  ufeful  method  is  that  in  which  fat  oil,  of  an  animal 
or  vegetable  kind,  is  burned,  by  means  of  a  wick. 
Thefe  inftruments  of  illumination  are  cither  lamps  or 
candles.  In  the  lamp,  the  oil  muft  be  one  of  tho  e 
which  retains  its  fluidity  in  the  ordinary  temperature 
of  the  atmofpherc.  The  candle  is  formed  of  an  oil,  or 
ntlier  material,  which  is  not  fufible  but  at  a  tempera¬ 
ture  confiderably  elevated.  .  .  r  . 

“The  method  of  meafunng  the  comparative  intenfities 
®f  light  is  one  of  the  firft  requifites  in  an  inquiry  con¬ 
cerning  the  art  of  illumination.  Two  methods  of  cen- 
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flderable  accuracy  are  deferibed  in  the  Traiie  d'OpUque  t 
of  Bouguer,  of  which  an  abridged  account  is  given  by 
Dr  Prieftley  in  his  Optics.  The  firft  of  thefe  two  me* 
thods  has  been  ufed  by  others  fincc  that  time,  and  pro¬ 
bably,  before,  from  its  very  obvious  nature,  but  parti¬ 
cularly  by  Count  Rumford,  who  has  given  a  deferip- 
tion  and  drawings  of  an  inft rumen t  called  the  photome * 
ter,  in  the  Philofophical  Tran  fa  £1  ions  for  1794.  The 
principle  it  is  grounded  upon  is,  that  if  two  lights 
ihine  upon  the  fame  furface  at  equal  obliquities,  and 
an  opake  body  be  interpofed,  the  two  fhadows  it  will 
produce  muft  differ  in  blacknefs  or  intenfity  in  the 
fame  degree.  For  the  fhadow  formed  by  intercepting 
the  greater  light  will  be  illuminated  by  the  fmaller 
light  only,  and  reverfely  the  other  ftiadoW  will  be  il¬ 
luminated  by  the  greater  light.  That  is  to  fay,  in 
fhort,  the  ftronger  light  will  be  attended  with  a  deeper 
fhadow.  But  it  is  eafy,  by  removing  the  greater  light 
to  a  greater  diftance,  to  render  the  illumination  it  pro¬ 
duces  at  the  common  furface  equal  to  that  afforded  by 
the  lefs.  Experiments  of  this  kind  may  be  convenient¬ 
ly  made  by  fattening  a  fheet  of  white  paper  againft 
the  wall  of  a  room.  The  two  lights  or  candles  intend¬ 
ed  to  be  compared,  muft  then  be  placed  fo  that  the 
ray  of  light  from  each  {hall,  fall  with  nearly  the  fame 
angle  of  incidence  upon  the  middle  of  the  paper.  By 
fome  experiments  made  in  this  way  in. the.  year  1785, 

I  was  fatisfied  that  the  degree  of  illumination  could  be 
thus  afcertained  to  the  80th  or  90th  part  of  the  wholes 
“  By  experiments  of  this  kind  many  ufeful  particulars 
jnay  be  {hewn.  Thus,  for  example,  the  light  of  a 
candle,  which  is  fo  exceedingly  brilliant  when  firft 
fnuffed,  is  very  fpeedily  dimimfhed  to  one-half,  and  is 
ufually  not  more  than  one-fifth  or  one-fixth  before  the 
uneafinefs  of  the  eye  induces  us  to  fnuff  it.  Whence 
it  follows,  that  if  candles  could  be  made,  fo  as  not  to 
require  fnuffing,  the  average  quantity  of  light  afforded 
by  the  fame  quantity  of  combuftible  matter  would  be 
more  than  doubled/  In  the  fame  way,  likewife,  finc6 
the  coft  and  duration  of  Candles,  and  the  Confumption 
of  oil  in  lamps,  are  eafily  afcertainable,  it  may  be 
{hewn  whether  more  or  lefs  of  light  is  obtained  at  the* 
fame  expence  during  a  given  time,  by  burning  a  num¬ 
ber  of  fmall  candles'inftead  of  one  of  greater  thicknefs. 
From  a  few  experiments  already  made  out  of  the  nu¬ 
merous  and  ufeful  feries  that  prefents  itfelf,  .1  have  rea- 
fon  to  think  that  there  is  very  much  wafte  in  this  ex- 
penfive  article  of  accommodation. 

“  ln  the  lamp  there  are  three  articles  which  demand 
our  attention,  the  oil,  the.  wick,  and  the  fupply.  of  air% 
It  is  required  that  the  oil  ftiould  be  readily  .inflam¬ 
mable,  without  containing  any  fetid  fubftance  which  may 
prove  offenfivc,  or  mucilage,  or  other  matter,  to  ob- 
ftruft  the  channels  of  the.  wick.  I  do  not  know  of  any 
procefs  for  ameliorating  oils  for  this  purpofe,  excepting 
that  of  waihing  with  water  containing  acid  or  alkali. 
Either  of  thefe  is  faid  to  render  the  mucilage  of  animal 
oils  more  foluble  in  the  water  *,  but  acid  is  pieferred, 
becaufe  It  is  lef9  difpofed  to  combine  with  the  oil  itfelf. 
The  office  of  the  wick  appears  to  be  chiefly,  if  not  fole- 
ly,  to  convey  the  oil  by  capillary  attra£lion  to  the 
place  of  combuftion.  As  the  oil  is  confirmed  and  flies 
off,  other  oil  fucceeds,  and  in  this  way  a  continued 
current  of  oil  and  maintenance  of  the  flame  are  effect¬ 
ed.  But  as  t,he  wicks  of  lamps  are  commonly  formed 
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of  combuftible  matter,  it  appears  to  be  of  fome  confe- 
quence  what  the  nature  and  ftructure  of  this  material 
may  be.  It  is  certain  that  the  ‘  flame  afforded  by 
a  wick  of  rufh  differs  very  confiderably  from  that 
afforded  by  cotton  \  though  perhaps  this  difference 
may,  in  a  great  meafure,  depend  on  the  relative  di- 
meniions  of  each.  And  if  we  may  judge  from  the  dif¬ 
ferent  odour  in  blowing  out  a  candle  of  each  fort, 
there  is  fome  reafon  to  fufpcfl  that  the  decompofition 
of  the  oil  is  not  effe&ed  precifely  in  the  fame  manner 
in  each.  We  have  alfo  fome  obfeure  accounts  of  pre¬ 
pared  wicks  for  lamps,  which  are  ffated  to  poffcfs  the 
property  of  facilitating  the  combuftion  of  very  impure 
oils,  fo  that  they  fhail  burn  for  many  hours  without 
fmoke  or  fmell. 

u  The  accefs  of  air  is  of  the  laft  importance  in  every 
procefs  of  combuftion.  When  a  lamp  is  fitted  up  with 
a  very  (lender  wick,  the  flame  is  fmall,  and  of  a  bril¬ 
liant  white  colour :  if  the  wick  be  larger,  the  com¬ 
buftion  is  lefs  perfeft,  and  the  flame  is  brown  :  a  ft  ill 
larger  wick  not  only  exhibits  a  brown  flame,  but  the 
h)WQi  internal  part  appears  dark,  and  is  occupied  by  a 
portion  of  volatilized  matter,  which  does  not  become 
ignited  until  it  has  afeended  towards  the  point.  When 
the  wick  is  either  very  large  or  very  long,  part  of  this 
matter  efcapes  combuftion,  and  ihews  itfelf  in  the  form 
of  coal  or  fmoke.  The  different  intenfity  of  the  igni¬ 
tion  of  flame,  according  to  the  greater  or  lefs  fupply 
of  air,  is  remarkably  feen  by  placing  a  lamp  with  a 
fmall  wick  beneath  a  (hade  of  glafs  not  pcrfe6tly 
clofed  below,  and  more  or  lefs  covered  above.  While 
the  current  of  air  through  the  glafs  (hade  is  perfe&ly 
free,  the  flame  is  white }  but  in  proportion  as  the 
aperture  above  is  diminifhed,  the  flame  becomes  brown, 
long,  wavering,  and  fmoky  *,  it  inftantly  recovers  its 
original  whitenefs  when  the  opening  is  again  enlarged. 
The  inconvenience  of  a  thick  wick  has  been  long  fmee 
©bferved,  and  attempts  made  to  remove  it :  in  fome  in- 
ftances  by  fubftituting  a  number  of  fmall  wicks  inftead 
of  a  larger  j  and  in  others,  by  making  the  wick  flat 
inftead  of  cylindrical.  The  moft  feientific  improve¬ 
ment  of  this  kind,  though  perhaps  lefs  Ample  than  the 
ordinary  purpofes  of  life  demand,  is  the  well-known 
lamp  of  Argand.  In  this  the  wick  forms  a  hollow 
cylinder  or  tube,  which  Aides  over  another  tube  of 
metal,  fo  as  to  afford  an  adjuftment  with  regard  to  its 
length.  When  this  wick  is  lighted,  fcjie  flame  itfelf 
has  the  figure  of  a  thi,n  tube,  to  the  inner  as  well  as 
the  outer  furface  of  which  the  air  has  accefs  from  be¬ 
low.  And  a  cylindrical  fliade  of  glafs  ferves  to  keep 
the  flame  fteady,  and  in  a  certain  degree  to  accelerate 
the  current  of  air.  In  this  very  ingenious  apparatus 
many  experiments  may  be  made  with  the  greateft  faci¬ 
lity.  The  inconvenience  of  a  long  wick,  which  fup- 
plies  more  oil  than  the  volume  of  flame  is  capable 
of  burning,  and  which  confequently  emits  fmoke,  is 
feen  at  once  by  railing  the  wick  \  and  on  the  other 
hand,  the  effe<ff  of  a  fhort  wick,  which  affords  a  di¬ 
minutive  flame  merely  for  want  of  a  fufficient  fupply 
ox  combuftible  matter,  is  obfervable  by  the  contrary 
procefs. 

“  The  moft  obvious  inconvenience  of  lamps  in  ge¬ 
neral,  arifes  from  the  fluidity  of  the  combuftible  ma¬ 
terial,  which  requires  a  veffel  adapted  to  contain  it, 
and  even  in  the  beft  conftru&ed  lamps  is  more  or  lefs 


liable  to  be  fpilled.  When  the  wick  of  a  lamp  is 
once  adjufted  as  to  its  length,  the  flame  continues 
nearly  in  the  fame  ftate  for  a  very  confidcrablc  time. 

“  It  is  almoft  unneeeffary  to  deferibe  a  thing  fo  uni- 
verfally  known  as  a  candle.  This  article  is  formed  of 
a  confident  oil,  which  envelopes  a  porous  wick  of 
fibrous  vegetable  matter.  The  cylindrical  form  and 
dimenfions  of  the  oil  are  given  either  by  eafting  it  in  a 
mould,  or  by  repeatedly  dipping  the  wick  into  the 
fufed  ingredient.  Upon  comparing  a  candle  with  a 
lamp,  two  very  remarkable  particulars  are  immediately 
feen.  In  the  firft  place,,  the  tallowr  itfelf,  which  rc*- 
mains  in  the  unfufed  ftate,  affords  a  cup  or  cavity  to 
hold  that  portion  of  melted  tallow  which  is  ready  to 
flow  into  the  lighted  part  of  the  wick.  In  the  fecond 
place,  the  combuftion,  inftead  of  being  confined,  as  in 
the  lamp,  to  a  certain  determinate  portion  of  the 
fibrous  matter,  is  carried,  by  a  flow  fucceffion,  through 
the  whole  length.  Hence  arifes  the  greater  ncccflity 
for  frequent  fnuffing  the  candle  j  and  hence  alfo  the 
flat  ion  of  the  freezing  point  of  the  fat  oil  becomes  of 
great  confequence.  For  it  has  been  fhow-n  that  the 
brilliancy  of  the  flame  depends  very  much  on  the  dia¬ 
meter  of  the  wick  being  as  fmall  as  pofftble  \  and  this* 
requifite  will  be  moft  attainable  in  candles  formed  of  a 
material  that  requires  a  higher  degree  of  heat  to  fufc  iu 
'JLhe  wick  of  a  tallow  candle  muft  be  made  thicker  in 
proportion  to  the  greater  fufibility  of  the  material, 
which  would  otherwife  melt  the  fides  of  the  cup,  and 
run  over  in  ftreams.  The  flame  w  ill  therefore  be  yel¬ 
lowy  fmoky,  and  obfeure,  excepting  for  a  fhort  time 
immediately  after  fluffing.  Tallow  melts  at  the  9  2d 
degree  ©f  Fahrenheit’s  thermometer  ;  fpermaceti  at  the- 
133d  degree  ;  the  fatty  matter  formed  of  flefh  after- 
long  immerfion  in  water  melts  at  1270}  the  pela  of 
the  Chinefe,  at  145°  )  bees  wrax  at  1420  5  and  bleach¬ 
ed  wax  at  1 550.  Two  of  thefc  materials  are  welt 
known  in  the  fabrication  of  candles.  Wax  in  particu¬ 
lar  docs  not  afford  fo  brilliant  a  flame  as  tallow :  but, 
on  account  of  its  fufibility,  the  wick  can  be  made 
fmaller  ;  which  not  only  affords  the  advantage  of  a- 
clcar  perfeft  flame,  but  from  its  flexibility  it  is  difpofed 
to  turn  on  one  fide,  and  come  in  contact  with  the  ex¬ 
ternal  air,  which  completely  burns  the  extremity  off 
the  wick  to  white  afhes,  and  thus  performs  the  office 
of  fnuffing.  Wc  fee,;  therefore,  that  the  important  ob¬ 
ject  tofoeiety  of  rendering  tallow  candles  equal  to  thofe 
of  wax,  does  not  at  all  depend  on  the  combuftibilily  off 
the  refpe&ive  materials,  but  upon  a  mechanical  advan¬ 
tage  in  the  cup,  which  is  afforded  by  the  inferior  de¬ 
gree  of  fufibility  in  the  wax  ;  and  that,  to  obtain  this 
valuable  object,  one  of  the  following  effe&s  muft  be 
produced :  Either  the  tallow  muft  be  burned  in  a 
lamp,  to  avoid  the  gradual  progreftion  of  the  flame 
along  the  wick  5  or  fome  means  muft  be  devifed  to 
enable  the  candle  to  fnuff  itfelf,  as  the  wax  candle 
does  \  or,  laftly,  the  tallow  itfelf  muft  be  rendered  lefs 
fufible  by  fome  chemical  procefs.  I  have  no  great  rea¬ 
fon  to  boaft  of  fuceefs  in  the  endeavour  to  effect  thefc  y 
but  my  hope  is,  that  the  fa<fts  and  obfervations  here 
prefented  may  confiderably  abr'ige  the  labour  of  others 
in  the  fame  purfuit. 

u  The  makers  of  thermometers  and  other  fmall  arti¬ 
cles  with  the  blow-pipe  and  lamp,  give  the  preference 
to  tallow  inftead  of  oil,  becaufe  its  combuftion  is  more 

complete. 
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Complete,  and  does  not  blacken  tbe  glafs.  In  this 


operation,  the  heat  of  the  lamp  melts  the  tallow  which 
is  occalionally  brought  into  its  vicinity  by  the  work¬ 
man.  But  for  the  ufual  purpofes  of  illumination,  it 
cannot  be  fuppofed  that  a  perfon  can  attend  to  fupply 
the  combuftible  matter.  Confiderable  difficulties  arife 
in  the  pro]e6l  for  affording  this  gradual  fupply  as 
it  may  be  wanted.  A  cylindrical  piece  of  tallow  was 
inferted  into  a  metallic  tube,  the  upper  aperture  of 
which  was  partly  clofed  by  a  ring,  and  the  central 
'part  occupied  by  a  metallic  piece  nearly  rcfembling 
that  part  of  the  common  lamp  which  carries  the  wick. 
In  this  apparatus  the  piece  lall  deferibed  was  intended 
to  anfwer  the  fame  purpofe,  and  was  provided  with  a 
fhort  wick.  The  cylinder  of  tallow  was  fupported 
beneath  in  fuch  a  manner  that  the  metallic  tube  and 
;  other  part  of  this  lamp  were  left  to  reft  with  their 
whole  weight  upon  the  tallow  at  the  ring  or  con- 
tra&ion  of  the  upper  aperture.  In  this  fituation  the 
lamp  was  lighted.  It  burned  for  fome  time  with  a  very 
bright  clear  flame,  which,  when  compared  with  that 
•of  a  candle,  poffeffed  the  advantages  of  uniform  inten- 
lity,  and  was  much  fuperior  to  the  ordinary  flame  of  a 
lamp  in  its  colour,  and  the  perfe6l  ab fence  of  fmell. 
After  fome  minutes  it  began  to  decay,  and  very  foon 
.afterwards  went  out.  Upon  examination  it  was  found, 
that  the  metallic  piece  which  carried  the  wick  had 
fufed  a  Efficient  quantity  of  tallow  for  the  fupply  du¬ 
ring  the  combuftion  $  that  part  of  this  tallow  had  flow'- 
ed  beneath  the  ring,  and  to  other  remote  parts  of  the 
apparatus,  beyond  the  influence  of  the  flame  5  in  con- 
fequence  of  which,  the  tube,  and  the  cylinder  of  tallow 
were  fattened  together,  and  the  expected  progreflion 
of  fupply  prevented.  It  feeras  probable,  that  in  every 
lamp  for  burning  conflftent  oils,  the  material  ought  to 
be  fo  difpofed  that  it  may  defeend  to  the  flame  upon 
the  principle  of  the  fountain  refervoir.  I  (hall  not 
liere  ftate  the  obftacles  which  prefent  thenifelves  in  the 
profpe6l  of  this  conftru6lion,  but  {hall  difmifs  the  fub- 
je6l  by  remarking,  that  a  contrivance  of  this  nature 
would  be  of  the  greateft  public  utility. 

“  The  wick  of  a  candle,  being  furrounded  by  the 
flame,  is  nearly  in  the  fituation  of  a  body  expofed  to 
deftruaive  diftillation  in  a  clofe  veffel.  After  lofmg 
its  volatile  produas,  the  carbonaceous  reiidue  retains 
its  figure,  until,  by  the  defeent  of  the  flame,  the  exter¬ 
nal  air  can  have  accefs  to  its  upper  extremity1.  But, 
in  this  cafe,  the  requilite  combuftion,  which  might 
fnuff  it,  is  not  effe6led.  For  the  portion  of  oil  emitted 
by  the  long  wdek  is  not  only  too  large  to  be  perfeaiy 
burned,  but  alfo  carries  off  much  of  the  heat  of  the 
dame  while  it  affumes  the  elaftic  ftate.  By  this  dimi- 
nifticd  combuftion  and  increafed  efflux  of  half-decom- 
pofed  oil,  a  portion  of  coal  or  foot  is  depofited  on  the 
upper  part  of  the  wick,  which  gradually  accumulates, 
and  at  length  affumes  the.  appearance  of  a  fungus. 
The  candle  does  not  then  give  more  than  one-tenth  of 
the  light  emitted  in  its  beft  ftate.  Hence  it  is  that  a 
candle  of  tallow  cannot  fpontaneoufly  fnuff  itfelf.  It 
was  not  probable  that  the  addition  of  a  fubftance  con¬ 
taining  vital  air  or  oxygene  would  fupply  that  principle 
at  the  precife  period  of  time  required  \  but,  as  experi¬ 
ment  is  the  teft  of  every  probability  of  this  nature,  I 
foaked  a  wick  of  cotton  in  a  folution  of  nitre,  then 
ilried  it,  and  made  a  candle.  When  this  came  to  be 
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lighted,  nothing  remarkable  happened  for  a  ftiort  time} 
at  the  expiration  of  which  a  decrepitation  followed  at 
the  lower  extremity  of  the  flame,  which  completely 
divided  the  w  ick  where  the  blackened  part  commences. 
The  whole  of  the  matter  in  combuftion  therefore  fell 
off,  and  the  candle  was  of  courfe  inllantly  extinguifh- 
1  Whether  this  would  have  happened  in  all  pro- 
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portions  of  the  fait  or  conilru6lions  of  the  candle  I 
did  not  try,  bccaufc  the  fmell  of  azote  was  Sufficiently 
ftrong  and  unpleafant  to  forbid  the  ufe  of  nitre  in  the 
purfuit.  From  various  coniidcrations  I  am  difpofed  to 
think  that  the  Spontaneous  fnuffing  of  candles  made  of 
talknv,  or  other  fuftble  materials,  will  Scarcely  be 
effe£led  but  by  the  difeovery  of  fome  material  for  the 
wick  which  (hall  be  voluminous  enough  to  abforb  tbe 
tallow,'  and  at  the  fame  time  Sufficiently  flexible  to 
bend  on  one  fide. 

“  The  moft  promifmg  Speculation  refpefting  this  moft 
ufcful  article,  Seems  to  dircC  itfelf  to  the.  cup  which 
contains  the  melted  tallow.  The  imperfeaion  of  this 
part  has  already  been  noticed,  namely,  that  it  breaks 
down  by  fufion,  and  Suffers  its  fluid  contents  to  efcape. 
The  Chinefe  have  a  kind  of  candle  about  half  an  inch 
in  diameter,  which,  in  the  harbour  of  Canton,  is  call¬ 
ed  lobchock  ;  but  whether  the  name  be  Chinefe,  or  the 
corruption  of  Some  European  word,  I  am  ignorant. 
The  wick  is  of  cotton,  wrapped  round  a  Small  flick  or 
match  of  the  bamboo  cane.  The  body  of  the  candle 
is  white  tallow  5  but  the  external  part  to  the  thicknefs 
of  perhaps  one-thirtieth  of  an  inch,  confifts  of  a  waxy 
matter  coloured  red.  This  covering  gives  a  consider¬ 
able  degree  of  Solidity  to  the  candle,  and  prevents  its 
guttering,  becaufc  lefs  fuftble  than  the  tall.owr  itfelf. 

I  did  not  obferve  that  the  Hick  in  the  middle  was 
either  advantageous  or  the  contrary  *,  and,  as  I  now 
write  from  the  recolle6lion  of  this  obje£l.  at  fo  remote 
a  period  as  25  years  ago,  I  can  only  conje£lure  that  it 
might  be  of  advantage  in  throwing  up  a  lefs  quantity 
of  oil  into  the  flame  than  would  have  been  conveyed 
by  a  wick  of  cotton  Sufficiently  flout  to  have  occupied 
its  place  unfupported  in  the  axis  of  the  candle.  . 

“  Many  years  ago  I  made  a  candle  in  imitation  of 
the  lobchock.  The  expedient  to  which  I  had  recourfe 
conftfted  in  adapting  the  wick  in  the  ufual  pewter 
mould  :  tvax  was  then  poured  in,  and  immediately 
afterwards  poured  out :  the  film  of  wax  w  hich  adhered 
to  the  inner  Surface  of  the  mould  foon  became  cool  \ 
and  the  candle  was  completed  by  filling  the  mould 
with  tallow.  When  it  was  drawn  out,  it  was  found 
to  be  cracked  longitudinally  on  its  Surface,  which  I 
attributed  to  the  contra 61  ion  of  the  wax,  by  cooling, 
being  greater  than  that  of  the  tallow.  .  At  prefent  I 
think  it  equally  probable  that  the  cracking  might  have 
been  occafioned  by  too  fudden  cooling  of  the  w  ax  be¬ 
fore  the  tallow  was  poured  in  5  but  other  avocations 
prevented  the  experiments  from  being  varied  and  re¬ 
peated.  It  is  probable  that  the  Chinefe  external  coat¬ 
ing  may  not  be  formed  of  pure  hard  bleached  w  ax.  . 

“  But  the  moft  decifivc  remedy  for  the  imperfection 
of  this  chcapeft,  and  in  other  refpe6ls  beft  material  for 
candles,  would  undoubtedly  be  to  diminifh  its  fufibili- 
ty.  Various  fubftanccs  may  be  combined  with  tallowr, 
either  in  the  dire£l  or  indirc6l  method.  In  the  latter 
way,  by  the  decomposition  of  Soap,  a  number  of  ex¬ 
periments  \\  ere  made  by  Berthollet,  of  which  an  ac- 
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Candle,  count  Is  Inferted  in  the  memoirs  of  the  academy  at 
Paris  for  the  year  1780,  and  copied  into  the  26th  vo¬ 
lume  of  the  Journal  de  Phyfique.  None  ofthefe  point 
dire&ly  to  the  prefent  objeft  5  befides  which,  it  is  pro¬ 
bable  that  the  foap  made  ufe  of  by  that  eminent  che- 
mift  was  formed  not  of  tallow,  but  oil.  I  am  not 
aware  of  any  regular  feries  of  experiments  concerning 
the  mutual  aftion  of  fat  oils  and  other  chemical  agents, 
more  efpecially  fueh  as  may  be  directed  to  this  im¬ 
portant  objeft  of  diminifhing  its  folubility  \  for  which 
reafon  I  {hall  mention  a  few  experiments  made  with 
this  view. 

“  1 .  Tallow  was  melted  in  a  fmall  filver  velTel.  Solid 
tallow  finks  in  the  fluid,  and  diflolves  without  any  re¬ 
markable  appearance.  2.  Gum  fandarach  in  tears  was 
not  diiTolved,  but  emitted  bubbles,  fwelled  up,  became 
brown,  emitted  fumes,  and  became  crifp  or  friable. 
No  folution  nor  improvement  of  the  tallow.  3.  Shell- 
lac  fwelled  up  with  bubbles,  and  was  more  perfectly 
fufed  than  the  gum  fandarach  in  the  former  experi¬ 
ment.  When  the  tallow  was  poured  off,  it  was  thought 
to  congeal  rather  more  fpeedily.  The  lac  did  not  ap¬ 
pear  to  be  altered.  4.  Benzoin  bubbled  without  much 
dwelling,  was  fufed,  and  emitted  fumes  of  an  agreeable 
fmell,  though  not  refembling  the  flowers  of  benzoin. 
A  flight  or  partial  folution  Teemed  to  take  place.  The 
benzoin  was  fofter  and  of  a  darker  colour  than  before, 
and  the  tallow  lefs  confiflent.  5.  Common  refin  unites 
very  readily  with  melted  tallow,  and  forms  a  more 
fufible  compound  than  the  tallow  itfelf.  6.  Camphor 
melts  eafily  in  tallow,  without  altering  its  appearance. 
When  the  tallow  is  near  boiling,  camphoric  fumes  fly 
off.  The  compound  appeared  more  fufible  than  tal¬ 
low.  7.  The  acid  or  flowers  of  benzoin  dilfolves  in 
great  quantities  without  any  ebullition  or  commotion. 
Much  fmoke  arifes  from  the  compound,  which  does 
not  fmell  like  the  acid  of  benzoin.  Tallow  alone  does 
not  fume  at  a  low  heat,  though  it  emits  a  fmell  fome- 
thing  like  that  of  oil-olive.  When  the  proportion  of 
the  acid  was  confiderable,  fmall  needled  cryflals  ap¬ 
peared  as  the  temperature  diminifhed.  The  appear¬ 
ances  of  feparation  are  different  according  to  the  quan¬ 
tity  of  acid.  The  compound  has  the  hardnefs  and  con¬ 
fidence  of  firm  foap,  and  is  partially  tranfparent.  8. 
Vitriolated  tartar,  nitre,  white  fugar,  cream  of  tartar, 
cryftallized  borax,  and  the  fait  fold  in  the  markets  un¬ 
der  the  name  of  fait  of  lemons,  but  which  is  fuppofed 
to  be  the  effential  fait  of  forrel,  or  vegetable  alkali 
fuperfalurated  with  acid  of  fugar,  were  refpe6tively 
tried  without  any  obvious  mutual  a&ion  or  change  of 
properties  in  the  tallow.  9.  Calcined  magnefia  render¬ 
ed  tallow  opake  and  turbid,  but  did  not  feem  to  diflolve. 
Its  effeft  refemblcd  that  of  lime. 

“  It  is  propofed  to  try  the  oxigenated  acetous  acid, 
or  radical  vinegar  *,  the  acid  of  ants,  of  fugar,  of  borax, 
of  galls,  the  tanning  principle,  the  ferous  and  gelati¬ 
nous  animal  matter,  the  fecula  of  vegetables,  vegetable 
gluten,  bird-lime,  and  other  principles,  either  by  diredt 
or  indireft  application.  The  object,  in  a  commercial 
point  of  view,  is  entitled  to  an  extenfive  and  affiduous 
invefligation.  Chemids  in  general  fuppofe  the  hard¬ 
nefs  or  lefs  fufibility  of  wax  to  arife  from  oxygen,  and 
to  this  object  it  may  perhaps  be  advantageous  to  diredt 
a  certain  portion  of  the  inquiry*.  The  metallic  falts 
and  calces  are  the  combinations  from  which  this  prin- 
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ciple  is  mod  commonly  obtained  ;  but  the  combina-  Candle, 
tions  of  thefe  with  fat  oils  have  hitherto  afforded  little 
promife  of  the  improvement  here  fought.  The  fub- 
jedl  is  however  fo  little  known,  that  experiments  of 
the  loofed  and  mod  conjedlural  kind  arc  by  no  means 
to  be  defpifed.” 

Lighting  a  Candle  by  a  final! /park  of electricity .  This 
method,  which  is  an  invention  of  Dr  Ingenhoufz,  is 
recorded  in  the  Phil.  Tranf.  vol.  lxviii.  It  is  done  by 
a  fmall  phial,  having  eight  or  ten  inches  of  metallic 
coating,  or  even  lefs,  charged  with  electricity,  which 
may  be  done  at  any  time  of  the  night  by  a  perform 
who  has  an  eledfric  machine  in  his  room.  “  When  I 
have  occafion  to  light  a  candle,”  fays  he,  u  I  charge 
a  fmall  coated  phial,  whofe  knob  is  bent  outwards,  fo 
as  to  hang  a  little  over  the  body  of  the  phial  ;  then  I 
wrap  fome  loofe  cotton  over  the  extremity  of  a  long 
brafs  pin  or  a  wire,  fo  as  to  dick  moderately  fad  to 
its  fubflance.  I  next  roll  this  extremity  of  the  pin 
wrapped  up  with  cotton  in  fome  fine  powder  of  refin, 

(which  I  always  keep  in  readinefs  upon  the  table  for 
this  purpofe,  either  in  a  wide-mouthed  phial  or  in  a 
loofe  paper)  ;  this  being  done,  I  apply  the  extremity 
of  the  pin  or  wire  to  the  external  coating  of  the  char¬ 
ged  phial,  and  bring  as  quickly  as  podible  the  other 
extremity  wrapped  round  with  cotton  to  the  knob  : 
the  powder  of  refin  takes  fire,  and  communicates  its 
flame  to  the  cotton,  and  both  together  burn  long  e- 
nough  to  light  a  candle.  As  I  do  not  want  more  than 
half  a  minute  to  light  my  candle  in  this  way,  I  find  it 
a  readier  method  than  kindling  it  by  a  flint  and  fleel, 
or  calling  a  fervant.  I  have  found  that  powder  of 
white  or  yellow  refin  lights  cafier  than  that  of  brown. 

The  farina  lycopodii  may  be  ufed  for  the  fame  purpofe  : 
but  it  is  not  fo  good  as  the  powder  of  refin,  becaufe  it 
does  not  take  fire  quite  fo  readily,  requiring  aftronger 
fpark  not  to  mifs  :  befides,  it  is  foon  burnt  away.  By 
dipping  the  cotton  in  oil  of  turpentine,  the  fame  ef¬ 
fect  may  be  as  readily  obtained,  if  you  take  ajar  fome- 
wbat  greater  in  fize.  This  oil  will  inflame  fo  much  the 
readier  if  you  ftrew  a  few  fine  particles  of  brafs  upon  it. 

The  pin  dull  is  the  bell  for  this  purpofe  :  but  as  this 
oil  is  fcattered  about  by  the  explofion,  and  when  kind¬ 
led  fills  the  room  with  much  more  fmoke  than  the 
powder  of  refin,  I  prefer  the  lafl.” 

C  ANDLE-J3<?w&r,  a  name  given  to  fmall  glafs  bubbles, 
having  a  neck  about  an  inch  long,  with  a  very  flcnder 
bore,  by  means  of  which  a  fmall  quantity  of  water  is 
introduced  into  them,  and  the  orifice  afterwards  clofed 
up.  This  ftalk  being  put  through  the  wick  of  a  burn¬ 
ing  candle,  the  vicinity  of  the  flame  foon  rarefies  the 
water  into  fleam,  by  the  elaflicity  of  which  the  glafs 
is  broken  with  a  loud  crack. 

Candle  is  alfo  a  term  of  medicine,  and  is  reckoned 
among  the  inftruments  of  furgery.  Thus  the  candela 
fumalis ,  or  the  candela  pro  fuffitu  odor  at  a,  is  a  mafs  of 
an  oblong  form,  confifting  of  odoriferous  powders  mix¬ 
ed  up  with  a  third  or  more  of  the  charcoal  of  willow 
or  lime  tree,  and  reduced  to  a  proper  confidence  with 
a  mucilage  of  gum  tragacanth,  labdanum,  or  turpen¬ 
tine.  It  is  intended  to  excite  a  grateful  fmell  with¬ 
out  any  flame,  to  correal  the  air,  to  fortify  the  brain,, 
and  to  excite  the  fpirits. 

Medicated  Candle,  tlie  fame  with  Bougie. 

Candle.  Sale  or-au£Hon  by  inch  of  candle,  is  when 
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Candle  a  fmall  piece  of  candle,  being  lighted,  the  byftandcrs 
II  are  allowed  to  bid  for  the  merchandise  that  is  felling  j 
ftick6"  kLlt  the  moment  the  candle  is  out,  the  commodity  is  ad- 
judged  to  the  lad  bidder. 

There  is  alfo  an  excommunication  by  inch  of  can¬ 
dle  j  when  the  fmner  is  allowed  to  come  to  repentance 
while  a  candle  continues  burning  *,  but  after  it  is  con- 
fumed,  he  remains  excommunicated  to  all  intents  and 
purpofes. 

Rufh  Candles ,  ufed  in  different  parts  of  England, 
are  made  of  the  pith  of  a  fort  of  rulhes,  peeled  or  (trip¬ 
ped  of  the  (kin,  except  on  one  fide,  and  dipped  in  melt¬ 
ed  greafe. 

CANDLE-Wood ,  flips  of  pine  about  the  thicknefs  of  a 
finger,  ufed  in  New  England  and  other  colonies  to 
burn  inftead  of  candles,  giving  a  very  good  light.  The 
French  inhabitants  of  Tortuga  ufe  flips  of  yellow  fan- 
tal-wood  for  the  fame  purpofe,  and  under  the  fame  de¬ 
nomination,  which  yields  a  clear  flame  though  of  a 
green  colour. 

C  ANDLEBERRY  tree.  See  Myrica,  Botany 
Index . 

CANDLEMAS,  a  feaft  of  the  church  held  on  the 
fecond  day  of  February  ,  in  honour  of  the  purification 
of  the  Virgin  Mary.  It  is  borrowed  from  the  pra&ice 
of  the  ancient  Chrifiians,  who  on  that  day  ufed  abun¬ 
dance  of  lights  both  in  their  churches  and  procefiions, 
in  memory,  as  is  fuppofed,  of  our  Saviour’s  being  on 
that  day  declared  by  Simon  “  to  be  a  light  to  lighten 
the  Gentiles.”  In  imitation  of  this  cuftom,  the  Roman 
Catholics  on  this  day  confecrate  all  the  tapers  and 
candles  which  they  ufc  in  their  churches  during  the 
whole  year.  At  Rome,  the  pope  performs  that  ce¬ 
remony  himfelf ;  and  difiributes  wax-candles  to  the 
cardinals  and  others,  who  carry  them  in  proceffion 
through  the  great  hall  of  the  pope’s  palace.  This 
ceremony  was  prohibited  in  England  by  an  order  of 
council  in  1548. 

Candlemas,  (2d  Feb.)  is  made  one  of  the  four 
terms  of  the  year  for  paying  and  receiving  rents  or 
borrowed  money,  &c. — In  the  courts  of  law,  Candle¬ 
mas  term  begins  1  jth  January,  and  ends  3d  February. 

CANDLESTICK,  an  infirument  to  hold  a  candle, 
made  in  different  forms,  and  of  all  forts  of  matter. 

The  golden  candleftick  was  one  of  the  facred  utem 
fils  made  by  Mofcs  to  be  placed  in  the  Jewifh  taber¬ 
nacle.  It  was  made  of  hammered  gold,  a  talent  in 
weight.  It  confided  of  feven  branches  fupported  by 
a  bafe  or  foot.  Thefe  branches  were  adorned  at  equal 
didances  with  fix  flowers  like  lilies,  and  with  as  many 
bowls  and  knobs  placed  alternately.  Upon  the  dock 
and  fix  branches  of  the  candiedick  were  the  golden 
lamps,  which  were  immovable,  wherein  wrerc  put  oil 
and  cotton. 

Thefe  feven  lamps  were  lighted  every  evening,  and 
extinguifficd  every  morning.  The  lamps  had  their  tongs 
or  fnuffers  to  draw  the  cotton  in  or  out,  and  diflies 
underneath  them  to  receive  the  fparks  or  droppings  of 
the  oil.  This  candiedick  was  placed  in  the  antichamber 
of  the  fanftuary  on  the  fouth  fide,  and  ferved  to  illu¬ 
minate  the  altar  of  perfume  and  the  tabernacle  of  the 
fhew-bread.  When  Solomon  had  built  the  temple  of 
the  Lord,  he  placed  in  it  ten  golden  candlcdicks  of  the 
fame  form  as  that  deicribed  by  Mofes,  five  on  the  north 
and  five  on  the  fouth  fide  of  the  holy  :  But  after  the 
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Babylonifli  captivity,  the  golden  candiedick  was  again  Candle, 
placed  in  the  temple,  as  it  had  been  before  in  the  ta- 
bernacle  by  Mofcs.  This  facred  utcnfil,  upon  the  do-  t  y> 
druftion  of  the  temple  by  the  Romans,  was  lodged  in 
the  temple  of  Peace  built  by  Vefpafian  j  and  the  repre- 
fentation  of  it  is  dill  to  be  feen  on  the  triumphal  arch 
at  the  foot  of  Mount  Palatine,  on  which  Vcfpafian’s  tri¬ 
umph  is  delineated. 

CANDY,  a  large  kingdom  of  Afia,  in  tkeifland  of 
Ceylon.  It  contains  about  a  quarter  of  the  ifland  ;  and 
as  it  is  encompaffcd  wfith  high  mountains,  and  covered 
with  thick  foreds,  through  which  the  roads  and  paths 
are  narrow  and  difficult,  the  king  has  them  guarded  to 
prevent  his  fubje&s  from  going  into  other  countries. 

It  is  full  of  hills,  from  whence  rivulets  proceed  which 
are  full  of  fifli }  but  as  they  run  among  the  rocks,  they 
are  not  fit  for  boats  :  how  ever,  the  inhabitants  arc  very 
dexterous  in  turning  them  to  water  their  land,  which 
is  fruitful  in  rice,  pulfe,  and  hemp. 

Since  the  ifland  of  Ceylon  fell  into  the  hands  of  the 
Englifh,  we  have  obtained  fuller  information  refpe&ing 
it.  Mr  Pcrcival,  who  lias  publiflied  an  account  of  this 
ifland,  mentions  the  jealoufy,  both  of  the  Dutch  and 
of  the  natives,  as  difficulties  which  could  not  have  been 
eafily  furmounted  by  travellers-  while  it  remained  fub- 
jc£l  to  Holland  *.  “  The  interior  of  the  ifland  (he  fays),  *  Acccum 
owing  to  the  jealoufy  of  the  Dutch,  has  been  little  cx-  of  Ceylon, 
plorcd  by  Europeans 4  and  any  traveller  who  might  P‘ 
have  obtained  the  permiflion  of  the  Dutch  to  vifit  it, 
could  not  have  executed  his  purpofe  from  the  jealoufy 
of  the  natives.  Since  the  Candians  have  been  driven 
by  their  invaders  into  the  mountains  of  the  interior,  it 
has  been  their  policy  carefully  to  prevent  any  Europe¬ 
an  from  feeing  tho(e  objects  which  might  tempt  the 
avarice  of  his  countrymen,  cr  from  obferving  the  ap¬ 
proaches  by  which  an  army  could  penetrate  their  moun¬ 
tains.  If  an  European  by  any  accident  was  carried  in¬ 
to  their  territories,  they  took  every  precaution  to  pre¬ 
vent  him  from  efcaping  $  and  the  guards,  (lationed 
everywhere  at  the  approaches,  joined  to  the  wide  and 
pathlefs  woods  which  divide  the  interior  from  the  coaff* 
rendered  fuch  an  attempt  almofl:  completely  defperatc. 

When  an  ambaffador  was  fent  from  any  European  go¬ 
vernment  to  the  king  of  Candy,  he  w  as  watched  with 
all  that  (lri£lnefs  and  jealoufy,  which  the  fufpicious 
temper  of  uncivilized  nations  dictates.  In  an  em- 
baffy  which  I  attended  to  the  court  of  that  monarch, 

I  had  an  opportunity  of  obferving  how  careful  the  na¬ 
tives  wrere  to  prevent  (trangers  from  making  any  ob- 
fervations.  Mr  Boyd,  who  about  twenty  years  ago 
went  on  a  fimilar  embaffy,  was  -w  atched  wfith  the  fame 
particular  circumfpe&ion  ^  and  has  therefore  been  able 
to  add  little  to  our  (lock  of  knowledge  concerning  the 
interior. 

“  The  dominions  of  the  native  prince  are  complete¬ 
ly  cut  off  on  all  fidcs  from  thofe  of  the  Europeans  by 
almofl;  impenetrable  woods  and  mountains.  1  he  pafles 
which  lead  through  thefe  to  the  coafts  are  extremely 
deep  and  difficult,  and  fcarccly  known  even  by  the 
natives  themfelves.  As  foon  as  we  advance  from  ten 
to  twenty  miles  from  the  coafls,  a  country  prefents  it- 
felf  greatly  differing  from  the  fea  coaft,  both  in  foil, 
climate,  and  appearance.  After  afeending  the  moun¬ 
tains  and  pafling  the  w'oods,  we  find  curfelvcs  in  the 
midfi:  of  a  country  not  advanced  many  Rages  beyond 
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Candy,  the  firft  Hate  of  improvement,  and  winch  we  are  afto~ 

— v - '  nifhed  to  find  in  the  neighbourhood  of  the  highly  cul¬ 

tivated  fields  which  furround  Columbo.  As  we  advance 
towards  the  centre  of  the  ifland,  the  country  gradually 
rifes,  and  the  woods  and  mountains  which  feparate  the 
feveral  parts  of  the  country  become  more  fteep  and  im¬ 
pervious. 

“  It  is  in  the  midft  of  thefe  faftneffes  that  the  native 
prince  ftill  preferves  thofc  remains  of  territory  and 
power  which  have  been  left  him  by  fucceftive  invaders. 
His  dominions  are  now  much  reduced  in  fize  :  for  be- 
fides  the  whole  of  the  fea  coafts  which  were  of  any  va¬ 
lue,  the  Dutch,  in  their  various  attacks  during  the  laft 
century,  have  contrived  to  get  into  their  power  every 
traft  from  which  they  could  derive  either  emolument 
or  fecurity.  Thofe  provinces  which  ftill  remain  to 
him,  are  Nourecalva  and  Hotcourly  towards  the  north 
and  north-weft  ;  while  Matuly,  comprehending  the 
diftrifts  of  Bintana,  Velas,  and  Panoa,  with  a  few 
others,  occupy  thofe  parts  more  to  the  eaftward.  To 
the  fouth-eaft  lies  Ouvvah,  a  province  of  fome  note,  and 
giving  the  king  one  of  his  titles.  The  weftern  parts 
are  chiefly  included  in  the  provinces  of  Cotonial  and 
Hotteracorlcy.  Thefe  different  provinces  are  fubdi- 
vided  into  corles  or  diftrifts,  and  entirely  belong  to 
the  native  prince.  It  is  needlefs  to  recount  the  names 
of  thofe  divifions  which  ftretch  towards  the  fea-coaft, 
and  are  now  chiefly  in  our  poffcflion. 

“  In  the  higheft  and  moft  centrical  part  of  the  native 
king’s  dominions  lie  the  corles  or  counties  of  Oudanor 
and  Tatanour,  in  which  are  fituated  the  two  principal 
cities.  Thefe  counties  take  the  pre-eminence  of  all  the 
reft,  and  are  both  better  cultivated,  and  more  populous, 
than  any  of  the  other  diftrifts,  and  are  diftinguifhed  by 
the  general  name  of  Conde  Udda;  conde  or  cande  in 
the  native  language  fignifying  a  mountain,  and  udda 
the  greateft  or  higheft. 

“  This  province  of  Conde  Udda  is  even  more  inac- 
ceflible  than  the  others,  and  forms  as  it  were  a  feparate 
kingdom  of  itfelf.  On  every  fide  it  is  furrounded  by 
'lofty  mountains  covered  with  wood,  and  the  paths  by 
which  it  is  entered  feem  little  more  than  the  traeks  of 
wild  Beafts.  Guards  are  ftationed  all  around  to  pre¬ 
vent  both  entrance  and  efcape  ;  for  defence  they  might 
feem  entirely  fuperfluous,  did  we  not  recollect  that  the 
perfeverance  of  the  Dutch  overcame  all  thefe  obftaclcs, 
and  forced  a  way  into  the  very  centre  of  this  natufal 
fortification.” 

Candy,  a  town  of  Alia,  and  capital  of  a  kingdom 
of  the  fame  name,  in  the  ifland  of  Ceylon.  It  has  been 
often  burnt  by  the  Portuguefe,  when  they  were  matters 
of  thefe  coafts.  It  is  fituated  in  E.  Long.  79.  1 2.  N. 
Lat.  7.  35. 

We  have  the  following  defeription  of  Candy  by  Mr 
Percival,  whom  we  have  already  quoted,  and  who  at¬ 
tended  an  embalfy  to  the  king. 

“  In  the  diftrift  of  Tatanour  lies  Candy,  the  royal 
refidence  and  the  capital  of  the  native  prince’s  domi¬ 
nions.  It  is  fituated  at  the  diftance  of  80  miles  from 
Columbo,  and  twice  as  far  from  Trincomalee,  in  the 
midft  of  lofty  and  fteep  hills  covered  with  thick  jun¬ 
gle.  The  narrow  and  difficult  pafles  by  which  it  is 
approached  are  interfered  with  thick  hedges  of  thorn ; 
and  hedges  of  the  fame  fort  are  drawn  round  the  hills 
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in  the  vicinity  of  Candy  like  lines  of  circumvallation.  Candy* 
Through  them  the  only  paffage  is  by  gates  of  the  fame  Candying 
thorny  materials,  fo  contrived  as  to  be  drawn  up  and  ** 
let  down  by  ropes.  When  the  Candians  are  obliged 
to  retreat  within  thefe  barriers,  they  cut  the  ropes,  and 
then  it  is  impottible  to  force  a  paffage  except  by  burn¬ 
ing  down  the  gates,  which  from  their  green  ftate, 
and  the  conftant  annoyance  of  the  enemy  fheltcred 
behind  them,  would  prove  an  enterprife  of  time  and 
difficulty.  Thefe  hedge-rows  form  the  chief  fortifica¬ 
tions  of  Candy.  The  Malivagonga  alfo  nearly  fur- 
rounds  the  hill  on  which  it  Hands  :  that  river  is  here 
broad,  rocky,  and  rapid  ;  a  very  ftrift  guard  is  kept 
on  it,  and  every  one  who  pafles  or  repaffes  is  clofely 
watched  and  examined. 

“  The  city  itfelf  is  a  poor  miferable-looking  place, 
furrounded  by  a  mud  wall  of  no  ttrength  whatever. 

It  has  been  feveral  times  burnt  by  Europeans,  and 
was  once  deferted  by  the  king,  who  retired  to  a  more 
inacceflible  part  of  his  dominions.  It  is  upon  occafion 
of  the  embaffy  of  General  Macdowal,  that  any  infor¬ 
mation  concerning  the  prefent  ftate  of  Candy  has  been 
obtained  ;  and  even  then  it  could  be  little  more  than 
gueffed  at,  as  the  ambaffador  and  his  fuite  were  ad¬ 
mitted  only  by  torch-light,  and  always  retired  before 
break  of  day.  From  what  could  then  be  obferved, 
the  city  confifts  of  a  long  ftraggling  ftreet  built  on 
the  declivity  of  a  hill  $  the  houfes  mean  and  low,  but 
with  their  foundations  raifed  in  fuch  a  manner  above 
the  level  of  the  ftreet  that  they  appear  quite  lofty  to 
paflengers.  The  reafon  of  this  extraordinary  tafte  is 
to  enable  the  king  to  hold  his  affemblies  of  the  people 
and  to  have  his  elephant  and  buffalo  fights  in  the 
ftreet,  without  interfering  with  the  houfes.  When 
the  king  pafles  along  the  ftreet,  none  of  the  inha¬ 
bitants  are  allowed  to  appear  before  their  houfes, 
or  the  paths  on  a  level  with  them,  as  that  would 
be  attended  with  the  heinous  indecorum  of  placing 
a  fubjeft  higher  than  the  prince  defeended  of  the 
fun. 

u  At  the  upper  end  of  this  ftreet,  ftands  the  palace, 
a  poor  manfion  for  the  abode  of  a  king.  It  is  fur¬ 
rounded  with  high  ftone  walls,  and  confifts  of  two 
fquares,  one  within  the  other.  In  the  inner  of  thefe 
arc  the  royal  apartments, ,  and  it  is  there  that  the  court 
is  held  and  audiences  given.  The  exterior  of  the  pa¬ 
lace  and  the  'reft  of  the  city  could  be  but  very  par¬ 
tially  obferved  by  thofe  who  attended  General  Mac¬ 
dowal,  owing  to  the  preffure  of  the  crowd,  and  the 
dazzling  glare  of  the  torches.  By  every  account  in¬ 
deed  which  I  have  heard,  Candy  contains  nothing 
worthy  of  notice,  and  from  the  want  of  either  wealth 
or  induftry  among  the  inhabitants,  it  is  not  indeed 
to  be  expefted  that  any  thing  could  be  met  with  in 
this  ftraggling  village  to  attraft  the  attention  of  the 
traveller.” 

Candy,  or  Sugar -Candy,  a  preparation  of  fugar  made 
by  melting  and  cryftallizing  it  fix  or  feven  times  over, 
to  render  it  hard  or  tranfparent.  It  is  of  three  kinds, 
white,  yellow,  and  red.  The  white  comes  from  the 
loaf-fugar,  the  yellow  from  the  caffonado,  and  the  red 
from  the  mufeovado. 

CANDYING,  the  aft  of  preferving  fimples  in 
fubftance,  by  boiling  them  in  fugar.  The  perfor- 
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Canea. 


mance  of  this  originally  belonged  to  the  apothecaries, 
but  is  now  become  a  part  of  the  bufinefs  of  the  con- 
fe£lioner. 

CANE.  See  Arundo  and  Calamus,  Botany 
Index . 

CaNE,  denotes  alfo  a  walking  ftick.  It  is  cuitoroary 
to  adorn  it  with  a  head  of  gold,  filver,  agate,  &c. 
Some  are  without  knots,  and  very  fmooth  and  even  ; 
others  are  full  of  knots  about  two  inches  diftance  from 
one  another.  Thefc  laft  have  very  little  elafticity,  and 
will  not  bend  fo  well  as  the  others. 

Canes  of  Bengal  are  the  moil  beautiful  which  the 
Europeans  bring  into  Europe.  Some  of  them  are  fo 
fine,  that  people  work  them  into  bowls  or  vefiels,  w  hich 
being  varnifhed  over  in  the  infide,  with  black  or  yel¬ 
low  lacca,  will  hold  liquors  as  well  as  glafs  or  China 
ware  does  ;  and  the  Indians  ufe  them  for  that  pur- 

P°CaNE  is  alfo  the  name  of  a  long  meafurc,  which  dif¬ 
fers  according  to  the  feveral  countries  where  it  is  ufed. 

At  Naples  the  cane  is  equal  to  7  feet  34-  inches  Eng- 
lith  meafare  :  the  cane  of  Thouloufe  and  the  Upper 
Languedoc,  is  equal  to  the  varre  of  Arragon,  and 
contains  five  feet  84  inches  j  at  Montpellier  Provence 
Dauphiny,  and  the  Lower  Languedoc,  to  fix  Englilh 
feet  C4  inches. 

CANEA,  a  confiderable  town  of  the  liland  ot  Can- 
dia,  where  a  bafliaw  refides.  It  was  built  by  the  Ve¬ 
netians,  and  occupies  part  of  the  fite  of  the  ancient 
Cvdonia.  It  is  but  about  two  miles  m  compals  ;  en¬ 
circled  on  the  land  fide  with  a  Angle  wall,  extremely 
thick  ;  and  defended  by  a  broad  and  deep  ditch,  cut 
through  a  bed  of  rock,  which  extends  all  around  the 
wall.  By  cutting  it  ftill  deeper,  they  might  caufe  the 
fea  to  flow  round  its  ramparts  •,  on  which  they  have 
railed  high  platforms,  that  their  great  guns  might 
command  a  wider  extent  of  the  adjacent  plain,  ihe 
city  has  only  one  gate,  the  gate  of  Retimo,  protected 
by  a  half-moon  battery,  which  is  the  only  exterior  fort. 
The  fide  which  faces  the  fea  is  the  bell  fortified.  On 
the  left  of  the  harbour  are  four  batteries,  nfmg  one  above 
another,  and  planted  with  a  number  of  large  cannons 

of  call  metal,  marked  with  the  arms  of  Venice.  Ihe 

firft  of  thefe  batteries  Hands  clofe  on  the  brink  of  the 
fea.  The  right  fide  of  the  harbour  is  defended  only 
by  a  ftrong  wall,  extending  along  a  chain  of  pointed 
rocks  which  it  is  dangerous  for  (hips  to  approach.  At 
the  extremity  of  this  wall,  there  is  an  old  caflle,  falling 
So  ruL-  Beneath  that  caflle  the  Venetians  had  im- 
menfe  arfenals,  vaulted  with  llone.  Each  of  thefe 
vaults  was  of  fufficient  length,  breadth  and  height  to 
ferve  as  a  work-fhop  for  building  a  Hup  of  the  line. 
The  ground  is  Hoping,  and  the  outermofl  part  of  thefe 
capacious  arfenals  is  on  a  level  with  the  fea  ;  fo  that  it 
was  very  eafy  to  launch  the  (hips  built  there  into  the 
water.  The  Turks  are  fufferwg  that  magnificent  work 

+0  fall  into  ruins.  ,  rpi 

The  city  of  Canea  is  laid  out  on  a  fine  plan.  I 
fireets  are  large  and  firaight  •,  and  the  fq^res  adorned 
with  fountains.  There  are  no  remarkable  buildings 
in  it  MoH  of  the  houfes  are  flat-roofed,  and  have  on¬ 
ly  one  Hory.  Thofe  contiguous  to  the  harbour  are 
adorned  with  galleries,  from  which  you  enjoy  a  de¬ 
lightful  profpeft.  From  the  windows  you  difeover 
the  large  bay  formed  between  Cape  Spada  and  Cape 
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Melee,  and  all  the  (hips  that  are  entering  in  or  paf- 
fing  out.  The  harbour,  at  prefent,  receives  (hips  ol  Ca«es 

200  tons  burden  ;  and  it  might  be  enlarged  fo  as  to, - 

admit  the  largefi  frigates.  Its  mouth  is  expofed  to  the 
violence  of  the  north  winds,  which  iometimes  fwell  the 
billows  above  the  ramparts.  But,  as  it  is  narrow',  and 
the  bottom  is  good,  (hips  that  are  well  moored  run  no 
danger.  At  the  time  when  Tournefort  viiiled  Crete, 

Canea  did  not  contain  more  than  five  or  fix  thoufand 
inhabitants.  But,  at  prefent,  when  the  gates  of  Gira- 
Petra,  Candi,  and  Hetimo,  are  choaked  up,  the  mer¬ 
chants  have  retired  to  Canea  5  and  it  is  reckoned  to 
contain  1 6,000  fouls.  The  environs  of  the  town  are  ad¬ 
mirable  ;  being  adorned  with  forefls  of  olive-trees  mix¬ 
ed  with  fields,  vineyards,  gardens,  and  brooks  border¬ 
ed  with  myrtle-trees  and  laurel-rofes.  The  chief  re¬ 
venue  of  this  town  confifls  in  oil-olive.  E.  Long.  24. 

15.  N.Lat.  35.  28. 

CANELLA.  See  Botany  Index.  . 

C  ANELLE,  or  Cane  Land,  a  large  country  in  the  • 
ifland  of  Ceylon,  called  formerly  the  kingdom  of  Cota. 

It  contains  a  great  number  of  cantons,  the  principal  of 
which  are  occupied  by  the  Dutch.  Ihe  chief  riches  of 
this  country  confifl  in  cinnamon,  of  which  there  are 
large  forefls.  There  are  five  towns  on  the  coaft,  (omo 
forts,  and  a  great  number  of  harbours.  Ihe  refl  ot 
the  country  is  inhabited  by  the  natives;  and  there  are 
feveral  rich  mines,  from  whence  they  get  rubies,  lap- 
phires,  topazes,  cats  eyes,  and  feveral  other  precious 

Hones.  .  .  .  .  •  , 

CANEPHOR/E,  in  Grecian  antiquity,  virgins  who 
when  they  became  marriageable,  prefented  certain  baf- 
kets  full  of  little  curiofities  to  Diana,  in  order  to  get 
leave  to  depart  out  of  her  train,  and  change  their  Hate 

of  life.  .  .  . 

CANEPHORIA,  in  Grecian  antiquity,  a  ceremo¬ 
ny  which  made  part  of  a  feafl,  celebrated  by  the  Athe¬ 
nian  virgins  on  the  eve  of  their  marriage-day.  At 
Athens  the  canephoria  confifled  in  this,  that  the  maid, 
conducted  by  her  father  and  mother,  went  to  the  tem¬ 
ple  of  Minerva,  carrying  with  her  a  balket  full  or  pre¬ 
sents  to  engage  the  goddefs  to  make  the  mamage- 
Hate  happy  ;  or,  as  the  lcholiafl  of  Iheocntus  has  it, 
the  balket  was  intended  as  a  kind  of  honourable 
amends  made  to  that  goddefs,  the  proteftrix  of  virgi¬ 
nity,  for  abandoning  her  party  ;  or  as  a  ceremony  to 
appeafe  her  wrath.  Suidas  calls  it  a  feflival  in  honour 

of  Diana.  ^  .  .  .  , 

Canephoria  is  alfo  the  name  of  a  feflival  in  ho- 
nour  of  Bacchus,  celebrated  particularly  by  the  Athe¬ 
nians,  on  which  the  young  maids  carried  golden  bal- 
kets  full  of  fruit,  which  balkets  were  covered,  to  con¬ 
ceal  the  myflery  from  the  uninitiated. 

CANES  in  Egypt  and  other  eaflern  countries,  a 
poor  fort  of  buildings  for  the  reception  of  Hrangers  and 
travellers.  People  are  accommodated  in  thefe  with  a 
room  at  a  fmall  price,  but  with  no  other  neceffanes  ; 
fo  that,  excepting  the  room,  there  are  no  greater  ac¬ 
commodations  in  thefe  houfes  than  in  the  deferts,  omy 
that  there  is  a  market  near: 

CANF.S  Vcnatici ,  in  Aflronomy,  the  Greyhounds,  two 
new  conflellations,  firfl  eflabliflied  by  Hevelius,  between 
the  tail  of  the  Great  Bear  and  Bootes’s  arms,  above 
the  Coma  Berenices.  The  firfl  is  called  aflerion,  be¬ 
ing  that  next  the  Bear’s  tail ;  the  other  char  a.  I  hey 
b  comprehend 
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Canes  comprehend  23  liars,  of  which  Tycho  only  obferv- 
?  .  ed  two.  The  longitudes  and  latitudes  of  each  are 
Can^ia^iu.  gjven  ^  p£eveBus#  jn  t^e  Britifh  Catalogue  they 
are  25. 

CANETO,  a  llrong  town  of  Italy  in  the  duchy 
of  Mantua,  feated  on  the  river  Oglio,  which  was 
taken  by  the  Imperialills  in  1701,  by  the  French  in 
1702,  afterwards  by  the  Imperialills,  and  then  by 
the  French  in  1705.  E.  Long.  10.  45.  N.  Lat.  4c. 
55- 

CANGA,  in  the  Chinefe  affairs,  a  wooden  clog 
borne  on  the  neck,  by  way  of  puniffiment  for  divers 
offences.  The  canga  is  eompofed  of  two  pieces  of 
wood  notched,  to  receive  the  criminal’s  neck;  the  load 
lies  on  his  lhoulders,  and  is  more  or  lefs  heavy  accord¬ 
ing  to  the  quality  of  his  offence.  Some  cangas  weigh 
20olb.  ;  the  generality  from  50  to  60.  The  manda¬ 
rins  condemn  to  the  punilhment  of  the  canga.  Sen¬ 
tence  of  death  is  fometimes  changed  for  this  kind  of 
punifhment. 

CANGE,  Charles  du  Fresne,  Sieur  du,  one  of 
the  moll  learned  writers  of  his  time,  was  born  at  A- 
ruiens  in  1601,  and  lludied  at  the  Jefuits  college  in 
that  city.  Afterwards  he  applied  himfelf  to  the  itudy 
of  the  law  at  Orleans,  and  gained  great  reputation  by 
his  works  ;  among  which  are,  1.  The  liiltory  of  the 
empire  of  ConHantinople  under  the  French  emperors. 
2.  John  Cinnamus’s  fix  books  of  the  hiilory  of  the  af¬ 
fairs  of  John  and  Manuel  Comnenus,  in  Greek  and  La¬ 
tin,  with  hillorical  and  philological  notes.  3.  Gi'oJ/a- 
num  ad  Scriptores  medics  et  mjimee  Latinitatis . 

CANGI,  Ceangi,  or  Cangani, ,  anciently  a  people 
of  Britain,  concerning  whofe  fituations  antiquaries  have 
been  much  perplexed.  They  are  all  the  fame  people. 
Camden  difeovered  fome  traces  of  them  in  many  dif¬ 
ferent  and  diltant  places,  as  in  Somerfetlhire,  Wales, 
Derbylhire,  and  Cheffiire  ;  and  he  might  have  found 
as  plain  veffiges  of  them  in  Devonlhire,  Dorfetlhire, 
Efiex,  Wiltfhire,  &c.  Mr  Horlley  and  others  are  no 
lefs  perplexed  and  undetermined  in  their  opinions  on 
this  fubje£l.  But  Mr  Baxter  feems  to  have  difeovered 
the  true  caufe  of  all  this  perplexity,  by  ohferving  that 
the  Cangi  or  Ceangi  were  not  a  diflin£l  nation  feated 
in  one  particular  place,  but  fuch  of  the  youth  of  many 
different  nations  as  were  employed  in  pallurage,  in 
feeding  the  flocks  and  herds  of  their  refpe£live  tribes. 
Almoll  all  the  ancient  nations  of  Britain  had  their 
ceangi,  their  pafforitia  pubes,  the  keepers  of  their  flocks 
and  herds,  who  ranged  about  the  country  in  great  num¬ 
bers,  as  they  were  invited  by  the  feafon  and  plenty  of 
paflure  for  their  cattle.  This  is  the  reafon  that  velli¬ 
ges  of  their  name  are  to  be  found  in  fo  many  different 
parts  of  Britain ;  but  chiefly  in  thofc  parts  which  are 
moft  fit  for  pallurage.  Thefe  ceangi  of  the  different 
Britifh  nations,  naturally  brave,  and  rendered  Hill  more 
hardy  by  their  way  of  life,  were  conllantly  armed  for 
the  protection  of  their  flocks  from  wild  beafls  ;  and 
thefe  arms  they  oecafionally  employed  in  the  defence 
of  their  country  and  their  liberty. 

CANGI  AGIO,  or  Cambiasi  Ludovico,  one  of 
the  mofi  eminent  of  the  Genoefe  painters,  was  born 
in  1527.  His  works  at  Genoa  are  very  numerous  $ 
and  he  was  employed  by  the  king  of  Spain  to  adorn 
part  of  the  Efcurial.  It  is  remarked  of  him,  that  he 
was  not  only  a  moft  expeditious  and  rapid  painter, 


but  alfo  that  he  worked  equally  well  with  both  hands  5  Gangiagi© 
and  by  that  unufual  power  he  executed  more  defigns,  H. 
and  finiflied  more  grand  works  with  his  own  pencils,  jvradnefs. 
in  a  much  fliorter  time,  than  molt  other  artifls  could  ' 

do  with  feveral  aflillants.  He  died  in  1585. 

In  the  royal  collection  at  Paris  there  is  a  Sleeping 
Cupid,  as  large  as  life,  and  likewife  Judith  with  her 
attendant,  which  are  painted  by  Cangiagio,  and  are  an 
honour  to  that  mailer.  And  in  the  Pembroke  collec¬ 
tion  at  Wilton  is  a  picture,  reputed  the  work  of  Can¬ 
giagio,  reprefenting  Chrifl  bearing  his  crofs. 

CANICULA,  is  a  name  proper  to  one  of  the  liars 
of  the  conflcllation  canis  major ,  called  alfo  Amply  the 
d°gjlnri  by  the  Greeks  2g*g<oc,  Sirius,  Canicula  is 
the  tenth  in  order  in  the  Britannic  catalogue  ;  in 
Tycho’s  and  Ptolemy’s  it  is  the  fecond.  It  is  fituated 
in  the  mouth  of  the  conllellation ;  and  is  of  the  firfl 
magnitude,  being  the  largell  and  brighteft  of  all  the 
liars  in  the  heavens.  From  the  riling  of  this  liar  not 
cofmically,  or  with  the  fun,  but  heliaeally,  that  is,  its 
emerfion  from  the  fun’s  rays,  which  now  happens  about 
the  15th  day  of  Augufl,  the  ancients  reckoned  their 
dies  canicular es,  or  dog  days.  The  Egyptians  and  E- 
thiopians  began  their  year  at  the  riling  of  the  Canicula, 
reckoning  to  its  rife  again  the  next  year,  which  is 
called  the  annus  canarius ,  or  canicular  year.  This  year 
confilled  ordinarily  of  365  days,  and  every  fourth  year 
of  366,  by  which  it  was  accommodated  to  the  civil 
year.  The  reafon  of  their  choice  of  the  Canicula  be¬ 
fore  the  other  liars  to  compute  their  time  by,  was  not 
only  the  fuperior  brightnefs  of  that  Har,  but  becaufe 
its  heliacal  riling  was  in  Egypt  a  time  of  Angular  note, 
as  falling  on  the  greatell  augmentation  of  the  Nile, 
the  reputed  father  of  Egypt.  Epheflion  adds,  that, 
from  the  afpe£l  and  colour  of  Canicula,  the  Egyptians 
drew  prognoilics  concerning  the  rife  of  the  Nile ;  and, 
according  to  Florus,  predi£led  the  future  Hate  of  the 
year ;  fo  that  the  ArH  rifing  of  this  Har  was  annually 
obferved  with  great  attention. 

CANICULUM,  or  Caniculus,  in  the  Byzantine 
antiquities,  a  golden  Handilh  or  ink  velfel,  decorated 
with  precious  Hones,  wherein  was  kept  the  facred  en - 
caujlum ,  or  red  ink,  wherewith  the  emperors  Agned  their 
decrees,  letters,  &c.  The  word  is  by  fome  derived 
from  canis ,  or  caniculus  ;  alluding  to  the  figure  of  a  dog 
which  it  reprefented,  or  rather  becaufe  it  was  fupported 
by  the  figures  of  dogs.  The  caniculum  was  under  the 
care  of  a  particular  officer  of  Hate. 

CANINA,  the  north  part  of  the  ancient  Epirus,  a 
province  of  Greece,  which  now  belongs  to  the  Turks, 
and  lies  off  the  entrance  of  the  gulf  of  Venice.  The 
principal  town  is  of  the  fame  name,  and  is  feated  on  the 
fea  coafi,  at  the  foot  of  the  mountains  of  Chimera. 

E.  Long.  19.  25.  N.  Lat.  40.  55. 

CANINANA,  in  Zoology,  the  name  of  a  fpecies  of 
ferpent  found  in  America,  and  eileemed  one  of  the  lefs 
poifonous  kinds.  It  grows  to  about  two  feet  long  ^  and 
is  green  on  the  back,  and  yellow  on  the  belly.  It  feeds 
on  eggs  and  fmall  birds ;  the  natives  cut  off  the  head 
and  tail,  and  eat  the  body  as  a  delicate  difli. 

CANINE,  whatever  partakes  of,  or  has  any  rela¬ 
tion  to,  the  nature  of  a  dog.. 

CANINE  Appetite ,  amounts  to  much  the  fame  with 
Bulimy. 

Canine  Madnefs ,  See  Medicine  Index, 

Canine 


Canine 

Teeth 

ii  . 

‘Cannabis, 
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CANINE  Teeth ,  are  two  fharp-edgcd  teeth  in  each 
jaw  ;  one  on  each  fide,  placed  between  the  incifores  and 
molares. 

»  CANINI,  John  Angelo  and  Marc  Anthony, 
brothers  and  Romans,  celebrated  for  their  love  of  an¬ 
tiquities.  John  excelled  in  defigns  for  engraving  on 
Rones,  particularly  heads*,  Marc  engraved  them.  They 
were  encouraged  by  Colbert  to  publifh  a  fucceflion  of 
heads  of  the  heroes  and  great  men  of  antiquity,  de- 
figned  from  medals,  antique  Rones,  and  other  ancient 
remains  *,  but  John  died  at  Rome  foon  after  the  work 
was  begun  :  Marc  Anthony,  however,  procured  af- 
RRance,  finifhed  and  publifhed  it  in  Italian  in  1669. 
The  cuts  of  this  edition  were  engraved  by.Canini,  Pi¬ 
card,  and  Valet  *,  and  a  curious  explanation  is  given, 
which  difeovers  the  IJcill  of  the  Caninis  in  hiRory  and 
mythology.  The  French  edition  of  AmRerdam,  in 
1731,  is  fyurious. 

CANIS,  or  Dog.  See  Mammalia  Index . 

CANIS  Major ,  the  Great  Dog,  in  AJlronomy,  a  con- 
Rellation  of  the  fouthern  hemifphere,  below  Orion’s 
feet,  though  fomewhat  to  the  weRward  of  him  ; 
whole  Rars  Ptolemy  makes  29  ;  Tycho  obferved  only 
13  ;  Hevelius  21  ;  in  the  Britannic  catalogue  they  are 
31. 

-  CANIS  Minor ,  the  Little  Dog,  in  AJlronomy ,  a  con- 
Rcllation  of  the  northern  hemifphere  *,  ealled  alfo  by 
the  Greeks,  Procijon ,  and  by  the  Latins  Antecams .  and 
Canicula .  The  Rars  in  the  conRellation  Canis  Minor, 
are  in  Ptolemy’s  catalogue,  2;  in  Tycho’s,  5  ;  in  He- 
velius’s,  13  ?  and  in  the  Britifh  catalogue,  14* 

CANISIUS,  Henry,  a  native  of  Nimeguen,  and 
one  of  the  moR  learned  men  of  his  time,  was  profeffor 
of  canon  law  at  IngoldRadt;  and  wrote  a  great  number 
of  books*,  the  principal  of  which  are,  1.  Sutnma  Juris 
Canonic u  2.  Antiques  LeBiones ,  a  very  valuable  work. 
He  died  in  1609. 

CANITZ,  the  baron  of,  a  German  poet  and 
ftatcfman,  was  of  an  ancient  and  illuftrious  family  in 
Brandenburg,  and  born  at  Berlin  in  1654,  five  months 
after  his  father’s  death.  After  his  early  Rudies,  he 
travelled  to  France,  Italy,  Holland,  and  England;  *nd 
upon  his  return  to  his  country, .  was  charged  with  im¬ 
portant  negotiations  by  Frederic  II.  Frederic  III. 
employed  him  alfo.  Canitz  united  the  Ratefman  with 
the  poet;  and  was  converfant  in  many  languages,  dead 
as  well  as  living.  His  German  poems  were  publifhed 
for  the  tenth  time,  1750,  in  8vo.  He  is  faid  to  have 
taken  Horace  for  his  model,  and  to  have  written  puie- 
ly  and  delicately.  But  he  did  not  content  himfelfwith 
barely  cultivating  the  fine  arts  in  himfelf  3  he  gave 
all  the  encouragement  he  could  to  them  in  others. 
He  died  at  Berlin,  in  1699,  privy  councilor  of  Rate, 

aged  4?.  «  ,. 

CANKER,  a  difeafe  incident  to  trees,  proceeding 
chiefly  from  the  nature  of  the  foil.  It  makes  the  bark 
rot  and  fall.  If  the  canker  be  in  a  bough,  cut  it  off; 
in  a  large  bough,  at  fome  diRance  from  the  Rem  ;  in  a 
(mail  one,  clofc  to  it :  but  for  over  hot  ffrong.  ground, 
the  ground  is  to  be  cooled  about  the  root3  with  pond 
mud  and  cow  dung. 

Canker,  among  farriers.  See  Farriery  Index . 
CANNA,  Indian  reed.  See  Botany  Index . 
CANNABIS,  Hemp.  See  Botany  Index. 

From  the  leaves  of  hemp  pounded  and  boiled  in 
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water,  the  natives  of  the  Eaff  Indies  prepare  an  in¬ 
toxicating  liquor  of  which  they  are  very  fond.  The 
plant,  when  frcfli,  has  a  rank  narcotic  fmell ;  the  wa¬ 
ter  in  which  the  Ralks  are  foaked,  in  order  to  feparate 
the  tough  rind  for  mechanic  ufes,  is  faid  to  be  violent¬ 
ly  poifonous,  and  to  produce  its  effe&s  almoR  as  foon 
as  drank.  The  feeds  alfo  have  fome  fmell  of  the  herb, 
and  their  tafie  is  undfuous  and  fweetifh :  they  aro 
recommended,  boiled  in  milk,  or  triturated  with  wa¬ 
ter  into  an  emulfion,  againff .coughs,  heat  of  uiine,  and 
the  like.  They  are  alfo  faid  to  be  ufeful  in  inconti¬ 
nence  of  urine,  and  for  reffraining  venereal  appetites  ; 
but  experience  does  not  warrant  their  having  any  vir¬ 
tues  of  that  kind. 

C  ANN  At,  in  Ancient  Geography,  a  town  of  Apulia 
on  the  Adriatic,  at  the  mouth  of  the  river  Aufidus, 
rendered  famous  by  a  terrible  overthrow  which  the 
Romans  here  received  from  the  Carthaginians  under 
Hannibal.  The  Roman  confuls,  ZEmilius  Paulus  and 
Terentius  Varro,  being  authorized  by  the  fenate  to 
quit  the  defenfive  plan,  and  Rake  the  fortunes  of  the 
republic  on  the  chance  of  a  battle,  marched  from  Ca- 
nufium,  and  encamped  a  few  miles  eaR,  in  two  unequal 
divilions,  with  the  Aufidus  between  them.  .  In  this  po- 
fition  they  meant  to  wait  for  an  opportunity  of  enga¬ 
ging  to  advantage  ;  but  Hannibal,  whofe  critical  fili¬ 
ation  in  a  defolatcd  country,  without  refuge  or  allies, 
could  admit  of  no  delay,  found  means  to  inflame  the 
vanity  of  Varro  by  fome  trivial  advantages  in  fkirmifh- 
es  between  the  light  horfe.  lhc  Roman  elated  with 
this  fuccefs,  determined  to  bring  matters  to  a  fpeedy 
conclufion  ;  but,  finding  the  ground  on  the  fouth  fide 
too  confined  for  the  operations  of  fo  large,  an  army, 
croffed  the  river  ;  and  Varro,  refiing  his  right  wing 
upon  the  Aufidus,  drew  out  his  forces  in  the  plain. 
Hannibal,  whofe  head-quarters  were  at  Cannae,  no 
fooner  perceived  the  enemy  iu  motion,  than  he  forded 
the  water  below,  and  nlarfhallcd  his  troops  in  a  line 
oppofite  to  that  of  his  adverfaries. 

The  Romans  were  vaftly  fuperior  in  number  to  the 
Carthaginians  ;  but  the  latter  were  fuperior  in  cavalry. 
The  army  of  the  former,  confiding  of  87,000  men, 
was  drawn  up  in  the  ufual  manner ;  the  hajlati  in  the 
firfi  line,  the  principes  in  the  feccnd,  and  the  triaru  in 
the  third.  The  cavalry  were  poRed  on  the  wings.- — 
On  the  right,  the  Roman  knights  flanked  the  legio¬ 
naries  ;  on  the  left,  the  cavalry  of  the  allies  covered 
their  own  infantry.  The  two  confuls  commanded  the 
two  wings,  AEmilius  the  right,  and  Terentius  the  left ; 
and  the  two  proconfuls,  Servilius  and  Attilius,  the  mam 
body.  On  the  other  hand,  Hannibal,  whofe  army 
confided  of  40,000  foot  and  10, coo  horfe,  placed  his 
Gaulifli  and  Spanifh  cavalry  in  his  left  wing  to  face 
the  Roman  knights  ;  and  the  Nunudian  horfe  in  his 
right,  over-againfl  the  cavalry  of  the  allies  of  Rome. 
As  to  his  infantry,  he  divided  the  African  battalions 
into  two  bodies  ;  one  of  which  he  poRed  near  the  Gaul¬ 
ifli  and  Spanifh  horfe,  the  other  near  the  Numidian. 
Between  thefe  two  bodies  were  placed  on  one  fide  the 
Gaulifli,  on  the  other  the  Spanilh  infantry,  drawn  up 
in  fuch  a  manner  as  to  form  an  obtufc  angle,  projecting 
a  confiderable  way  beyond  the  two  wings.  Behind 
this  line  he  drew  u1  a  ’fecond  which  had  no  projec¬ 
tion.  A fd rubai  commanded  the  left  wing  ;  Maherbal 
the  right ;  and  Hannibal  himfelf,  with  his  brother 
&  Mage, 


Cannabi*, 
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Cann*.  Mago,  the  mam  body.  He  had  alfo  taken  care  to  port: 
himfelf  in  fuch  a  manner,  that  the  wind  Vulturnus , 
which  riles  at  certain  dated  times,  ftiould  blow  dire£Uy 
in  the  faces  of  the  Romans  during  the  fight,  and  cover 
them  with  dud.  The  onfet  was  begun  by  the  light¬ 
armed  infantry  \  the  Romans  difeharging  their  jave¬ 
lins,  and  the  baleares  their  doncs,  with  pretty  equal 
fuceefs ;  neverthelefs,  the  conful  ALmilius  was  wounded. 
— Then  the  Roman  cavalry  in  the  right  wing  ad¬ 
vanced  againd  the  Gaulidi  and  Spanifh  in  Hannibal’s 
left.  As  they  were  fhut  in  by  the  river  Aufidus  on 
one  fide,  and  by  their  infantry  on  the  other,  they  did 
not  fight,  as  ufual,  by  charging  and  wheeling  off,  and 
then  returning  to  the  charge  \  but  continued  fighting 
each  man  againd  his  adverfary,  till  one  of  them  wTas 
killed  or  retired.  After  they  had  made  prodigious 
efforts  on  both  fides  to  overbear  each  other,  they  all 
on  a  fudden  difmounted,  and  fought  on  foot  with 
great  fury.  In  this  attack  the  Gauls  and  Spaniards 
foon  prevailed ;  put  the  Romans  to  the  route  \  and,  pur- 
fuing  them  along  the  river,  drewed  the  ground  with 
their  dead  bodies,  Afdrubal  giving  no  quarter.  This 
a61ion  was  fcarce  over,  when  the  infantry  on  both  fides 
advanced.  The  Romans  fird  fell  upon  the  Spaniards 
and  Gauls,  who,  as  already  obferved,  formed  a  kind  of 
triangle  projefting  beyond  the  two  wings.  Thefe 
gave  ground,  and,  purfuant  to  Hannibal’s  dire£tions, 
funk  into  the  void  fpace  in  their  rear ,  by  which  means 
they  infenfibly  brought  the  Romans  into  the  centre  of 
the  African  infantry  ;  and  then  the  fugitives  rallying, 
attacked  them  in  front,  while  the  Africans  charged 
them  in  both  fianks.  The  Romans  being,  by  this  art¬ 
ful  retreat,  drawn  into  the  fnare  and  furrounded,  no 
longer  kept  their  ranks,  but  formed  feveral  platoons 
in  order  to  face  every  way.  Aimilius,  who  was  on  the 
right  wing,  feeing  the  danger  of  the  main  body,  at  the 
head  of  his  legionaries  acted  the  part  both  of  a  foldier 
and  general,  penetrating  into  the  heart  of  the  enemy’s 
battalions,  and  cutting  great  numbers  of  them  in  pieces. 
All  the  Roman  cavalry  that  were  left,  attended  the 
brave  conful  on  foot  \  and,  encouraged  by  his  example, 
fought  like  men  in  defpair.  But,  in  the  mean  time, 
Afdrubal,  at  the  head  of  a  detachment  of  Gaulilh  and 
Spanifh  infantry  brought  from  the  centre,  .  attacked 
/Emilius’s  legionaries  with  fuch  fury,  that  they  were 
forced  to  give  ground  and  fly :  the  conful,  being  all 
covered  with  wounds,  was  at  lafi  killed  by  fome  of  the 
enemy  who  did  not  know  him.  In  the  main  body, 
the  Romans,  though  inverted  on  all  fides,  continued  to 
fell  their  lives  dear  ;  fighting  in  platoons,  and  making 
a  great  daughter  of  the  enemy.  But  being  at  length 
overpowered,  and  difheartened  by  the  death  of  the  two 
proconfuls,  Servilius  and  Attilius,  who  headed  them, 
they  difperfed  and  fled,  fome  to  the  right,  and  others  to 
the  left,  as  they  could  find  opportunity  }  but  the  Nu- 
midian  horfe  cut  niort  of  them  in  pieces  :  the  whole 
plain  was  covered  with  heaps  of  dead  bodies,  infomuch 
that  Hannibal  himfelf,  thinking  the  butchery  too  ter¬ 
rible,  ordered  his  men  to  put  a  flop  to  it. — There  is 
a  great  disagreement  among  authors  as  to  the  number 
of  Romans  killed  and  taken  at  the  battle  of  Cannae. 
According  to  Livy,  the  republic  loft  50,000  men,  in¬ 
cluding  the  auxiliaries.  According  to  Polybius,  of 
6000  Roman  horfe,  only  70  efcaped  to  Venufia  with 
^.erentius  Varro,  and  300  of  the  auxiliary  horfe.  As 


to  the  infantry,  that  writer  tells  11s,  that  70,000  of  the  Cam-x 
Roman  foot  died  on  the  field  of  battle  fighting  like  il 
brave  men  ;  and.  that  13,000  were  made  prifoners.  .  Cannon- 
According  to  Dionyfius  of  Halicarn alius,  of  6oco 
horfe,  only  370  efcaped  the  general  daughter,  and  of 
80,000  foot,  3000  only  were  left.  The  moft  moderate 
computation  makes  the  number  of  Romans  killed  to 
amount  to  45,000.  The  feene  of  a&ion  is  marked 
out  to  pofterity,  by  the  name  of  Pezzo  di  SajiPue* 

“  Field  of  Blood.” 

Thefe  plains  have  more  than  once,  fince  the  Punic 
war,  afforded  room  for  men  to  accomplifh  their  mutual 
definition.  Melo  of  Bari,  after  railing  the  ftandard 
of  revolt  againft  the  Greek  emperors,  and  defeating 
their  generals  in  feveral  engagements,  was  at  laft  rout¬ 
ed  here  in  1019,  by  the  Catapan  Bolanus.  Out  of 
250  Norman  adventurers,  the  flower  of  Melo’s  army, 
only  ten  efcaped  the  (laughter  of  that  day.  In  1201, 
the  arehbiftiop  of  Palermo  and  his  rebellious  afibciatcs, 
who  had  taken  advantage  of  the  nonage  of  Frederick 
of  Swabia,  were  cut  to  pieces  at  Cannae  by  Walter  de 
Brienne,  fent  by  the  Pope  to  defend  the  young  king’s 
dominions. 

The  traces  of  the  town  of  Cannae  are  very  faint, 
confiding  of  fragments  of  altars,  cornices,  gates,  walls, 
vaults,  and  under-ground  granaries.  It  was  deftroyed 
the  year  before  the  battle  :  but,  being  rebuilt,  became 
an  epifcopal  fee  in  the  infancy  of  Chriftianity.  It  W'as 
again  ruined  in  the  fixtk  century,  but  feems  to  have 
fubfifted  in  a  humble  ft  ate  many  ages  later  ;  for  we 
read  of  its  contending  with  Barletta  for  the  territory 
which  till  then  had  been  enjoyed  in  common  by  them ; 
and  in  1284,  Charles  I.  iffued  an  edi£t  for  divid-  *• 

ing  the  lands,  to  prevent  all  future  litigation.  The 
profperity  of  the  towns  along  the  coaft,  which  increaf- 
ed  in  wealth  and  population  by  embarkations  of  the 
crufades  and  by  traffic,  proved  the  annihilation  of  the 
great  inland  cities  \  and  Cannes  was  probably  aban¬ 
doned  entirely  before  the  end  of  the  thirteenth  cen¬ 
tury. 

CANNEQUINS,  in  commerce,  white  cotton  cloths 
brought  from  the  Eaft  Indies.  They  arc  a  proper 
commodity  for  trading  on  the  coaft  of  Guinea,  parti¬ 
cularly  about  the  rivers  Senegal  and  Gambia.  Thefe 
linens  are  folded  fquare-wife,  and  are  about  eight  ells 
iong. 

CANNEL  coal.  See  Mineralogy  Index. 

CANNES,  a  town  of  France,  in  Provence,  and  in* 
the  viguerie  of  Graffe,  feated  on  the  coaft  of  the  Me¬ 
diterranean  fea,  with  a  harbour  and  a  caftle.  E.  Long. 

7.  7.  N.  Lat.  43.  34. 

CANNIBAL,  a  modem  term  for  an  anthropo- 
phagus  or  man-eater,  more  efpeeially  in  the  Weft  In¬ 
dies.  See  Anthropophagi. 

CANNON,  a  military  engine  for  throwing  balls, 

Sc c.  by  the  help  of  Gunpowder. 

The  invention  of  brafs  cannon  is  by  Laney  aferibed 
to  J.  Owen  :  he  fays,  that  they  were  firft  known  in 
England  in  the  year  1535  \  but  yet  acknowledges,, 
that,  in  1346,  there  were  four  pieces  of  cannon  in  the 
Englifh  army  at  the  battle  of  Creffy,  and  that  thefe 
were  the  firft  that  were  known  in  France.  And  Me- 
zeray  relates,  that  King  Edward,  by  five  or  fix  pieces' 
of  cannon,  ftruek  terror  into  the  French  army,  it  be¬ 
ing  the  firft  time  they  had  fecn  any  of  thefe  thunder- 
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ing  machines ;  though  others  affirm  that  cannon  were 
known  alfo  in  France  at  the  fame  time  *,  but  that  the 
French  king,  in  his  hurry  to  attack  the  Engliffi,  and 
in  confidence  of  vidtory,  left  all  his  cannon  behind  him 
as  ufelefs  encumbrances  (fee  Artillery).  The  Ger* 
mans  carry  the  invention  farther  back,  and  attribute 
it  to  Albertus  Magnus,  a  Dominican  monk,  about  the 
year  I  250.  Voffius  reje£ls  all  thefe  opinions,  and  finds 
cannon  in  China  almoft  1700  years  ago.  According 
to  him,  they  were  invented  by  the  emperor  Kitey  in 
the  year  of  Chrift  85.  For  further  particulars  of  their 
hiflory,  &c.  fee  Gun  and  Gunnery. 

For  the  calling  of  cannon,  fee  Founder y. 
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their  different  parts,  proportions,  management,  ope¬ 
ration,  and  effeft,  fee  Gunnery. 

Cannon,  with  letter-founders  and  printers,  the 
name  of  the  largeft  fize  of  letters  they  ufe. 

CANNONADE,  the  application  of  artillery  to 
the  purpofes  of  war,  or  the  dire&ion  of  its  efforts 
againft  fomc  diftant  objeft  intended  to  be  feized  or 
deftroyed,  as  a  fhip,  battery,  or  fortrefs.  See  Gun¬ 
nery. 

Since  a  large  fhip  of  war  may  be  confidered  as  a 
combination  of  floating  batteries,  it  is  evident  that  the 
efforts  of  her  artillery  muff  be  greatly  fuperior  to  thofe 
of  a  fortrefs  on  the  fen  coaff  j  that  is  to  fay,  in  gene¬ 
ral  ;  becaufe,  on  fome  particular  oecafions,  her  liqua¬ 
tion  mav  be  extremely  dangerous,  and  her  cannonading 
ineffe&ual.  Her  fuperiority  conftfts  in  feveral  circum- 
ftances,  as  the  power  of  bringing  her  different  batte¬ 
ries  to  converge  to  one  point  }  of  fhifting  the  line^  °f 
lier  attack  fo  as  to  do  the  greateft  poffiblc  execution 
againft  the  enemy,  or  to  lie  where  (he  will  be  the  leaft 
expofed  to  his  fhot  •,  and  chiefly  becaufe,  by  employ¬ 
ing  a  much  greater  number  of  cannon  againft  a  fort 
than  it  can  poffibly  return,  the  impreflion  of  her  artil¬ 
lery  againft  ftone  walls  foon  becomes  deeiftve  and  irre- 
fiftible.  Befides  thefe  advantages  in  the  attack,  {he  is 
alfo  greatly  fuperior  in  point  of  defence }  becaufe  the 
cannon  fhot,  palling  with  rapidity  through  her  fides 
feldom  do  any  execution  out  of  the  line  of  their  flight, 
or  occafion  much  mifehief  by  their  fplinters ;  whereas 
they  very  foon  {hatter  and  deftroy  the  faces  of  a  para¬ 
pet  and  produce  incredible  havock  among  the  men  by 
the’ fragments  of  the  Hones,  & c.  A  (hip  may  alfo  re¬ 
treat  when  Are  finds  it  too  dangerous  to  remain  longer 
expofed  to  the  enemy’s  fire,  or  when  her  own  fire  can¬ 
not  produce  the defired  efifeft.  Finally,  The  fluctuating 
fituation  of  a  (hip,  and  of  the  element  on  vhieh  fire 
refts,  renders  the  effefts  of  bombs  very  uncertain,  and 
altogether  deftroys  the  effect  of  the  ricochet ,  or  rolling 
and  bounding  {hot,  which  is  fo  pernicious  and  ^de- 


and  mountains  covered  with  woods,  in  which  are  wild 
citrons  and  lemon  trees.  The  walls  and  houfes  of 
the  town  are  made  of  clay,  and  the  principal  inha¬ 
bitants  are  merchants.  E.  Long.  16.  18.  N.  Lat. 
21.  5. 

CANOBIA,  a  town  of  Italy,  in  the  duchy  of  Mi¬ 
lan,  feated  on  the  weftern  bank  of  Lago  Maggiore, 
or  the  Greater  Lake.  E.  Long.  8.  47.  N.  Lat.  45. 

'"’  'CANOE,  a  fort  of  Indian  boat  or  veffel,  formed  of 
the  trunk  of  a  tree  hollowed,  and  fometimes  of  feveral 
pieces  of  the  bark  put  together* 

Canoes  are  of  various  ftzes,  according  to  the  ules 
for  which  they  may  be  defigned,  or  the  countries 
wherein  they  are  formed.  The  largeft  are  made  of  the 
cotton  tree  ;  fome  of  them  will  carry  between  20  and 
30  hogfticads  of  fugar  or  moiaffes.  Some  are  made  to 
carry  fail  :  and  for  this  purpofe  are  fteeped  in  water 
till  they  become  pliant;  after  which  their  fides  are  ex¬ 
tended,  and  ftrong  beams  placed  between  them,  on 
which  a  deck  is  afterwards  laid  that  feryes  to  fupport 
their  fides.  The  other  forts  very  rarely  carry  fail,  un- 
lefs  when  going  before  the  wind  :  their  fails  are  made 
of  a  fort  of  Ihort  filk  grafs  or  rufties.  They  are  com¬ 
monly  rowed  with  paddles,  which  are  pieces  of  light 
wood  fomewhat  refembling  a  corn  {hovel ;  and  inftead 
of  rowing  with  it  horizontally  like  an  oar,  they  ma¬ 
nage  it  perpendicularly.  The  fmall  canoes  are  very 
narrow',  having  only  room  for  one  perfon  in  breadth, 
and  feven  or  eight  lengthwife.  The  rowers,  who  are 
generally  American  favages,  are  very  expert  in  mana¬ 
ging  their  paddles  uniformly,  and  in  balancing  the  ca¬ 
noes  with  their  bodies  ;  which  would  be  difficult  for  a 
ftranger  to  do,  how  well  accuftomed  foever  to  the  con¬ 
ducing  of  European  boats,  becaufe  the  canoes  are  ex¬ 
tremely  light,  and  liable  to  be  overturned.  The  Ame¬ 
rican  Indians,  when  they  are  under  the  neceffity  of 
landing  to  avoid  a  water-fall,  or  of  eroding  the  land 
from  one  river  to  another,  carry  their  canoes  on  their 
heads,  till  they  arrive  at  a  place  where  they  can 
launch  them  again.  This  is  the  general  conftruftion 
of  canoes,  and  method  of  managing  them  :  but  iome 
nations  have  veffels  going  under  the  name  of  ca¬ 
noes  which  differ  confiderable  from  the  above  ;  as 
the  inhabitants  of  Greenland,  Hudfon’s  bay,  Otaheite, 

CANON,  a  perfon  who  poffeffes  a  prebend,  or. re¬ 
venue  allotted,  for  the  performance  of  divine  iervice, 
in  a  cathedral,  or  collegiate  church.  , 

Canons  are  of  no  great  antiquity :  Pafchier  obferves, 
that  the  name  canon  was  not  known  before  Charle¬ 
magne  ;  at  leaft  the  firft  we  hear^of  are  in  Gregory  do 
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a  and  de-  magne  j  at  lealt  the  tint  we  near  01 

•mu  - 7  -  n'L  u*  r  T'mii-c  Avho  mentions  a  college  of  canons  inftituted  b} 

ftruftivc  in  a  fortrefs  or  land  engagement.  1  he  c  le  ’  archbiffiop  of  that  city,  in  the  time  of 

incoriveniency  to  which  a  ftnp  is  expofed,  on  the  con-  Baldwin  L-  a.rk  1 

.  .  1  1  1*1  _ _ _  k,  n  fn-ft  noor  fni 


trary  is,  that  the  low-laid  cannon  in  a  fort  near  the 
brink  of  the  fea,  may  ftrike  her  repeatedly  on  or  under 
the  furface  of  the  water,  fo  as  to  fink  her  before  her 
cannonade  can  have  any  confiderable  efficacy. 

CANO,  a  kingdom  of  Africa,  in  Negroland,  with 
a  town  of  the  fame  name.  It  is  bounded  by  Zaara  on 
the  north,  by  the  river  Niger  on  the  fouth,  the  king- 
dom  of  Aga'des  on  the  weft,  and  that  of  Caffina  on  the 
eaft.  Some  of  the  inhabitants  are  herdfmen,  and  o- 
thers  till  the  ground  and  dwell  in  villages.  It  produces 
corn,  rice,  and  cotton.  Here  are  alfo  many  deferts, 


Clotharius  I.  The  common  opinion  attributes  die 
inftitution  of  this  order  to  Chrodegangus,  b.ftiop  ot 
Metz  about  the  middle  of  the  eighth  century.  _ 

Originally  canons  were  only  pnefts,  or  interior  ec- 
clefiaftics,  who  lived  in  community  ;  refidmg  by  the 
cathedral  church,  to  affift  the  biffiop  ;  depending  en¬ 
tirely  on  his  will ;  fupported  by  the  revenues  of  the 
bilhopric  :  and  living  in  the  fame  heufe,  as  his  dome- 
ftics,  or  counfellors,  &c.  They  even  inherited  h.s 
moveables,  till  the  year  817,  when  this  was  prohibited 
by  the  council  of  Aix-la-Chapelle,  and  a  new  ru  c  fub- 
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ftituted  In  the  place  of  that  which  had  been  appointed 
by  Chrodegangus,  and  which  was  obferved  for  the 
moil  part  in  the  weft  till  the  1  2th  century.  By  de¬ 
grees,  thefe  communities  of  priefts,  fhaking  off  their 
dependence,  formed  feparate  bodies 3  whereof  the  bi- 
(hops,  however,  were  ftill  heads.  I11  the  tenth  cen¬ 
tury,  there  were  communities  or  congregations  of  the 
fame  kind,  eftablifhed  even  in  cities  where  there  were 
no  billiops  :  thefe  were  called  collegiates,  as  they  ufed 
the  terms  congregation  and  college  indifferently  :  the 
name  chapter,  now  given  to  thefe  bodies,  being  much 
more  modern.  Under  the  feeond  race  of  the  French 
kings,  the  canonical  or  collegiate  life  had  fpread  it- 
felf  all  over  the  country  *,  and  each  cathedral  had  its 
chapter,  diftimft  from  the  reft  of  the  clergy.  They 
had  the  name  canon  from  the  Greek  jcxvmv,  which  fig- 
nifies  three  different  things  ;  a  rule,  a  penfion  or  fixed 
revenue  to  live  on,  and  a  catalogue  or  matrieula  3  all 
which  are  applicable  to  them. 

In  time,  the  canons  freed  themfclves  from  their 
rules,  the  obfervance  relaxed,  and,  at  length,  they 
ccafed  to  live  in  community  :  yet  they  ftill  formed  bo¬ 
dies  ;  pretending  to  other  functions  befides  the  cele¬ 
bration  of  the  common  office  in  the  church  3  yet  af¬ 
firming  the  rights  of  the  reft  of  the  clergy  :  making 
themfelves  as  a  neceffary  council  of  the  biihop;  taking 
upon  them  the  adminiftration  of  a  fee  during  a  vacan¬ 
cy,  and  the  ele&ion  of  a  biihop  to  fupply  it.  There 
are  even  fome  chapters  exempt  from  the  jurifdi&ion  of 
the  bifhop,  and  owning  no  head  but  their  dean.  Af¬ 
ter  the  example  of  cathedral  chapters,  collegiate  ones 
alfo  continued  to  form  bodies,  after  they  had  abandon¬ 
ed  living  in  community. 

Canons  are  of  various  kinds ;  as, 

Cardinal  Canons,  which  are  thofe  attached,  and,  as 
the  Latins  call  it,  incardinati,  to  a  church,  as  a  prieft 
is  to  a  parifti. 

Domicellary  Canons,  were  young  canons,  who,  not 
being  in  orders,  had  no  right  in  any  particular  chap¬ 
ters. 

ExpeBative  Canons,  were  fueh  as,  without  having 
any  revenue  or  prebend,  had  the  title  and  dignities  of 
canons,  a  voice  in  the  chapter,  and  a  place  in  the 
choir  3  till  fuch  time  as  a  prebend  ftiould  fall. 

Foreign  Canons,  wrere  fuch  as  did  not  officiate  in  the 
canonries  to  which  they  belonged.  To  thefe  were  op- 
pofed  manfionary  canons,  or  canons  refidentiary. 

Lay  or  honorary  Canons,  are  fuch  among  the  laity 
as  have  been  admitted,  out  of  honour  and  refpeft,  in¬ 
to  fome  chapter  of  canons. 

Regular  Canons,  are  canons  that  ftill  live  in  com¬ 
munity  3  and  who,  like  religious,  have,  in  procefs  of 
time,  to  the  pra&icc  of  their  rules,  added  the  folemn 
profeffion  of  vows.  They  are  called  regulars,  to  dif- 
tinguifh  them  from  thofe  fecular  canons  who  abandon 
living  in  community,  and  at  the  fame  time  the  ob¬ 
fervance  of  the  canons  made  as  the  rule  of  the  clergy, 
for  the  maintenance  of  the  ancient  difeipline.  'The 
canons  fubfifted  in  their  fimplicity  till  the  eleventh, 
fome  fay  the  twelfth  century,  when  fome  of  them,  fe- 
parating  from  the  community,  took  with  them  the 
name  of  canons,  or  acephalous  priefts,  becaufe  they 
declined  to  live  in  community  with  the  bifhop  3  and 
thofe  who  were  left  thenceforth  acquired  the  denomi¬ 
nation  of  canons  regular,  and  adopted  moil  of  the  pro- 
Vo'L.  V.  Part  I, 


feffions  of  the  rule  of  St  Auguftine.  This  order  of  re-  Canons, 
gular  canons  of  St  Auguftine  was  brought  into  Eng-  ' 
land  by  Adelwald,  confeffor  to  Henry  I.  who  creeled 
a  priory  at  Noftel  in  Yorkfhire  3  and  obtained  for 
them  the  church  of  Ca’rlifte  as  an  epifcopal  fee,  with 
the  privilege  of  choofmg  their  own  biihop.  They  were 
Angularly  protected  and  encouraged  by  Henry  I.  who 
gave,  them  the  priory  of  Dunftable  in  1x07,  and  by 
Queen  Maud,  who,  in  the  following  year,  gave  them 
the  priory  of  the  Holy  Trinity  in  London.  It  appears, 
that  under  the  reign  of  Edward  I.  they  had  fifty -three 
priories. 

Tertiary  CANONS,  thofe  who  had  only  the  third  part 
of  the  revenues  of  the  canonicate. 

Canon,  in  an  ecclefiaftical  fenfe,  is  a  law  or  rule, 
either  of  do&rine  or  difeipline,  enabled  efpecially  by  a 
council,  and  confirmed  by  the  authority  of  the  fove- 
reign. 

Canons  are  properly  decifions  of  matters  of  religion  3 
or  regulations  of  the  policy  and  difeipline  of  a  church, 
made  by  councils,  either  general,  national,  or  provin¬ 
cial.  Such  are  the  canons  of  the  council  of  Nice,  or 
Trent,  &,c. 

There  have  been  various  collcftions  of  the  canons 
of  the  eaftern  councils  3  but  four  principal  ones,  each 
ampler  than  the  preceding.  The  firft,  according  to 
Uftier,  A.  D.  380,  containing  only  thofe  of  the  firft 
ecumenical  council,  and  the  firft  provincial  ones  :  they 
were  but  164  in  number.  To  thefe,  Dionyfius  Exi- 
guus,  in  the  year  520,  added  the  50  canons  of  the 
apoftles,  and  thofe  of  the  other  general  councils.  T  he 
Greek  canons  in  this  feeond  colle&ion  end  with  thofe 
of  the  council  of  Chalccdon  3  to  which  are  fubjoined 
thofe  of  the  council  of  Sardica,  and  the  African  coun¬ 
cils.  The  fourth  and  laft  colleflion  comes  down  as 
low  as  the  feeond  council  of  Nice  3  and  it  is  on  this 
that  Balfamon  and  Zonaras  have  commented. 

Apojiolical  CANONS ,  are  thofe  which  have  been  ufu- 
ally  aferibed  to  St  Clement.  Bellarmin,  Baronius,  &c, 
will  have  them  to  be  genuine  canons  of  the  apoftjes  : 
Catelerius  obferves,  that  they  cannot  be  aferibed  to  the 
apoftles  or  Clement,  becaufe  they  are  not  received  with 
other  books  of  Scripture,  are  not  quoted  by  the  writ¬ 
ers  of  the  firft  ages,  and  contain  many  things  not  a- 
greeable  to  the  apoftolical  times  :  Hincmar,  De  Mar- 
ca,  Beveridge,  &c.  take  them  to  be  framed  by  the 
biihops  wdio  were  the  apoftles  difeiplcs  in  the  feeond 
or  third  century  3  S.  Bafnage  is  of  opinion  that  they 
were  colletfted  by  an  anonymous  writer  in  the  fifth 
century  3  but  Daille,  See.  maintain  them  to  have  been  * 
forged  by  fome  heretic  in  the  fixth  century  5  and  S, 
Bafnage  conje&ures  that  fome  of  them  are  ancient, 
and  others  not  older  than  the  feventh  century.  The 
Greek  church  allows  only  85  of  them,  and  the  Latins 
only  50  3  though  there  are  84  in  the  edition  given  of 
them  in  the  Corpus  Juris  Canonici. 

Canon  is  alfo  ufed  for  the  authorized  .catalogue  of 
the  facred  waitings.  See  Bible. 

The  ancient  canon,  or  catalogue  of  the  books  of  the 
Old  Teftamcnt,  was  made  by  the  Jews,  and  is  ordina¬ 
rily  attributed  to  Ezra  3  who  is  faid  to  have  diftri- 
buted  them  into  the  law,  the  prophets,  and  the  ha- 
giographa,  to  which  our  Saviour  refers,  Luke,  chap, 
xxir.  ver.  44.  The  fame  divifion  is  alfo  mentioned  by 
Jofsphus,  cent*  Appion. 
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Canon-  This  Is  the  canon  allowed  to  have  been  follow  ed  by 
f  the  primitive  church,  till  the  council  of  Carthage  j 
and,  according  to  St  Jerome,  this  confided  of  no  more 
than  22  books  y  anfwering  to  the  number  of  the  He¬ 
brew  alphabet  >  though  at  prefont  they  are  claffcd  into 
24  divilions,  containing  Genefis,  Exodus,  Leviticus, 
Numbers,  Deuteronomy,  Jofhua,  Judges,  Samuel, 
Kings,  Ifaiah,  Jeremiah,  Ezekiel,  the  twelve  minor 
prophets,  the  Pfalms,  the  Proverbs,  Job,  Canticles, 
Ruth,  Lamentations,  Ecclefiaftes,  Either,  Daniel,  Ez¬ 
ra,  comprehending  the  book  of  Nchemiah  and  the 
Chronicles.  However,  this  order  is  not  univerfally 
obferved  either  among  Jews  or  Chriftians  nor  were 
all  the  books  above  enumerated  admitted  into  the  ca¬ 
non  in  Ezra’s  time.  It  is  moil  likely,  fays  Dr  Pri- 
deaux,  that  the  two  books  of  Chronicles,  Ezra,.  Ne- 
hemiah,  Either,  and  Malachi,  were  added  in  the  time 
of  Simon  the  Juft,  when  the  canon  was  completed. 
But  that  council  enlarged  the  canon  very  confiderably, 
taking  into  it  the  books  which  we  call  apocryphal  1 
which  the  council  of  Trent  has  further  enforced,  en¬ 
joining  all  thefe  to  be  received  as  books  of  Holy  Scrip¬ 
ture,  upon  pain  of  anathema,  and  being,  attainted  of 
herefy.  The  Romaniits,  in  defence  of  this  canon,,  fay, 
that  it  is  the  fame  with  that  of  the  council  of  Hippo, 
held  in  393  $  and  with  that  of  the  third  council  of 
Carthage,  in  397,  at  which  ’were  prefent  46  bilhops, 
and,  among  the  reit,  St  Auguftine  j  who  declared  that 
they  received  it  from  their  fathers. 

Their  canon  of  the  New  Teftament  perfefHy  agrees 
•with  ours.  It  confifts  of  books  that  are  well  known  j 
fome  of  wrhich  have  been  univerfally  acknowledged  j 
fuch  are  the  four  Gofpels,  the  ACls  of  the  Apoftles, 
thirteen  Epiftles  of  St  Paul,  one  Epiftle  of  St  Peter, 
and  one  Epiitle  of  St  John  j  and  others,  concerning 
which  doubts  were  entertained,  but  which  were  after¬ 
wards  received  as  genuine  *,  fuch  are  the  epiftle  to  the 
Hebrews,  that  of  James,  the  fecond  of  Peter,  the  fe- 
cond  and  third  of  John,  that  of  Jude,  and  the  Reve¬ 
lation.  Thefe  books  were  written  at  different  times  5 
and  they  are  authenticated,  not  by  the  decrees  of  coun¬ 
cils,  or  infallible  authority,  but  by  fuch  kind  of  evi¬ 
dence  as  is  thought  fufheient  m  the  cafe  of  any  other 
ancient  writings.  They  were  very  extenlively  diffufed} 
they  were  read  in  every  Chriffian  fociety ;  they  were 
valued  and  preferved  with  care  by  the  fir  ft  Chriftians  5 
they  were  cited  by  Chriftian  waiters  of  the  fecond, 
third,  and  fourth  century,  as  by  Irenseus,  Clement  the 
Alexandrian,  Tertullian,  Origen,  Eufeoius,  &c.  and 
their  genuinenefs  is  proved  by  the  teftimony  of  thofe 
who  were  contemporary  with  the  apoftles  themfelves, 
and  by  tradition.  The  four  Gofpels,  and  moft  of  the 
other  books  of  the  New  Teftament,  were  collected 
either  by  one  of  the  apoftles,  or  fome  of  their  difci- 
ples  and  fucceffors,  before  the  end  of  the  fir  ft  century. 
The  catalogue  of  canonical  books  furniflicd  by  the 
more  ancient  Chriftian  writers,  as.  Origen  about  the 
year  210,  Eufebius  and  Athanafius  in  315,  Epiphanius 
in  370,  Jerome  in  382,  Auftin  .in  394,  and  many  o- 
thers,  agrees  with  that  which  is  now  received  among 
Chriftians.  For  the  time  of  writing  the  feveral  books 
of  the  New  Teftament,  fee  the  titles  of  the  books 
themfelves  5  as  the  Gofpel  of  St  Matthew,  Mark, 
&cc. 

Some  of  the  fathers  diitinguifh  the  infpired  writings 
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into  three  clafl’es ;  proto-canonical,  deutcro-canonical, 
and  apocryphal. 

Pafchal  CANON,  a  table  of  the  moveable  feafts,  (bow¬ 
ing  the  day  of  Eafter,  and  the  other  feafts  depending 
on  it,  for  a  cycle  of  19  years. 

The  pafchal  canon  is  fuppofed  to  be  the  calculation 
of  Eufebius  of  Caefarea,  and  to  have  been  done  by  or¬ 
der  of  the  council  of  Nice. 

Canon,  in  monadic  orders,  a  book  wherein  the  re¬ 
ligious  of  every  convent  have  a  fair  tranfeript  of  the. 
rules  of  their  order,  frequently  read  among  them  as 
their  local  ftatutes.  This  is.  alfo  called  regu/a,  as  con¬ 
taining  the  rulo  and  inftitution  of  their  order. 

The  canon  differs  from  the  miffale,  martyrologium, 
and  necrologium. 

Canon,  again,  is  ufed  for  the  catalogue  of  faints 
acknowledged  and  canonized  in  the  Romifh  church. 

Canon  is  alfo  ufed,  by  way  of  excellence,  in  the 
Romifh  church,  for  the  fecret  words  of  the  mafs.,  from 
the  preface  to  the  Pater  ;  in  the  middle  of  which  the 
prieft  confecrates  the  hoft.  The  common  opinion  is,, 
that  the  canon  of  the  mafs  commences  with  Te  igiturr 
&c.  The  people  are  to  be  on  their  knees,  hearing  the 
canon  j  and  are  to  rehcarfe  it  to  themfelves,  fo  as  not 

to  be  heard.  #  f 

Canon,  in  the  ancient  mufic,  is  a  rule  or  method  0 1 
determining  the  intervals  of  notes. 

Ptolemy,  rejecting  the  Ariftoxenian  way  of  mealur- 
ing  the  intervals  in  mufic,  by  the  magnitude  of  a  tone 
(which  was  fuppofed  to  be  formed  by  the  diffeicnce 
between  a  diapente  and  a  diateffaron),  thought  that 
mufic al  intervals  ffiould  be  diitinguiftud,  according  to 
the  ratios  or  proportions  which  the  founds  terminating 
thofe  intervals  bear  to  one  another,  wJien  confidered 
according  to  their  degree  of  acutenefs  or  gravity  j 
which,  before  Ariftoxenus,  was  the  old  Pythagorean 
w'ay  He  therefore  made  the  diapafon  conftft  in  a 
double  ratio  >  the  diapente,  in  a  fefquialterate  5  the 
diateffaron,  in  a  fefquitertian  j  and  the  tone  ltfelf,  in. 
a  fefquioCtave  j  and  all  the  other  intervals,  according 
to  the  proportion  of  the  founds  that,  terminate  them  ; 
wherefore  taking  the  canon  (as  it  is  called)  for. a  de¬ 
terminate  line  of  any  length,  he  (hows  how  this  ca¬ 
non  is  to  be  cut  accordingly,  fo  that  it  may  reprefent 
the  refpe&ive  intervals :  and  this  method  anfwers  ex- 
aaiy  to  experiment,  in  the  different  lengths,  of  medical 
chords.  From  this  canon,  Ptolemy  and  his  followers 
have  been  called  Canonici ;  as  thofe  of  Ariftoxenus. 

were  called  Majict.  #  f  f  t  .  , 

Canon,  in  modern  mufic,  is  a  kind  of  fugue,  which 
they  call  a  perpetual  fugue,  becaufe  the  different  parts 
beginning  one  after  another,  repeat  inceflantly  the  fame 
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Formerly,  fays  Zarlino,  they  placed,  at  the  head  of 
perpetual  fugues,  particular  directions  which  owed 
how  this  kind  of  fugues  was  to  be  fung  j  and  theie  di¬ 
rections,  being  properly  the  rules  by  which  perpetual 
fugues  were  compofed,  were  called.cwow,  rules  or  ca¬ 
nons.  From  this  cuftom,  others  taking  the  title  for  the- 
thing  fignified,  by  a  metonymy,  termed  this  kind. oi 
compofition  canon.  Such  canons  as  are  compofed  with 
the  greateft  facility,  and  of  confequence  moft  generally 
ufed,  begin  the  fugue  either  with  the  oftave  or  the 
unifon  5  that  is  to  fay,  that  every  part  repeats  in  the 

fame  tone  the  melody  of  the  preceding.  In  order  to 
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Canon,  form  a  canon  of  this  kind,  it  is  only  neceffary  for  tho 
compofer  to  make  an  air  according  to  his  tade  ;  to  add 
in  fcore  as  many  parts  as  he  choofes,  where  the  voices 
in  oftave  or  uniform  repeat  the  fame  melody  ;  then 
forming  a  tingle  air  from  all  thefe  parts  fucceffively  ex¬ 
ecuted,  to  try  whether  this  fucceflion  may  form  an  en¬ 
tire  piece,  which  will  give  pleafure  as  well  in  the  har¬ 
mony  as  the  melody. 

In  order  to  execute  fuch  a  canon,  he  who  tings  the 
firit  part  begins  alone,  and  continues  till  the  air  is  fi- 
nifhed  *,  then  recommences  immediately,  without  any 
fufpenfe  of  found  or  interruption  of  time  ;  as  foon  as 
he  has  ended  the  firit  couplet,  which  ought  to  ferve 
for  the  perpetual  fubjedt  upon  which  the  whole  canon 
has  been  compofed,  the  fecond  part  begins  and  repeats 
the  fame  couplet,  whillt  the  firit  who  had  begun  pur- 
fues  the  fecond  :  others  in  fuccefiion  begin  and  pro¬ 
ceed  the  fame  way,  as  foon  as  he  who  precedes  has 
reached  the  end  of  the  firit  couplet.  Thus,  by  incef- 
fantly  recommencing,  an  univerfal  clofe  can  never  be 
found,  and  the  canon  may  be  repeated  as  long  as  the 
fingers  pleafe. 

A  perpetual  fugue  may  likewife  confilt  of  parts 
which  begin  with  the  intervals  of  a  fourth  or  fifth  ;  or, 
in  other  words,  every  part  may  repeat  the  melody  of 
the  firit,  a  fourth  or  a  fifth  higher  or  lower..  It  is 
then  neceffary  that  the  whole  canon  Ihould  be  invent¬ 
ed  di  prima  intension e ,  as  the  Italians  fay  ;  and  that 
Iharps  or  fiats  Ihould  be  added  to  the  notes,  whofe  na¬ 
tural  gradations  do  not  anfwer  exadtly,  by  a  fourth  or 
fifth,  to  the  melody  of  the  preceding  part,  and  pro¬ 
duce  the  fame  intervals  with  itfelf.  Here  the  compo¬ 
fer  cannot  pay  the  leaf!  regard  to  modulation  ,  his  on¬ 
ly  care  is,  that  the  melody  may  be  the  fame,  which 
renders  the  formation  of  a  canon  more  difficult ;  for  at 
©very  time  when  any  part  refumes  the  fugue,  it  takes 
a  new  key  ;  it  changes  the  tone  almod  at  every  note, 
and,  what  is  Hill  worfe,  no  part  is  at  the  fame  time 
found  in  the  fame  tone  with  another  ;  hence  it  is  that 
this  kind  of  canons ,  in  other  refpe&s  far  from  being 
eafy  to  be  perufed,  never  produce  a  pleafing  effefl, 
however  good  the  harmony  may  be,  and  however  pro¬ 
perly  it  may  be  fung. 

There  is  a  third  kind  of  canon ,  but  very  fcarce,  as 
well  beeaitfe  it  is  extremely  difficult,  as  bccaufe  it  is  for 
the  mod  part  incapable  of  giving  pleafure,  and  can 
boall  no  other  merit  but  the  pains  which  have  been 
thrown  away  in  its  compofition.  This  may  be  called 
a  double  canon  inverted,  as  well  by  the  inversions  which 
are  pra£lifed  in  it  with  refpefl  to  the  melody  of  the 
parts,  as  by  thofe  which  are  found  among  the  parts 
tliemfelves  in  finging.  There  is  fuch  an  artifice  in 
this  kind  of  canon ,  that,  whether  the  parts  be  fung  in 
their  natural  order,  or  whether  the  paper  in  which 
they  are  fet  be  turned  the  contrary  way,  to  fing  them 
backward  from  the  end  to  the  beginning,  in  fuch  a 
manner  that  the  bafs  becomes  the  upper  part,  and  the 
red  undergo  a  fimilar  change,  dill  you  have  pretty  har¬ 
mony,  and  dill  a  regular  canon .  The  reader  may  con- 
fult  Rouffeau’s  Dictionary  in  this  article,  where  he  is 
referred  to  Plate  D.  fig.  ti.  for  two  examples  of  ca¬ 
nons  of  this  fort  extracted  from  Bontempi,  who  like¬ 
wife  gives  rules  for  their  compofition.  But  he  adds, 
that  the  true  principle  from  which  this  rule  is  deduced 
will  be  found  at  the  word  Syjieme ,  in  his  account  of 
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the  fydem  ofTartini,  to  which  we  mud  likewife  once 
more  refer  the  reader  ;  as  a  quotation  of  fuch  length 
mud  have  protracted  our  article  to  an  enormous  ex¬ 
tent. 

To  form  a  canon ,  in  which  the  harmony  may  be  a 
little  varied,  it  is  neceffary  that  the  parts  diould  not 
follow  each  other  in  a  fuccefiion  too  rapid,  and  that 
the  one  Ihould  only  begin  a  confiderable  time  after  the 
other.  When  they  follow  one  another  fo  immediately 
as  at  the  didance  of  a  femibreve  or  a  minim,  the  dura¬ 
tion  is  not  fufficient  to  admit  a  great  number  of  chords, 
and  the  canon  mud  of  necedity  exhibit  a  difagreeablc 
monotony ;  but  it  is  a  method  of  compofing,  without 
much  difficulty,  a  canon  in  as  many  parts  as  the  com¬ 
pofer  choofes.  For  a  canon  ©f  four  bars  only,  will 
confid  of  eight  parts,  if  they  follow  each  other  at  the 
didance  of  half  a  bar  *,  and  by  each  bar  which  is  add¬ 
ed,  two  parts  will  condantly  be  gained. 

The  emperor  Charles  VI.  who  was  a  great  mufieian, 
and  compofed  extremely  well,  took  much  pleafure  . in 
compofing  and  finging  canon* *  Italy  is  dill  replete  with 
mod  beautiful  canons  compofed  for  this  prince,  by  the 
bed  maders  in  that  country.  To  what  has  been  filid 
by  Rouffeau,  we  need  only  fubjoin,  that  the  Engliih 
catch  and  the  Italian  canon  are  much  the  fame  ;  as  any 
intelligent  reader  may  perceive,  from  comparing  the 
dructure  and  execution  of  the  Engliih  catch  with  the 
account  of  canons  which  has  now  been  given. 

Canon,  in  Geometry  and  A Vgebra ,  a  general  rule 
for  the  folution  of  all  cafes  of  a  like  nature  with  the 
prefent  inquiry.  Thus  every  lad  dep  of  an  equation 
is  a  canon  ;  and,  if  turned  into  words,  becomes  a  rule 
to  folve  all  quedions  of  the  fame  nature  with  that  pro- 
pofed. 

Canon  Law ,  a  collection  of  ecclefiadieal  laws, 
ferving  as  the  rule  and  meafure  of  church -govern¬ 
ment. 

The  power  of  making  law’s  W'as  exercifed  by  the 
church  before  the  Roman  empire  became  Chridian. 
The  canon  law  that  obtained  throughout  the  w'ed,  till 
the  1 2th  century,  was  the  collection  of  canons  made 
by  Dionyfius  Exiguusin  520,  the  capitularies  of  Char¬ 
lemagne,  and  the  decrees  of  the  popes  from  Sircius  to' 
Anadafius. 

The  canon  law,  even  when  papal  authority  was  at 
its  height  in  England,  was  of  no  force  w'hen  it  was 
found  to  contradict  the  prerogative  of  the  king,  the 
laws,  datutes,  and  cudoms  of  the  realm,  or  the  doctrine 
of  the  edablilhed  church. 

The  ecclefiadieal  jurifdfction  of  the  fee  of  Rome  in 
England  was  founded  on  the  canon  law';  and  this 
created  quarrels  between  kings  and  feveral  archbifhops 
and  prelates  who  adhered  to  the  papal  ufurpation. 

Befides  the  foreign  canons,  there  were  feveral  laws 
and  conditutions  made  here  for  the  government  of  the 
church :  but  all  thefe  received  their  force  from  the 
royal  affent  ;  and  if,  at  any  time,  the  ecclefiadieal 
courts  did,  by  their  fentence,  endeavour  to  enforce 
obedience  to  fuch  canons,  the  courts  at  common  law, 
upon  complaints  made,  would  grant  prohibition.  The 
authority  veded  in  the  church  of  England  of  making 
canons,  was  afeertained  ’by  a  datute  of  Henry  VIII. 
commonly  called  the  aB  of  the  clergy's  fubmijjbon  ;  by 
which  they  acknowledged,  that  the  convocation  had 
always  been  affembled  by  the  king’s  writ  $  fo  that, 

S  2  though. 


t  139  1 


Canon 


pusulh- 

ments. 


CAN  X  x4° 

though  the  power  of  making  canons  refided  in  the  cler- 
U  gy  met  in  ^convocation,  their  foree  was  derived  from 
Canonical  t^e  aut]10rfl;y  0f  the  king’s  affenting  to  and  confirming 

them. 

J  The  old  canons  continued  in  full  foree  till  the  reign 
of  James  I.  when  the  clergy  being  aflembled  in  convo¬ 
cation,  the  king  gave  them  leave  to  treat  and  eonfult 
upon  canons  j  which  they  did,  and  prefented  them  to 
-the  king,  who  gave  them  the  royal  affcnt :  thefe  were 
a  eolle&ion  out  of  feveral  preceding  canons,  and  in¬ 
junctions.  Some  of  thefe  canons  are  now  obfolete.  In 
the  reign  of  Charles  I.  feveral  canons  were  patted  by 
^he  elergy  in  convocation. 

CANONESS,  in  the  Romifli  church,  a  woman  who 
enjoys  a  prebend,  affixed,  by  the  foundation,  to  maids, 
without  their  being  obliged  to  renounce  the  world,  or 
make  any  vows. 

CANONICA,  in  philofophical  hiftory,  an  appella¬ 
tion  given  by  Epieurus  to  his  doctrine  of  logic.  It 
was  called  canonic  a ,  as  eonlifling  of  a  few  canons  or 
rules  for  directing  the  underltanding  in  the  purfuit  and 
knowledge  of  truth.  Epieurus’s  canonic  a  is  reprefent- 
ed  as  a  very  flight  and  infuffieient  logic  by  feveral  of 
the  aneients,  who  put  a  great  value  on  his  ethics  and 
phyfics.  Laertius  even  allures  us,  that  the  Epicureans 
reje&ed  logie  as  a  fuperfluous  feience  *,  and  Plutarch 
complains  that  Epicurus  made  an  unfkilful  and  pre- 
poflerous  ufe  of  fyllogifms.  But  thefe  eenfures  feem 
too  fevere.  Epicurus  was  not  averfe  to  the  fludy  of 
logic,  but  even  gave  better  rules  in  this  art  than  thofe 
phiiofophers  who  aimed  at  no  glory  but  that  of  logies. 
He  only  feems  to  have  rtje&ed  the  dialectics  of  the 
Stoics,  as  full  of  vain  fubtleties  and  deeeits,  and  fitted 
rather  for  parade  and  deputation  than  real  ufe.  The 
ftrefs  of  Epicurus’s  canonica  eonfifts  in  his  doCtrine  of 
the  criteria  of  truth.  All  queftions  in  philofophy  are 
either  concerning  words  or  things :  concerning  things, 
we  feek  their  truth ;  concerning  words,  their  iignifica- 
tion :  things  are  either  natural  or  moral ;  and  the  for¬ 
mer  are  either  perceived  by  fenfe  or  by  the  underflan- 
ding.  Henee,  according  to  Epieurus,  arife  three  cri- 
terions  of  truth,  viz.  fenfe,  anticipation  or  promotion, 
and  paffion.  The  great  canon  or  principle  of  Epicu¬ 
rus’s  logic  is,  that  the  fenfes  are  never  deceived  •,  and 
therefore,  that  every  fenfation  or  perception  of  an  ap¬ 
pearance  is  true. 

CANONICAL,  fomething  that  belongs  to,  or  par¬ 
takes  of,  the  nature  of  a  rule  or  canon. 

CANONICAL  Hours ,  are  certain  flated  times  of  the 
day,  configned,  more  efpecially  by  the  Romifh  ehurch, 
to  the  offiees  of  prayer  and  devotion.  Sueh  are  matins , 
lauds,  fixthy  ninth  vefpers.  In  pur  country  the  cano¬ 
nical  hours  are  from  eight  to  twelve  in  the  forenoon, 
before  or  after  which  marriage  eannot  be  legally  per¬ 
formed  in  any  pariffi  church. 

CANONICAL  Obedience ,  is  that  fubmiffion  which,  by 
the  ceeleiiaflical  laws,  the  inferior  elergy  are  to  pay  to 
their  bilhops,  and  religious  to  their  fuperiors. 

CANONICAL  Sms,  in  theaneient  ehureh,  thofe  which 
were  capital  or  mortal.  Sueh  efpeeially  were  idolatry, 
piurder,1  adultery,  herefy,  and  fehifm. 

CANONICAL  Punijbments,  are  thofe  which  the  church 
inflift  :  fuch  as  exeommunieation,  degradation, 
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CANONICAL  Life ,  the  method  or  rule  of  living  pre-  Canonical 
feribed  by  the  aneient  elergy  who  lived  in  community. 

The  canonical  life  was  a  kind  of  medium  between  the 
monaflic  and  clerical  lives.  Originally  the  orders  of  v 
monks  and  elerks  were  entirely  diltinCt ;  but  pious  per- 
fons,  in  proeefs  of  time,  inflituted  colleges  of  priefls 
and  canons,  where  clerks,  brought  up  for  the  miniftry, 
as  well  as  others  already  engaged  therein,  might  live 
under  a  fixed  rule,  which,  though  fomewhat  more  eafy 
than  the  monaflie,  was  yet  more  retrained  than  the  fe- 
cular.  This  was  ealled  the  canonical  life ,  and  thofe 
who  embraced  it  canons .  Authors  are  divided  about 
the  founder  of  the  canonical  life.  Some  will  have  it  ta 
be  founded  by  the  apoftles ;  others  aferibe  it  to  Pope 
Urban  I.  about  the  year  1230,  who  is  faid  to  have 
ordered  bifhops  to  provide  fueh  of  their  elergy  as  were 
willing  to  live  in  community,  with  neceffaries  out  of 
the  revenues  of  their  ehurehes.  The  generality  attri¬ 
bute  it  to  St  Auguftine  ♦,  who,  having  gathered  a  num¬ 
ber  of  clerks  to  devote  themfelves  to  religion,  inflitut- 
ed  a  monaftery  within  the  epifcopal  palace,  where  he 
lived  in  community  with  them.  Onuphrius  Panvinus 
brings  the  inftitution  fomewhat  lower  }  according  to 
him,  Pope  Gelafius  I.  about  the  year  495,  placed  the 
firfl  regular  canons  of  St  Augulline  in  the  Lateran 
church. 

Canonical  Letters,  in  the  ancient  ehureh,  were  a 
fort  of  teflimonials  of  the  orthodox  faith,  whieh  the 
bifhops  and  clergy  fent  eaeh  other  to  keep  up  the  Ca¬ 
tholic  eommunion,  and  diflinguiffi  orthodox  Chriflians 
from  Arians  and  other  heretics.  They  were  denomi¬ 
nated  canonical,  either  as  being  compofed  according  to 
a  eertain  rule  or  form,  or  becaufe  they  were  given  to 
the  canonici,  that  is,  thofe  comprehended  in  the  eanon 
or  catalogue  of  their  ehureh.  When  they  had  oceafion 
to  travel  into  other  dioeefes  or  countries,  dimiffory  and 
recommendatory  letters,  alfo  letters  of  peace,  &c.  were 
fo  many  fpeeies  of  canonical  letters.. 

Canonical  is  alfo  an  appellation  given  to  thofe 
epiflles  in  the  Neil  Teilament,  more  frequently  ealled 
catholic  or  general  epiflles. 

CANONICUM  in  a  general  fenfe,  denotes  a  tax  or 
tribute. 

Canonicum  is  more  particularly  ufed  in  the  Greek 
church  for  a  fee  paid  by  the  elergy  to  bifhops,  areh- 
bifhops,  and  metropolitans,  for  degrees  and  promo¬ 
tions. 

Canonicum  alfo  denotes  a  due  of  firfl  fruits,  paid 
by  the  Greek  laity  to  their  bifhops,  or,  according  to 
Du  Cange,  to  their  priefls.  The  canonicum  is  affe&ed 
according  to  the  number  of  houfes  or  chimneys  in  a 
place. 

The  emperor  Ifaac  Comnenus  made  a  confhtution 
for  regulating  the  canonicum  of  bifhops,  which  was 
confirmed  by  another  made  in  1086,  by  his  nephew 
Alexis  Comnenus.  A  village  containing  thirty  fires, 
was  to  pay  for  its  canonicum  one  piece  of  gold,  two  of 
filver,  one  ffieep,  fix  bufhels  of  barley,  fix  of  wheat 
flour,  fix  meafures  of  wine,  and  thirty  hens. 

CANONIST,  a  perfon  fkilled  in  or  who  makes  pro^ 
feffion  of  the  fludy  and  praftice  of  the  canon  law.  Ca- 
nonifls  and  civilians  are  ufually  combined  in  the  fame 
perfons  :  and  henee  the  title  of  doBor  juris  utriufque ,  or 
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CANONIZATION,  a  ceremony  in  tlie  Romifk 
chureh,  by  which  perfons  deceafed  are  ranked  in  the 
catalogue  of  the  faints.  It  fucceeds  beatification. 

Before  a  beatified  perfon  is  canonized,  the  qualifica¬ 
tions  of  the  candidate  are  ftri£tly  examined  into,  in 
fome  confiltories  held  for  that  purpofe  ;  after  which, 
one  of  the  confittorial  advocates,  in  the'  prefence  of 
the  pope  and  cardinals,  makes  the  panegyric  of  the 
perfon  who  is  to  be  proclaimed  a  faint,  and  gives  a 
particular  detail  of  his  life  and  miracles  ;  which  done, 
the  holy  father  decrees  his  canonization,  and  appoints 
the  day. 

On  the  day  of  canonization  the  pope  officiates  in 
white,  and  their  eminences  are  drell  in  the  fame  colour. 
St  Peter’s  church  is  hung  with  rich  tapeftry,  upon 
which  the  arms  of  the  pope,  and  of  the  prince  or  Hate 
requiring  the  canonization,  arc  embroidered  in  gold 
and  filver.  An  infinite  number  of  lights  blaze  all  round 
the  church,  which  is  crowded  with  pious  fouls,  who 
wait  with  devout  impatience  till  the  new  faint  has  made 
his  public  entry  as  it  were  into  paradife,  that  they  may 
offer  up  their  petitions  to  him  without  danger  of  being 
rejected. 

The  following  maxim  with  regard  to  canonization  is 
now  obferved,  though  it  has  not  been  followed  above  a 
century,  viz.  not  to  enter  into  the  inquiries  prior  to  ca¬ 
nonization,  till  50  years,  at  leafl,  after  the  death  of  the 
perfon  to  be  canonized.  By  the  ceremony  of  canoni¬ 
zation,  it  appears  that  this  rite  of  the  modern  Romans 
has  fomething  in  it  very  like  the  apotheofis  or  deifica¬ 
tion  of  the  ancient  Romans,  and,  in  all  probability, 
takes  its  rife  from  it ;  at  leafl  feveral  ceremonies  of  the 
fame  nature  are  confpicuous  in  both. 

CANONRY,  the  benefice  filled  by  a  canon.  It  dif¬ 
fers  from  a  prebend,  in  that  the  prebend  may  fubfifl 
without  the  canonicate,  whereas  the  canonicate  is  infe- 
parable  from  the  prebend  :  again,  the  right  of  fufira- 
ges,  and  other  privileges,  are  annexed  to  the  canoni¬ 
cate,  and  not  to  the  prebend. 

CANOPUS,  in  AJironomy ,  a  flar  of  the  firfl  mag¬ 
nitude  in  the  rudder  of  Argo,  a  conflellation  of  the 
fouthern  hemifphere. 

Canopus,  in  Pagan  mythology,  one  of  the  deities 
of  the  ancient  Egyptians,  and,  according  to  fome,  the 
god  of  water.  It  is  faid,  that  the  Chaldeans,  who 
worfliipped  fire,  carried  their  fancied  deity  through  o- 
ther’countriesto  try  its  powers,  in  order  that,  if  it  obtain¬ 
ed  the  victory  over  the  other  gods,  it  might  be  acknow¬ 
ledged  as  the  true  object  of  worfliip  ;  and  it  having  ea- 
fily  fubdued  the  gods  of  wood,  Hone,  brafs,  filver,  and 
gold,  its  pricfls  declared  that  all  gods  did  it  homage. 
This  the  prieft  of  Canopus  hearing,  and  finding  that 
the  Chaldeans  had  brought  their  god  to  contend  with 
Canopus,  they  took  a  large  earthen  vefiel,  in  which 
they  bored  feveral  boles,  which  they  afterwards  flopped 
with  wax,  and  having  filled  the  vefiel  with  water,  paint¬ 
ed  it  of  feveral  colours,  and  fitting  the  head  of  an  idol 
to  it,  brought  it  out,  in  order  to  contend  with  the  Chal¬ 
dean  deity.  The  Chaldeans  accordingly  kindled  their 
fire  all  around  it  ;  but  the  heat  having  melted  the  wax, 
the  water  gulhed  out  through  the  holes,  and  extinguifli- 
ed  the  fire ;  and  thus  Canopus  conquered  the  god  of  the 
Chaldeans. 

Canopus,  or  Canobus,  according  to  Strabo,  had 
been  Menelaus’s  pilot,  and  had  a  temple  ere&ed  to  him 
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In  a  town  called  Canopus,  near  one  of  the  mouths  of  the  Canopus 
Nile.  Dionyfius  mentions  it :  Canofa- 

K ca  Tifittcg  A(*vkXou  010  KocvuZov.  ^  11  t "  ~ '  ^ 

There  flands  Canobus’  temple  known  to  fame  : 

The  pilot  who  from  fair  Amycla  came. 

Voffius  remarks,  on  this  oecafion,  the  vanity  of  the 
Greeks,  who,  as  he  conjectures,  hearing  of  an  Egyp¬ 
tian  deity  named  Canopus,  took  from  thence  an  oppor¬ 
tunity  of  deifying  the  pilot  of  Menelaus  who  bore  the 
fame  name,  and  giving  out  that  the  Egyptian  god  Ca¬ 
nopus  had  been  a  Greek.  F.  Montfaucon  gives  feveral 
reprefen tations  of  this  deity.  One,  in  allufion  to  the 
viClory  above-mentioned,  throws  out  water  on  every 
fide  through  little  holes. 

Canopus,  or  Canobus,  in  Ancient  Geography,  a  town 
of  the  Lower  Egypt,  on  the  Mediterranean,  a  hun¬ 
dred  and  twenty  fladia,  or  fifteen  miles,  to  the  eafl  o£ 
Alexandria*,  as  old  as  the  war  of  Troy,  Canopus,  or 
Canobus,  Menelaus’s  fteerfman,  being  there  buried. 

Canoprei  the  gentilitious  name  ;  famous  for  their  luxu¬ 
ry  and  debauchery,  (Strabo,  Juvenal.)  See  Abou- 
KIR. 

CANOPY,  in  Archite&ure  and  Sculpture ,  a  magni¬ 
ficent  kind  of  decoration,  ferving  to  cover  and  crown 
an  altar,  throne,  tribunal,  pulpit,  chair,  or  the  like^ 

The  word  is  formed  from  the  barbarous  Latin  canopeum9 
of  x,MV7rsi6v,  a  net  fpread  over  a  bed  to  keep  off  the  gnats , 
from  j cavu'l',  a  gnat. 

Canopies  are  alfo  borne  over  the  head  in  proceffions 
of  flate,  after  the  manner  of  umbrellas.  The  canopy 
of  an  altar  is  more  peculiarly  called  ciborium . 

The  Roman  grandees  had  their  canopies,  or  fpread 
veils,  called  thenfee,  over  their  chairs ;  the  like  were  al¬ 
fo  in  temples  over  the  ftatues  of  their  gods.  The  mo¬ 
dern  cardinals  flill  retain  the  ufe  of  canopies. 

CANOSA,  a  town  of  Puglia  in  Italy,  occupying 
part  of  the  fite  of  the  ancient  Canufium.  The  old 
city  was  founded  by  Diomedes,  according  to  Strabo.  It 
afterwards  became  a  Roman  colony,  and  one  of  the. 
mofl  confiderable  cities  of  this  part  of  Italy  fer  extent, 
population,  and  magnificence  of  building.  The  era  of 
Trajan  feems  to  have  been  that  of  its  grcatcil  fplen- 
dour  :  but  this  pomp  only  ferved  to  mark  it  as  a  capi¬ 
tal  obic£t  for  the  avarice  and  fury  of  the  Barbarians. 

Genfcrie,  Totila,  and  Autharis,  treated  it  with  ex¬ 
treme  cruelty.  The  deplorable  Hate  to  which  this^wA/-- 
province  was  reduced  in  590  is  concifely  but  Itrongly  hff  nfs  . 
painted  by  Gregory  the  Great  in  thefe  terms  :  “  On  3 
every  fide  wc  hear  groans;  on  every  fide  we  behold  page 
crowds  of  mourners,  cities  burnt,  caltles  razed  to  the 
ground,  countries  laid  wafte,  provinces  become  de-  . 
ferts,  fome  citizens  led  away  captives,  and  others  in¬ 
humanly  raafiacred.”  No  town  in  Puglia  fullered 
more  than  Canofa  from  the  outrages  of  the  Saracens  ; 
the  contcfts  betwreen  tlie  Greeks  and  Normans  inereaf- 
ed  the  meafure  of  its  woes,  which  was  filled  by  a  con¬ 
flagration  that  happened  when  it  was  fiormed  by  Duke 
Robert.  Jn  1090,  it  was  affigned,  by  agreement,  to 
Bohemund  prince  of  Antioch,  who  died  here  in  ijii. 

Under  the  reign  of  Ferdinand  the  Third,  this  eitate 
belonged  to  the  Grimaldis.  On  their  forfeiture, 
the  Affaititi  acquired  it,  and  flill  retain  the  title  of 
marquis,  though  the  Capeci  are  the  proprietors  of  tho 
fief. 
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The  ancient  city  flood  in  a  plain  between  the  hills 
and  the  river  Ofanto,  and  covered  a  large  traft  of 
ground.  Many  brick  monuments,  though  degraded 
and  dripped  of  their  marble  cafing,  Hill  atteil  its  aneient 
grandeur.  Among  them  may  be  traced  the  fragments 
of  aquedu£ls,  tombs,  amphitheatres,  baths,  military  co¬ 
lumns,  and  two  triumphal  arches,  which,  by  their  po¬ 
rtion,  feem  to  have  been  two  city  gates.  The  prefent 
town  Hands  above,  on  the  foundations  of  the  old  cita¬ 
del,  and  is  a  moH  pitiful  remnant  of  fo  great  a  city, 
not  containing  above  three  hundred  houfes.  The 
church  of  Sabinus,  built,  as  is  faid,  in  the  fixth  cen¬ 
tury,  is  now  without  the  enclofurc.  It  is  afiomfhmg 
that  any  part  of  this  ancient  cathedral  fhould  have 
withftood  fo  many  calamities.  It3  altars  and  pavements 
are  rich  in  marble  ;  and  in  a  fmall  court  adjoining, 
■under  an  oftagonal  cupola,  is  the  maufoleum  of  Bohe- 
inund,  adorned  in  a  minute  Gothic  ftyle. 

CANSO,  a  fea  port  town  of  Acadia,  or  Nova  Sco¬ 
tia,  in  North  America,  feated  on  a  narrow  ftrait  which 
feparates  Nova  Scotia  from  Cape  Breton.  Near  this 
town  is  a  fine  fiftiery  for  cod.  W.  Long.  62.  N.  Lat. 

46CANSTAT,  a  town  of  Swabia,  in  Germany,  in  the 
duchy  of  Wirtemberg,  fituated  on  the  river  Neckar,  in 
E.  Long.  9.  9.  N.  Lat.  48.  51.  , 

CAN!',  a  quaint  affc&cd  manner  ot  (peaking,  ad¬ 
apted  chiefly  to  the  lower  fort.  Skinner  racks  his  in¬ 
vention  for  the  origin  of  this  word  ;  which  he  fuccd- 
fively  deduces  from  the  German,  Flemifti,  and  Saxon 
tongues.  According  to  the  general  opinion,  Cant  is 
originally  the  proper  name  of  a  Cameronian  preacher 
in  Scotland,  who  by  exercife  had  attained  the  faculty 
of  talking  in  the  pulpit  in  fuch  a  tone  and  dialed  as  was 
underftood  by  none  but  his  own  congregation  :  fince 
Andrew  Cant’s  time,  the  word  has  been  extended  to 
dignify  all  fudden  exclamations,  and  whining  unmufical 
tones,  efpecially  in  praying  and  preaching.  But  this 
origin  of  the  word  has  been  difputed  by  others  ;  and 
perhaps  the  true  derivation  is  from  the  Latin  cantare 

Cant  is  alfo  applied  to  words  and  phrafes  affe&ed  by 
particular  perfons  or  prefeflions  for  low  ends  and  not 
.authorized  by  the  eftablilhed  language  *.  ihe  diffe¬ 
rence  between  cant  and  technical  feems  to  be  this  :  the 
former  is  reftrained  to  words  introduced  out  of  folly, 
affectation,  or  impoffure  :  the  latter  is  applied  to  fuch 
as  are  introduced  for  the  fake  of  clearnefs,  precifion  and 

antaJ alfo  ufed  to  denote  a  fale  by  auftion.  The 
origin  of  the  word  in  this  fenfe  is  dubious  ;  it  may 
come,  according  to  feme,  from  quantum,  how  much  ; 
according  to  others,  from  cantare ,  to  ling  or  cry  aloud  , 
agreeably  to  which,  we  fometimes  alio  call  it  an  ouU 

f ant- T irnhers,  in  (hip-building,  thofe  timbers  which 
are  fituated  at  the  two  ends  of  a  (hip.  1  hey  derive 
their  name  from  being  canted ,  or  raifed  obliquely  from 
the  keel  ;  in  contradiftin&ion  from  thofe  whofe  planes 
are  perpendicular  to  it.  The  upper  ends  of  thofe  on 
the  bow,  or  fore  part  of  the  (hip,  are  inclined  to  the 
ftern  •  as  thofe  in  the  after  or  hind  part,  incline  to  the 
Bern  poll  above.  See  ShIP;B, aiding. 

CANTABRIA,  in  Ancient  Geography ,  a  diltrict  ot 
Tarraconenfis,  on  the  Oceanus  Cantabncus,  or  bay 
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of  Bifcay ;  now  Biscay.  The  inhabitants  were  fa-  Cantal?ri 
mous  for  their  warlike  ehara&er.  In  conjunction  with  ,  ^ 
the  AHurians  f ,  they  carried  on  defperate  wars  w  ith  riau 


the  Romans  ;  but  were  fubdued  by  them  about  25 
years  before  Chrilt,  Being  impatient,  however,  of, a 
foreign  yoke,  they  in  a  few  years  revolted.  MoH  of 
their  youth  had  been  already  taken  prifoners  by  the 
Romans,  and  fold  for  Haves  to  the  neighbouring  na¬ 
tions  :  but  having  found  means  to  break  their  chains, 
they  cut  the  throats  of  their  maHers  *  and  returning  in¬ 
to  their  own  country,  attacked  the  Roman  garrifons  with 
incredible  fury.  Agrippa  marched  againH  them  with 
great  expedition  ;  but  on  his  arrival,  met  with  fo  vi¬ 
gorous  a  refinance,  that  his  foldicrs  began  to  defpair 
of  ever  being  able  to  reduce  them.  As  th©  Cantabrians 
had  waged  war  with  the  Romans  for  upwards  of  200 
years,  they  were  well  acquainted  with  their  manner  of 
fighting,  no  way  inferior  to  them  in  courage,  and  were 
now  become  defperate;  well  knowing,  that  if  they 
were  conquered,  after  having  fo  often  attempted  to  re¬ 
cover  their  liberty,  they  muH  expeft  the  mofi  fever© 
ufage,  and  cruel  flavery.  Animated  with  this  reflec¬ 
tion,  they  fell  upon  the  Romans  with  a  fury  hardly  to 
be  exprefled,  routed  them  in  feveral  engagements,  and 
defended  themfelves  when  attacked  by  the  enemy  with 
fueh  intrepidity,  that  Agrippa  afterwards  owned  that 
he  had  never,  either  by  fea  or  land,  been  engaged  in  a 
more  dangerous  enterprife.  That  brave  commander 
was  obliged  to  ufe  entreaties,  menaces,  and  to  brand 
fome  of  his  legionaries  with  ignominy,  before  he  could 
bring  them  to  enter  the  lifts  with  fuch  a  formidable 
enemy.  But  having  at  lafl,  with  much  ado,  prevailed 
upon  them  to  try  the  chance  of  an  engagement  in  the 
open  field,  he  fo  animated  them  by  his  example,  that 
after  a  mofl  obflinate  difpute,  he  gained  a  complete 
viclory,  which  indeed  coll  him  dear,  but  put  an  end 
to  that  definitive  war.  All  the  Cantabrians  fit  to  bear 
arms  were  cut  in  pieces  $  their  cafiles  and  firong  holds 
taken  and  razed  ;  and  their  women,  children,  and 
old  men  (none  elfe  being  left  alive),  were  obliged 
to  abandon  the  mountainous  places,  and  fettle  m  the 

plain.  ,  .  1 

Dr  Wallis  feems  to  make  the  Cantabrian  the  ancient 

language  of  all  Spain  j  which,  according  to  him,  like 
the  Gaulilh,  give  way  to  a  kind  of  broken  Latin  called 
romance,  romanjh ;  which  by  degrees  was  refined  in¬ 
to  the  Caftilian  or  prefent  Spanilh. .  But  we  can  hard¬ 
ly  fuppofe  that  fo  large  a  country,  inhabited  by  fuch  a 
variety  of  people,  fpoke  all  the  fame  language.  The 
ancient  Cantabrian,  in  effca,  is  Hill  found  to  fubfift  in 
the  more  barren  and  mountainous  parts  of  the  provinces 
of  Bifcay,  Afiurias,  and  Navarre,  as  far  as  Bayonne, 
much  as  the  Britifti  does  in  Wales  ;  but  the  people 
only  talk  it ;  for  writing,  they  ufe  either  the  Spanilh 
or  French,  as  they  happen  to  live  under  the  one  or  the 
other  nation.  Some  attribute  this  to  a  jealoufy  of  fo¬ 
reigners  learning  the  myfieries  of  their  language 
others  to  a  poverty  of  words  and  expreflions.  T  he 
Cantabrian  does  not  appear  to  have  any  .affinity  with 
any  other  known  language,  abating  that  fomc  Spanilh 
words  have  been  adopted  in  it  for  things  whofe  ufe  the 
Bifcayans  were  anciently  unacquainted  with.  Its  pro¬ 
nunciation  is  not  difagrecable.  The  Lord’s  prayer, 
in  the  Cantabrian  tongue,  runs  thus  :  Gure  aita  verve - 
tan  aicena.fantifica  bedi  hire  teen  a  9  ethor  ledi  hirerejumay 

egnin 
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eguirt  bedi  hire  vorandatea  cervan  becala  lurrean  ere 
&e. 

__  CANTABRICA,  in  Botany ,  a  fynonyme  of  a  fpe- 
cies  of  Convolvulus. 

CANTAB  RUM,  in  antiquity,  a  large  kind  of  flag 
ufed  by  the  Roman  emperors,  diftinguiihed  by  its  pe¬ 
culiar  eolour,  and  bearing  on  it  fome  word  or  motto 
of  good  omen,  to  eneourage  the  foldiers. 

CAN  r ACUZENUS,  Johannes,  of  Conftantino- 
ple,  a  celebrated  ftatefman,  general,  and  hiftorian,  was 
born  in  that  city,  of  a  very  aneient  and  noble  family. 
He  was  bred  to  letters  and  to  arms,  and  admitted  to 
the  higheft  offices  in  the  Rate.  The  emperor  Andro- 
nieus  loaded  him  with  wealth  and  honour  \  made  him 
generaliffimo  of  his  forces  ^  and  was  defirous  of  hav¬ 
ing  him  join  him  in  the  government,  but  this  he  re¬ 
filled.  Andronicus  dying  in  1341,  left  to  Cantaeu- 
zenus  the  eare  of  the  empire,  till  his  fon  John  Paleo- 
logus,  who  was  then  but  nine  years  of  age,  (liould  be 
fit  to  take  it  upon  himfelf.  This  truft  he  faithfully 
difeharged ;  till  the  emprefs-dowager  and  her  faflion 
forming  a  party  againft  him,  declared  him  a  traitor. 
On  this  the  principal  nobility  and  the  army  befought 
him  to  afeend  the  throne  ;  and  accordingly  he  was 
crowned  on  the  21ft  of  May  1342.  This  was  follow¬ 
ed  by  a  eiv.il  war,  which  lafted  five,  years ;  when  he 
admitted  John  a  partner  with  him  in  the  empire,  and 
their  union  was  confirmed  by  his  giving  him  his 
daughter  in  marriage.  Sufpieions  and  enmities,  how¬ 
ever,  foon  arifing,  the  war  broke  out  again,  and  con¬ 
tinued  till  John  took  Conflantinople  in  1335.  A  few 
days  after,  Cantacuzenus,  unwilling  to  continue  the 
effufion  of  blood,  abdicated  his  {hare  of  the  empire, 
and  retiring  to  a  monaflery,  took  the  habit  of  a 
monky  and  the  name  of  Joafaphas.  His  wife  alfo  re¬ 
tired  to  a  nunnery,  and  ehanged  her  name  of  Irene  for 
that  of  Eugenia .  In  this  retirement  he  lived  till  the 
year  1411,  when  he  was  upwards  of  100  years  of  age. 
Here  he  wrote  a  hiftory  of  his  own  times,  a  Latin 
tranflation  of  whieh,  from  the  Greek  manufeript,  was 
publilhed  by  Pontanus  at  Ingolftadt,  in  1603  ;  and  a 
fplendid  edition  was  printed  at  Paris  in  1645,  in  three 
volumes  folio,  of  the  original  Greek,  and  Pontanus’s 
Latin  verfiom  He  alfo  wrote  an  ajxdogy  for  the  Chri- 
flian  religion  againft  that  of  Mahomet,  under  the  name 
ef  Chri/todulus, 

C ANT ALI VERS,  in  Architecture,  pieces  of  wood 
framed  into  the  front  or  Tides  of  a  houfe,  to  fufpend 
the  mouldings  and  eyes  over  it* 

CANTAR,  or  Cantaro,  an  eaftern  weight,  of 
different  value  in  different  plaees,  equal  at  Acra  in 
1  urkey  to  603  pounds,  at  Tunis  and  Tripoli  to  1 14 
pounds. 

Cantar  is  alfo  an  Egyptian  weight,  which  is  de¬ 
nominated  a  quintal ,  and  eonfifts  of  a  hundred  or  of  an 
hundred  and  fifty  rotolos,  according  to  the  goods  they 
are  to  weigh. 

Cantaro  is  alfo  an  Egyptian  weight,  which  at 
Naples  is  equivalent  to  25  pounds,  at  Genoa  to  1 50 
pounds.^  At  Leghorn  there  are  three  kinds  o i cantaro f, 
one  weighing  130  pounds,  another  13 1,  and  a  third 
3 60  pounds. 

Cantaro  is  alfo  a  Spaniffi  liquid  meafure,  in  ufe 
afpecially  at  Alicant,  containing  three,  gallons. 
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Cantaro  is  alfo  a  meafure  of  capacity,  ufed  at  Co¬ 
chin,  containing  four  rubis,  the  rubi  32  rotolos. 

CANTARINI,  Simon,  a  famous  painter,  ealled  the 
Beferefe ,  from  his  being  born  at  Pefaro,  was  the  difei- 
ple  of  Guido  ,  and  eopied  the.  manner  of  his  mafter  fo 
happily,  that  it  is  often  difficult  to  diftinguifh  between 
their  works.  He  died  at  Verona  in  1648. 

CANTATA,  in  Mufic ,  a  fong  or  eompolition,  in¬ 
termixed  with  recitatives,  airs,  and  different  move¬ 
ments,  chiefly  intended  for  a  Angle  voice,  with  a 
thorough  bafs,  though  fometimes  for  other  inftru-- 
ments. 

The  cantata,  when  performed  with  judgement,  has 
fomething  in  it  very  agreeable  j  the  variety  of  the 
movement  not  clogging  the  ear,  like  other  eompofi- 
tions.  It  was  firft  ufed  in  Italy,  then  in  Franee,  whenee 
it  paffed  to  us. 

#  CANTAZARO,  an  epifcopal  city  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  territory  of  Calabria* 
Ulterior.  It  is  the  refidence  of  the  governor  of  the 
province,  and  is  feated  near  the  fea,  in  E.  Long-.  17.  o. 

N.Lat.38.59, 

CAN  TECROIX,  a  fmall  territory  of  the  Nether-- 
lands,  in  Brabant,  and  in  the  quarter  of  Antwerp  with 
the  title  of  a  principality  5  there  is  a  fmall  town  of  the 
fame  name,  but  Lire  is  the  eapital. 

C  ANTEMIR,  Demetrius,  fon  of  a  prinee  of  Mol¬ 
davia^  Difappointed  by  not  fueeeeding  his  father  in 
that  dignity,  held  under  the  Ottoman  Porte,  he  went 
over  with  his  army  to  the  Czar  Peter  the  Great,  againft 
whom  he  had  been  fent  by  the  Grand  Signior  :  He 
fignalized  himfelf  in  the  ezar’s  ferviee  ;  and  in  the 
republic  of  letters,  by  a  Latin  hiftory  of  the  origin 
and  decline  of  the  Ottoman  empire,  &e.  He  died 
in  1723. 

C antemir,  Antiochus ,  efteemed  the  founder  of  the 
Ruffian  poetry,  was  the  youngeft  fon  of  the  preced¬ 
ing.  Under  the  moft  ingenious  profeffors,  whom  the 
ezar  had  invited  to  Pcterfburgh,  he  learned  mathe¬ 
matics,  phyfie,  hiftory,  moral  philofophy,  and  polite 
literature  j  without  neglecting  the  ftudy  of  the  Holy 
Seriptures,  to  whieh  he  had  a  great  inclination.  Searee 
had  he  finiftied  his  aeademic  courfe,  when  he  printed  a 
Coneordanee  of  the  Pfalms  in  the  Ruffian  language^ 
and  was  elected  member  of  the  academy.  The  af¬ 
fairs  of  ftatc  in  whieh  he  was  foon  after  engaged,  did 
not  make  him  negle£t  his  literary  purfuits.  In  order' 
to  make  himfelf  ufeful  to  his  fellow  citizens,  he  eom- 
pofed  his  fatires,  to  ridieule  eertain  prejudices  whieh 
had  got  footing  among  them.  When  but  24  years  of* 
age,  he  was  nominated  minifter  at  the  court  of  Great 
Britain  j  and  his  dexterity  in  the  management  of  pub- 
lie  affairs  was  as  mueh  admired  as  his  tafte  for  the 
feienees.  He  had  the  fame  reputation  in  France,  , 
whither  he  went  in  1738  in  quality  of  minifter  ple¬ 
nipotentiary,  and  foon  after  was  inverted  with  the* 
charadler  of  ambaffador  extraordinary.  The  wife  and 
prudent  manner  in  whieh  he  eondu&ed  himfelf  during 
the  different  revolutions  whieh  happened  in  Ruffia  du¬ 
ring  his  abfenee,  gained  him  the  eonfidenee  and  efteem 
of  three  fueceffive  princes.  He  died  of  a  dropfy,  at 
Paris,  in  1  744,  aged  44.  Befides  the  pieces  already 
mentioned,  he  wrote,  j.  Some  Fables  and  Odes.  2.  A 
tranflation  of  Horace’s  Epiitles  in  Ruffian  verfe.  3.  A* 

profs*  ■ 
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QAfttmir,  profe  tranflation  of  Fontenelle’s  Plurality  of  Worlds  5  at  mace. 
Canterbury. and,  4.  Algarotti’s  Dialogues  on  Sight.  The  Abbe 
'  v  J""'  Guafco  has  written  his  life  in  French,  and  tranftated 
his  fatires  into  that  language. 

CANTERBURY,  a  city  of  England,  and  capital 
of  the  county  of  Kent,  fituated  in  E.  Long.  I.  15* 

N.  Lat.  51.  1 6.  It  has  the  names  of  Durovernum 
and  Darvernum  given  it  by  the  Romans,  and  Durober - 
■nia  by  Bede,  which  are  thought  to  be  derived  from 
Durwhcm .  fignifying  a  rapid  ftream,  fuch  as  the  Stour, 


on  which  'it  hands,  is.  The  Britons  call  it  Caer  Kent , 
i.‘  e.  the  city  of  Kent ;  and  its  prefent  Englilh  name 
is  of  the  fame  import,  derived  from  the  Saxon.  Modern 
-writers  in  Latin  call  it  Cantu  aria.  Its  great  antiquity 
appears  not  only  from  Antoninus’s  Itinerary,  but  from 
the  military  way  which  has  been  difeovered  here,  and 
the  caufeways  leading  to  Dover  and  Lymme,  befides 
the  coins  and  other  curiofities  found  about  it.  1  he 
archiepifcopal  and  metropolitan  dignity  feems  to  have 
been  fettled  here  very  early  ;  and  to  prevent  its  being 
removed,  an  anathema  was  decreed  againit  any  who 
fliould  attempt  it.  After  that,  the  city  fiourilhed  great¬ 
ly  ;  though  it  fuffered  in  common  with  other  towns 
during  the  Danilh  invafions,  and  at  other  times  by  the 
cafualities  of  fire.  The  city  was  given  entirely  to  the 
billions  by  William  Rufus,  and  was  held  in  the  utmolt 
veneration  in  the  Popifh  times,  efpecially  after  the 
murder  of  Beckct  in  the  reign  of  Henry  11.  to  whole 
ffirine  fo  great  was  the  refort,  and  fo  rich  were,  the 
offerings,  that  Erafmus,  who  was  anjcye-witnels  of  its 
wealth,  fays  the  whole  church  and  chapel  m  which  he 
was  interred  glittered  with  jewels  ;  and  at  the  diiiolu- 
tion,  the  plate  and  jewels  filled  two  great  chelts,  each 
of  which  required  eight  ftrong  men  to  carry  out.  i  he 
cathedral  was  granted  by  Ethelbert,  king  of  Kent,  up¬ 
on  his  converfion,  to  Auftin  the  monk,  together  with 
his  palace,  and  the  royalty  cf  the  city  and  its  territo¬ 
ries.  This  Auftin  founded  a  monaftery  for  monks, 
called  from  him  Augu/line.  After  the  cathedral  had 
been  feveral  times  deftroyed  by  fire  and  rebuilt,  the 
prefent  was  begun  about  the  year  1174,  and  augment¬ 
ed  and  cmbellilhed  by  the  fucceeding  archbilhops,  till 
it  was  completed  in  the  reign  of  Henry  V.  It  is  a 
noble  Gothic  pile,  and  before  the  Reformation  had  37 
altars.  A  great  many  kings  prmces  cardinals  and 
arehbiffiops,  are  buried  in  it.  At  the  diflolution,Hemy 
"VIII  feized  all  the  revenues  both  of  the  church  and 
monaftery,  except  what  he  allotted  for  the  maintenance 
of  a  dean,  12  prebendaries,  and  fix  preachers,  whom 
he  eftablifhed  in  place  of  the  monks.  During  the 
grand  rebellion,  it  fuffered  much ;  the  ufurper  Crom¬ 
well  having  made  a  liable  of  it  for  Ins  dragoons.  Af¬ 
ter  the  Reiteration,  it  was  repaired,  and  made  what  it 

n°Befides  the  cathedral  and  other  churches  as  well  as 
a  monaftery,  the  city  had  anciently  a  caftle  on  the 
fouth  fide,  and  ftrong  walls,  with  towers,  a  ditch,  * 1 
ramparf,  it  had  alfo  a  mint  and  an  exchange.  As  to 
Its  Government,  it  feems  to  have  been  entirely  fubjedt 
to  the  archbilhop,  both  in  fpintualsand  temporals;  at 
leaft  from  the  time  that  William  Rufus  gave  il  folely 
to  Billiop  Anfelm,  till  the  Reformation.  It  is  now  a 
county  of  itfelf :  and  the  corporation  confifts  of  a  may¬ 
or  recorder,  1 2  aldermen,  a  (heriff,  24  “on  “un' 
sjcU  men,  a  mace-bearer,  fword-bearer,  and  four  ferjeants 
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at  mace.  Every  Monday  a  court  is  held  at  GuidhallClanteftiiiry 
for  civil  and  criminal  caufes  :  and  every  other  luefday 
for  the  government  of  the  city.  Here  were  formerly 
zooo  or  3000  French  Proteftants  employed  111  the  filk 
manufafture ;  but  this  branch  is  now  greatly  decayed 
in  the  place,  fince  Spittalfields  became  fo  flourilhing. 

Befides  the  cathedral,  it  contains  1  5  panfli  churches, 
feven  hofpitals,  a  free  fehool,  a  houfe  of  .correction,  a 
gaol  for  criminals,  and  fumptuous  conduit  for  fupply- 
ing  the  inhabitants  with  water.  It  confifts  of  four 


ftreets,  difpofed  in  the  form  of  a  crofs,  and  divided  in¬ 
to  fix  wards,  which  are  about  three  miles  in  circumfe¬ 
rence.  It  is.furrounded  on  all  hands  with  hop  grounds 
much  to  its  advantage,  and  is  famed  for  its  excellent 

brawn.  .  .n 

The  diocefe  of  Canterbury  contains  257  panlhes, 
befides  chapels,  in  Kent,  and  about  i  oo  more  in  other 
diocefes.  Theft  are  called  Peculiars  ;  it  being  an  an¬ 
cient  privilege  of  this  fee,  that,  wherefoever  the  arch- 
billiops  had  either  manors  or  advowfons,  the  place  was 
exempted  from  the  jurifdiaion  of  the  ordinary  of  the 
diocefe  where  it  was  fituated,  and  was  deemed  in  the 
diocefe  of  Canterbury.  This  fee  is  valued  m  the  king  s 
books  at  281 61.  17s.  9id>  but  is  reckoned  to  produce 
a  clear  revenue  of  8000I.  a  ytar.  I  he  clergy  s  tenths 
come  to  61  jl.  1 8s.  2|d.  This  fee  had  many  great 
privileges  in  the  time  of  Popery,  fome  of  which  it  ftill 
retains.  The  archbilhop  is  accounted  primate  and  me¬ 
tropolitan  of  all  England,  and  is  the  firft  peer  in  the 
realm  ;  having  the  precedence  of  all  dukes  not  of  the 
blood-royal,  and  of  all  the  great  officers  of  ftate.  In 
common  fpeech  he  is  ftyled  His  Grace  and  he  writes 
himfelf  Divina  Providentia  ;  whereas  other  bilhops  ftyle 
themfelves  Divina  PertmJJione.  At  coronations,  he 
places  the  crown  on  the  king’s  head ;  and,  where¬ 
ver  the  court  may  be,  the  king  and  queen  are  the 
proper  domeftic  parilhioners  of  the  archbilhop  of  Can¬ 
terbury.  The  bilhop  of  London  is  accounted  his  pro¬ 
vincial  dean,  the  bilhop  of  Winchefter  his  fub-dean 
the  bilhop  of  Lincoln  his  chancellor,  and  the  bilhop  oi 
Rochefter  his  chaplain.  This  fee  hath  yielded  to  the 
church  18  faints;  to  the  church  of  Rome,  9  cardinals , 
to  the  civil  ftate  of  England,  12  lord  chancellors,  4 
lord  treafurers,  and  1  lord  chief  juft  ice  ;  and  9  chan¬ 
cellors  to  the  univerfity  of  Oxford.  To  this  fee  belongs 
only  one  archdeacon,  viz.  of  Canterbury.  To  the  ca- 
thedral  belongs  an  archbilhop,  a  dean,  a  chancellor,  an 
archdeacon,  1  2  prebends,  6  preachers,  6  minor  canons, 

6  fubftitutes,  1 2  lay  clerks,  10  chonfters,  2  mailers, 

ro  fcholars,  and  1 2  almfmen.  r  r  ■  C 

Canterbury  Bell,  the  Englilh  name  of  a  fpecies  of 
Campanula.  See  Botany  Index.  , 

CANTERUS,  William,  an  eminent  lmguift  and 
philologer, was  born  at  Uticcht,  in  1541.  He  ftudied 
h  Louvain  and  Paris;  aid  gave  furprifing  proofs  of 
his  progrefs  in  Greek  and  Latin  literature.  He  after¬ 
wards  vifited  the  feveral  umverfities  of  Germany  and 
Italv ;  and  died  at  Louvain,  in  I575»  aS5!  33* 
underftood  fix  languages,  befides  that  of  his  native 
country  ;  and,  notwithftandmg  his  dying  fo  young, 
wrote  feveral  philological  and  critical  works,  among 
which  ate,  AW,  Sck  /  i,  Emendationes ,  et  Explications 
in  Eurpidem ,  Sopkoclem,  Kfchylem,  Ciceronenr,  P 
pertium,  Aufonium,  &c.  and  many  tranfiations  of  Greek 

aulhis'  CANTHARIDES, 
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CANTHARIDES,  in  the  Materia,  Me  die  a,  flies 
which  are  employed  to  produce  blifters  on  the  fkin. 

~  ^ANl  HARIS,  in  Zoology ,  a  genus  of  infe6ls  be- 
longmg  to  the  order  of  infefta  eoleoptera.  Linnceus 
enumerates  27  fpecies  of  the  cantharis,  mod  of  them 
to  be  found.  in  different  parts  of  Europe.  The  can¬ 
tharis  ufed  in  making  bliftering  plafters  is  ranked  un¬ 
der  the  genus  Meloe.  See  Entomology  Index . 

CANPHI,  in  Anatomy ,  cavities  at  the  extremities 
of  the  eyelids,  commonly  called  the  corners  of  the  eye: 
the  greater  of  them,  or  the  great  canthus,  is  next  the 
nofe  \  the  leffer  of  them,  or  the  little  canthus,  lies  to¬ 
wards  the  temple. 

CANTICLES,  a  canonical  book  of  the  Old  Telia, 
ment,  othersvife  called  the  Song  of  Solomon  ;  by  the 
Jews  the  Song  of  Songs,  Canticum  Canticorum.  The 
book  of  Canticles  is  ufually  fuppofed  to  be  an  epitha- 
lamium  compofed  by  Solomon,  on  occafion  of  his  mar¬ 
riage  with  the  king  of  Egypt’s  daughter.  But  thofe 
who  penetrate  further  into  the  myftery,  find  in  it  the 
marriage  of  Jefus  Chrift  with  human  nature,  the  church, 
and  good  men.  On  this  principle  the  Canticles  is  held 
to  be  a  continued .  allegory,  wherein  under  the  terms 
.  a  common  wedding,  a  divine  and  fpiritual  marriage 
is  expreffed.  This  fong  contains  the  adventures  of 
fever idays  and  feven  nights  5  the  exaft  time  allowed 
for  the  celebration  of  marriage  among  the  Hebrews. 
Ihe  Jews  themfelves,  apprehending  the  book  liable  to 
be  underftood  in  a  grofs  and  carnal  manner,  prohibited 
the  reading  of  it  before  the  age  of  30,  and  the  fame 
ufage  anciently  obtained  in  the  Chriffian  church.  A- 
mong  the  ancients,  Theodore  Mopfuetanus  reje&ed 
the  book  of  Canticles  as  not  divine.  Divers  rabbins 
have  alfo  queffioned  its  being  written  by  infpiration. 
It  is  alleged,  that  the  name  of  God  is  not  once  found 
m  it.  Mr  Whifton  has  a  difeourfe  exprefs  to  prove 
that  the  Canticles  is  not  a  facred  book  of  the  Old 
Teftament.  He  alleges  it  indeed  to  have  been  writ¬ 
ten  by  King  Solomon  the  fon  of  David  ;  but  afferts 
that  it  was  compofed  at  the  time  when  that  prince, 
blinded  by  his  concubines,  was  funk  in  luff  and  idola¬ 
try.  This  he  chiefly  infers  from  the  general  character 
of  vanity  and  diffolutenefs  which  reigns  through  the 
Canticles :  in  which  there  is  not,  according  to  Whif¬ 
ton,  one  thought  that  leads  the  mind  towards  religion, 
but  all  is  worldly  and  carnal,  to  fay  no  worfe.  For  the 
myftic  fenfe,  he  afferts  it  to  be  without  foundation  ; 
and  that  the  book  is  not  cited  as  canonical  by  any 
writer  before  the  deftrudtion  of  Jerufaletn.  Mr  Whif¬ 
ton  will  have  it  to  have  been  taken  into  the  canon  be¬ 
tween  the  years  77  and  128,  when  allegories  came  in¬ 
to  vogue,  and  the  rabbins  began  to  corrupt  the  text 
of  Scripture.  .  Grotius,  Nierenibergius,  the  Dutch  di¬ 
vines  who  criticifed  F.  Simon,  Menetrier,  Bafnage,  and 
fome  others,  feem  alfo  to  take  the  Canticles  for  a  pro¬ 
fane  compofition,  on  a  footing  with  the  love  pieces  of 
Catullus  or  Ovid.  But  this  opinion  is  refuted  by  Mi- 
ehaelis,  Majus,  Witfius,  Nat.  Alexander,  Outrein, 
Francius,  and  others.  Mr  Whifton’s  arguments  have 
been  particularly  confidered  by  Itchener,  and  alfo  by 
T.^dh  R*  Akiba  finds  the  book  of  Canticles  more 
oiyme  than  the  reft  :  the  whole  world,  according  to 
this  rabbin,  is  not  worth  that  day  when  the  Canticles 
was  given  to  Ifrael  j  for,  whereas  all  the  hagiographers 
are  holy,  the  Canticles  is  the  holy  of  holies. 
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CANTIMARONS,  or  Catimarons,  a  kind  of 
floats  or  rafts,  ufed  by  the  inhabitants  of  the  coaft  of 
Coromandel  to  go  a  fifhing  in,  and  to  trade  along  the 
coaft.  They  are  made  of  three  or  four  fmall  canoes, 
or  trunks  of  trees  dug  hollow,  and  tied  together  with 
cacao  ropes,  with  a  triangular  fail  in  the  middle,  made 
of  mats.  The  perfons  who  manage  them  are  almoft 
half  in  the  water,  there  being  only  a  place  in  the  mid¬ 
dle  a  little  raifed  to  hold  their  merchandife  ;  which 
laft  particular  is  only  to  be  underftood  of  the  trading 
cantimarons,  and  not  of  thofe  that  go  a-fifhing. 

CANTIN,  Cape,  a  promontory  of  the  coaft  of 
Morocco  in  Africa,  fituated  in  W.  Long.  10.  2.  N. 
Lat.  33.  9. 

CANTING,  a  fea  phrafe,  denotes  the  a£t  of  turn¬ 
ing  any  thing  about. 

CANTING  Language  or  Dia/e&y  is  a  myfterious  fort 
of  jargon  ufed  by  gypfies.,  thieves,  and  ft  rolling  beg¬ 
gars,  to  exprefs  their  fentiments  to  each  other,  without 
being  underftood  by  the  reft  of  mankind.  This  dia¬ 
led  is  not  founded  on  any  rules  •,  yet  even  out  of  that 
irregularity  many  words  feem  to  retain  fomething  of 
fcholariliip  ;  as  togeman ,  a  gown,  from  toga  in  the  La¬ 
tin  j  pannam ,  bread,  from  pants  ;  cafan ,  cheefe,  from 
cafeus ,  &c.  It  is  obfervablc,  that,  even  unknown  to 
ourfelves,  we  have  adopted  fome  of  their  terms  into 
our  vulgar  language  as  bite  and  bilk,  to  cheat ;  bounce i 
to  vapour  j  boufe,  ftrong  drink  •>  filch ,  to  fteal  ^  flog,  to 
whip  5  rig ,  game  or  ridicule  \  roafi,  to  rally  rhino,  mo¬ 
ney.  From  the  fame  fource  proceed  the  words  Jham, 
banter ,  bubble ,  bully,  Jharper ,  cutting ,  Jhufflitig ,  palm¬ 
ing,  &c.  An  anonymous  author  has  given  a  canting 
diftionary,  comprehending  all  the  terms  ufed  by  the 
feveral  tribes  of  gypftes,  beggars,  Ihoplifters,  highway¬ 
men,  foot-pads,  and  other  clans  of  cheats  and  villains,, 
with  a  collcflion  of  fongs  in  the  canting  dialed!  ;  Lon¬ 
don,  1725,  8vo. 

CANTIUM,  in  Ancient  Geography ,  a  promontory 
of  Britain,  literally  denoting  a  headland  :  giving  name 
to  a  territory  called  Cantium,  now  Kent  \  and  to  a 
people  called  Cantii  (Csefar),  commended  for  their 
great  humanity  and  politenefs.  The  promontory  now 
the  North  Foreland.  It  is  fnppofed  that  this  was  the 
firft  diftridt  in  Britain  which  received  a  colony  from 
the  continent ;  and  that  it  had  frequently  changed  its 
mafters,  by  new  colonies  coming  over  from  time  to 
time,  and  driving  the  inhabitants  further  north.  I11 
the  midft  of  all  thefe  revolutions  it  ftill  retained  its  an¬ 
cient  name  (which  was  fo  agreeable  to  its  ftiape  and 
fituation),  and  gave  the  fame  name  to  all  the  fucceflive 
tribes  by  which  it  was  inhabited.  Thofe  who  poffeffed 
it  at  the  time  of  the  firft  Roman  invafion  ^-vere  evident¬ 
ly  of  Belgic  origin,  and  had  come  over  fo  lately,  that 
they  differed  in  nothing  from  their  countrymen  on  the 
continent.  u  The  inhabitants  of  Kent  (fays  Ca.far)  are 
the  moft  civilized  of  all  the  Britons,  and  differ  but 
very  little  in  their  manners  from  the  Gauls.”  This 
great  refemblance  between  the  people  of  Kent  and 
their  neighbours  on  the  continent,  might  be  partly 
owring  to  the  fituation  of  their  country,  which  being 
neareft  to  the  continent,  was  moft  frequented  by 
ft  rangers  from  thence.  It  was  this  fituation  alfo 
which  expofed  them  to  the  firft  affaults  of  the  Romans. 
For  Caffar,  in  both  his  expeditions  into  this  ifland, 


landed  in  Kent  ;  and 


therefore  V'e  may  Conclude, 

T  that 


Cantirfca-v 

rons 

II 

Cantium., 
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Cantium  that  the  Cantii  had  a  great  (hare  m  the  vigorous  op-  Quang-fi  and  the  kingdom  of  Tonking,  and  every- 
,  II  pofition  that  was  made  to  Ids  landing,  and  in  the  L  where  clfe  by  the  fca.  The  country  is  dijerfified  with 
Canton.  ^  yera^  b^tlcs  and  Ikirmifhes  which  were  fought  againfl 
him  after  his  landing  *,  particularly,  they  made  a  very 
bold,  but  unfuecefsful  attempt,  upon  his  naval  camp. 

The  Cantii  did  not  make  the  fame  vigorous  refinance 
to  the  Romans  on  their  next  invafion  in  the  reign  of 
Claudius.  For  Aulus  Plautius,  the  Roman  general 
in  that  expedition,  traverfed  their  country  without 
feeing  an  enemy  j  and  as  they  now  fubmitted  to  the 
power  of  Rome  without  a  druggie,  fo  they  continued 
in  a  date  of  quiet  fubmiflion  to  it  to  the  very  lad.  The 
fituation  of  Cantium  occafioned  its  being  much  fre¬ 
quented  by  the  Romans,  who  generally  took  their  way 
through  it  in  their  marches  to  and  from  the  continent. 

Few  places  in  Britain  are  more  frequently  mentioned 
by  the  Roman  writers  than  Rutupium  and  Portus 
Rutupends,  mod  probably  Richborough  and  Stonar. 

Rutupium  was  the  fame  in  thofe  times  that  Dover  is 
in  ours  ;  the  ufual  place  of  embarking  for,  and  land¬ 
ing  from,  the  continent.  Before  the  final  departure  of 
the  Romans  out  of  Britain,  Portus  Dubris,  now  Do¬ 
ver,  had  become  a  confiderable  place,  and  a  well  fre¬ 
quented  harbour,  where  the  third  iter  of  Antoninus 
ends,  and  from  whence  they  often  embarked  for  Gaul. 

Portus  Lemanus,  fuppofed  to  be  Lime  near  Wed 
Hythe,  was  alfo  a  noted  feaport  in  thefe  times,  and 
the  termination  of  the  fourth  iter  of  Antoninus.  Du- 
robrivse  and  Durovernum,  now  Kocheder  and  Can¬ 
terbury,  were  both  Roman  towrns  and  dations,  and  are 
often  mentioned  in  the  Itinerary  and  other  books. 

Befidcs  thefe,  there  were  feveral  other  Roman  dations, 
towns,  and  ports  in  Cantium,  which  need  not  be  par¬ 
ticularly  enumerated  here.  Cantium,  in  the  mod  per- 
fed  date  of  the  Roman  government,  made  a  part  of 
the  province  which  was  called  Fla  via  Crfarienfis. 

CANTO,  denotes  a  part  or  divifion  of  a  poem,  an- 
fwering  to  what  is  otherwife  called  a  bock .  The  word 
is  Italian,  where  it  properly  fignifies  fong.  Taffo,  Ari- 
odo,  and  feveral  other  Italians,  have  divided  their  longer 
or  heroic  poems  into  cantos.  In  imitation  of  them, 

Scarron  has  alfo  divided  his  Giga  ntoma  cliia  y  and  Boi- 
leau  his  Luirin ,  into  chants  or  fongs.  The  like  ufage 
has  been  adopted  by  fome  Englifh  writers,  as  Butler, 
who  divides  his  Hudibras,  and  Dr  Garth  his  Difpen- 
fary,  into  cantos.  A  late  tranfiator  of  part  of  Virgil  s 
iEncid  has  even  fubdivided  a  book  of  Virgil  into  ieve- 
cantos* 

Canto,  in  the  Italian  mufic,  fignifies  a  fong  :  hence 
canto  Jimplice  is  where  all  the  notes  or  figures  are  equal, 
and  called  alfo  canto  fermo  ;  canto  figurato,  that  where 
the  figures  are  unequal,  and  exprefs  different  motions. 

CANTO  alfo  fignifies  the  treble  part  of  a  fong  :  hence 
canto  concertante ,  the  treble  of  the  little  chorus  ; 

fignifies  the  fird  treble,  unlefs  fome  other  word  be  add¬ 
ed  to  it,  as  fecondo  in  which  cafe  it  denotes  the  ie- 

C01CANTON,  in  Geograph) ,  denotes  a  fmall  didrift 
or  country  conftituting  a  didinft  government  :  fuch 
axe  the  cantons  of  Switzerland. 

Canton,  ^uangrtong,  or  Koanton,  one  of  the  louth- 
ern  provinces  of  China  3  bounded  on  the  mrth-eaft  by 
Fokien,  on  the  north  by  Kiang-fi,  on  the  wed  by 


Canton, 


w litre  euc  uy  tw-o  iwci.  j.  ^  - - 7” 

hills  and  plains,  and  the  foil  in  general  fo  fertile  that 
it  produces  two  crops  annually.  Befides  many  of  the 
fruits  of  Europe,  and  thofe  common  in  other  parts 
of  the  Indies,  the  province  of  Canton  produces  fome 
peculiar  to  itfelf.  Abundance  of  valuable  aromatic 
woods  is  alfo  to  be  met  with  in  this  province,  as  well 
as  eagle  wood,  ebony,  &c.  and  in  the  mineral  king¬ 
dom  th<?  province  furnilhes  gold,  precious  ftones,  tin* 
quickfilver,  and  copper.  Silk  and  iugar  are  alfo  culti¬ 
vated  here,  and  pearls  are  fillied  upon  the  coads  j  f# 
that  every  thing  which  can  contribute  to  the  pleafure  or 
convenience  of  life  is  to  be  met  with  in  Canton.  “  One 
begins  (fays  F.  Premare)  to  have  an  idea  of  China,  on 
entering  the  river  Canton.  Both  fides  of  it  prelent 
large  fields  of  rice  which  referable  green  meadows,  and 
extend  beyond  the  reach  of  fight.  They  are  inter- 
fefted  by  an  infinite  number  of  fmall  canals,  in  fuch  a 
manner  that  the  barks  which  pafs  and  repafs  in  them 
feem  at  a  didancc,  while  the  water  which  carries  them 
is  concealed,  to  glide  along  the  grafs.  Farther  inland 
the  country  appears  covered  with  trees,  and  cultivated 
along  the  valleys  5'  and  the  whole  feene  is  mterfperfed 
•with  villages,  rural  feats,  and  fuch  a  variety  of  de¬ 
lightful  profpedls,  that  one  is  never  tired  of  viewing 
them,  and  regrets  to  be  obliged  to  pafs  them  io 

quickly.  o 

All  the  coads  of  this  province  abound  with  filh,  and 
furnilh  vaft  numbers  of  crabs,  oyfters,  and  tortoiles  of 
an  immenfe  fize.  The  inhabitants  keep  a  prodigious 
number  of  tame  ducks,  which  they  hatch  in  ovens  or 
dun  chills,  though  it  does  not  appear  that  they  bor¬ 
rowed  this  cuftom  from  the  Egyptians.  The  docility 
of  thefe  creatures  exceeds  what  we  (hould  be  apt  at 
firft  to  imagine.  The  inhabitants  load  a  number  of 
fmall  barks  with  them,  and  carry  them  in  flocks  to 
feed  on  the  fea  Ihore,  where  they  find  ihrimps  and 
other  animals  proper  for  their  nounlhment.  But 
though  the  ducks  from  the  different  barks  are  thus 
unavoidably  mixed  together  in  the  day  time,  they  are 
eafily  collected  by  only  beating  on  a  bafon,  on  which 
they  immediately  colleft  themfelvcs  into  different  flocks, 
and  each  returns  to  its  proper  bark. 

In  this  province  the  Chinefe  have  alfo  a  method  or 
preferving  not  only  the  flelb  of  the  ducks  in  fuch  a 
manner  that  it  lofes  nothing  of  its  original  flavour 
but  their  eggs  alfo.  The  latter  operation  is  performed 
by  covering  the  eggs  with  a  coat  of  clay  mixed  with 
fait.  When  mixed  in  this  manner,  it  ieems  that  the 
fait’  has  the  property  of  penetrating  through  the  pores 
of  the  (hell,  and  thus  impregnating  the  fub  fiance  m  the 
egg  which  it  could  not  do  by  Ample  folution  m  water. 

Canton,  though  it  fuffered  much  .in  the  Chinefe 
wars,  is  at  prefent  one  of  the  moft  flour  idling  provinces 
of  the  empire  5  and  being  at  a  great  diffance  from 
court,  its  government  is  one  of  the  moft  important 
A  great  number  of  fortreffes,  many  of  w  hich  are  cities, 
provided  with  numerous  garrifons,  have  been  built 
along  the  coafts  for  the  fuppreffion  of  pirates  and 
robbers  ;  for  which  purpofe  alfo  a  certain  number  of 
troops  are  kept  properly  polled  in  different  parts  of 
the  province.  It  is  divided  into  ten  diftrifts,  which 
contain  as  many  cities  of  the  firft  clafs,  and  84  of  the 
fecond  and  third.  The  air  in  general  is  warm  but 
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healthy,  and  the  people  are  very  induftrious.  They 
poflefs  in  an  eminent  degree  the  talent  of  imitation ;  fo 
that  if  they  are  only  fliown  any  European  work,  they 
can  execute  others  like  it  with ,  furprifing  exa&nefs. 
The  moil;  remarkable  cities  in  the  province  befides 
Canton  the  capital  arc,  1 .  Chao-tcheou-fou,  chielly 
noted  for  a  monaflery  of  bonzes  in  its  neighbourhood, 
to  which  the  adjacent  country  belongs,  and  the  origin 
of  which  is  traced  back  for  800  or  9C0  years.  It  has 
under  its  jurifdi&ion  fix  cities  of  the  third  clafs y  near 
one  of  thefe  grows  a  reed  of  which  feveral  inflruments 
are  made,  which  cannot  be  diflinguiihed  from  real 
ebony.  The  air  of  Chao-tcheou-fou,  however,  is  un¬ 
healthy  *,  and  great  numbers  of  the  inhabitants  are  car¬ 
ried  off  annually  by  contagious  diflempers,  which  pre¬ 
vail  from  the  middle  of  OClober  to  the  beginning  of 
December.  2.  Kao-tcheou-fou,  fituated  in  a  delight¬ 
ful  and  plentiful  country.  In  the  neighbourhood  is 
found  a  lingular  kind  of  flone  much  refembling  mar¬ 
ble,  on  which  are  natural  reprefentations  of  rivers, 
mountains,  landfcapes,  and  trees.  Thefe  ft  ones  are 
cut  into  dabs,  and  made  into  tables,  8tc.  Crabs  are 
alfo  caught  on  the  coafts  here,  which  very  much  re- 
femble  thofe  of  Europe  y  but,  fays  M.  Grofier,  they 
have  this  fmgularity,  that  when  taken  out  of  the  wa¬ 
ter,  they  become  petrified  without  lofing  any  thing  of 
their  natural  figure.  3.  Kiun-tcheou-fou,  the  capital 
of  the  ifland  of  Hai-nan.  See  Hai-NaN. 

Canton,  a  large,  populous,  aud  wealthy  city  of 
China,  capital  of  the  province  of  that  name,  Hands  on 
the  banks  of  the  river  Taa,  or  great  river,  which,  near 
the  city,  is  wide  and  fpacious.  The  wall  of  the  city 
is  pretty  high,  and  about  fix  or  feven  miles  in  circum¬ 
ference,  though  not  more  than  one-third  of  the  ground 
is  occupied  by  buildings,  the  other  parts  being  appro¬ 
priated  to  pleafure  grounds  or  to  fifli  ponds.  The 
country  is  extremely  pleafant,  and  towards  the  eafl 
hilly,  fo  as  to  command  a  beautiful  profpeCt  of  the  city 
and  fuburbs,  the  compafs  of  which,  together,  is  about 
ten  miles. 

The  buildings  of  Canton  are  in  general  low,  confid¬ 
ing  of  one  ftory  and  a  ground  door,  which  is  covered 
with  earth  or  red  tiles  in  order  to  keep  it  cool  y  but 
the  houfes  of  the  mod  refpe&able  merchants  and  man¬ 
darins  are  comparatively  lofty  and  well  built.  In  dif¬ 
ferent  parts  of  the  city  and  fuburbs  are  jofs  houfes  or 
temples,  in  which  are  placed  the  images  worfhipped  by 
the  Chinefe  :  before  whom  are  placed,  at  particular 
feafons,  a  vad  variety  of  fweetmeats,  oranges,  great 
plenty  of  food  ready  dreffed,  and  alfo  incenfe,  which 
1s  kept  perpetually  burning. 

The  dreets  of  Canton  are  long  and  narrow,  paved 
•with  flat  ftones,  adorned  at  intervals  with  triumphal 
arches,  which  have  a  pleafing  effefl,  and  much  crowded 
Vith  people.  On  both  fides  are  {hops  as  in  London, 
appropriated  to  the  fale  of  different  commodities  ;  and 
a  kind  of  awning  is  extended  from  houfe  to  houfe, 
which  prevents  the  fun’s  rays  from  incommoding  either 
inhabitants  or  paffengers.  At  the  end  of  every  dreet 
is  a  barrier,  which,  with  the  gates  of  the  city,  is  diut 
in  the  evening.  In  China  dreet,  which  is  pretty 
long  and  confiderably  wider  than  the  red,  refide  mer¬ 
chants  y  whofe  trade,  fo  far  as  refpe&s  china,  lack¬ 
ered  ware,  fans,  & c.  is  wholly  confined  to  Europeans. 
Mod  of  them  {peak  the  foreign  languages  tolerably 


well,  or  at  lead  fufficiently  intelligible  to  tranfaft  btl- 
linefs.  Befides  thefe  merchants,  there  is  a  company  of  “ 
twelve  or  thirteen,  called  the  Cohong ;  who  have  an 
exclufive  right  by  appointment  from  authority  to  pur- 
chafe  the  cargoes  from  the  different  diips,  and  alfo  to 
fupply  them  with  teas,  raw  filks,  See.  in  return.  The 
edablifhment  of  the  Cohong,  though  injurious  to  pri¬ 
vate  trade,  is  admirably  well  adapted  for  the  fecurity 
of  the  different  companies  with  which  they  traffic  y 
becaufc  each  individual  becomes  a  guarantee  for  the 
whole  y  fo  that  iff  one  fail,  the  others  confider  them- 
felve?s  as  refponfible. 

In  Canton  there  are  no  carriages  y  all  burdens  are 
carried  by  porters  acrofs  their  diouldcrs  on  bamboos  y 
as  are  alfo  the  principal  people  in  fedan  chairs,  and  the 
ladies  always.  The  dreets  of  Canton  may  be  traver- 
fed  from  morning  till  evening  without  feeing  a  woman, 
thofe  excepted  who  are  Tartars,  and  even  thefe  but 
very  feldom. 

On  the  wharf  of  the  river,  which  is  commodious  and 
pleafant,  ftand  the  factories  of  the  different  European 
nations,  viz.  the  Dutch,  French,  Swedes,  Danes,  Eng- 
liffi,  &e.  In  thofe  rfefide  the  fupercargoes  belonging 
to  their  refpeClive  companies,  who  are  appointed  to 
difpofe  of  the  cargoes  brought  to  market  y  to  fupply 
the  fhips  with  others  from  Europe  in  return  y  and,  du¬ 
ring  their  abfencc,  to  contraCt  with  the  merchants  for 
fuch  articles  as  may  be  judged  neceffar.y  for  the  next 
fleet.  Between  the  refidents  of  the  factories  the  mod 

!)erfe£t  cordiality  fubfids  5  in  each  a  common  and 
plendid  table  is  kept  at  the  company’s  expence,  and 
vifits  are  reciprocally  exchanged  y  fo  that  nothing  is 
wanting  to  make  refidence  at  Canton  agreeable  to  an 
European,  but  the  pleafure  naturally  refulting  from 
the  fociety  of  Women. 

The  fide  of  the  river  next  the  city  is  covered  with 
boats,  which  form  a  kind  of  town  or  dreets,  in  which 
live  the  poorer  fort  of  the  Chinefe,  or  rather  the  de¬ 
fendants  of  the  Tartars.  Some  of  the  men  come  on 
fhore  in  the  morning  to  their  refpeCHve  employments, 
and  in  thofe  fampans,  or  boats  which  arc  not  ftation- 
ary,  the  women  and  alfo  the  men  carry .  paffengers 
from  place  to  place  in  the  fame  manner  as  is  done  by 
wherries  on  the  Thames.  On  this,  river  live  many 
thoufand  fouls  who  never  were  permitted  to  come  on 
fhore  y  whofe  only  habitation  is  their  boat y  in  which 
they  eat,  drink,  deep,  carry  on  many  occupations, 
keep  ducks,  &c.  and  occafionally  a  hog. 

The  manufactures  of  Canton  are  principally  carried 
on  in  the  fuburbs  ;  though  it  has  beep  frequently  fup- 
pofed  that  they  were  confined  to  the  city  y  and  this,  by 
fome  writers,  has  been  given  as  a  reafon  why  Euro¬ 
peans  are  hot  permitted  to  enter  within  the  gates. 
But  this  is  a  midake  y  and  perhaps  the  true  reafon  for 
this  very  fingular  redraint  is,  that  the  houfes  in  which 
they  keep  their  women  are  chiefly  within  the  city. 

At  Wampoa,  a  large  commodious  place  for  anchor¬ 
age,  and  which  is  about  12  or  14  miles  from  Canton, 
the  European  veffels  lie  and  unload  their  cargoes, 
which  are  tranfmitted  by  lighters  to  the  fa&ories  5 
and  by  the  fame  conveyance  receive  their  refpecHvC 
freights.  Between  this  place  and  the  city  are  three 
hoppo,  or  cuflomhoufes,  at  which  the  boats  pa  fling  and 
repa fling  are  obliged  to  flop,  and  undergo  with  their 
paffengers  an  examination,  in  order  to  prevent  fmug- 
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CaniVia.  gling.  The  lighters  juft  mentioned,  and  alfo  the  cap- 

- V - -  tain’s  pinnace,  are,  however,  excepted  ;  the  former 

having  proper  officers  on  board  for  the  purpofe,  and 
the  latter  being  narrowly  watched  and  examined  at  the 
landing. 

The  weather  at  Canton  is,  in  fummer,  pxtremely 
hot ;  and  in  the  months  of  December,  January,  and 
February,  cold  :  the  country  is  neverthelefs  pleafant 
and  healthful,  abounding  with  all  the  neceffaries  and 
delicacies  of  life,  which  may  be  procured  on  terms  much 
cheaper  than  in  Europe.  The  number  of  inhabitants 
has  been  eftimated  at  one  million  ;  but  later  calcula¬ 
tions  have  made  the  number  confiderably  lefs.  N.  Lat. 
23.  30.  E.  Long.  1 13.  2©. 

Canton,  John,  an  ingenious  natural  philofopher, 
was  born  at  Stroud,  in  Gloucefterfhire,  in  i^xB  ;  and 
was  placed,  when  young,  under  the  care  of  a  Mr  Da¬ 
vis  of  the  fame  place,  a  very  able  mathematician,  with 
whom,  before  he  had  attained  the  age  of  nine  years,  he 
had  gone  through  both  vulgar  and  decimal  arithmetic. 
He  then  proceeded  to  the  mathematics,  and  particularly 
to  algebra  and  aftronomy,  wherein  he  had  made  a  con- 
fiderable  progrefs,  when  his  father  took  him  from 
fchool,  rnd  put  him  to  learn  his  own  bufinefs,  which 
*  was  that  of  a  broad-cloth  weaver.  This  circumftance 
was  not  able  to  damp  his  zeal  for  the  acquifition  of 
knowledge.  All  his  leifure  time  was  devoted  to  the 
affiduous  cultivation  of  aftronomical  fcience  ;  and,  by 
the  help  of  the  Caroline  tables  annexed  to  “  Wing’s 
Aftronomy,”  he  computed  eclipfes  of  the  moon  and 
other  phenomena.  His  acquaintance  with  that  fcience 
he  applied  like  wife  to  the  conftruCting  of  fever  al  kinds 
of  dials.  But  the  ftudies  of  our  young  philofopher 
being  frequently  purfued  to  very  late  hours,  his  father, 
fearing  that  they  would  injure  his  health,  forbade  him 
the  ufe  of  a  candle  in  his  chamber  any  longer  than  for 
the  purpofe  of  going  to  bed,  and  would  himfelf  often 
fee  that  his  injunaion  was  obeyed.  The  fon’s  thirft 
cf  knowledge  was,  however,  fo  great,  that  it  made  him 
attempt  to  evade  the  prohibition,  and  to  find  means  of 
fecreting  his  light  till  the  family  had  retired  to  reft, 
when  he  rofe  to  profecute  undifturbed  his  favourite 
purfuits.  It  was  during  this  prohibition,  and  at  thefe 
hours,  that  he  computed,  and  cut  upon  ftone,  with  no 
better  an  inftrument  than  a  common  knife,  the  lines  of 
a  large  upright  fun  dial,  on  which,  befides  the  hour  of 
the  day,  was  fhown  the  rifing  of  the  fun,  his  place  in 
the  ecliptic,  and  feme  other  particulars.  When  this 
was  finifhed,  and  made  known  to  his  father,  he  permit¬ 
ted  it  to  be  placed  before  the  front  of  his  houfe,  where 
it  excited  the  admiration  of  feveral  gentlemen  in  the 
neighbourhood,  and  introduced  young  Mr  Canton  to 
their  acquaintance,  which  was  followed  by  the  offer  of 
the  ufe  of  their  libraries.  In  the  library  of  one  of  thefe 
gentlemen,  he  found  “  Martin’s  Philofophical  Gram¬ 
mar,”  which  was  the  firft  book  that  gave  him  a  tafte 
frr  natural  philofophy.  In  the  poffeffion  of  another  gen¬ 
tleman,  a  few  miles  from  Stroud,  he  firft  faw  a  pair  of 
globes ;  an  objeCt  that  afforded  him  uncommon  plea¬ 
sure,  from  the  great  eafe  with  which  he  could  folve 
thofe  problems  he  had  hitherto  been  accuftomed  to 
compute.  The  dial  was  beautified  a  few  years  ago  at 
the  expence  of  the  gentlemen  at  Stroud,  feveral  of 
wEqus.  had  been  his  fchool  fellows,  and  who  continued 


ftill  to  regard  it  as  a  very  diftinguifhed  performance.  CantcA 
Among  other  perfons  with  whom  he  became  acquaint- 
ed  in  early  life,  was  the  late  reverend  and  ingenious 
Dr  Henry  Miles  of  Tooting,  a  learned  and  refpeCtable 
member  of  the  Royal  Society,  and  of  approved  emi¬ 
nence  in  natural  knowledge.  This  gentleman  percei¬ 
ving  that  Mr  Canton  poffeffed  abilities  too  promifing 
to  be  confined  within  the. narrow  limits  of  a  country 
town,  prevailed  qn  his  father  to  permit  him  to  come 
to  London.  Accordingly  he  arrived  at  the  metropolis 
March  4.  1737,  and  refided  with  Dr  Miles  at  Tooting 
till  the  6th  of  May  following  ;  when  he  articled  him¬ 
felf  for  the  term  of  five  years,  as  a  clerk  to  Mr  Samuel 
Watkins,  mafter  of  the  academy  in  Spital-fquarc.  lit 
this  fituation,  his  ingenuity,  diligence,  and  good  con¬ 
duct,  were  fo  well  difplayed,  that  on  the  expiration 
of  his  clerkftiip  in  May  1742,  he  was  taken  into  part- 
nerftiip  with  Mr  Watkins  for  three  years  ;  which  gen¬ 
tleman  he  afterwards  fucceeded  in  Spital-fquare,  and 
there  continued  during  his  whole  life.  In  1744,  be 
married  Penelope,  the  eldeft  daughter  of  Mr  Thomas 
Colbrooke,  and  niece  to  James  Colbrooke,  Efq.  banker 
in  London. 

Towards  the  end  of  1745,  eleCtricity,  wffich  feems 
early  to  have  engaged  Mr  Canton’s  notice,  received  a 
very  capital  improvement  by  the  difeovery  of  the  fa¬ 
mous  Leyden  Phial.  This  event  turned  the  thoughts 
of  moft  of  the  philofophers  of  Europe  to  that  branch 
of  natural  philofophy  ;  and  our  author,  who  was  one 
of  the  firft  to  repeat  and  to  purfue  the  experiment, 
found  his  affiduity  and  attention  rewarded  by  many 
capital  difeoveries.  Towards  the  end  of  I749>  be  was 
concerned  with  bis  friend,  the  late  Mr  Benjamin  Ro¬ 
bins,  in  making  experiments  in  order  to  determine  to 
what  height  rockets  may  be  made  to  afeend,  and  at 
what  diftance  their  light  may  be  feen.  In  1750  was 
read  at  the  Royal  Society  Mr  Canton’s  “  Method  of 
making  artificial  magnets,  without  the  ufe  of,  and  yet 
far  fuperior  to,  any  natural  ones.”  This  paper  pro¬ 
cured  him  the  honour  of  being  eleCted  ft  member  of 
the  fociety,  and  the  prefent  of  their  gold  medal.  The 
fame  year  he  was  complimented  with  the  degree  of 
M.  A.  by  the  univerfity  of  Aberdeen;  and,  in  1751, 
vras  chofen  one  of  the  council  of  the  Royal  Society. 

In  1752,  our  philofopher  was  fo  fortunate  as  to  be 
the  firft  perfon  in  England,  who,  by  attracting  the 
eleCtric  fire  from  the  clouds  during  a  thunder  ftorm, 
verified  Dr  Franklin’s  hypothefis  of  the  fimilarity  of 
lightning  and  eleCtricity.  Next  year,  his  paper  en¬ 
titled,  “  EleCtrical  Experiments,  with  an  attempt  tp 
account  for  their  feveral  Phenomena,”  w  as  read  at  the 
Royal  Society.  In  the  fame  paper  Mr  Canton  men¬ 
tioned  his  having  difeovered  by  a  great  number  of  ex¬ 
periments,  that  fome  clouds  were  in  a  pofitive,  and 
fome  in  a  negative,  ftate  of  eleCtricity.  Dr  Franklin, 
much  about  the  fame  time,  made  the  like  difeovery  in 
America.  This  circumftance,  together  with  our  au¬ 
thor’s  con  ft  ant  defence  of  the  doctor’s  hypothefis,  in¬ 
duced  that  excellent  philofopher,  immediately  on  his 
arrival  in  England,  to  pay  Mr  Canton  a  vifit,  and  gave 
rife  to  a  friendffup  which  ever  after  continued  without 
interruption  or  diminution.  In  the  “  Lady’s  Diary, 
for  17^6,”  our  author  anfwered  the  prize  qu  eft  ion  that 
had  been  propofed  in  the  preceding,  year..  The  que- 
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Carter,.  ffion  was,  “  How  can  what  we  call  the  (hooting  of 

— - liars  be  bell  accounted  for  ^  what  is  the  fubltance  of 
this  phenomenon ;  and  in  what  Hate  of  the  atmofphere 
doth  it  moil  frequently  fhow  itfelf?”  The  folution, 
though  anonymous,  was  fo  fatisfa&ory  to  his  friend, 
Mr  Thomas  Simpfon,  who  then  conduced  that  work, 
that  he  fent  Mr  Canton  the  prize,  accompanied  with  a 
note,  in  whieh  he  faid,  he  was  fure  that  he  was  not  mi- 
ftaken  in  the  author  of  it,  as  no  one  befides,  that  he 
knew  of,  eould  have  anfwered  the  queRion.  Our  phi- 
lofopher’s  next  communication  to  the  public,  was  a 
letter  in  the  “  Gentleman’s  Magazine,  for  September 
x  759,”  on  the  ele&rical  properties  of  the  tourmalin, 
in  which  the  laws  of  that  wonderful  Hone  are  laid  down 
in  a  very  concife  and  elegant  manner.  On  December 
13.  in  the  fame  year,  was  read  at  the  Royal  Society, 
“  An  attempt  to  aceount  for  the  regular  diurnal  va¬ 
riation  of  the  Horizontal  Magnetic  Needle  ;  and  alfo 
for  its  irregular  variation  at  the  time  of  an  Aurora 
Borealis.’ ’  A  complete  year’s  obfervations  of  the  di¬ 
urnal  variations  of  the  needle  are  annexed  to  the  pa¬ 
per.  On  Nov.  5.  1761,  our  author  communicated 
to  the  Royal  Society  an  aceount  of  the  Tranfit  of  Ve¬ 
nus,  June  6.  1761,  obferved  in  Spital-fquare.  Mr  Can¬ 
ton’s  next  communication  to  the  Society,  was  a  letter 
addreffed  to  Dr  Benjamin  Franklin,  and  read  Feb.  4. 
1762  ;  containing  fome  remarks  on  Mr  Delaval’s  elec¬ 
trical  experiments.  On  Dec.  16.  in  the  fame  year, 
another  eurious  addition  was  made  by  him  to  philofo- 
phical  knowledge,  in  a  paper  entitled,  “  Experiments 
to  prove  that  water  is  not  incompreffible.”  Thefe  ex¬ 
periments  are  a  complete  refutation  of  the  famous 
Florentine  experiments,  which  fo  many  philofophers 
have  mentioned  as  a  proof  of  the  incompreilibility  of 
water. ^  On  St  Andrew’s  day,  1763,  our  author  was 
the  third  time  ele£led  one  of  the  council  of  the  Royal 
Society ;  and  on  Nov.  8.  in  the  following  year,  were 
read  before  that  learned  body,  his  farther  “  Experi¬ 
ments  and  obfervations  on  the  compreflibility  of  wa¬ 
ter,  and  fome  other  fluids.”  The  eltablifhment  of  this 
fa£l,  in  oppolition  to  the  received  opinion,  formed  on 
the  haRy  deeifion  of  the  Florentine  Academy,  was 
thought  to  be  deferving  of  the  fociety’s  gold  medal. 
It  was  accordingly  moved  for  in  the  council  of  1764  ; 
and  after  feveral  invidious  delays,  which  terminated 
much  to  the  honour  of  Mr  Canton,  it  was  prefented 
to  him  Nov.  30.  1766. 

The  next  communication  of  our  ingenious  author  to 
the  Royal  Society,  which  we  (hall  take  notiee  of  in 
this  place,  was  on  Dec.  22.  1763,  being  u  An  eafy 
method  of  making  a  Phofphorus  that  will  imbibe  and 
emit  light  like  the  Bolognian  Rone  ;  with  experiments 
and  obfervations.”  When  he  firR  fhowed  to  Dr  Frank¬ 
lin  the  inRantaneous  light  acquired  by  fome  of  this 
phofphorus  from  the  near  difeharge  of  an  electrified 
bottle,  the  doCtor  immediately  exclaimed,  “  And  God 
faid,  Let  there  be  light,  and  there  was  light.”  The 
dean  and  chapter  of  St  Paul’s  having,  in  a  letter  to  the 
prefident,  dated  March  5.  1769,  requeRed  the  opinion 
of  the  Royal  Society  relative  to  the  beR  and  molt  ef¬ 
fectual  method  of  fixing  eleCtrical  eonduCtors  to  pre- 
ferve  that  cathedral  from  damage  by  lightning,  Mr 
Canton  was  one  of  the  eommittee  appointed  to  take 
the  letter  into  confideration,  and  to  report  their  opi- 
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nion  upon  it.  The  gentlemen  joined  with  him  in  this  GTantoh 
bufinefs  were,  Dr  Watfon,  Dr  Franklin,  Mr  Delaval,  II 
and  Mr  Wilfon.  Their  report  was  made  on  the  8th  t  Cantyre. 
of  June  following  5  and  the  mode  reeommended  by  ir'W" 
them' has  been  earried  into  execution.  The  laR  paper 
of  our  author’s,  which  was  read  before  the  Royal  So¬ 
ciety,  was  on  Dec.  21.  1769  ;  and  contained  “  Expe¬ 
riments  to  prove  that  the  Luminoufnefs  of  the  Sea 
arifes  from  the  putrefaClion  of  its  animal  fubRances.” 

In  the  aceount  now  given  of  his  communications  to 
the  public,  we  have  chiefly  confined  ourfelves  to  fuch 
as  were  the  moR  important,  and  which  threw  new  and 
diRinguiflied  light  on  various  objeCts  in  the  philofophi- 
cal  world.  Befides  thefe  he  wrote  a  number  of  papers 
both  in  earlier  and  in  later  life,  which  appeared  in  feve¬ 
ral  different  publications,  and  particularly  in  the  Gen¬ 
tleman’s  Magazine. 

The  clofe  and  fedentary  life  of  Mr  Canton,  arifing 
from  an  unremitted  attention  to  the  duties  of  his  pro- 
feflion,  and  to  the  profecution  of  his  philofophical  in- 
quiries  and  experiments,  probably  contributed  to  Riort- 
en  his  days.  The  diforder  into  whieh  he  fell,  and 
which  carried  him  off,  was  a  dropfy.  His  death  hap¬ 
pened  on  March  22.  1772,  in  the  34th  year  of  his  age. 

CANTONING,  in  the  military  art,  is  the  allotting 
diRinCt  and  feparate  quarters  to  eaeh  regiment ;  the 
town  where  they  are  quartered  being  divided  into  as 
many  cantons  as  there  are  regiments. 

CANTRED,  or  Cantreth,  fignifies  a  hundred  vil¬ 
lages.  It  is  a  Britifil  word,  compounded  of  the  adjedlivq 
cant,  i.  e.  hundred ;  and  tref  a  town  or  village.  In 
Wales  fome  of  the  counties  are  divided  into  cantreds, 
as  in  England  into  hundreds. 

CANTYRE,  from  C antierr  e,  fignifying  a  “  head¬ 
land  5”  the  fouthern  divifion  of  the  (hire  of  Argyle  in 
Scotland,  It  is  a  peninfula,  Rretching  27  miles  from 
north  to  fouth,  and  feven  miles  in  breadth.  It  is  moR- 
ly  plain,  arable,  and  populous  \  inhabited  promifeuoufly 
by  Highlanders  and  Lowlanders,  the  latter  being  in¬ 
vited  to  fettle  in  this  place  by  the  Argyle  family,  that.' 
the  lands  might  be  the  better  cultivated.  It  gives  the 
title  of  marquis  to  the  duke,  and  is  by  Lochfyn  divid¬ 
ed  from  Argyle  Proper.  This  loeh  is  an  inlet  from 
the  fea,  about  60  miles  in  length  and  four  in  breadth*, 
celebrated  for  its  herring  fifliery.  There  are  many 
paltry  villages  in  this  country,  but  no  town  of  any  con- 
iequenee  exeept  Campbelltown. 

Cantyre  was  granted  to  the  houfe  of  Argyle  after  the 
fupprefiion  of  a  rebellion  of  the  Macdonalds  of  the 
Ifles  (and  it  is  fuppofed  of  this  peninfula)  in  the  be¬ 
ginning  of  the  laR  century,  and  the  grant  was  after¬ 
wards  ratified  by  parliament.  The  ancient  inhabitants 
were  the  Mac-donalds,  Mac-eachrans,  Mac-kays,  and 
Mac-maths. 

Mull  of  CANTTBR ,  the  fouth  cape  or  promontory  of 
the  peninfula.  There  is  here  a  lighthoufe  235  feet 
above  the  fea  at  high  water,  fituated  on  the  rocks1  call¬ 
ed  the  Merchants.  Lat,  55.  22.  Long.  5.  42.  weR  of 
London.  The  found  of  Ilia  from  the  lighthoufe  bear¬ 
ing,  by  the  compass,  N.  by  E.  diRant  27  miles  ;  the 
fouth  end  of  Ilia  N.  N.  W.  diRant  25  miles  5  the 
north  end  of  Rathlin  ifiand,  N.  W.  by  W.  one  half  ' 

W.  \  the  Maiden  Rocks,  S.  by  W.  one  half  W.  di--* 

Rant  14  miles  j  Copland  light,  S,  by,W.  one  half  W. 

diRant^  ‘ 
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Cantyrc  dillant  31  miles.  The  lanthorn  is  feen  from  N.  N.  E. 

"  1.4th  E.  front  S.  by  W.  I -4th  W.  and  intermediate 

t  points  of  the  compafs  N.  of  the.fe  two  points. 

CANTZ,  a  town  of  Silefia  in  Germany.  E.  Long. 
16.36.  N.Lat.  51.6.  ,  ,  ' 

CANVAS,  111  Commerce,  a  very  clear  unbleached 
cloth  of  hemp,  or  flax,  wove  regularly  in  little  fquares. 
It  is  ufed  for  working  tapeftry  with  the  needle,  by 
paflfmg  the  threads  of  gold,  filver,  filk,  or  wool,  through 
the  intervals  or  fquares.  , 

Canvas  is  alfo  a  eoarfe  eloth  of  hemp,  unbleached, 
fomewhat  clear,  which  ferves  to  cover  women’s  flays 
alfo  to  ftiffeh  men’s  clothes,  and  to  make  fome  other  of 
their  wearing  apparel,  &c. 

CANVAS  is  alfo  ufed  among  the  Freneh  for  the  mo¬ 
del  or  firft  words  whereon  an  air  or  piece  of  mufic  is 
compofed,  and  given  to  a  poet  to  regulate  and  fin i flu 
The  canvas  of  a  fong  contains  certain  notes  of  the 
compofer,  which  fliow  the  poet  the  meafure  of  the 
verfes  he  is  to  make.  Thus  Du  Lot  fays,  he  has  can¬ 
vas  for  ten  founds  againft  the  Mufes. 

Canvas  is  alfo  the  name  of  a  eloth  made  of  hemp, 


liged  fuddenly  to  feize,  he  attacked  the  enctny  in  the 
night,  drove  them  fuddenly  from  their  trenches,  threw  ~ 
them  into  diforder,  purfued  his  advantage,  and  obtained 
a  decifive  victory  over  them.  Next  morning,  Canute* 
feeing  the  Englifli  camp  entirely  abandoned,  imagined  , 
that  thefe  difafle&ed  troops  had  deferted  to  the  enemy  ) 
and  lie  was  agreeably  furprifed  to  find  that  they  were 
at  that  time  engaged  in  purfuit  of  the  difeomfited 
Swedes.  He  was  fo  pleafed  with  this  fuccefs,  and  the 
manner  of  obtaining  it,  that  he  bellowed  his  daughter 
in  marriage  upon  Godwdn,  and  treated  him  ever  after 
with  the  moil  entire  confidence  and  regard. 

In  another  voyage  which  he  afterwards  made  to 
Denmark,  Canute  attacked  Norway,  and  expelled  the 
jufl  but  unwarlik-e  Olaus  from  his  kingdom,,  of  which 
he  kept  poffeflion  till  the  death  of  that  prince.  He 
had  now  by  his  conquefts  and  valour  attained  the  ut~ 
moft  height  of  his  ambition,  and  having  leifure  from 
wars  and  intrigues,  he  felt  the  unfatisfa6lory  nature  o*. 
all  human  enjoyments :  and  equally  weary  of  the  glory 
and  turmoils  of  this  life,  he  began  to  caft  his  view  to¬ 
wards  that  future  exiftence,  which  it  is  fo  natural  for 
the  human  mind,  whether  fatiated  by  profperity,  or 
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ufually  draw  their  jnftures  j  the  canvas  being  fmoothed  en  ,011  Un  o  y  A  to  y,  de/odon  .  and, 


that  age  gave  a  wrong  direction  to  his  devotion  5  and, 
inftead  of  making  atonement  to  thofe  whom  he  had 
formerly  injured  by  his  afts  of  violence,  he  entirely 
employed  himfelf  in  thofe  exereifes  of  piety,  which 
the  monks  reprefented  as  moll  meritorious..  He  built 
churches  5  he  endowed  monafteries  j  he  enriched  eccle- 
fiaftics ;  and  he  bellowed  revenues  for  the  fupport  of 

They  are  introduced  into  hollow  ulcers,  in  order  to  Afih ngb on  X 

militate  a  difeharee  of  pus  or  any  other  fubftance  j  or  fallen  in  battle  againft  him.  H*  even  under. 

took  a  pilgrimage  to  Rome,  where  he  fojourned  a  eon- 
fiderable  time  5  and,  befides.  obtaining  from  the  pope 


over  with  a  (lick  ftone,  then  fized,  and  afterwards 
whited  over,  makes  what  the  painters  called  their  primed 
doth ,  on  which  they  draw  their  firft  Iketehes  with  coal 
•or  chalk,  and  afterwards  finifli  with  colours. 

CANULA,  in  Surgery,  a  tube  made  of  different 
metals,  principally  of  filver  and  lead,  but  fometimes  of 


facilitate  a  difeharge  of  pus  or  any  other  fubftance  •,  or 
into  wounds,  either  accidental  or  artificial,  of  the  large 
■cavities,  as  the  thorax  or  abdomen  :  they  are  ufed  in 
the  operation  of  bronchotomy  ;  and  by  fomc,  after  the 
cutting  for  the  ftone,  as  a  drain  for  urine. 

Other  canulas  are  ufed  for  introducing  cauteries, 
cither  aflual  or  potential,  into  hollow  parts,  in  order 
to  guard  the  parts  adjacent  to  that  to  be  cauterized, 
from  injury.  They  are  of  various  figures  ;  fomc  being 
tival,  fome  round,  and  others  crooked. 

CANUSIUM,  in  Ancient  Geography,  a  town  of 
Apulia,  on  the  right  or  foulh  fide  of  the  Aufidus,  to 
the  weft  of  Gann®,  whither  the  Romans  fled  after  the 
defeat  fuftained  there.  It  was  famous  for  its  red  Aim¬ 
ing  wool-,  whenee  thofe  who  wore  clothes  made  of 
it  were  called  Canvfinati.  Now  called  CaKosa  ) 

which  fee.  ,  .  ,  .  . 

CANUTE,  the  flrft  Damfti  king  of  England  after 
Ironfide.  He  married  Emma  widow  of  King  Ethelred 
and  put  to  death  feveral  perfons  of  quality  who  flood 
in  his  way  to  the  crown.  Having  thus  fettled  his  power 
in  England,  he  made  a  Voyage  to  his  other  kingdom  of 
Denmark,  in  order  to  refill  the  attacks  of  the  king  of 
Sweden  -,  and  he  earried  along  with  him  a  gre3t  body 
of  the  Englifli  under  the  command  of  the  earl  of  God¬ 
win.  This  nobleman  had  here  an  opportunity  of  per¬ 
forming  a  fervice  by  which  he  both  reconciled  the 
kind’s  mind  to  the  Englifli  nation,  and,  gaining  to 
himfelf  the  friendfhip  of  his  fovereign,  laid  the  founda¬ 
tion  of  that  inmienfe  fortune  which  he  acquired  to  his 
family.  He  was  Rationed  next  the  Swedifh  camp  5  and 
ebferving  a  favourable  opportunity  which  he  was  ob- 
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fome  privileges  for  the  Englifli  fchocl  erected  there,  he 
engaged  all  the  prinees  through  whofe  dominions  he  was 
obliged  to  pafs,  to  defift  from  thofe  heavy  impofitions 
.and  tolls  whieh  they  were  aceuftomed  to  exaft  from 
the  Englifli  pilgrims.  By  this  fpirit  of.  devotion,  no 
lefs  tli an  by  bis  equitable  and  politic  adminiflration,  he 
gained  in  a  good  meafure  the  affe&iofrs  of  bis  fubjeas. 

Canute,  who  was  the  greateft  and  moil  powerful 
prince  of  bis  time,  fovereign  of  Denmark  and  Norway 
as  Well  as  of  England,  eould  liot  fail  to  meet  with 
adulation  from  bis  courtiers  $  a  tribute  which  is  libe¬ 
rally  paid  even  to  the  meaneft  and  weakeft  of  princes* 
Some  of  bis  flatterers  breaking  out  one  day  in  admi¬ 
ration  of  bis  grandeur,  exclaimed  that  every  thing 
%vas  poffible  for  him:  upon  which  the  monarch,  it  id 
faid,  ordered  a  chair  to  be  fet  on  the  fea  (bore  while 
the  tide  was  making  *,  and  as  the  waters  approached, 
he  commanded  them  to  retire,  and  obey  the  voice 
of  him  who  was  lord  of  the  oeean.  He  feigned  to  fit 
fome  time  in  expectation  of  their  fubmiflion j  but  when 
the  fea  {till  advanced  towards  him,  and  began  to  wadi 
him  with  its  billows,  he  turned  to  his  courtiers,  and 
remarked  to  them,  That  every  creature  in  the  umverle 
was  feeble  and  impotent,  and  that  power  r elided  with 
one  Being  alone,  in  whofe  hands  were  all  the  elements 
of  nature,  who  could  fay  to  the  oeeah,  “  Ihus  far 
{halt  thou  go,  and  no  farther,”  and  who  could  level 
with  his  nod  the  moil  towering  piles  of  human  pride 
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Canute  and  ambition.  From  that  time,  it  is  {aid,  he  never 
!i  would  wear  a  crown.  He  died  in  the  20th  year  of 

Caoutchouc  k*g  reign  ?  and  was  interred  at  Winchefter,  in  the  old 
monaftery. 

CANZONE,  in  Mufic,  fignifies,  in  general,  a  fong, 
where  fome  little  fugues  are  introduced  y  but  At  is 
fometimes  ufed  for  a  fort  of  Italian  poem,  ufually 
pretty  long,  to  which  mufic  may  be  compofed  in  th6 
ftyle  of  a  cantata.  If  this  term  be  added  to  a  piece  of 
inftrumental  mufic,  it  fignifies  much  the  fame  as  can¬ 
tata  ,  if  placed  in  any  part  of  a  fonata,  it  implies  the 
fame  meaning  as  allegro ,  and  only  denotes  that  the  part 
to  which  it  is  prefixed  is  to  be  played  or  fung  in  a  brifk 
and  lively  manner. 

CANZONETTA,  a  diminutive  of  canzone,  denot¬ 
ing  a  little  fhort  fong.  The  canzonette  Neapolitane 
has  two  flrains,  each  whereof  is  fung  twice  over,  as 
the  vaudevilles  of  the  French.  The  canzonette  Siciiiane 
is  a  fpecies  of  jig,  the  meafure  whereof  is  ufually 
twelve  eighths,  and  fix  eighths,  and  fometimes  both, 
as  rondeaus. 

CAORLO,  a  fmall  iiland  in  the  gulf  of  Venice,  on 
the  coaft  of  Friuli,  20  miles  fouth-weft  of  Aquileia, 
fubjeft  to  Venice.  It  has  a  town  of  the  fame  name, 
with  a  bifiiop’s  fee. 

CAOUTCHOUC,  Elastic  Resin,  ox  India  rub¬ 
ber,  a  fubftance  produced  from  the  fyringe  tree  of 
Cayenne  and  other  parts  of  South  America,  and  pof- 
feiied  of  the  mod  fingular  properties.  No  fubftance  is 
yet  known  which  is  fo  pliable,  and  at  the  fame  time  fo 
elaftic  }  and  it  is  farther  a  matter  of  curioflty,  as  being 
capable  of  refilling  the  aftion  of  very  powerful  men- 
ftrua.  From  the  account  of  M.  de  la  Condaminre,  we 
learn  that  this  fubftance  oozes  out,  under  the  form  of 
a  vegetable  milk,  from  incifions  made  in  the  tree  : 
and  that  it  is  gathered  chiefly  in  time  of  rain,  becaufe, 
though  it  may  be  colle&ed  at  all  times,  it  flows  then 
moft  abundantly.  The  means  employed  to  infpiffate 
and  indurate  it,  M.  de  la  Borde  fays,  are  kept  a  pro¬ 
found  fecret.  M.  Bemare,  and  others,  affirm,  that  it 
thickens  and  hardens  gradually  by  being  expofed  to 
the  air ;  and  as  foon  as  it  acquires  a  folid  eonfiftence 
it  manifefts  a  very  extraordinary  degree  of  flexibility 
and  elafticity.  Accordingly  the  Indians  make  boots 
of  it  which  water  cannot  penetrate,  and  which,  when 
fmoked,  have  the  appearance  of  real  leather.  Bottles 
arc  alfo  made  of  it,  to  the  necks  of  which  are  faftened 
hollow  reeds,  fo  that  the  liquor  contained  in  them  may 
be  fquirted  through  the  reeds  or  pipes  by  preffure. 
One  of  thefe  filled  with  water  is  always  prefented  to 
each  of  the  guefts  at  their  entertainments,  who  never 
fail  to  make  ufc  of  it  before  eating.  This  whimfical 
cuftom  led  the  Portuguefe  in  that  country  to  call  the 
tree  that  produces  the  refin pao  di  xirringa  ;  and  hence 
the  name  o iferingat  is  given  both  to  the  tree  and  to 
its  refinous  production.  Flambeaux,  an  inch  and  a  half 
in  diameter,  and  two  feet  long,  are  likewife  made  of 
this  refin,  which  give  a  beautiful  light,  have  no  bad 
fmell,  and  burn  twelve  hours.  A  kind  of  cloth  is  alfo 
prepared  from  it,  which  the  inhabitants  of  Quito  apply 
to  the  fame  <  purpofe  as  our  oil  cloth  and  fail  cloth.  It 
is  formed,  in  fine,  by  means  of  moulds,  into  a  variety 
of  figures  for  ufe  and  ornament }  and  the  procefs  is  faid 
to  be  thus  : — The  juice,  which  is  obtained  by  incifion, 
is  fpread  over  pieces  of  clay  formed  into  the  defired 
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fhape  y  and  as  fall  as  one  layer  is  dry,  another  is  add-  Caoutchouc 
ed,  till  the  veffel  be  of  the  p  roper  thicknefs :  the  whole 
is  then  held  over  a  ftrong  fmoke  of  vegetables  on  fire, 
whereby  it  hardens  into  the  texture  and  appearance  of 
leather  5  and  before  the  finifhing,  while  yet  foft,  is 
capable  of  having  any  impreflion  made  on  the  outfide, 
which  remains  for  ever  after.  When  the  whole  is  done, 
the  infidc  mould  is  picked  out. 

Since  this  refiri  has  been  known  in  Europe,  its  che¬ 
mical  qualities  and  other  interefling  properties  have 
been  very  diligently  invefligated.  In  particular,  it 
has  been  endeavoured  to  difeover  fome  method  of  dif- 
folving  it  in  fuch  a  manner  that  it  w’ould  alfume  differ¬ 
ent  figures,  with  equal  eafe  as  when  in  its  original  fluid 
ftaie.  In  the  memoirs  of  the  Academy  of  Sciences  for 
1768,  we  have  an  account  of  feveral  attempts  fer  this 
purpofe,  and  how  it  may  be  effected. — The  ftate  of 
vegetable  .milk  in  which  the  caoutchouc  refin  is  found 
when  it  comes  from  the  tree,  led  M.  Maequer  to  ima¬ 
gine  that  it  was  compofed  of  an  oil  and  a  watery  mat¬ 
ter.  From  its  wanting  aromatic  flavour,  from  its  lit¬ 
tle  volatility,  and  from  its  being  incapable  of  folution 
rn  fpirit  of  wine,  he  concluded  that  the  oil  which  en¬ 
tered  its  compofition  was  not  an  effential,  but  a  fatty, 
one.  Hence  he  thought  it  probable  that  it  paffed 
from  a  fluid  to  a  folid  form  by  the  evaporation  of  the 
watery  part,  and  that  the  oily  folvents  would  reduce 
it  to  a  foft  ftate.  The  firft  trials  he  made  for  diffolv- 
ing  it  were  with  linfeed  oil,  effence  of  turpentine,  and 
feveral  others.  But  all  he  could  obtain  by  means  of 
thefe  menftrua  was  a  vifeid  fubftance  incapable  of  be¬ 
ing  hardened,  and  totally  void  of  elafticity.  The  rec¬ 
tified  effential  oil  of  turpentine  was  employed  feeming- 
ly  with  greater  fuccefs.  To  feparate  from  this  men- 
ftruum  the  caoutchouc  which  it  had  diffolved,  M.  Mac-- 
quer  added  fpirit  of  wine  y  but  the  confequence  was^ 
that  part  only  of  the  oil  united  with  the  fpirit  5  the 
reft  remaining  obftinately  attached  to  the  refin  which 
it  had  diffolved,  and  thus  preventing  it  from  affuming 
a  folid  eonfiftence.  The  author  next  endeavoured  to 
diffolve  it  by  means  of  heat  in  Papin’s  digefter.  But 
neither  water,  nor  fpirit  of  wine,  although  in  this  way 
capable  of  diffolving  the  hardeft  bones,  could  produce 
any  other  effeft  upon  it  than  to  render  it  more  firm 
than  before.  After  this,  he  tried  what  effedl  the  mil¬ 
ky  juice  of  other  vegetables  would  have  upon  it.  He 
ufed  feveral  kinds,  particularly  that  of  the  fig.  But, 
in  this  way,  he  could  obtain  no  folution.  From  the 
great  volatility  of  ether,  he  was  next  induced  to  try  it 
as  a  menftruum ;  and,  for  this  purpofe,  he  prepared 
fome  with  great  attention.  The  caoutchouc,  cut  into 
little  bits,  and  put  into  a  proper  veffel  with  as  much 
ether  as  was  fufticient  to  cover  it,  was  perfectly  dif¬ 
folved  without  any  other  heat  than  that  of  the  atmo- 
fphere.  This  folution  was  tranfparent  and  of  an  am¬ 
ber  colour.  It  Hill  preferved  the  fmell  of  ether,  but 
mixed  with  the  difagreeable  odour  of  the  caoutchouc, 
and  it  is  a  little  lels  fluid  than  pure  ether.  Upon  its 
being  thrown  into  water,  no  milky  liquor  was  produ¬ 
ced  y  but  there  arofe  to  the  furface  a  folid  membrane, 
which  poffeffed  the  great  elafticity  and  other  peculiar 
properties  of  the  caoutchouc.  He  obferves,  however, 
that  two  pints  of  the  beft  ether,  obtained  by  rectifying 
eight  or  ten  pints  of  the  common  ether  by  a  gentle 
heat,  muft  be  ufed,  in  order  to  the  fuccefs  of  the  ope¬ 
ration,- — 
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Caoutchouc,  ration. — The  diftinguilhing  properties  of  this  fub- 

* - 1  Ranee,  viz.  its  iolidity,  flexibility,  and  elaftieity,  and 

its  quality  of  refitting  the  action  of  aqueous,  fpirituous, 
faline,  oily,  and  other  common  folvents,  render  it  ex¬ 
tremely  fit  for  the  eonftrudlion  of  tubes,  eathcters, 
and  other  inftruments,  in  Which  thefe  properties  are 
wanted.  In  order  to  form  this  rcfin  into  fmall  tubes, 
M.  Maequer  prepared  a  folid  cylindrical  mould  of 
wax,  of  the  defired  fize  and  fliape  ;  and  then  dipping 
a  pencil  into  the  ethereal  folution  of  the  refin,  daubed 
the  mould  over  with  it,  till  he  had  covered^  it  with  a 
coat  of  reiin  of  a  fuflieient  thieknefs.  The  whole 
pieee  is  then  thrown  into  boiling  water  ;  by  the  neat 
of  which  the  wax  is  foon  melted,  and  rifes  to  the  iur- 
face,  leaving  the  refinous  tube  completely  formed  be- 

Groffart  informs  us,  that  lie  has  fucceeded  very  well 
in  employing  the  effential  oils  of  turpentine  and  laven¬ 
der  as  a  folvent  for  the  elaftie  gum,  and  thus  forming  it 
into  tubes  or  giving  it  any  fliape  that  is  wanted.  When 
the  elaftie  tube  is  prepared  with  oil  of  lavender,  the 
latter  may  be  feparated  by  immerfing  the  tube  in  alco¬ 
hol,  which  charges  itfelf  with  the  oil,  and  beeomes  a 
good  lavender  water.  Alcohol  ferves  another  purpofe 
befide  taking  up  the  effential  oil.  It  accelerates  very 
much  the  drying  of  caoutchouc  inftruments  which 
are  thus  formed.  Oil  of  turpentine  appeared  always 
to  have  a  kind  of  ftiekinefs  ;  and  the  fmell  which  could 
not  be  got  rid  of,  by  any  means  yet  difeovered,  was 

another  inconvenience.  . 

Groffart  propofes  another  folvent,  which  is  eaiily 
procured,  and  is  not  liable  to  the  inconvenience  juft 
mentioned.  This  folvent  is  water .  “  I  conceive 

(fays  he)  it  will  appear  ftrange  to  mention  water  as  a 
folvent  of  elaftie  gum,  that  liquid  having  been  always 
fuppofed  to  have  no  a£Hon  upon  it.  I  myfelf  refilled 
the  idea;  but  re  Hefting  that  ether,  by  being  faturated 
with  water,  is  the  better  enabled  to  aft  on  eaoutchouc, 
and  that  this  gum  when  plunged  into  boiling  water  be¬ 
comes  more  tranfparent  at  the  edges,  I  prefumed  that 
this  effeft  was  not  due  fimply  to  the  dilatation  ot  its 
volume  by  the  heat.  I  thought  that,  at  that  tempe¬ 
rature,  fome  aftion  might  take  place,  and  that  a  long- 
continued  ebullition  might  produce  more  fenfible  et- 
f'e&s.  I  was  not  difappointed  in  my  expectations,  and 
one  of  tliofe  tubes  was  prepared  without  any  other  lol- 
vent  than  water  and  heat.  I  proceeded  m  the  iame 
manner  as  with  ether  :  the  elaftie  gum  dilates  but  very 
little  in  boiling  water  j  it  beeomes  whitifli,  but  reco¬ 
vers  its  colour  again  by  drying  it  in  the  air  and  light. 
It  is  fuffieiently  prepared  for  ufe  when  it  has  been  a 
quarter  of  an  hour  in  boiling  water  :  by  this  time  its 
edges  are  fomewhat  tranfparent.  It  is  to  be  turned 
fpirally  round  the  mould,  in  the  manner  we  dcferibed 

before,  and  replunged  frequently  into  the  boiling  wa¬ 
ter,  during  the  time  that  is  employed  in  forming  the 
tube,  to  the  end  that  the  edges  may  be  difpofed  to 
unite  together.  When  the  whole  is  bound  with 
packthread,  it  is  to  be  kept  fome  hours  in  boiling  va- 
”  r.  i  •  ft  ill  kneninfr  on  the 
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molt  refift  tlie  aftion  of  folvents.  This  precaution  IsCaoutchoi. 
lefs  neceffary  when  ether  is  employed,  on  aceount  of‘ 
its  great  aftion  upon  the  caoutchouc* 

“  It  might  be  feared  that  the  action  of  water  upon 
caoutchouc  would  deprive  us  of  the  advantages  which 
might  otherwife  be  exposed ;  but  thefe  fears  will  be 
removed,  if  we  eonfider  that  the  affinities  differ  ac¬ 
cording  to  the  temperatures ;  that  it  is  only  at  a,  very 
high  temperature  that  water  cxereifes  any  fenfible  ac¬ 
tion  upon  caoutchouc.  I  can  affirm,  that  at  1200  of 
Reaumur’s  thermometer  (302°  of  Fahrenheit)  this  af¬ 
finity  is  not  fueli  as  that  the  water  can  give  a  liquid 


ter  j  after  which  it  is  to  be  dried,  ftill  keeping  on  the 

^  we  wlfh  to  be  more  certain  that  the  connexion 
is  perfeft,  the  fpiral  may  be  doubled  ;  but  we  muft  al¬ 
ways  avoid  placing  the  exterior  furfaces  of  the  flips  one 
ppon  the  other,  as  thofe  furfaces  are  the  parts  which 


form  to  caoutehoue  ;  and  it  does  not  appear  that  we 
havino'  any  thing  to  fear  in  praftiee  from  a  combination 
between  thefe  two  bodies,  which,  though  it  really  is  a 
true  folution,  does  not  take  place  in  any  fenfible  de¬ 
gree  but  at  a  high  temperature.  It  is  therefore  at  pre- 
fent  cafy  to  make  of  caoutchouc  whatever .  inftruments 
it  may  be  advantageous  to  have  of  a  flexible,  fupple, 
and  elaftie  fubftanee,  which  is  impermeable  to  water 
at  the  temperature  of  our  atmofphere,  and  refills  the 
aftion  of  acids  as  well  as  that  of  mOfl  other  folvents. 

As  to  the  durability  of  thefe  inftruments,  few  fubftan- 
ees  promife  more  than  this,  beeaufe  it  may  be  foldered 
afreffi  in  a  damaged  part.  Any  woven  fubftanee  may 
be  eovered  with  it;  it  is  only  required  that  the  fub-' 
Ranee  ffiould  be  of  a  nature  not  to  be  afted  upon  du¬ 
ring  the  preparation,  either  by  ether  or  by  boiling  wa¬ 
ter  ;  for  thefe  two  agents  are  thofe  which  appear  to  me 
to  merit  the  preference.  Artifts  will  frequently  find 
an  advantage  in  employing  ether,  as  it  requires  lefs 
time  ;  fo  that  a  perfon  may  make,  in  a  fingle  day,  any 
tube  he  may  have  occafion  for.  The  expenee  of  ether 
is  very  little,  fince  it  is  needful  only  to  difpofe  the 
caoutchouc  to  adhere  ;  and  being  brought  into  that 
Rate,  the  caoutchouc  may  be  kept  in  a  veffel  perfeftly 
well  elofed.  It  would  alfo  diminiffi  the  expence  of 
the  ether,  if,  inflead  of  waffiing  it  with  a  large  quantity 
of  water,  there  fliould  be  added  to  it  only  as  much  water 
as  it  can  take  up.”  Annates  de  Chimie ,  vol.  xi.  p.  149. 

A  refin  fimilar  to  this  was  fome  years  ago  difeover¬ 
ed  by  M.  Poivre,  in  the  ifle  of  France  ;  and  there  are 
various  milky  juices  extrafted  from  trees  in  A.meriea 
and  elfe where,  which  by  previous  mixtures  and  prepa¬ 
rations  are  formed  into  an  elaftie  refin,  but  of  an  infe¬ 
rior  quality  to  that  of  Cayenne  ;  fuch,  for  inflanee, 
arc  the  juices  obtained  from  the  Cecropia  peltate ,  the 
Ficus  religiofa  and  bidica ,  &e. 

Of  the  genuine  trees,  thofe  growing  along  the  banks 
of  the  river  of  the  Amazons  are  deferibed  by  M.  Con- 
damine  as  attaining  a  very  great  height,  being  at  the 
fame  time  perfeftly  ftraight,  and  having  no  branches 
except  at  top,  which  is  but  fmall,  covering  no  more 
than  a  circumference  of  ten  feet.  Its  leaves  bear  fome 
refemblanee  to  thofe  of  the  manioc  :  they  are  green  on 
the  upper  part,  and  white  beneath.  The  feeds  are 
three  in  number,  and  contained  in  a  pod  confiding  of 
three  eells,  not  unlike  thofe  of  the  ricimis  or  pa/ma 
Chrifti;  and  in  each  of  them  there  is  a  kernel,  which 
being  dripped  and  boiled  in  water  produces  a  thick  oil 
or  fat,  anfwering  the  purpofe  of  butter  in  the  cookery 
of  that  country. 

A  method  of  diffolving  this  elaftie  gum  without  e- 
ther,  for  the  purpofes  of  a  varnifti  or  the  like,  is  as  fol¬ 
lows’:  Take  one  pound  of  the  fpirit  of  turpentine,  and 
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s,  pound  of  the  gum  cut  into  very  fmall  pieees ; 
pour  the  turpentine  into  a  long-necked  matrafs,  which 
mull  be  placed  in  a  fand  bath  ;  throw  in  the  gum, 
not  all  at  once,  but  by  little  and  little  according  as  it 
is  perceived  to  diffolve  :  When  it  is  entirely  diffolvcd, 
pour  into  the  matrafs  a  pint  of  nut  or  linfeed  oil,  or 
oil  of  poppies,  rendered  deficcative  in  the  ufual  man¬ 
ner  with  litharge  :  Then  let  the  whole  boil  for  a  quar¬ 
ter  of  an  hour,  and  the  preparation  is  finifhed.  This 
would  make  an  excellent  varnifh  for  air  balloons,  were 
it  not  fo  expenfive  on  account  of  the  price  of  the  gum. 
— Another  method,  invented  by  Mr  Baldwin,  is  as 
follows.  Take  any  quantity  of  the  caoutchouc,  as 
two  ounces  avoirdupois  :  cut  it  into  fmall  bits  with  a 
pair  of  feiffars.  Put  a  llrong  iron  ladle  (fueh  as  plum¬ 
bers  or  glaziers  melt  their  lead  in)  over  a  common  pit* 
coal  or  other  fire.  The  fire  muft  be  gentle,  glowing, 
and  without  fmoke.  When  the  ladle  is  hot,  much  be¬ 
low  a  red  heat,  put  a  fingle  bit  into  the  ladle.  If 
black  Imokc  ifiucs,  it  will  prefently  flame  and  difap- 
pear  j  or  it  will  evaporate  without  flame  :  the  ladle  is 
then  too  hot.  When  the  ladle  is  lefs  hot,  put  in  a  fe- 
cond  bit,  which  will  produce  a  white  fmoke.  1  his 
white  fmoke  will  continue  during  the  operation,  and 
evaporate  the  caoutchouc  :  therefore  no  time  is  to  be 
loft  5  but  little  bits  are  to  be  put  in,  a  few  at  a  time, 
till  the  whole  are  melted.  It  fhould  be  continually 
and  gently  ftirred  with  an  iron  Or  brafs  fpoon.  Two 
pounds,  or  one  quart,  of  the  beft  drying  oil  (or  of 
raw  linfeed  oil,  which,  together  with  a  few  drops  of 
neats  foot  oil,  has  flood  a  month,  or  not  fo  long,  on  a 
lump  of  quicklime,  to  make  it  more  or  lefs  drying)  is 
to  be  put  into  the  melted  caoutchouc,  and  ftirred  till 
hot  :  and  the  whole  poured  into  a  glazed  vefiel,  through 
a  coarfe  gauze,  or  fine  fieve.  When  fettled  and  clear, 
which  will  be  in  a  few  minutes,  it  is  fit  for  ufe,  either 
hot  or  cold. 

The  abb£  Clavigero  informs  us,  that  the  elaftic 
gum  is  called  by  the  Mexicans  Ol/in  or  0///,  and  by  the 
Spaniards  of  that  kingdom  Vie :  That  it  diftils  from 
the  olquahuitl,  which  is  a  tree  of  moderate  fize  \  the 
trunk  of  which  is  fmooth  and  yellowifh,  the  leaves 
pretty  large,  the  flowers  white,  and  the  fruit  yellow 
and  rather  round,  but  angular  \  within  which  there  are 
kernels  as  large  as  filberts,  and  white,  but  covered 
with  a  yellowifh  pellicle  \  That  the  kernel  has  a  bitter 
tafte,  and  the  fruit  always  grows  attached  to  the  bark 
of  the  tree  :  That  when  the  trunk  is  cut,  the  ule  which 
diftils  from  it  is  white,  liquid,  and  vifeous  \  afterwards 
it  becomes  yellow  ;  and  laftly  of  a  leaden  colour, 
though  rather  blacker,  which  it  always  retains.  The 
tree,  he  adds,  is  very  common  in  the  kingdom  of  Gua- 
timala. 

Different  trees,  it  would  appear,  yield  the  ela¬ 
ftic  gum.  Aublet,  in  his  PI  f/oire  des  Plantes  de  la 
Guiane  (p.  871.),  deferibes  the  tree,  the  fruit,  and 
manner  of  collecting  the  juice  5  but  never  fhw  the 
flower  ;  he  calls  it,  however,  He<uea  Guianenjis .  In 
Jacquin’s  America,  it  is  called  Ec kites  Corymbofa.  The 
younger  Linnaeus,  in  his  Supp'ementum  Plant  arum  (p. 
422),  names  it  Jatropha  Elajiica ;  but  acknowledges 
that  he  only  gives  it  this  name  from  the  ftrufture  of 
the  fruit  having  moft  refemblance  to  that  genus,  his 
dry  fpecies  wanting  the  flowers. 

Of  the  above  gum,  it  is  faid,  the  Chinefe  make  e- 
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laftic  rings  for  lafeivious  purpofes. — Among  us  it  is 
ufed  by  furgeons  for  inje&mg  liquids,  and  by  painters 
for  rubbing  out  black  lead  pencil  marks,  &c. 

CAP,  a  part  of  drefs  made  to  cover  the  head,  much 
in  the  figure  thereof. 

The  ufe  of  caps  and  hats  is  referred  to  the  year 
*449,  the  firft  feen  in  thefc  parts  of  the  world  being 
at  the  entry  of  Charles  VII.  into  Rouen  :  from  that 
time  they  began  to  take  place  of  the  hoods,  or  chape- 
roons,  that  had  been  ufed  till  then.  When  the  cap 
was  of  velvet,  they  called  it  mortier ;  when  of  woil, 
fimply  bonnet .  None  but  kings,  princes,  and  knights, 
were  allowed  the  ufe  of  the  mortier.  The  cap  w  as  the 
hcad-drefs  of  the  clergy  and  graduates.  Pafquicr  fays, 
that  it  wras  anciently  a  part  of  the  hood  worn  by  the 
people  of  the  robe  ;  the  ikirts  whereof  being  cut  off 
as  an  encumbrance,  left  the  round  cap  all  eafy  com¬ 
modious  cover  for  the  head  *,  which  round  cap  being 
afterwards  affumed  by  the  people,  thofe  of  the  gown 
changed  it  far  a  fquare  one,  firft  invented  by  a  French¬ 
man,  called  Patrouillet  :  he  adds,  that  the  giving  of 
the  cap  to  the  ftudents  in  the  univerfities,  was  to  de¬ 
note,  that  they  had  acquired  full  liberty,  and  were  no 
longer  fubjeft  to  the  rod  of  their  fuperiors  \  in  imita¬ 
tion  of  the  ancient  Romans,  who  gave  a  pileus ,  or  cap, 
to  their  Haves,  in  the  ceremony  of  making  them  free  : 
whence  the  proverb,  Vocare  fervos  ad piieutn .  Hence, 
alfo,  on  medals,  the  cap  is  the  fymbol  of  Liberty, 
whom  they  reprefent  holding  a  cap  in  her  right  hand, 
by  the  point. 

The  Romans  were  many  ages  without  any  regular 
covering  for  the  head  :  when  cither  the  rain  or  fun 
was  troublefome,  the  lappet  of  the  gown  was  thrown 
over  the  head  •,  and  hence  it  is  that  all  the  ancient  fta- 
tues  appear  bareheaded,  excepting  fometimes  a  wreath, 
or  the  like.  And  the  fame  ufage  obtained  among  the 
Greeks,  where,  at  leaft  during  the  heroic  age,  no  caps 
wxre  known.  The  fort  of  caps  or  covers  of  the  head 
in  ufe  among  the  Romans,  on  divers  occafions,  were 
tlie  pitra ,  pileus ,  cucullus ,  galerus ,  and  patliolum  ;  the 
differences  between  which  are  often  confounded  by  an¬ 
cient  as  well  as  modern  wrritcrs. 

The  French  clergy  wear  a  {hallow  kind  of  cap, 
called  calotte ,  which  only  covers  the  top  of  the  head, 
made  of  leather,  fatin,  worfted,  or  other  fluff.  The 
red  cap  is  a  mark  of  dignity  allowed  only  to  thofe  who 
arc  raifed  to  the  cardinalate.  The  fccular  clergy  arc 
diftinguifhed  by  black  leathern  caps,  the  regulars  by 
knit  and  wrorfted  ones* 

Churchmen,  and  the  members  of  univerfities,  ftu- 
deui.s  in  l&w,  phyfic,  &c*  as  well  as  graduates,  wear 
fquare  caps*  In  moft  univerfities  doctors  arc  diftin- 
guifhed  by  peculiar  caps,  given  them  in  affuming  the 
deflorate.  Wickliff  calls  the  canons  of  his  time  bi- 
fircati ,  from  their  caps.  Pafquier  obferves,  that,  ia 
his  time,  the  caps  worn  by  the  churchmen,  &.C.  were 
called  fquare  caps  3  though,  in  effeft,  they  were  round 
yellow  caps. 

The  Chinefe  have  not  the  ufe  of  the  hat,  like  us  * 
but  wear  a  cap  of  a  peculiar  ftruflure,  which  the  laws 
of  civility  will  not  alknv  them  to  put  off :  it  is  differ¬ 
ent  for  the  different  feafoiis  of  the  year  :  that  ufed  in 
fummer  is  in  form  of  a  cone,  ending  at  top  in  a  point. 
It  is  made  of  a  very  beautiful  kind  of  mat,  much  va¬ 
lued  in  that  country,  and  lined  with  fatin :  to  this  is 
U  added. 
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added,  at  top,  a  large  lock  of  red  filk,  which  falls  all 
round  as  low  as  the  bottom  •,  fo  that,  in  walking,  the 
filk  fluctuating  regularly  on  all  fides,  makes  a  graceful 
appearance  :  fometimes,  inftead  of  filk,  they  uie  a  kind 
of  bright  red  hair,  the  luftre  whereof  no  weather  ef¬ 
faces.  In  winter  they  wear  a  plulh  cap,  bordered  with 
martlet’s  or  fox’s  fkin  ;  as  to  the  reft,  like  thofe  for 
the  funimer.  Thefe  caps  are  frequently  fold  for  eight 
or  ten  crowns  ;  but  they  are  fo  fhort,  that  the  ears  are 

expofed.  .  .  r 

The  cap  is  fometimes  ufed  as  a  mark  ol  mtamy  ;  in 
Italy  the  Jews  are  diftinguilhed  by  a  yellow  cap  ;  at 
Lucca  by  an  orange  one.  In  France,  thofe  who  had 
been  bankrupts  were  obliged  ever  after  to  wear  a  green 
cap,  to  prevent  people  from  being  impofed  on  in  any 
future  commerce.  By  feveral  arrets  in  1584,  1622, 
162S,  1688,  it  was  decreed,  that  if  they  were  at  any 
time  found  without  their  green  cap,  their  proteftion 
fhould  be  null,  and  their  creditors  empowered  to  call 
them  into  prifon  :  but  the  fentence  is  not  now  exe- 
euted. 

CAP  of  Maintenance ,  one  of  the  regalia,  or  orna- 
ments  of  ftate,  belonging  to  the  kings  of  England,  be¬ 
fore  whom  it  was  carried  at  the  coronation  and  other 
great  folemnities.  Caps  of  maintenance  are  alfo  car¬ 
ried  before  the  mayors  of  the  feveral  cities  in  Eng- 

Cap  and  Button,  are  two  fmall  iflands,  lying  in 
longitude  10 ;°  48'  30"  eaft  ;  and  in  latitude,  the  for¬ 
mer  50  58'  3  ",  the  latter  50  49'  fouth.  They  are 
thus  deferibed  by  Sir  George  Staunton. 

«  At  a  little  diftance  they  might  be  nnftaken  lor 
the  remains  of  old  caftles,  mouldering  into  heaps  of 
ruins,  with  tail  trees  already  growing  upon  the  tops  •, 
but  at  a  nearer  view,  they  betrayed  evident  marks  ol  a 
volcanic  origin.  Explofions  from  fubterraneous  fires, 
produce,  for  the  moll  part,  lulls  of  a  regular  lhape, 
and  terminating  in  truncated  cones  ;  but  when  from  a 
fubaqueous  volcano  eruptions  are  thrown  up  above  the 
furface  of  the  fea,  the  materials,  falling  back  into  the 
water,  are  more  irregularly  difperfed,  and  generally 
leave  the  fides  of  the  new  creation  naked  and  nulhapen, 
-as  in  the  inftance  of  Amfterdam,  and  of  thofe  fmaller 
fpots  called,  from  fome  refemblance  in  Qiape,  the  Cap 

and  Button.  .  . 

“  In  the  Cap  were  found  two  caverns,,  running  ho¬ 
rizontally  into  the  iide  of  the  rock  ;  and  in  thefe  were 
a  number  of  thofe  birds  nefts  fo  much  prized  by  the 
Chinefe  epicures.  They  feemed  to  be  compoied  of 
hue  filaments  cemented  together  by  a  tranfparent  vii- 
cous  matter,  not  unlike  what  is  left  by  the  foam  of  the 
fea  upon  Hones  alternately  covered  by  the  tide,  or  thole 
gelatinous  animal  fubftances  found  floating  on  every 
coaft.  The  nefts  adhere  to  each  other,  and  to  the 
fides  of  the  cavern,  moftly  in  rows,  without  any  break 
or  interrup  ion.  The  birds  that  build  thefe  nefts  are 
fmall  gray  (wallows,  with  bellies  of  a  dirty  white. 
They  were  flving  about  in  coniiderable  numbers  ;  but 
they  were  fo  fmall,  and  their  night  fo  quick,  that  they 
efcap  d  the  (hot  fired  at  them.  T he  fame  nefts  are  laid 
alro  lo  be  found  in  deep  caverns,  at  the  foot  of  the 
hie  heft  mountains  in  the  middle  of  Java,  and  at  a  al¬ 
liance  from  the  fea,  from  which  the  birds,  it  is  thought, 
derive  no  materials,  either  for  their  food  or  the  con- 
ftruaion  of  their  nefts  j  as  it  does  not  appear  probate 


they  fhould  fly,  in  fcarch  of  either,  over  the  interme¬ 
diate  mountains,  which  are  very  high,  or  againft  the 
boifterous  winds  prevailing  thereabouts.  They  feed 
on  infeCls,  which  they  find  hovering  over  ftagnated 
pools  between  the  mountains,  and  for  catching  which 
their  wide-opening  beaks  are  particularly  adapted. 
They  prepare  their  nefts  from  the  belt  remnants  of 
their  food.  Their  greateft  enemy  is  the  kite,  who  of¬ 
ten  intercepts  them  in  their  paflage  to  and  from  the  ca¬ 
verns,  which  are  generally  furrounded  with  rocks  of 
gray  limeftone  or  white  marble.  The  nefts  are  placed 
in  horizontal  rows  at  different  depths,  from  30  to  5^ 
feet.  The  colour  and  value  of  the  nefts  depend  on  the 
quantity  and  quality  of  the  inieas  caught,  and  perhaps 
alfo  on  the  fituation  where  they  are  built.  Their  va¬ 
lue  is  chiefly  determined  by  the  uniform  finenefs  and 


delicacy  of  their  texture  5  thofe  that  are.  white  and 


tranfparent  being  moll  efteemed,  and  fetching  often  m 
China  their  weight  in  lilver.  Thefe  nefts  are  a  con  ft- 
derable  objea  of  traffic  among  the  Javanefe,  and  many 
are  employed  in  it  from  their  infancy.  The.  birds  hav¬ 
ing  fpent  near  two  months  in  preparing  their  nefts,  lay 
each  two  eggs,  which  are  hatched  in  about  fifteen 
days.  When  the  young  birds  become  fledged,  it  is 
thought  time  to  feize  upon  their  nefts,  which  is  done 
regularly  thrice  a-year,  and  is  effe  :ed  by  means  of 
ladders  of  bamboo  and  reeds,  by  which  the  people  de- 
feend  into  the  cavern  *,  but  when  it  is  very  deep,  rope 
ladders  are  preferred.  This  operation  is  attended  with 
much  danger  }  and  feveral  break  their  necks  in  the  at¬ 
tempt.  The  inhabitants  of  the  mountains  generally 
employed  in  it  begin  always  by  facrificing  a  buffalo  i 
which  cuftom  is  conftantly  obierved  by  the  Javanefe 
on  the  eve  of  every  extraordinary  enterprife.  They 
alfo  pronounce  fome  prayers,  anoint  themfelves  with 
fweet-feented  oil,  and  fmoke  the  entrance  of  the  ca¬ 
vern  with  gum-benjamin.  Near  fome  of  thofe  caverns 
a  tutelar  goddefs  is  worftiipped,  whofe  prieft  burns  in- 
cenfe,  and  lays  his  protecting  hands  on  every  perfon 
preparing  to  defeend  into  the  cavern.  .  A  flambeau.  1* 
carefully  prepared  at  the  fame  time,  with  a  gum  which 
exudes  from  a  tree  growing  in  the  vicinity,  and  is  not 
•eafily  extinguifhed  by  fixed  air  or  fubterraneous  va¬ 
pours.  The  (wallow,  which  builds  thofe  neils,  is  de- 
feribed  as  not  having  its  tail  feathers  marked  with 
white  fpots,  which  is  a  character  attributed  to  it  by 
Linnaeus  5  and  it  is  poffible  that  there  aie  two  fpecits 
or  varieties  of  the  (wallow,  whofe  nefts  are  alike  va¬ 
luable  .  ...... 

Cap,  in  fhip-building,  a  ftrong  thick  block  . 
wood,  ufed  to  confine  two  mafts  together,  when  one  is 
erefted  at  the  head  of  the  other  in  order  to  lengthen 
it.  It  is  for  this  purpofe  furnifhed  with  two  holes 
perpendicular  to  its  length  and  breadth,  and  parallel 
to  its  thicknefs  :  one  of  thefe  is  fquare,  and  the  other 
round  :  the  former  being  folidly  fixed  upon  the  upper 
end  of  the  lower  mail,  whilft  the  latter  receives  the 
maft  employed  to  lengthen  it,  and  fecures  it  in  this 

pofition.  .  , 

CAPACIO,  an  epifcopal  town  of  Italy  m  the 
kingdom  of  Naples,  and  in  the  hither  Principato.  E. 
Long.  15*  18.  N.  Lat.  40.  4°* 

CAPACITY,  in  a  general  fenfe,  an  aptitude  or 
difpofition  to  hold  or  retain  any  thing. 

Capacity,  in  Geometry ,  is  the  folid  contents  cf  any 

.body  a 
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Capacity  body  )  alfo  our  hollow  meafures  for  wine,  beer,  corn, 
II  fait,  &c.  are  called  meafures  of  Capacity. 

**aPe^*  Capacity,  in  Law,  the  ability  of  a  man,  or  body 
politic,  to  give  or  take  lands  or  other  things,  or  fue 
a  &  ions. 

Our  law  allows  the  king  two  capacities  •,  a  natural, 
and  a  political  ;  in  the  firlt,  he  may  purchafe  lands  to 
him  and  his  heirs  in  the  fecond,  to  him  and  his  fuc- 
ceffors.  The  clergy  of  the  church  of  England  have 
the  like. 

CAPARASON,  or  Caparison,  the  covering  or 
clothing  laid  over  a  horfe  •,  efpecially  a  fumpter  horfc, 
*  or  horfe  of  flat©.  The  word  is  Spanifh,  being  an  aug¬ 
mentative  of  cape ,  caput,  head . 

Anciently  the  caparafons  were  a  kind  of  iron  ar¬ 
mour,  wherewith  horfes  were  covered  in  battle. 

CAPE,  in  Geography,  a  high  land  running  out 
with  a  point  into  the  fea,  as  Cape  Nord,  Cape  Horn, 
the  Cape  of  Good  Plope,  &.c. 

Cape  Elk .  See  Cervus,  Mammalia  Index, 

Cape  Breton .  See  Breton. 

Cape  Coaf  Cqflle .  See  Coast. 

Cape  of  Good  Hope .  See  Good  Hope* 

Cape  Verd.  See  Verd. 

CAPELL,  Edward,  a  gentleman  well  known  by 
his  indefatigable  attention  to  the  works  of  Shakefpeare, 
was  a  native  of  the  county  of  Suffolk,  and  received  his 
education  at  the  fchool  of  St  Edmund’s  Bury.  In  the 
dedication  of  his  edition  of  Shakefpeare,  in  1768,  to 
the  duke  of  Grafton,  he  obferves  *,  that  “  his  father 
and  the  grandfather  of  his  grace,  were  friends,  and  to 
the  patronage  of  the  deceafed  nobleman  he  owed  the 
leifure  which  enabled  him  to  bellow  the  attention  of 
2d  years  on  that  Work.”  The  office  which  his  grace 
bellowed  on  Mr  Capell  was  that  of  deputy-infpedlor 
of  the  plays,  to  which  a  falary  is  annexed  of  200I.  a-year. 
So  early  as  the  year  1745?  as  Mr  Capell  himfelf  informs 
us,  fhocked  at  the  licentioufncfs  of  Hanmer’s  plan,  he 
firlt  projected  an  edition  of  Shakefpeare,  of  the  ilridteft 
aecuracy,  to  be  collated  and  publifhed  in  due  time, 
ex  fide  codicum .  He  immediately  proceeded  to  collect 
and  compare  the  oldclt  and  fcarcelt  copies  \  noting  the 
Original  excellencies  and  defedts  of  the  rarelt  quartos, 
and  diftinguifhing  the  improvements  or  variations  of 
the  firft,  fecond,  and  third  folios  :  and  after  many 
years  labour  produced  a  very  beautiful  fmall  odtavo, 
in  10  volumes,  with  an  “  Introduction. ”  There  is 
not,  the  authors  of  the  Monthly  Review  obferve, 
among  the  various  publications  of  the  prefent  literary 
era,  a  more  lingular  compofition  than  that  u  Intro¬ 
duction.”  In  ityle  and  manner  it  is  more  obfolete 
and  antique  than  the  age  of  which  he  treats.  It  is 
Lord  Herbert  of  Cherbury,  walking  the  new  pave- 
inent  in  all  the  trappings  of  romance  *,  but,  like  Lord 
Herbert,  it  difplays  many  valuable  qualities  accom¬ 
panying  this  air  of  extravagance,  much  found  fenfe, 
and  appropriate  erudition.  In  the  title-page  of  “  Mr 
William  Shakefpeare,  his  Comedies,  Hiltories,  and 
Tragedies,”  it  was  alfo  announced  and  promulgated, 
u  Whereunto  will  be  added,  hi  fome  other  volumes, 
notes  critical  and  explanatory,  and  a  body  of  various 
readings  entire.”  “  The  Introduction”  likewife  de¬ 
clared,  that  thefe  “  note3  and  various  readings”  would 
be  accompanied  with  another  work,  difcloling  the 
fources  from  which  Shakefpeare  “  drewr  the  greater 


part  of  his  knowledge  in  mythological  and  claffical  Capell 
matters,  his  fable,  his  hiftory,  and  even  the  feeming  ft. 
peculiarities  of  his  language — to  which,”  fays  Mr  US' 

Capell,  “  we  have  given  for  title,  The  School  of 
Shakefpeare.”  Nothing  furely  could  be  more  pro¬ 
perly  conceived  than  fueh  defigns  ^  nor  have  we  ever 
met  with  any  thing  better  grounded  on  the  lubjeCl  of 
“  the  learning  of  Shakefpeare,”  than  what  may  be> 
found  in  the  long  note  to  this  part  of  Mr  Cape ll’s  In¬ 
troduction.  It  is  more  folid  than  even  the  popular 
“  Effay”  on  this  topic.  Certain  quaintneffes  of  ilyle, 
and  peculiarities  of  printing  and  pUnCtuation,  attended 
th©  whole  of  this  publication.  The  outline,  however, 
wras  correCt ;  and  the  critic,  with  unremitting  toil, 
proceeded  in  his  undertaking.  But  while  he  was  div¬ 
ing  into  the  claflics  of  Caxton  (to  continue  the  Re¬ 
viewers  account),  and  working  his  way  under  ground, 
like  the  river  Mole,  in  order  to  emerge  with  all  his 
glories  •,  while  he  was  looking  forward  to  his  tri¬ 
umphs,  certain  other  aCtive  fpirits  went  to  work  upon 
his  plan  )  and,  digging  out  the  promifed  treafures, 
laid  them  prematurely  before  the  public,  defeating  the 
effeCt  of  our  critic’s  difeoveries  by  anticipation,  btee- 
vens,  Malone,  Farmer,  Percy,  Reed,  and  a  whole 
holt  of  literary  ferrets,  burrowed  into  every  hole  and 
corner  of  the  warren  of  modern  antiquity,  and  over¬ 
ran  all  the  country,  whole  map  had  been  delineated 
by  Edward  Capell.  Such  a  contingency  nearly  dag¬ 
gered  the  Ready  and  unfhaken  perfeverance  of  our 
critic,  at  the  very  eve  of  the  completion  of  his  la¬ 
bours,  and  as  his  editor  informs  us — for,  alas  !  at 
the  end  of  near  .40  years,  the  publication  was  pofthu- 
mous,  and  the  critic  himfelf  no  more! — he  was  almofl 
determined  to  lay  the  work  wholly  afide.  He  perfevered, 
howrever,  by  the  encouragement  of  fome  noble  and  wor¬ 
thy  perfons  *,  and  to  fuch  their  encouragement,  and  his 
perfeverance,  the  public  was,  in  1783,  indebted  for 
three  large  volumes  in  4to,  under  the  title  of  “  Notes 
and  various  readings  of  Shakefpeare  ;  together  with 
the  School  of  Shakefpeare,  or  ExtraCls  from  divers 
Englilli  Books  that  were  in  print  in  the  Author’s 
time  }  evidently  fhowing  from  wdienee  his  feveral  Fa¬ 
bles  were  taken,  and  fome  parcel  of  his  Dialogue.  Al¬ 
fo  farther  extraCls,  which  contribute  to  a  due  under- 
ftanding  of  his  Writings,  or  give  a  light  to  the  Hiftory 
of  his  Life,  or  to  the  Dramatic  Hiftory  of  his  Time.  By 
Edw.  Capell.”— Belidcs  the  works  already  mentioned, 

Mr  Capell  was  the  editor  of  a  volume  of  ancient  poems 
called  “  Prolufions  j”  and  the  alteration  of  u  Anthony 
and  Cleopatra,”  as  adted  at  Drury  Lane  in  1758.  He 
died  January  24.  1781. 

CAPELLA,  in  Aflronomy ,  a  bright  fixed  ftar  in 
the  left  fhoulder  of  the  conit  ellation  Auriga  * 

CAPELLE,  a  town  of  France,  in  Picardy,  and  ik 
the  Tierachc,  eight  miles  from  Guife.  It  was  taken 
by  the  Spaniards  in  1636;  but  retaken  the  year  afters 
E.  Long.  3.  59.  N.  Lat.  49.  58. 

CAPELLETS.  See  Farriery  Index . 

CAPELLUS,  Lewis,  an  eminent  French  Prote- 
flant  divine,  born  at  Sedan  in  Champagne  about  the 
year  1579*  He  was  the  author  of  fome  learned  wrorks : 
but  is  chiefly  know  n  from  the  controverfy  he  engaged 
in  with  the  younger  Buxtorf  concerning  the  antiquity 
of  Hebrew  points,  which  Capellus  undertook  to  dif- 
prove.  His  Critica  Sacra  was  alfo  an  elaborate  work, 

U  2  and 
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Capel'us  and  excited  fome  difputes.  He  died  in  1658,  having 

II,  made  an  abridgement  of  his  life  in  his  work  De  Gente 
Caperolans 


5<S  1 


CAP 


Cabel/ori \ 

CAPER.  See  Cafparis,  Botany  Index . 

Caper  alfo  denotes  a  vcirel  ufed  by  the  Dutch  for 
cruifmg  and  taking  prizes  from  the  enemy  •,  in  which 
fenfe,  caper  amounts  to  the  fame  with  privateer.  Ca¬ 
pers  are  commonly  double  officered,  and  crowded  with 
hands  even  beyond  the  rates  of  fhips  of  war,  becaufe  the 
thing  chiefly  in  view  is  boarding  the  enemies. 

CAPERNAUM,  a  city  celebrated  in  the  Gofpels, 
being  the  place  where  Jefus  ufually  refided  during  the 
time  of  his  miniftry.  This  city  is  nowhere  mention¬ 
ed  in  the  Old  Teftament  under  this  or  any  other  name 
like  it  j  and  therefore  it  is  not  improbable  that  it  was 
one  of  thofe  towns  which  the  Jews^  built  after  their 
return  from  the  Babylonifli  captivity.  It  flood  on 
the  fea  coaft,  i.  e.  on  the  coaft  of  the  fea  of  Galilee,  m 
the  borders  of  Zebulon  and  Nephtalim  (Mat.  iv.  15*)» 
and  confequently  towards  the  upper  part  thereof.  It 
took  its  name  no  doubt  from  an  adjacent  fpiing,  o 
great  repute  for  its  clear  and  limpid  water  $  and 
which,  according  to  Jofephus,  was  by  the  natives  calledr 
Capernaum.  As  this  fpring  might  be  fome  inducement 
to  the  building  the  town  in  the  place  where  itftood, 
fo  its  being  a  convenient  wafting  place  from  Galilee  to 
any  part  on  the  other  fide  of  the  fea,  might  be  fome 
motive  to  our  Lord  for  his  moving  from  Nazareth,  and 
making  this  the  place  of  his  moil:  conftant  refidence. 
Upon  Riis  account  Capernaum  was  highly  honoured, 
and  faidby  our  Lord  himfelf  to  be  exalted  unto  heaven; 
but  bccaufe  it  made  no  right  ufe  of  this  iignal  favour, 
it  drew  from  him  the  fevere  denunciation,  that  it 
fhould  be  brought  down  to  hell  (Matt.  xi.  23.),  which 
has  certainly  been  verified  :  for,  as  Dr  Wells  obferves, 
fo  far  is  it  from  being  the  metropolis  of  all  Galilee,  as 
it  once  was,  that  it  confided  long  fince  of  no  more  than 
fix  poor  fifhermen’s  cottages,  and  may  perhaps  be  now 
totally  defolate. 

CAPEROLANS,  a-  congregation  of  religious  in 
Italy,  fo  called  from  Peter  Caperole  their  founder,  in 
the  15th  century. 

The  Milanefe  and  Venetians  being  at  war,  the  en¬ 
mity  occafioned  thereby  fpread  itfelf  to  the  very  cloii- 
ters.  The  fuperiors  of  the  province  of  Milan,  of  mi¬ 
nor  brothers,  which  extended  itfelf  as  far  as  the  ter¬ 
ritories  of  the  republic  of  Venice,  carried  it  fo  haugh¬ 
tily  over  the  Venetians,  that  thofe  of  the  convent  ot 
Brefcia  refolved  to  (hake  off  a  yoke  which  was  grown 
infupportable  to  them.  The  fuperiors,  informed  of 
this,  expelled  out  of  the  province  thofe  whom  they 
eonfidered  as  the  authors  of  this  defign  ;  the  principal 
of  whom  were  Peter  Caperole,  Matthew  dc  Tharvillo, 
and  Bonaventure  of  Brefcia.  Peter  Caperole,  a  man 
of  an  eiiterprifing  genius,  found  means  to  feparate  the 
convents  of  Brefcia,  Bergamo,  and  Cremona,  from  the 
province  of  Milan,  and  fubjeft  them  to  the  conven¬ 
tuals.  This  occafioned  a  law-fuit  between  the  vi- 
car-general  and  thefe  convents,  which  was  deter¬ 
mined  in  favour  of  the  latter ;  and  thefe  convents, 
1475,  by  the  authority  of  Pope  Sixtus  IV.  were 


congregation,  which  was  called  from  him  Caferolans.  GaperoIaA 
This  congregation  dill  fubfifts  in  Italy,  and  is  compofed  „ 


erefted"  into  a  dillina  vicarate,  under  the  title  of 
that  of  Brefcia.  This  not  fatisfying  the  ambition  ot 
Caperole,  he  obtained,  by  the  interpofition  of  the  doge 
of  Venice,  that  this  vicarate  might  be  eretted  into  a 


of  24  convents,  fituated  in  Brefcia,  Bergamo,  and  Cre-  , 
mafeo. 

C  APEQUIN,  a  town  of  Ireland,  in  the  county  of 
Waterford,  and  province  of  Munfter,  fituated  on  the 
river  Black  water.  W.  Long.  7.  50.  N.  Lat.  52.  5. 

CAPESTAN,  a  town  of  France,  in  Lower  Lan- 
guedoc,  in  the  dioccfeof  Narbonne,  and  near  the  royal 
canal.  E.  Long.  3.  5.  N.  Lat.  43.  35. 

CAPH,  a  Jewifh  meafure  of  capacity  for  things, 
eftimated  by  Kimchi  at  the  30th  part  of  the  log,  by 
Arbuthnot  at  the  16th  part  of  the  hin  or  3  2d  of ^ the 
feah,  amounting  to  five-eighths  of  an  Englifh  pint.  The 
caph  does  not  occur  in  Scripture  as  the  name  of  any' 
meafure. 

CAPHAR,  zt  duty  which  the  Turks  raifed  on  the 
Chriftians  who  carry  or  fend  merchandifes  from  Aleppo 
to  Jerufalem  and  other  places  in  Syria. 

This  duty  of  caphar  was  fir  ft  impofed  by  the  Chri¬ 
ftians  themfelves,  when  they  were  in  poffeffion  of  the 
Holy  Land,  for  the  maintenance  of  the  troops  which 
were  planted  in  difficult  paffes  to  obferve  the  Arabs 
and  prevent  their  incuriions.  It  is  ft  ill  continued,  and 
much  incrcafed  •  by  the  Turks,  under  pretence  of  de. 
fending  the  Chriftians  againft  the  Arabs ;  with  whom, 
ncverthelefs,  they  keep  a  fecret  intelligence,  favouring 
their  excurfions  and  plunders. 

C  A  PHTOR,  in  Ancient  Geography ,  a  town  or  diftriCt: 
of  Higher  Egypt :  and  hence  the  people  called  Caph - 
torim  or  Caphtorei. — Caphtor  is  an  illand  of  Egypt, 
Ai  Caphtor,  (Jeremiah)  :  probably  one  of  thofe  m  the 
Nile.  Dr  Wells  fuppofes  it  to  be  Coptos,  which  flood, 
m  a  fmall  ifland.  Thence  came  the  Caphtorim  or  Caph- 
torcei ,  in  Paleftine  ;  who  with  the  Philiftincs  confpired 
to  extirpate  the  Hevsei  ;  and  whofe  name  was  (wal¬ 
lowed  up  in  that  of  the  Philiftincs.  # 

CAPI-aga,  or  Capi -Agaff,  a  Turkifh  officer  wh<> 
is  governor  of  the  gates  of  the  feraglio,  or  grand-mafter 
of  the  feraglio. 

The  capi-aga  is  the  firft  dignity  among  the  white 
eunuchs  :  he  is  always  near  the  perfon  of  the  grand' 
fignior  :  he  introduces  ambaffadors  to  their  audience  t 
nobody  enters  or  goes  out  of  the  grand  fignior’s  apart¬ 
ment  but  by  his- means.  His  office  gives  him  the  pri¬ 
vilege  of  wearing  the  turban  in  the  ieraglio,  and  ox 
going  everywhere  on  horfeback.  He  accompanies- 
the  grand  fignior  to  the  apartment  of  the  fultanas,  but 
flops  at  the  door  without  entering.  His  appointment 
is  very  moderate  •,  the  grand  fignior  bears  the  expence 
of  his  table,  and  allows  him  at  the  rate  of  about  fixty 
French  livres  per  day  •,  but  his  office  brings  him.  m- 
abundance  of  prefents  5  no  affair  of  confequence  coming 
to  the  emperor’s  knowledge  without  paffing  throug  1 

his  hand.  The  capi-aga  cannot  be  bafhaw  when  he 
quits  his  poll. 

CAPIAS,  in  Law,  a  writ  of  two  forts;  one  beiore 
judgement  in  an  adion,  and  the  other  after.  That  be¬ 
fore-judgement  is  called  capias  ad  refpondendum,  where 
an  original  is  iffued  cut,  to  take  the  defendant,  and 
make  him  anfwer  the  plaintiff,  lliat  after  judgement 
is  of  divers  kinds  ;  as,  .  , 

CAPIAS  ad  Satisfaciendum,  a  writ  of  execution  that 
iffues  on  a  judgement  obtained,  and  lies  where  any  per¬ 
fon  recovers  in  a  perfonal  action,  as  for  debt,  damages, 
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6tc.  in  which  cafes  this  writ  iffues  to  the  fheriff,  com¬ 
manding  him  to  take  the  body  of  him  againft  whom 
the  debt  is  recovered,  who  is  to  be  kept  in  prifon  till 
he  makes  fatisfa&ion. 

CAPIAS  Pr<o  Fine  is  a  writ  lying  where  a  perfon  is 
fined  to  the  king,  for  fome  offence  committed  againft 
a  ftatute,  and  he  does  aot  difeharge  the  fine  accord¬ 
ing  to  the  judgement  *,  therefore  his  body  (hall  be  taken 
by  this  writ,  and  committed  to  gaol  till  the  fine  is 
paid. 

CAPIAS  Utlegatum ,  a  writ  which  lies  againft  any  one 
outlawed,  upon  any  a&ion  perfonal  or  criminal,  by 
which  the  fheriff  is  ordered  to  apprehend  the  party 
outlawed,  for  not  appearing  on  the  exigent,  and  keep 
him  in  fafe  cuftody  till  the  day  of  return,  when  he  is 
ordered  to  prefent  him  to  the  court,  to  be  there  farther 
ordered  for  his  contempt. 

CAPIAS  in  Withernam ,  a  writ  that  lies  for  cattle  in 
withernam :  that  is,  where  a  diftrefs  taken  is  driven 
out  of  the  county,  fo  that  the  fheriff  cannot  make  de¬ 
liverance  upon  a  replevin  ;  then  this  writ  iffucs,  com¬ 
manding  the  fheriff  to  take  as  many  beads  of  the  dif- 
traincr,  &c. 

CAPIGI,  a  porter  or  doorkeeper  of  the  Turkifh 
feraglio.  There  are  about  five  hundred  eapigis  or  por¬ 
ters  in  the  feraglio,  divided  into  two  companies  *  one 
confiding  of  three  hundred,  under  a  chief  called  Capigi- 
Bajfa,  who  has  a  ftipend  of  three  ducats  per  day  *  the 
other  confifts  of  two  hundred,  diftinguifhed  by  the 
name  of  Cuccicapigi ,  and  their  chief  Cuccicapigi-Bajfa ,' 
who  has  two  ducats.  The  capigis  have  from  feven  to 
fifteen  afpers  per  day  \  fome  more,  others  lefs.  Their 
bufinefs  is  to  affift  the  janizaries  in  the  guard  of  the 
firft  and  fecond  gates  of  the  feraglio*  fometimes  all 
together *  as  when  the  Turk  holds  a  general  council, 
receives  an  ambaffador,  or  goes-  to  the  mofque  *  and 
fometimes  only  in  part  *  being  ranged  on  either  fide 
to  prevent  people  entering  with  -arras*  any  tumults 
being  made,  &c.  The  -word,  in  its  original,  fignifies' 
gate . 

CAPILLAMENT,  in  a  general  fenfe,  fignifies  a- 
hair  :  whence  the  word  is  applied  to  feveral  things, 
which  on  account  of  their  length  or  their  finenefs  re-* 
femble  hairs  :  as, 

CAPILLAMENTS  of  the  Nerves ,  in  Anatomy,  the  fine 
fibres  or  filaments  whereof  the  nerves  are  compofed. 

CAPILLARY,  in  a  general  fenfe,  an  appellation 
given  to  things  on  account  of  their  extreme  finenefs  or 
refembling  hair. 

CAPILLAR T  Tubes ,  in  P/iyfcs ,  are  fmall  pipes  of  glafs,’ 
whofe  canals  are  extremely  narrow,  their  diameter  be¬ 
ing  only  a  half,  a  third,  or  a  fourth  of  a  line. 

The  afeent  of  water,  &c.  in  capillary  tubes,  is  a- phe¬ 
nomenon  that  has  long  embarraffed  the  philofophers 
for  let  one  end  of  a  glafs  tube  open  at  both  extremities 
be  immerged  in  water,  the  liquor  within  the  tube  will 
rife  to  a  confiderable  height  above  the  external  furfaee : 
or  if  two  or  more  tubes  are  immerged  in  the  fame 
fluid,  one  a  capillary  tube,  and  the  other  of  a  larger 
bore,  the  fluid  will  afeend  higher  in  the  former  than 
in  the  latter  *  and  this  will  be  in  a  reciprocal  ratio  of 
the  diameters  of  the  tubes. 

In  order  to  account  for  this  phenomenon,  it  will  be 
neeeffary  firft  to  premife,  that  the  attraction  between 
the  particles  of  glafs  and  water  is  greater  than  the 


attraction  between  the  particles  of  water  themfelves :  Capillary 
for  if  a  glafs  tube  be  placed  in  a  pofition  parallel  to  JJ  . 
the  horizon,  and  a  drop  of  water  be  applied  to  the  .  api 
under  fide  of  the  tube,  it  will  adhere  to  it  :  nor  will' 
it  fall  from  the  glafs  till  its  bulk  and  gravity  are  fer 
far  increased,  as  to  overcome  the  attraction  of  the 
glafs.  Hence  it  is  eafy  to  conceive  how  fenfibly  fuch 
a  power  muft  aCt  on  the  furfaee  of  a  fluid,  not  vifeid, 
as  water,  contained  within  'the  fmall  cavity  or  bore  of 
a  glafs  tube  *  as  alfo  that  it  will  be  proportion  ably 
ftronger  as  the  diameter  of  the  bore  is  fmaller  *  for  it 
will  be  evident  that  the  efficacy  of  the  power  is  in  the 
inverfe  proportion  of  the  diameter,  when  it  is  confider- 
ed,  that  fuch  particles  only  as  are  in  contaCt  with  the- 
fluid,  and  thofe  immediately  above  the  furfaee,  cam 
effeCt  it. 

Now  thefe  particles  form  a  periphery  contiguous  to 
the  furfaee,  the  upper  part  of  which  attraCts  and  raifes^ 
the  furfaee,  while  the  lower  part,  which  is  in  contaCl 
with  it,  fupports  it:  fo  that  neither  the  thick'nefs  nor 
length  of  the  tube  is  of  any  confequence  here  *  the  peri¬ 
phery  of  particles  only,  which  is  always  proportionable 
to  the  diameter  of  the  bore,  is  the  only  aCting  power. 

The  quantity  of  the  fluid  raifed  will  therefore  be  as  the' 
furfaee  of  the  bore  -which  it  fills,  that  is,  as  the  dia-* 
meter  *  for  otherwife  the  cffeCt  -would  not  be  propor¬ 
tional  to  the  caufe,  fince  the  quantities  are  always  as 
the  ratio  of  the  diameters  *  the  heights  therefore  to 
which  the- fluids  will  rife  in  different  tubes,  will  be  in- 
verfely  as  the  diameters. 

Some  doubt  whether  the  law  holds  throughout,  off 
the  afeent  of  the  fluid  being  ahvays  higher  as  the  tube 
is  fmaller  :  Dr  Hook’s  experiments,  with  tubes  alnioft 
as  fine  as  cobwebs,  feem  to  (how  the  contrary.  The 
water  in  thefe,  he  obferves,  did  not  rife  fo  high  as  one 
would  have  expeCled.  The  higheft  he  ever  found 
it,  was  at  21  inches  above  the  level  of  the  water 
in  the  bafon  *  which  is  much  ffiort  of  what  it  ought 
to  have  been  by  the  law  above  mentioned.  See  Co¬ 
hesion. 

CAPILLART  Veffels .  Many  fmall  veffels  of  animal 
bodies  have  been  difeovered  by  the  modern  invention 
of  injeCimg  the  veffels  of  animals,  with  a  coloured  fluid, 
which  upon  cooling  gro-ws  hard.  But  though  moft 
anatomifts  know  the  manner  of  filling  the  large  trunks, 
few  are  acquainted  with  the  art  of  filling  the  capillaries*. 

Dr  Monro,  in  the  Medical  Effays,  has  given  what 
after  many  trials  he  has  found  moft  fuccefsful.  See* 
Injection. 

C  APILLUS  veneris.  See  Adiantum,  Botany 
Index, 

CAPILUPI,  or  Capilupus,  Camillus,  a  native 
of  Mantua  in  the  16th  century.  He  wrote  a  bookr 
entitled*  The  Stratagem  ;  in  which  he  relates  not  only 
what  was  perpetrated  at  Paris  during-  the  maffacre  on 
St  Bartholomew’s  day,  but  alfo  the  artful  preparations 
which  preceded  that  horrid  maffacre.  It  is,  however, 
blended  with  a  great  number  of  falfities. 

Capilupi,  Lcc/ius,  an  Italian  poet,  brother  to  th# 
former,  made  himfelf  famous  by  fome  Centos  of  Virgil, 

The  manner  in  which  he  applied  Virgil’s  expreffions  to 
reprefent  things  which  the  poet  never  dreamt  of,  is 
admired.  His  Cento  againft  women  is  very  ingenious* 
but  too  fatirical.  The  poems  of  Capilupi  are  inferted 
in  the  Delicti  Poetarum  Italorum . 

CAPISCOLUS^ 
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Capifeolus  CAPISCOLUS,  or  CapiscHOLUS,  In  ecclcfiaftical 
II  writers,  denotes  a  dignitary  in  certain  cathedrals,  who 
Capitanata.  ^  t^c  fUperintendency  of  the  choir,  or  band  of  mufic, 
f  anfwering  to  what  in  other  churches  is  called  chanter 
or  precentor .  rJ  he  word  is  alfo  written  cabifeolus ,  and 
caputfcholcc ,  q.  d.  the  head  of  the  fehool,  or  band  of 

mufic.  .  . 

The  capifeolus  is  alfo  called  fcolaJliCus ,  as  having  the 
inftru&ion  of  the  young  clerks  and  choriilers,  how  to 
perform  their  duty. 

CAPITA,  Distribution  by,  in  La%v,  fignifies  the 
appointing  to  every  man  an  equal  lhare  of  a  perfonal 
eilate  j  when  all  the  claimants  claim  in  their  own  rights, 
ns  in  equal  degrees  of  kindred,  and  not  jure  reprefenta- 
tionis . 

CAPITAL,  of  the  Latin  caput  “  the  head,”  is 
ufed,  on  various  occafions,  to  exprefs  the  relation  of  a 
head,  chief,  or  principal  :  thus,  . 

CAPITAL  City ,  in  Geography ,  denotes  the  principal 
city  of  a  kingdom,  Hate,  or  province. 

CAPITAL  Stock ,  among  merchants,  bankers,  and 
traders,  fignifies  the  fum  of  money  which  individuals 
bring  to  make  up  the  common  flock  of  a  partnerfhip 
when  it  is  firfl  formed.  It  is  alfo  faid  of  the  floek 
which  a  merchant  at  firfl  puts  into  trade  for  his  account.- 
It  likewife  fignifies  the  fund  of  a  trading  company  or 
corporation,  in  which  fenfe  the  Word  flock  is  generally 
added  to  it.  Thus  we  fay,  the.  capital  flock  of  the 
bank,  &c.  The  word  capital  is  oppofed  to  that  of 
profit  or  gain,  though  the  profit  often  increafes  the 
capital,  and  becomes  of  itfelf  part  of  the  capital,  when 
joined  with  the  former.  .  .  . 

CAPITAL  Crime ,  fuch  a  one  as  fubje£ls  the  criminal 
*  See  Crime  to  capital  punifhmcnt,  that  is,  to  lofs  of  life  *. 
and  Punijb-  CAPITAL  PiBure ,  in  Painting ,  denotes  one  of  the 
■menu  finefl  and  mofl  excellent  pieces  of  any  celebrated 

mailer.  .  .  ....... 

CAPITAL  Letters ,  in  Printing ,  large  or  initial  letters, 
wherein  titles,  &c.  are  compofed  *,  with  which  all  pe¬ 
riods,  verfes,  &c.  commence  j  and  wherewith  alfo  all 
proper  names  of  men*  kingdoms,  nations,  &c.  begin. 
The  pradlice  which,  for  fome  time,  obtained  among  our 
printers,  of  beginning  every  fubflantive  with  a  capital, 
is  now  juflly  fallen  into  difrepute  ;  being  a  mamfefl 
perverfion  of  the  defign  of  capitals,  as  well  as  an  of¬ 
fence  a  ga  in  ft  beauty  and  diftinftnefs. 

Capital,  SucccJJionby ,  where  the  claimants  are  next 
in  degree  to  the  anccflor,  in  their  own  right,  and  not 
by  right  of  reprefentation. 

Capital,  in  ArchitcBure ,  the  uppermofl  part  of  a 
column  or  pilafler,  ferving  as  the  head  or  crowning, 
and  placed  immediately  over  the  fhaft,  and  under  the 
entablature.  See  Architecture. 

CAPITANA,  or  Captain  Galley ,  the  chief  or 
principal  galley  of  a  flate,  not  dignified  with  the  title 
of  a  kingdom.  The  capitana  was  anciently  the  deno¬ 
mination  of  the  chief  galley  of  France,  which  the  com- 
mander  went  on  board  of.  But  fince  the  fuppreffion 
of  the  office  of  captain  general  of  the  galleys  in  1669, 
they  have  no  capitana,  but  the  firfl;  galley  is  called  reale , 
and  the  fecond  parone. 

CAPITANATA,  one  of  the  12  provinces  of  the 
kingdom  of  Naples,  in  Italy,  bounded  on  the  north  by 
the  gulf  of  Venice,  on  the  eafl  by  the  Terra  di  Bari, 
nn  the  fouth  by  the  Bafilicata  and  the  Farther  Princi- 
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pato,  and  on  the  weft  by  the  county  di  Moliie  and  a  C 

fmall  part  of  Hither  Abruzzo.  It  is  a  level  country,  ^  ^  ^ 

without  trees  }  the  foil  fandy,  the  air  hot  :  the  land,  t  r_j?  w 
however,  near  the  rivers,  is  fertile  in  paflures.  The 
capital  town  is  Manfredoma. 

CAPITANEATE,  in  a  general  fenfe,  the  fame 
with  capitania.  Capitaneates,  in  Pruffia,  are  a  kind  of 
noble  feuds  or  eftates,  which,  befides.  their  revenue, 
raife  their  owners  to  the  rank  of  nobility.  They  are 
otherwife  call  JlaroJlies . 

CAP1TANEI,  or  Catanei,  in  Italy,  was  a  deno¬ 
mination  given  to  all  the  dukes,  marquiles,  and  counts, 

\vho  were  called  capitanei  regis .  The  fame  appellation 
was  alfo  given  to  perfons  of  inferior  rank  who  were 
invefted  with  fees,  formerly  diflinguifhed  by  the  appel¬ 
lation  valafores  tnajoreSi 

CAPITANE US,  in  ancient  law  writers,  denotes  a 
tenant  in  capite  or  chief. 

Capitaneus  Ecclfue ,  the  fame  with  advocate.  . 
CAPITANIA,  in  Geography ,  an  appellation  given 
to  the  1  2  governments  eilablifhed  by  the  Portuguclc  in 
the  Brafils. 

CAPITATION,  a  tax  or  impofition  raifed  on  each 
perfon,  in  proportion  to  his  labour,  indultry,  office, 
rank,  &c.  It  is  a  very  ancient  kind  of  tribute.  The 
Latins  call  it  tributum ,  by  which  taxes  on  perfons  are 
diftinguifiicd  from  taxes  on  merchandife,  which  were 
Called  vethgalia . 

Capitations  are  never  pra&ifed  among  us  but  in  exi¬ 
gencies  of  ftate.  In  France  the  capitation  was  intro¬ 
duced  by  Louis  XIV.  in  1695  ;  and  is  a  tax  very  dif¬ 
ferent  from  the  faille ,  being  levied  from  all  perfons, 
whether  they  be  fubjedl  to  the  taille  or  not.  The  eler- 
gy  pay  no  capitation,  but  the  princes  of  the  blood  are 
not  exempted  from  it* 

CAPITE,  in  Law ,  (from  caput,  i.  e.  rex;  whence 
tenere  in  capite  is  to  hold  of  the  king,  the  head  or  lord 
paramount  of  all  the  lands  in  the  kingdom)  \  An  an¬ 
cient  tenure  of  land,  held  immediately  of  the  king,  as 
of  the  crown,  either  by  knight’s  fervice  or  by  foccage. 

It  is  now  abolilhed.  See  Tenure. 

CAPITE  Cenfi. ',  in  antiquity,  the  loweft  rank  of  Ro¬ 
man  citizens,  who  in  public  taxes  were  rated  the  leaf! 
of  all,  being  fueh  as  never  were  worth  above  365  afles. 

They  were  luppofed  to  have  been  thus  called,  becaufe 
they  were  rather  counted  and  marfhalled  by  their  heads 
than  by  their  eftates.  The  capite  cenfi  made  part  of 
the  fixth  cl  a  Is  of  citizens,  being  below  the  proletariii 
who  formed  the  other  moiety  of  that  clafs.  They  were 
not  enrolled  in  the  army,  as  being  judged  not  able  to 
fupport  the  expence  of  war  j  for  in  thofe  days  the  fol- 
diers  maintained  themfelves.  It  does  not  appear  that 
before  Caius  Marius  any  of  the  Roman  generals  lifted 
the  capite  cenfi  in  their  armies. 

CAPITOL,  Capitolium,  in  antiquity,  a  famous- 
fort  or  caftle,  on  the  Mons  Capitolinus  at  Rome,  where¬ 
in  was  a  temple  dedicated  to  Jupiter,  thence  alfo  deno¬ 
minated  Capitolinas ,  in  which  the  fenate  anciently  af- 
fembled*,  and  which  Hill  ferves  as  the  city-hall,  or 
townhoufe,  for  the  meeting  of  the  confervators  of  the 
Roman  people. — It  had  its  name  capiiol ,  from  caput ,  “  a 
man’s  head,”  faid  to  have  been  found  frelh,  and  yet 
bleeding,  upon  digging  the  foundation  of  the  temple 
built  in  honour  of  Jupiter.  Arnobius  adds,  that  the 
man’s  name  was  Tolus ,  whence  caput  tolium .  The  firil 
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Capitol  foundations  of  the  capitol  were  laid  by  Tarquin  the 
Jl  Elder,  in  the  year  of  Rome  139.  His  fucceffor  Serviu3 
^at31tQU  *  raifed  the  walls;  and  Tarquin  the  Proud  finilhed  it  in 
the  year  221.  But  it  was  not  confecrated  till  the  third 
year  after  the  expulfion  of  the  kings,  and  eHabliihment 
of  the  conlulate.  The  ceremony  of  the  dedication  of 
the  temple  was  performed  by  the  conful  Horatius  in 
246, 

The  capitol  confided  of  three  parts  ;  a  nave  facred 
to  Jupiter,  and  two  wings,  the  one  confecrated  to  Juno, 
the  other  to  Minerva  :  it  was  afeended  to  by  Hairs;  the 
frontifpiece  and  tides  were  furrounded  with  gaUenes,  in 
which  thofe  who  were  honoured  with  triumphs  enter¬ 
tained  the  fenatc  at  a  magnificent  banquet,  after  the  fa- 
Crifice  had  been  oiTered  to  the  gods. 

Both  the  iniide  and  outfide  were  enriched  with  an 
infinity  of  ornaments,  the  moil  diltlnguiihed  of  which 
was  the  datue  of  Jupiter  with  his  golden  thunderbolt, 
his  feeptre,  and  crown.  In  the  capitol  alfo  were  a 
temple  to  Jupiter  the  Guardian,  and  another  to  Juno, 
with  the  mint;  and  on  the  defeent  of  the  hill  was  the 
temple  of  Concord.  This  beautiful  edifice  contained 
the  molt  facred  depofites  of  religion,  fuch  as  the  ancilia, 
the  books  of  the  bibyls,  &Lc. 

The  capitol  was  burnt  under  Vitellius,  and  rebuilt 
under  Vefpafian.  It  was  burnt  afecond  time  by  light¬ 
ning  under  Titus,  and  reftored  by  Domitian. 

Anciently  the  name  capitol  was  like  wife  applied 
to  all  the  principal  temples  in  molt  of  the  colonies 
throughout  the  Roman  empire  ;  as  at  ConHantinople, 
Jcrufalem,  Carthage,  Ravenna,  Capua,  &c. — That  of 
Thouloufe  has  given  the  name  of  capitouls  to  the  eche- 
vins  or  lheriffs. 

CAPITOLINE  games,  annual  games  inflituted  by 
Camillus,  in  honour  of  Jupiter  Capitolinus,  and  in  com¬ 
memoration  of  the  Capitol’s  not  being  taken  by  the 
Gauls.  Plutarch  tells  us  that  a  part  of  the  ceremony 
confifted  in  the  public  criers  putting  up  the  Hetrurians 
to  fale  by  auction  :  they  alfo  took  an  old  man,  and  ty¬ 
ing  a  golden  bulla  about  his  neck,  expofed  him  to  the 
public  derifion.  Fcftus  fays  they  alfo  dreffed  him  in  a 
pretexta. — There  was  another  kind  of  Capitoline  games, 
inllituted  by  Domitian,  wherein  there  were  rewards 
and  crowns  bellowed  on  the  poets,  champions,  orators, 
hiflorians,  and  muficians.  Thefe  lail  Capitoline  games 
were  celebrated  every  five  years,  and  became  fo  famous, 
that,  inffead  of  calculating  time  by  luitra,  they  began 
to  count  by  Capitoline  games,  as  the  Greeks  did  by 
Olympiads.  It  appears,  however,  that  this  cullom 
was  not  of  long  continuance. 

CAPITOL  1NUS,  Julius,  an  hiftorian  in  the  be¬ 
ginning  of  the  fomth  age,  under  Diocletian,  to  whom 
he  inferibedthe  Lives  of  Verus,  Antoninus  Pius,  Clo- 
dius  Balbinus,  Macrinus,  the  Maximins,  and  the  Gor- 
dians.  He  wrote  other  lives,  which  are  molt  of  them 
Jolt. 

CxVPITOUL,  or  Capitol,  an  appellation  given 
to  the  chief  magiftrates  of  Thouloufe,  who  have  the 
admini'lration  of  juitice  and  policy  both  civil  and  mer¬ 
cantile  in  the  city.  The  capitouls  at  Thouloufe  are 
much  the  fame  with  the  echevins  at  Paris,  and  with 
the  confuls,  bailiffs,  burgomaiters,  mayors,  and  aider- 
men,  &e.  in  other  cities.  In  ancient  a£ts  they  arc  cal¬ 
led  co /fulex y  capita. am y  or  cop'tohniy  and  their  body  ca- 
pitulutn ,  From  this  laft  come  the  words  capitularii  and 


capitouls .  The  appellative  capitolini  arofe  hence,  that 
they  have  the  charge  and  cuftody  of  the  townhoufe, 
which  was  anciently  called  capitol \ 

The  office  lads  only  one  year,  and  ennobles  the  bear¬ 
ers.  In  fome  ancient  a£b  they  are  called  capitulum  no- 
hilium  Tolofce .  Thofe  who  have  borne  it  ilyle  them- 
felves  afterwards  burgeffes.  They  are  called  to  all  ge¬ 
neral  councils,  and  have  the  jus  imaginum  ;  that  is, 
when  the  year  of  their  adminidration  is  expired,  their 
pi&ures  are  drawn  in  the  townhoufe ;  a  cuitom  which 
they  have  retained  from  the  ancient  Romans,  as  may 
be  feen  in  Sigonius. 

CAPITULATE,  an  appellation  given  to  the  feve- 
ral  quarters  or  diftribts  of  the  city  of  Thouloufe,  each 
under  the  direction  of  a  capitoul  :  much  like  the  wards 
of  London,  under  their  aldermen.  Thouloufe  is  now 
divided  into  eight  cap  lou/ates,  or  quarters,  which  are 
fubdivided  iiuo  inoulansy  each  of  which  has  its  tithing- 
man,  whole  bufinefs  is  to  inform  the  capitoul  of  what 
paiTes  in  his  tithing,  and  to  inform  the  inhabitants  of 
the  tithing  of  the  orders  of  the  capitoul. 

CAPITULAR,  or  Capitulare,  denotes  an  a 61 
palled  in  a  chapter,  either  of  knights,  canons,  or  reli¬ 
gious. 

The  capitularia  or  capitulars  of  Charlemagne,  Charley 
the  Bald,  &c.  are  the  laws,  noth  ecclefiallical  and  civil, 
made  by  thofe  emperors  in  the  general  councils  or  af- 
femblies  of  the  people  ;  which  was  the  way  in  which 
the  conllitutions  of  molt  of  the  ancient  princes  were 
made  ;  each  perfon  prefent,  though  a  plebeian,  fetting 
his  hand  to  them. 

Some  diftinguifh  thefe  from  laws;  and  fay,  they  were 
only  fupplements  to  laws.  They  had  their  name,  capi¬ 
tulars  y  becaufe  divided  into  capitula,  chapters,  or  lec¬ 
tions.  In  thefe  capitulars  did  the  whole  French  jurif- 
pmdence  anciently  confill.  In  procefs  of  time,  the 
name  was  changed  for  that  of  ordinances. 

Some  diltinguilh  three  kinds  of  capitulars,  accord¬ 
ing  to  the  difference  of  their  fubjedl- matter ;  thofe  on 
ecclefiallical  affairs  are  really  canons,  extrafted  from 
councils ;  thofe  011  fecular  affairs,  real  laws  ;  thofe  re¬ 
lating  to  particular  perfons,  or  oceafions,  private  regu¬ 
lations. 

CAPITULATION,  in  military  affairs,  a  treaty 
made  between  the  inhabitants  or  garrifon  of  a  place 
befieged  and  the  befiegers,  for  the  delivering  up  the 
place  on  certain  conditions.  The  moil  honourable  and 
ordinary  terms  of  capitulation  are  to  march  out  at 
the  breach  with  arms  and  baggage,  drums  beating,  co¬ 
lours  flying,  a  match  lighted  at  both  ends,  and  feme 
pieces  of  cannon,  w  aggons  and  convoys  for  their  bag¬ 
gage,  and  for  their  fiek  and  wounded. 

Capitulation,  in  the  German  polity,  a  contraft 
which  the  emperor  makes  with  the  electors,  in  the 
name  of  all  the  princes  and  Hates  in  the  empire,  before 
he  is  declared  emperor,  and  which  he  ratifies  before 
he  is  raifed  to  that  fovereign  dignity.  The  principal 
points  which  the  emperor  undertakes  to  obferve  are, 
1.  To  defend  the  church  and  empire.  2.  To  obferve 
the  fundamental  laws  of  the  empire.  And,  3.  To 
maintain  and  preferve  the  rights,  privileges,  and  im¬ 
munities  of  the  ele&ors,  prinees,  and  other  Hates  of 
the  empire,  fpecified  in  the  capitulation.  Thefe  arti¬ 
cles  and  capitulations  are  prefented  to  the  emperor  by 
the  electors  only,  without  the  concurrence  of  the  other 
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Capitulfli-  ftates,  who  have  complained  from  time  to  time  of  fuch 
tiotl  proceedings  *,  and  in  the  time  of  the  Weftphalian 

*  ^  •  treaty,  in  1648,  it  was  propofed  to  deliberate  in  the 

Capomcrc.  foUowjng  d}et>  upon  a  way  of  making  a  perpetual  ca¬ 
pitulation  5  but  the  electors  have  always  found  means 
of  eluding  the  execution  of  this  article.  In  order,  how* 
ever,  to  give  fume  fatisfa6lion  to  their  adverfaries, 
they  have  inferted  in  the  capitulations  of  the  empe¬ 
rors,  and  in  that  of  Francis  I.  in  particular,  a  promife 
to  ufe  all  their  influence  to  bring  the  affair  of  a  perpe* 
tual  capitulation  to  a  conclufion.  .  Some  German  au¬ 
thors  own,  that  this  capitulation  limits  the  emperor’s 
power  y  but  maintain  that  Tt  does  not  weaken  his  fo- 
vereignty  :  though  the  mofl  part  maintain  that  he  is 
not  abfolute,  becaufe  he  receives  the  empire  under  con¬ 
ditions  which  fet  bound  to  abfolute  authority. 

CAPITULUM,  in  the  ancient  military  art,  was  a 
Vtranfverfc  beam,  wherein  were  holes  through  which 
palled  the  firings  whereby  the  arms  of  huge  engines, 

As  balift®,  catapult®,  and  fcorpions,  were  played  or 
worked. 

Capitulum,  in  ecclefiaftical  writers,  denoted  part 
of  a  chapter  of  the  Bible  read  and  explained.  In  which 
fenfe  they  faid,  ire  ad  capitulum ,  “  to  go  to  fuch  a  lec¬ 
ture.”  Afterwards  the  place  or  apartment  where  fuch 
theological  exercifes  were  performed  was  denominated 
damns  capltuli. 

CAPNICON,  in  antiquity,  chimney  money,  or  a 
tax  which  the  Roman  emperors  levied  for  fmoke,  and 
which  of  confequence  was  due  from  all,  even  the 
pooreil,  who  kept  a  fire.  "I  his  was  firft  invented  by 
Nicephorus. 

CAPNOMANCY,  a  kind  of  divination  by  means 
Of  fmoke,  ufed  by  the  ancients  in  their  facrificcs.  The 
words  come  from  xctmot,  fbiohc,  and  /tccvmx,  divination. 
The  general  rule  was,  when  the  fmoke  was  thin  and 
light,  and  rofe  ftraight  up,  it  was  a  good  omen  $  if  the 
.contrary,  it  was  an  ill  one.  There  was  alfo  another 
fpecies  of  capnomancy,  confining  in  the  obfervation 
of  the  fmoke  riling  from  poppy  and  jafmine  feed  call 
upon  lighted  coals. 

CAPO  FINO,  a  large  barren  rock  in  the  territory 
of  the  Genoefe,  which  has  a  caftle  on  its  eaftern  peak. 
Near  it  is.  a  fmall  harbour  of  the  fame  name,  13  miles 
call  by  fouth  of  Genoa. 

Capo  d'Mria,  a  confiderable  town  of  Italy,  in  Iftria, 
en  the  gulf  of  Triefte,  with  a  bifhop’s  fee,  and  fubjeft 
to  the  Venetians.  The  air  is  wholefome  and  tempe¬ 
rate  j  its  principal  revenue  confifts  in  wine  and  fait. 
£.  Long.  14.  O.  N.  Lat  45.  48 

CAPON,  a  cock  chicken,  gelded  as  foon  as  left  by 
the  dam,  or  as  foon  as  he  begins  to  crow.  They  are 
of  ufe  either  to  lead  chickens,  ducklings,  pheafants, 
Stc.  and  defend  them  from  the  kites  and  buzzards  *, 
or  to  feed  for  the  table,  they  being  reckoned  more  de¬ 
licate  than  either  a  cock  or  a  hen. 

CAPONIERE,  or  CapponiERE,  in  Fortification,  a 
covered  lodgement  funk  four  or  five  feet  into  the 
ground,  encompaffed  with  a  little  parapet  about  two 
feet  high,  ferving  to  fupport  feveral  planks  covered 
with  earth.  The  caponiere  is  large  enough  to  contain 
l5  or  20  foldiers  5  and  is  ufually  placed  in  the  glacis 
on  the  extremity  of  the  counterfcarp,  and  in  dry 
moats ;  having  little  embrafures  for  the  foldiers  to  fire 
•through.  4 
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^  _ _ ,  an  ancient  kingdom  of  Afia, 

comprehending  all  that  country  which  lies  between 
Mount  Taurus  and  the  Euxine  fca.  It  was  divided  by 
the  Perfians  into  two  fatrapics  or  governments  5  by  the 
Macedonians  into  two  kingdoms,  the  one  called  Cap¬ 
padocia  ad  Taurum;  the  other  Cappadocia  ad  Pontumt 
and  commonly  Pont  us  ;  for  the  hiftory,  &-c.  of  which 
Haft,  fee  the  article  Pontus. 

Cappadocia  Magna i  or  Cappadocia  properly  fo  call¬ 
ed,  lies  between  the  38th  and  41ft  degrees  of  north 
latitude'.  It  was  bounded  by  Pontus  on  the  north, 
Lyeaonia  and  part  of  Armenia  Major  on  the  fouth,  Ga¬ 
latia  on  the  weft,  and  by  the  Euphrates  and  part  of  Ar¬ 
menia  Minor  on  the  call.  Ihe  firft  king  of  Cappadocia 
we  read  of  in  hiftory  was  Pharnaces,  who  was  preferred 
to  the  crown  by  Cyrus  king  of  Perfia,  gave  ^im 
his  filler  Atofla  in  marriage.  This  is  all  we  find  re¬ 
corded  of  him,  except  that  lie  was  killed  in  a  war  with 
■the  Hyreanians.  After  him  came  a  fucceflion  of  eight 
kings,  of  whom  we  know  fcarce  any  thing  but  that 
they  continued  faithful  to  the  Pcrfian  intereft.  In  the 
time  of  Alexander  the  Great,  Cappadocia  was  govern¬ 
ed  by  Ariarathes  1L  wrho,  notw  ithftanding  the  vail 
conquefts  and  fame  of  the  Macedonian  monarchy,  con¬ 
tinued  Unftiaken  in  his  fidelity  to  the  Perfians. .  Alex¬ 
ander  was  prevented  by  death  from  invading  his  domi¬ 
nions  5  but  Perdiceas,  marching  agamft  him  with  a 
•powerful  and  well-difeiplined  army,  difperftd  his  for¬ 
ces,  and  having  taken  Ariarathes  himfclf  pnloner,  cru¬ 
cified  him  with  all  thofe  of  the  rojal  blood  whom  he 
could  get  into  his  power.  Diodorus  tells  us  that  hs 
was  killed  in  the  battle.  He  is  fa‘d  to  have  reigned 
82  years.  His  foil  Ariarathes  III.  having  efcaped  the 
general  daughter  of  the  royal  family,  fled  into  Arme¬ 
nia,  where  he  lay  concealed  till  the  civil  diifenfions 
which  rofe  among  the  Macedonians  gave  him  a  fair  ^ 
opportunity  of  recovering  his  paternal  kingdom.  A- 
myntas,  at  that  time  the  governor  of  Cappadocia,  op- 
pofed  him :  but  being  defeated  in  a  pitched  battle,  th« 
Macedonians  were  obliged  to  abandon  all  the  ftrong- 
holds.  Ariarathes,  after  a  long  and  peaceable  reign, 
left  his  kingdom  to  his  fon  Ariaramncs  II.  He  applied 
himfelf  more  to  the  arts  of  peace  than  war,  m  confe¬ 
quence  of  which  Cappadocia  flouriftied  greatly  during 
his  reign.  He  was  fuceeeded  by  his  fon  Ariarathes  IV. 
who  proved  a  very  warlike  prince,  and,  having  over¬ 
come  Arfaccs,  founder  of  the  Parthian  monarchy,  con- 
fiderably  enlarged  his  own  dominions. 

He  was  fuccceded  by  Ariarathes  V.  who,  marrying 
the  daughter  of  Antiochus  the  Great,  entered  into  an 
alliance  with  that  prince  againft  the  Romans*,  but  An¬ 
tiochus  being  defeated,  the.  king  of  Cappadocia  was 
obliged  to  fue  for  peace,  which  he  obtained,  after  ha¬ 
ving  paid  200  talents  by  way  of  fine,  for  taking  up 
arms  againft  the  people  of  Rome.  He  afterwards  af- 
fifted  the  republic  with  men  and  money  againft  Perfeus 
king  of  Macedon,  on  which  account  he  was  by  the  fe- 
nate  honoured  with  the  title  of  the  friend  and  at  hi  oj 
the  Roman  people .  He  left  the  kingdom  in  a  very  flou- 
rilhing  condition  to  his  fon  Mithridates,  who,  on  his 
accefiion,  took  the  name  of  Ariarathes  VI. 

This  prince,  (furnamed  Philopater ,  from  the  filial  re- 
fpc&  and  love  he  ftiowed  his  father  from  his  very  in¬ 
fancy)  immediately  renewed  the  alliance  with  Rome. 
Out  of  mere  good  nature,  he  reftored  Mkhrobuzanes, 
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fon  to  Ladriades,  king  of  the  Leffer  Armenia,  to  his 
father’s  kingdom,  though  he  forefaw  that  the  Armeni¬ 
ans  would  lay  hold  of  that  opportunity  to  join  Arta- 
xias,  who  was  then  on  the  point  of  invading  Cappa¬ 
docia.  Thefe  differences,  however,  were  fettled  be¬ 
fore  they  came  to  an  open  rupture  by  the  Roman  le¬ 
gates;  and  Ariarathes  feeing  himfelf  thus  delivered  from 
an  impending  war  by  the  mediation  of  the  republic, 
prefented  the  fenate  with  a  golden  crown  ;  and  offered 
kis  ferviee  in  whatever  they  thought  proper  to  employ 
him.  The  fenate  in  return  fent  him  a  ftaff,  and  chair 
of  ivory;  which  were  prefents  ufually  bellowed  on  thofe 
only  whom  they  looked  upon  as  attached  to  their  in- 
tereft.  Not  long  before  this,  Demetrius  Soter  king  of 
Syria  had  offered  Ariarathes  his  filler  in  marriage,  the 
widow  of  Perfeus  king  of  Macedon  :  but  this  offer  the 
king  of  Cappadocia  was  obliged  to  decline  for  fear  of 
offending  the  Romans  ;  and  his  fo  doing  was  in  the 
highelt  degree  acceptable  to  the  republic,  who  rec¬ 
koned  him  among  the  chief  of  her  allies.  Demetrius, 
however,  being  greatly  incenfed  at  the  flight  put  upon  his 
After,  fet  up  a  pretender  to  the  throne,  one  Orophcriies, 
a  fuppolititious,  or,  as  others  call  him,  a  natural  fon 
of  the  deceafed  king.  The  Romans  ordered  Eu- 
menes  king  of  Pcrgamus  to  aflill  Ariarathes  with  all 
his  forces  :  which  he  did,  but  to  no  purpofe  ;  for  the 
confederates  were  overthrown  by  Demetrius,  and  Ari¬ 
arathes  was  obliged  to  abandon  the  kingdom  to  his 
rival.  This  happened  about  159  years  before  Chrill, 
and  the  ufurper  immediately  difpatched  ambaffadors 
to  Rome  with  a  golden  crown.  The  fenate  declined 
accepting  the  prefent,  till  they  heard  his  pretenfions  to 
the  kingdom  ;  and  this  Orophernes,  by  fuborned  wit- 
neffes,  made  appear  fo  plain,  that  the  fenate  decreed 
that  Ariarathes  and  he  Ihould  reign  as  partners;  but  next 
year  Orophernes  was  driven  out  by  Attalus  brother 
to  Eumenes,  and  his  fucceffor  to  the  kingdom  of  Per- 
gamus. 

Ariarathes,  being  thus  reltored,  immediately  de¬ 
manded  of  the  Priennians  400  talents  of  gold  which 
Orophernes  had  depofited  with  them.  They  honeftly 
replied,  that  as  they  had  been  trufted  with  the  money 
by  Orophernes,  they  could  deliver  it  to  none  but  him¬ 
felf,  or  fuch  as  came  in  his  name.  Upon  this,  the  king 
entered  their  territories  with  an  army,  deftroying  all 
with  lire  and  fword.  The  Priennians,  however,  Hill 
perfevered  in  their  integrity;  and  though  their  city  was 
belleged  by  the  united  forces  of  Ariarathes  and  Atta¬ 
lus,  not  only  made  an  obllinate  defence,  but  found 
means  to  reftore  the  fum  to  Orophernes.  At  lall  they 
applied  to  the  Romans  for  aftiftance,  who  enjoined  the 
two  kings  to  raife  the  liege,  under  pain  of  being  de¬ 
clared  enemies  to  the  republic.  Ariarathes  immediate¬ 
ly  obeyed  ;  and  marching  his  army  into  Affyria,  joined 
Alexander  Epiphanes  againft  Demetrius  Soter,  by 
whom  hG  had  been  formerly  driven  out  of  his  kingdom. 
In  the  very  fir  ft  engagement  Demetrius  was  (lain,  and 
his  army  entirely  dilperfed,  Ariarathes  having  on  that 
©ccafion  given  uncommon  proofs  of  his  courage  and 
condu6l.  Some  years  after,  a  war  breaking  out  be¬ 
tween  the  Romans  and  Ariltonicus  who  claimed  the 
kingdom  of  Pergamus  in  right  of  his  father,  Ariarathes 
joined  the  former,  and  was  flain  in  the  fame  battle  in 
which  P.  Craffus  proconful  of  Afia  was  taken,  and  the 
Roman  army  cut  in  pieces.  lie  left  fix  fons  by  his 
VOL.  v.  Part  I. 
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wife  Laodice,  on  whom  the  Romans  bellowed  Lycao-  Cappado- 
nia  and  Cilicia.  But  Laodice,  fearing  left  her  chil- ,  ua 
dren,  when  they  came  to  age,  Ihould  take  the  govern- 
ment  out  of  her  hands,  poifoned  five  of  them,  the 
youngell  only  having  eftaped  her  cruelty  by  being  con¬ 
veyed  out  of  the  kingdom.  The  queen  herfelf  was  foon 
after  put  to  death  by  her  fubjetfs,  who  could  not  bear 
her  cruel  and  tyrannical  government. 

Laodice  was  fucceeded  by  Ariarathes  VII.  who, 
foon  after  his  acceftion,  married  another  Laodice, 
daughter  to  Mithridates  the  Great,  hoping  to  find  in 
that  prince  a  powerful  friend  to  fupport  him  againft  Ni~ 
comedes  king  of  Bithynia  who  laid  claim  to  part  of 
Cappadocia.  But  Mithridates,  Ihflead  of  afhfting,  pro¬ 
cured  one  Gordius  to  poifon  his  unhappy  fen-in-law, 
and  on  his  death,  feized  the  kingdom,  under  pretence 
of  maintaining  the  rights  of  the  Cappadocians  againll 
Nicomedes,  till  the  children  of  Ariarathes  were  in  a 
condition  to  govern  the  kingdom.  The  Cappadocians 
at  firft  fancied  themfelves  obliged  to  their  new  pro¬ 
testor  :  but,  finding  him  unwilling  to  refign  the  king¬ 
dom  to  the  lawful  heir,  they  role  up  in  arms,  and  driv¬ 
ing  out  all  the  garrifons  placed  by  Mithridates,  pla¬ 
ced  on  the  throne  Ariarathes  VIII.  eldeit  fon  of  their 
deceafed  king. 

The  new  prince  found  himfelf  immediately  engaged 
in  a  war  with  Nicomedes  ;  but,  being  aflifted  by  Mi¬ 
thridates,  not  only  drove  him  out  of  Cappadocia,  but 
flripped  him  of  a  great  part  of  his  hereditary  domi¬ 
nions.  On  the  conclufion  of  the  peace,  Mithridates, 
feeking  for  fome  pretence  to  quarrel  with  Ariarathes, 
infilled  upon  his  recalling  Gordius,  who  had  murdered 
his  father ;  which  being  rejected  with  abhorrence,  a  war 
enfued.  Mithridates  took  the  field  firft,  in  hopes  of 
overrunning  Cappadocia  before  Ariarathes  could  be  in 
a  condition  to  make  head  againft;  him ;  but,  contrary 
to  his  expectation,  he  was  met  on  the  frontiers  by  the 
king  of  Cappadocia  with  an  army  no  way  inferior  to 
his  own.  Hereupon  he  invited  Ariarathes  to  a  con¬ 
ference  ;  and,  in  fight  of  both  armies,  ftabbed  him  with 
a  dagger,  which  he  had  concealed  under  his  garment. 

This  flruck  fuch  terror  into  the  Cappadocians,  that 
they  immediately  difperfed,  and  gave  Mithridates  an 
opportunity  of  pofle fling  himfelf  of  the  kingdom  with¬ 
out  the  leafl;  oppofition.  The  Cappadocians,  however, 
not  able  to  endure  the  tyranny  of  his  prefers,  foon 
fliook  off  the  yoke  ;  and  recalling  the  king’s  brother, 
who  had  fled  into  the  province  of  Afia,  proclaimed  him 
king.  He  was  fcarce  feated  on  the  throne,  however, 
before  Mithridates  invaded  the  kingdom  at  the  head 
of  a  very  numerous  army,  and  having  drawn  Ariara¬ 
thes  to  a  battle,  defeated  his  army  with  great  daugh¬ 
ter,  and  obliged  him  to  abandon  the  kingdom.  The 
unhappy  prince  foon  after  died  of  grief ;  and  Mithri¬ 
dates  bellowed  the  kingdom  on  his  fon,  who  was  then 
but  eight  years  old,  giving  him  alfo  the  name  of  Aria* 
rat/ies.  But  Nicomedes  Philopater  king  of  Bithynia, 
fearing  left;  Mithridates,  having  now  got  poffeftion  of 
the  whole  kingdom  of  Cappadocia,  Ihould  invade  his 
territories,  fuborned  a  youth  4o  pafs  himfelf  for  the 
third  fon  of  Ariarathes,  and  to  prefent  to  them  a  peti¬ 
tion  in  order  to  be  reltored  to  his  father’s  kingdom. 

With  him  he  fent  to  Rome  Laodice,  filter  of  Mithri¬ 
dates,  whom  he  had  married  after  the  death  of  her  for¬ 
mer  hulband  Ariarathes.  Laodice  declared  before  the 
X  v  fenate* 
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Cappatlo-  fenate,  that  (he  had  three  fons  by  Ariarathes,  and  that 
cia.  (be  petitioner  was  one  of  them ;  but  that  (he  had 
‘—"V— *■*  been  obliged  to  keep  him  concealed,  left  he  (hould  un¬ 
dergo  the  fame  fate  with  his  brothers.  The  fenate  al- 
fured  him  that  they  would  at  all  events  reinftate  him 
in  his  kingdom.  But  in  the  mean  time,  Mithridates, 
having  notice  of  thefe  tranfaftions,  difpatched  Gordius 
to  Rome,  to  undeceive  the  fenate,  and  to  perfuade 
them  that  the  youth  to  whom  he  had  refigned  the  king¬ 
dom  of  Cappadocia  was  the  lawful  fon  the  late  king, 
and  grandfon  to  Ariarathes  who  had  loft  his  life  in  the 
fervice  of  the  Romans  againft  Ariftonicus. .  1  his  un- 
expefted  embaffy  put  the  fenate  upon  enquiring  more 
narrowly  into  the  matter,  whereby  the  whole  plot  was 
difeovered ;  upon  which  Mithridates  was  ordered  to 
re fiCTn  Cappadocia,  and  the  kingdom  was  declared 
free!  The  Cappadocians,  however,  in  a  fhort  time 
fent  ambaffadors  to  Rome,  acquainting  the  fenate  that 
they  could  not  live  without  a  king.  This  greatly 
furprifed  the  Romans,  who  had  fuch  an  averfion  to 
royal  authority ;  but  they  gave  them  leave  tc >  eleft  a 
kino-  of  their  own  nation.  As  the  family  of  Pharna- 
ces  was  now  exlin&,  the  Cappadocians  chafe  Ariobar- 
zanes  ;  and  tlieir  choice  was  approved  by  the  fenate, 
he  having  on  all  occaiions  (hown  himfelf  a  ftcady  friend 

to  the  Romans.  ...  .. 

Ariobarzanes  had  fcarce  taken  poffeffion  of  his  king¬ 
dom  when  he  was  driven  out  by  Tigranes  king  of  Ar¬ 
menia  ;  who  refigned  Cappadocia  to  the  fon  oi  Mithri¬ 
dates,  in  purfuance  of  an  alliance  prcvioufiy  concluded 
between  the  two  parties.  Ariobarzanes  fled  to  Rome ; 
and,  having  engaged  the  fenate  in  his  cauie,  he  re¬ 
turned  into  Afia  with  Sylla,  who  was  enjoined  to  re- 
ftore  him  to  his  kingdom.  This  was  eafily  performed 
by  Sylla,  who,  with  a  fmall  body  of  troops,  routed 
Gordius  who  came  to  meet  him  on  the  borders  of  Cap¬ 
padocia  at  the  head  of  a  numerous  army.  Sylla,  how¬ 
ever,  had  fearce  turned  his  back,  when  Ariobarzanes 
was  again  driven  out  by  Ariarathes  the  Ion  of  Mithri¬ 
dates,  on  whom  Tigranes  had  beftoved  the  kingdom 
of  Cappadocia.  This  obliged  Sylla  to  return  into  A- 
fia  where  he  was  attended  with  his  ufual  lucceis,  and 
Ariobarzanes  was  again  placed  on  the  throne.  After 
the  death  of  Sylla,  he  was  the  third  time  forced  by 
Mithridates  to  abandon  his  kingdom  ;  but  Pompey, 
having  entirely  defeated  Mithridates  near  Mount  Stel¬ 
la  reftored  Ariobarzanes  to  his  throne,  and  rewarded 
him  for  his  fervices  during  the  war,  with  the  provinces 
of  Sophene,  Gordicne,  and  great  part  of  Cilieia.  Ike 
king,  however,  being  now  advanced  in  years,  and  de- 
firous  of  fpending  the  remainder  of  his  life  in  eafe, 
refigned  the  crown  to  his  fon  Ariobarzanes  in  pre- 
fenee  of  Pompey  ;  and  never  afterwards  troubled  him¬ 
felf  with  affairs  of  (late.  ,  „„ 

Ariobarzanes  II.  proved  no  lefs  faithful  to  the  Ro¬ 
mans  than  his  father  had  been.  On  the  breaking  out 
of  the  civil  war  between  Csefar  and  Pompey,  he  tided 
with  the  latter  ;  but,  after  the  death  of  Pompey,  he 
was  received  into  favour  by  Csefar,  who  even  bellowed 
upon  him  great  part  of  Armenia.  While  Csefar  was 
engaged  in  a  war  with  the  Egyptians,  Pharnaces  king 
of  Pontus  invaded  Cappadocia,  and  Gripped  Anobar- 
zanes  of  all  bis  dominions  •,  but  Csefar,  having  defeated 
Pharisees,  reftored  the  king  of  Cappadocia,  and  ho- 
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noured  him  with  new  titles  of  friendftnp.  After  the 
murder  of  Cafar,  Ariobarzanes,  having  refufed  to  join  _ 
Brutus  and  Caffius,  was  by  them  declared  an  enemy  to 
the  republic,  and  foon  after  taken  prifoner  and  put  to 
death.  He  wras  fucceeded  by  his  brother  Ariobarza¬ 
nes  III.  who  was  by  Mark  Antony  deprived  both  of 
his  kingdom  and  his  life  :  and  in  him  ended  the  family 

of  Ariobarzanes.  ,  -  .  r  • 

Archelaus,  the  grandfon  of  that  general  ot  the  same 
name  who  commanded  againft  Sylla  in  the  Mithndatic 
war,  was  by  Mark  Antony  placed  on  the  throne  of 
Cappadocia,  though  nowife  related  either  to  the  fa¬ 
mily  of  Pharnaces  or  Ariobarzanes.  His  preferment 
was  entirely  owing  to  his  mother  Glaphyra,  a  woman 
of  great  beauty,  but  of  loofe  behaviour,  who,  in  re¬ 
turn  for  her  compliance  with  tne  defires  of  Antony, 
obtained  thfc  kingdom  of  Cappadocia  for  her  fon  In 
the  war  between  Auguftus  and  Antony,  ire  joined  the 
latter  ;  but,  at  the  interccfljon  of  the  Cappadocians, 
was  pardoned  by  the  emperor.  He  afterwards^  receiv¬ 
ed  from  him  Armenia  the  leffer,  and  Cilicia  lra- 
chxa,  for  having  aflifted  the  Romans  in  clearing  the 
feas  of  pirates,  who  greatly  infefted  the  coafts  of  Afia. 
He  contradled  a  drift  friendfliip  w  ith  Herod  the  Great, 
king  of  Judea ;  and  even  married  his  daughter  Gla¬ 
phyra  to  Alexander,  Herod’s  fon.  In  the  reign  of 
Tiberius,  Archelaus  w  as  fummoned  to  appear  before 
the  fenate  j  for  he  had  always  been  hated  by  that  em¬ 
peror,  beeaufe  in  his  retirement  at  Rhodes  he  had  paid 
him  no  fort  of  refpect.  This  had  proceeded  from  no 
averfion  in  him  to  Tiberius,  but  from  the  warning  gi¬ 
ven  by  Archelaus  to  his  friends  at  Rome.  For  Cams 
Ctefar,  the  preemptive  heir  to  the  empire  was  then 
alive,  and  had  been  fent  to  compole  the  differences  ot 
the  eaft  :  whence  the  friendfliip  of  Tiberius  was  then 
looked  upon  as  dangerous.  But  when  he  came  to  the 
empire,  Tiberius,  remembering  the  difrefpeft  (hown 
him  by  Archelaus,  entieed  the  latter  to.  Rome  by 
means  of  letters  from  Livia,  who  promifed  him  her  fon 
Tiberius’s  pardon,  provided  he  came  in  perfon  to  im¬ 
plore  it.  Archelaus  obeyed  the  fummons,  and  haiten- 
ed  to  Rome-,  where  he  was  received  by  the  emperor 
with  great  wrath  and  contempt,  and  foon  after  accu- 
fed  as  a  criminal  in  the  fenate.  lhe  crimes  of  which 
he  was  accufed  were  mere  fictions  ;  but  his  concern  at 
feeing  himfelf  treated  as  a  malefaftor  was  fo  great  that 
ke  died  foon  after  of  grief,  or,  as  others  fay,  laid  vio¬ 
lent  hands  on  himfelf.  He  is  faid  to  have  reigned  50 
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7  On  the  death  of  Archelaus,  the  kingdom  of  Cappa¬ 
docia  was  reduced  to  a  Roman  province,  and  governed 
by  thofe  of  the  equeftrian  order.  It  continued  fubjett 
to  the  Romans  till  the  invafion  of  tne  eaftern  empire 
bv  the  Turks,  to  whom  it  is  now  fubjeft,  but  has 
no  diftinguiftiing  modern  name.  In"  hat  was  an¬ 
ciently  called  Cappadocia ,  however,  the  imks  have 
four  beglerbeglics,  called  Siivas,  Ircbvzond,  Karaifch, 

In  the  time  of  the  Romans,  the  inhabitants  of  Cap¬ 
padocia  bore  fo  bad  a  character,  and  were  reputed  io 
vicious  and  lewd,  that,  among  the  neighbouring  na¬ 
tions,  a  wicked  man  was  emphatically  edict  *  Cappa¬ 
docian.  In  after  ages,  however,  their  lewd  difpofition 
was  fo  correfted  and  reftrained  by.  the  pure  doftrines 
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toppado-  of  Chriftianity,  that  no  country  whatever  has  produced 
cia  greater  champions  of  the  Chriflian  religion,  or  given 
a  ra  Sal-  to  ^1C  c^urch  prelates  of  more  unblemilhed  characters, 
tans.  We  have  now  no  fyltem  of  the  Cappadoeian  laws, 
— — y— — ^  and  fearee  wherewithal  to  form  any  particular  idea  of 
them.  As  to  their  commerce,  they  carried  on  a  con- 
liderable  trade  in  horfes,  great  numbers  of  which  were 
produced  in  their  country  3  and  we  read  of  them  in 
Scripture  as  frequenting  the  fairs  of  Tyre  with  this 
commodity.  As  Cappadocia  abounded  with  mines  of 
filver,  brafs,  iron,  and  alum,  and  afforded  great  ftore  of 
alabafter,  eryltal,  and  jafper,  it  is  probable  that  they 
might  fupply  the  neighbouring  countries  with  thefe 
commodities* 

The  religion  of  the  ancient  Cappadocians  was  much 
the  fame  with  that  of  the  Perfians.  At  Comana  there 
was  a  rich  and  ffately  temple  dedicated  to  Bellona  3 
whole  battles  the  prieffs  and  their  attendants  ufed  to 
reprefent  on  ftated  days,  cutting  and  wounding  each 
other  as  if  feized  with  an  enthufiaftic  fury.  No  lefs 
famous  and  magnificent  were  the  temples  of  Apollo 
Catanius,  and  of  Jupiter  :  the  laff  of  which  had  3000 
faered  fervants,  or  religious  votaries.  The  chief  prieft 
was  next  in  rank  to  that  of  Comana  3  and,  according 
to  Strabo,  had  a  yearly  revenue  of  15  talents.  Diana 
Perfica  was  worfhipped  in  a  city  ealled  Cajlaballa , 
where  \vomen,  devoted  to  the  worfhip  of  that  goddefs, 
were  reported  to  tread  barefooted  on  burning  coals, 
without  receiving  any  hurt.  The  temples  of  Diana  at 
Diofpolis,  and  of  Anias  at  Zela,  were  likewife  held  in 
great  veneration  both  by  the  Cappadocians  and  Arme¬ 
nians,  wrho  floeked  to  them  from  all  parts.  In  the 
latter  were  tendered  all  oaths  in  matters  of  eonfequenee ; 
and  the  chief  among  the  prieffs  was  no  way  inferior  in 
dignity,  power,  and  wealth,  to  any  in  the  kingdom ; 
having  a  royal  attendance,  and  an  unlimited  authority 
over  all  the  inferior  fervants  and  officers  of  the  temple, 

BThe  Romans,  who  willingly  adopted  all  the  fuperlti- 
tions  and  fuperftitious  rites  of  the  nations  they  con¬ 
quered,  greatly  increafed  the  revenues  of  this  and 
other  temples ;  conferring  ^he  priefthood  on  fuch  as 
they  thought  moft  fit  for  carrying  on  their  defigns.— 
We  are  told  that  human  facrifiees  were  offered  .at  Co- 
mana  3  and  that  this  barbarous  euftom  was  brought  by 
Oreftes  and  his  filler  Iphigenia  from  Tauriea  Scythica, 
where  men  and  women  were  immolated  to  Diana.  But 
this  euftom,  if  ever  it  obtained  in  Cappadocia,  vras  abo- 
liffied  in  the  times  of  the  Romans. 

CAPPANUS,  a  name  given  by  fome  authors  to  a 
worm  that  adheres  to  and  gnaws  the  bottoms  of  (hips  3 
to  whieh  it  is  extremely  pernicious,  efpeeially  in  the 
Eaft  and  Weft  Indies  3  to  prevent  this,  feveral  fliips 
have  lately  been  (heathed  with  copper  ;  the  firft  trial 
©f  whieh  was  made  on  his  majefty’s  frigate  the  Alarm. 
CAPPARIS.  See  Botany  Index . 

The  buds  of  this  plant  piekled  with  vinegar,  &c. 
are  brought  to  Britain  annually  from  Italy  and  the 
Mediterranean.  They  are  fuppofed  to  excite  appetite 
and  affift  digeftion  3  and  to  be  particularly  uieful  as 
detergents  and  aperients  in  obllruClions  of  the  liver  and 
fpleen. 

CAPRA,  or  Goat.  See  Mammalia  Index, 
Capra  Saltans ,  in  Meteorology ,  a  fiery  meteor  or  ex¬ 
halation  fometimes  feen  in  the  atmofphere.  It  forms 


an  infleCted  line,  refembling  in  fome  meafure  the  ca-  Capra  Sal* 
perings  of  a  goat  3  whene-e  it  has  its  name.  ta.^s 

£APRALA,  an  ifle  of  Italy,  in  the  Tufcan  fea,  to  Capr‘/cora> 
the  north-eaft  of  Corfica,  on  which  it  depends.  It  is  w— — y— w 
pretty  populous,  and  has  a  ftrong  caftle  for  its  defence. 

It  is  about  15  miles  in  circumference.  E.  Long.  11.  5. 

N.  Lat.  43.  15* 

CAPRARIA.  See  Botany  Index . 

CAPRAROLA,  one  of  the  moll  magnificent  pa* 
laces  in  Italy,  feated  on  a  hill,  in  Ronciglione,  whofe 
foot  is  watered  by  the  river  Tircia.  It  was  built  by 
Cardinal  Farnefe 3  and  has  five  fronts,  in  the-middle  of 
which  is  a  round  eourt,  though  all  the  rooms  are  fquare, 
and  well  proportioned.  It  is  27  miles  north-well  of 
Rome. 

CAPR7E.  See  Capri. 

CAPREOLUS,  Elias,  an  excellent  civilian,  and 
learned  hiftorian,  born  at  Brefeia  in  Italy,  wrote  a 
biftory  of  Brefeia,  and  other  works  :  died  in  1319. 

CAPRI,  (anciently  Caprece),  a  city  and  illand  at  the 
entrance  of  the  gulf  of  Naples,  E.  Long.  14.  50.  N. 

Lat.  40.  45. — The  illand  is  only  four  miles  long  and 
one  broad 3  the  city  is  a  bilhop’s  fee,  and  lituated  on  a 
high  roek  at  the  welt  end  of  the  illand.  Caprese  was 
anciently  famous  for  the  retreat  of  the  emperor  1  ibe- 
rius  for  feven  years,  during  which  he  indulged  himfelf 
in  the  moft  feandalous  debaucheries  Before  Tiberius  *  gee 
came  hither,  Capri  had  attracted  the  notiee  of  Auguf-fo/wr* 
tus,  as  a  moll  eligible  retreat,  though  in  fight  of  popu¬ 
lous  cities,  and  almolt  in  the  centre  of  the  empire.  His 
fueeeffor  preferred  it  to  every  other  refidenee  3  and  in 
order  to  vary  his  pleafure,  and  enjoy  the  advantages 
as  well  as  avoid  the  inconveniences  of  eaeh  revolving 
feafon,  built  1  2  villas  in  different  fituations,  dedicated 
to  the  12  greater  gods  ;  the  ruins  of  fome  of  them  are 
Hill  to  be  feen:  at  Santa  Maria  are  extenfive  vaults 
and  refervoirs  3  and  on  an  adjoining  brow  are  the  re¬ 
mains  of  a  lighthoufe  5  two  broken  columns  indicate 
the  entrance  of  the  principal  eourt.  According  to 
Dion  Caffius,  this  illand  was  vrild  and  barren  betore 
the  Caefars  took  it  under  their  immediate  protection; 

-at  this  day  a  large  portion  of  its  furfaee  is  unculti¬ 
vated  and  impracticable  3  but  every  fpot  that,  will 
admit  the  hoe  is  induitrioully  tilled,  and  richly  laden 
with  the  choieell  productions  of  agriculture.  The 
odium  attached  to  the  memory  of  liberius  proved  fa¬ 
tal  to  his  favourite  abode  3  fearee  was  his  death  pro¬ 
claimed  at  Rome,  when  the  fenate  iffued  orders  for  the 
demolition  of  every  fabric  he  had  raifed  on  the  illand, 
which  by  way  of  punilhment  was  thenceforward  de- 
ftined  to  be  a  Hate  prifon.  The  wife  and  filler  of 
Commodus  were  banilhed  to  its  inhofpi table  roeks, 
which  were  foon  ftained  with  their  blood.  In  the  mid¬ 
dle  ages  Capri  became  an  appendage  of  the  Amalfitan 
republic,  and  after  the  downfal  of  that  Hate,  belonged 
to  the  duchy  of  Naples.  There  Hood  a  pharos  on  this 
illand,  which,  <a  few  days  before  the  death  of  Tiberius, 
was  overthrown  by  an  earthquake.  . 

CAPRI  AT  A,  Peter  John,  a  civilian  and  hiftorian, 
was  born  at  Genoa.  He  wrote,  in  Italian,  the  hiltory 
of  the  wars  of  Italy  3  an  Englilh  tranfiation  of  whieh 
was  printed  in  London  in  1663. 

CAPRICORN,  in  AJlronomy ,  one  of  the  12  figns 
of  the  zodiac.  See  Astronomy  Index, 
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Capricorn,  The  ancients  accounted  Capricorn  the  tenth  fign  ; 

CaP-c-  and  when  the  fun  arrived  thereat,  it  made  the  winter 

t-T--  —  -  >  folftice  with  regard  to  our  hemifphere  :  but  the  ffcrs 
having  advanced  a  whole  lign  towards  the  eaft,  Capri¬ 
corn  is  now  rather  the  nth  fign  $  and  it  is  at  the  fun’s 
entry  into  Sagittary  that  the  folftice  happens,  though 
the  ancient  manner  of  fpeaking  is  ft  ill  retained. 

This  fign  is  reprefented  on  ancient  monuments,  me¬ 
dals,  &c.  as  having  the  forepart  of  a  goat  and  the  hind- 
part  of  a  filh,  which  is  the  form  of  an  iEgipan  \  fome- 
times  fimply  under  the  form  of  a  goat. 

Tropic  of  Cap RICO  UN,  a  letter  circle  of  the  fphere, 
which  is  parallel  to  the  equinoftial,  and  at  230  30'  di- 
ftance  from  it  fouthwards )  patting  through  the  begin¬ 
ning  of  Capricorn. 

C APR1F1CATION,  a  method  ufed  in  the  Levant, 
for  ripening  the  fruit  of  the  domeftic  fig  tree,  by  means 
of  infedts  bred  in  that  of  the  wild  fig  tree. 

The  molt  ample  and  fatisfa&ory  accounts  of  this 
curious  operation  in  gardening,  are  thofe  of  Tourne- 
fort  and  Pontedta  :  the  former,  in  his  Voyage  to  the 
Levant,  and  in  a  Memoir  delivered  to  the  Academy  of 
Sciences  at  Paris  in  1705}  the  latter,  in  his  Anthologia . 
The  fub fiance  of  Tourne fort’s  account  follows  :  u  Of 
the  thirty  fpecies  or  varieties  of  the  domeftic  fig  tree 
which  are  cultivated  in  France,  Spain,  and  Italy,  there 
are  but  two  cultivated  in  the  Archipelago.  The  firft 
fpecies  is  called  or  nos,  from  the  old  Greek  erinos ,  which 
anfwers  to  caprifcus  in  Latin,  and  fignifies  a  wild  fig- 
tree.  The  fecond  is  the  domeftic  or  garden  fig  tree. 
The  former  bears  fucceflivdy,  in  the  fame  year,  three 
forts  of  fruit,  called  for  rates,  cratitires .  and  orni  ;  which, 
though  not  good  to  cat,  are  found  abfolutely  ncceffary 
towards  ripening  thofe  of  the  garden  fig.  Thefe  fruits 
have  a  fleck  even  fldn  •,  are  of  a  deep  green  colour  ) 
and  contain  in  their  dry  and  mealy  infide  feveral  male 
and  female  flowers  placed  upon  diftindl  footftalks,  the 
former  above  the  latter.  The fornites  appear  in  Auguft, 
and  continue  to  November  without  ripening  :  in  thefe 
are  bred  fmall  worms,  which  turn  to  a  fort  of  gnats, 
nowhere  to  be  feen  but  about  thefe  trees.  In  October 
and  November,  thefe  gnats  of  thenifelves  make  a  punc¬ 
ture  into  the  fecond  fruit,  which  is  called  cratitires . 
Thefe  do  not  (how  themfelvcs  till  towards  the  end  of 
September.  The  fornites  gradually  fall  away  after  the 
gnats  are  gone the  cratitires,  on  the  contrary,  remain 
on  the  tree  till  May,  and  cnclofe  the  eggs  depofited  by 
the  gnats  when  they  pricked  them.  In  May,  the  third 
fort  of  fruit,  called  orni,  begins  to  be  produced  by  the 
wild  fig-trees.  This  is  much  bigger  than  the.  other 
two  ;  and  when  it  grows  to  a  certain  fize,  and  its  bud 
begins  to  open,  it  is  pricked  in  that  part  by  the  gnats 
of  the  cratitires,  which  are  ftrong  enough  to  go  from 
«ne  fruit  to  another  to  depofite  their  eggs.  It  fome- 
times  happens  that  the  gnats  of  the  cratitires  are  flow 
to  come  forth  in  certain  parts,  while  the  orni  in  thofe 
very  parts  are  difpofed  to  receive  them.  In  tins  cafe, 
the  hufbandman  is  obliged  to  look  for  the  cratitires  in 
another  part,  and  fix  them  at  the  ends  of  the  branches 
of  thofe  fig  trees  whofe  orni  are  in  a  fit  difpofition  to 
be  pricked  by  the  gnats.  If  they  mifs  the  opportuni¬ 
ty,  the  orni  fall,  and  the  gnats  of  the  cratitires  fly  away. 
None  but  thofe  that  are  well  acquainted  with  the  cul- 
tm*e  know  the  critical  moment  of  doing  this  $  and  in 
order  to  know  it,  their  eye  is  perpetually  fixed  on  the 
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bud  of  the  fig  5  for  that  part  not  only  indicates  the  Capnfka*  6 
time  that  the  prickers  are  to  iffue  forth,  but  alfo  when  ,  tKm<  ^ 
the  fig  is  to  be  fuccefsfully  pricked  :  if  the  bud  is  too 
hard  and  compact,  the  gnat  cannot  lay  its  eggs  \  and  u 

the  fig  drops  when  the  bud  is  too  open. 

The  ufe  of  all  thefe  three  forts  of  fruit  is  to  ripen 
the  fruit  of  the  garden  fig-tree,  in  the  following  man¬ 
ner  :  During  the  months  of  June  and  July,  the  pea- 
fants  take  the  orni,  at  the  time  their  gnats  are  ready 
to  break  out,  and  carry  them  to  the  garden  fig-trees  -y 
if  they  do  not  nick  the  moment,  irhe  orni  fall  \  and  the 
fruit  of  the  domeftic  fig-tree,  not  ripening,  will  in  a 
very  little  time  fall  in  like  manner.  The  peafantsare 
fo  well  acquainted  with  thefe  precious  moments,  that, 
every  morning,  in  making  their  infpe£lion,  they  only 
transfer  to  their  garden  fig-trees  fuch  orni  as  are  well 
conditioned,  otherwife  they  lofe  their  crop.  In  this 
cafe,  however,  they  have  one  remedy,  though  an  indif¬ 
ferent  one  j  which  is,  to  ftrew  over  the  garden  fig-trees 
another  plant  in  whofe  fruit  there  is  alfo  a  fpecies  of 
gnats  which  anfwer  the  purpofe  in  fome  meafure. 

The  caprification  of  the  ancient  Greeks  and  Ro¬ 
mans,  deferibed  by  Theophraftus,  Plutarch,  Pliny, 
and  other  authors  of  antiquity,  correfponds  in.  every 
circumftance  with  what  is  pra&ifed  at  this  day  in  the 
Archipelago  and  in  Italy.  Thefe  all  agree  in  declar¬ 
ing,  that  the  wild  fig-tree,  caprifcus ,  never  ripened  its 
fruit  \  but  was  abfolutely  neceffary  for  ripening  that 
of  the  garden  or  domeftic  fig,  over  which  the  hufband- 
men  fufpended  its  branches.  The  reafon  of  this  fuc- 
cefs  has  been  fuppofed  to  be,  that  by  the  pundures  of 
thefe  infeds  the  veffels  of  the  fruit  are  lacerated,  and 
thereby  a  greater  quantity  of  nutritious  juice  derived 
thither.  Perhaps,  too,  in  depofiting  their  eggs,  the 
gnats  leave  behind  them  fome  fort  of  liquor  proper  ta 
ferment  gently  with  the  milk  of  the  figs,  and  to  make 
their  flelh  tender.  The  figs  in  Provence,  and  even  at 
Paris,  ripen  much  fooner  for  having  their  buds  pricked 
with  a  ft  raw  dipped  in  olive-oil.  Plums  and  pears 
likewife,  pricked  by  fome  infeas,  ripen  much  the  fatt¬ 
er  for  it  *,  and  the  fleftvwound  fuch  punfture  is  better 
tailed  than  the  reft.  It  is  not  to  be  difputed,  that 
confiderable  changes  happen  to  the  contexture  of. fruits 
fo  pricked,  juft  the  fame  as  to  parts  of  animals  pierced 
with  any  (harp  inftrument.  Others  have  fuppofed  that 
thefe  infeas  penetrated  the  fruit  of  the  tree  to  which 
they  were  brought,  and  gave  a  more  free  admiflfion  to 
the  air,  and  to  the  fun.  Linnaeus  explained  the  ope¬ 
ration,  by  fuppofing  that  the  infeas  brought  the  farina 
from  the  wild  fig,  which  contained  male  flowers  only, 
to  the  domeftic  fig,  which  contained  the  female  ones. 
Haffelquift,  from  what  he  faw  in  Paleftine,  feemed  to  % 
doubt  of  this  mode  of  fruaification.  M.  Bernard,  in 
the  Memoirs  of  the  Society  of  Agriculture,  oppofes  it 
more  decidedly.  He  couldsnever  find  the  infea  in  the 
cultivated  fig  j  and,  in  reality ,  it  appeared  to  leave  the 
wild  fig,  after  the  ftamina  were  mature,  and  their  pol¬ 
len  diffipated  :  befidcs,  he  adds,  what  they  may  have 
brought  on  their  wings  muft  be  rubbed  away,  in  the 
little  aperture  which  they  would  form .  for  themfelves.  f  * 

At  Malta,  where  there  are  feven  or  eight  varieties  of 
the  domeftic  fig,  this  operation  is  only  performed  on 
thofe  which  ripen  lateil  :  the  former  are  of.  a  proper 
fize,  fine  flavour,  and  in  great  abundance  without  it  j 
fo  that  he  thinks  the  caprification  only  haftens  the 

ripening 
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fltapriftca-  ripening .  He  examined  the  parts  of  fructification  of 
tion  the  fig  .  ancj  fie  obferves,  if  this  examination  be  made 
previous  to  the  ripening,  that  round  the  eye  of  the 
/  fig,  and  in  the  fubftancc  of  its  covering,  may  be  feen 
triangular  dentated  leaves,  preffed  one  againft  an¬ 
other  ;  and  under  thefe  leaves  are  the  itamina,  whofe 
pollen  is  deftined  for  the  impregnation  of  the  grains, 
which  fill  the  reft  of  the  fruit.  Thefe  male  organs  are 
much  more  numerous  in  the  wild-fig  than  in  the  do- 
meftic  ;  and  the  ftamina  are  found  to  eontain  a  yellow 
duft,  which  may  be  collected  tyhen  it  is  ripe.  The 
wild  figs,  when  ripe,  are  not  fucculent,  and  have  no 
tafte,  though  the  grains  are  difpofed  in  the  fame  man¬ 
ner  as  in  the  other  kind.  The  pith  of  the  grain  of 
the  wild  fruit  ferves  as  food  to  a  fpeeies  of  the  eynips, 
whofe  larva  is  white,  till  the  moment  of  its  transforma¬ 
tion  ;  and  it  is  by  an  opening,  in  the  direction  of  the 
piftil,  that  the  infeCt  penetrates  the  grain.  From  this 
account  it  is  thought  probable  that  the  infeCt  is  only 
communicated  by  accident  to  the  domeftic  fig,  and 
that  the  flowers  of  this  genus  are  fometimes  herma¬ 
phrodites.  But  the  number  of  hermaphrodite  flowers 
being  fewer  on  the  cultivated  than  on  the  wild  fig,  the 
feeds  arc  fecundated  more  certainly  and  quiekly  by 
the  caprifieation ;  and  every  botanift  knows,  that  when 
the  impregnation  is  completed,  the  flower  foon  withers  ; 
while,  if  by  any  aecident  it  is  delayed,  it  continues  in 
bloom  mueh  longer.  This  view  of  the  fubjeCl,  there¬ 
fore,  explains  very  completely  the  rcafon  why,  in  Mal¬ 
ta,  the  caprification  is  praCtifed  on  the  late  kind  of  figs, 
becaufe  it  haftens  the  formation  and  maturity  of  the 
fruit. 

CAPRIMULGUS,  Goatsucker,  or  Fern-owl. 
See  Ornithology  Index . 

CAPRIOLES,  in  the  manege,  leaps  that  a  horfe 
makes  in  the  fame  place  without  advancing,  in  fuch  a 
manner,  that,  when  he  is  at  the  height  of  the  leap,  he 
jerks  out  with  his  hinder  legs  even  and  near.  It  is  the 
moft  difficult  of  all  the  high  manege.  It  differs  from 
a  croupade,  in  this,  that,  in  a  croupade,  a  horfe  does 
not  fhow  his  fhoes  ;  and  from  a  b  allot ade,  beeaufe  in 
this  he  does  not  jerk  out.  To  make  a  horfe  work 
well  at  eaprioles,  he  mu  ft  be  put  between  two  pillars, 
and  taught  to  raife  firft  his  fore  quarters,  and  then  his 
hind  quarters  while  his  fore  ones  are  yet  in  the  air  ; 
for  which  reafon  you  muft  give  him  the  whip  and  the 
poinfon. 

CAPS  A,  in  Ancient  Geography,  a  large  and  ftrong 
town  of  Numidia,  fituated  amidft  vaft  deferts,  wafte,  un¬ 
cultivated,  and  full  of  ferpents,  where  Jugurtha  kept 
his  treafure.  .  In  his  time  it  was  taken  and  razed  by 
Marius  the  Roman  general,  who  put  to  death  all  the 
citizens  capable  of  bearing  arms,  and  fold  the  reft  for 
fiaves.  It  was,  however,  afterwards  rebuilt  by  the  Ro¬ 
mans,  and  ftrongly  fortified  ;  but,  on  the  deeline  of 
their  empire,  was  taken  and  demolifhed  a  fecond  time, 
by  Occuba  a  famous  Arab  general.  The  walls  of  the 
citadel  are  ftill  remaining,  and  are  monuments  of  the 
ancient  glory  and  ftrength  of  Capfa.  They  are  24  fa¬ 
thoms  in  height,  and  five  in  thieknefs,  built  of  large 
fquare  ftones,  and  have  now  acquired  the  folidity  and 
firmnefs  of  a  rock.  The  walls  of  the  town  were  rebuilt 
by  the  inhabitants  finee  their  firft  demolition  ;  but  were 
afterwards  deftroyed  by  Jacob  Almanzor,  who  fent  a 
governor  and  troops  into  the  province.  In  Marmol’s 
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time  Capfa  was  very  populous,  and  abounded  with 
ftately  mofques  and  other  ftru&urcs  of  fuperb  and  ele- 
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gant  workmanihip  :  but  at  preient  it  is  occupied  by  a  ,  ~  Y * 

poor  and  indigent  people,  fleeeed  and  oppreffed  by  the 
Tunilian  government.  In  the  very  centre  of  the  city 
ftands  an  enelofed  fountain,  which  both  fupplies  the 
people  with  drink,  and  affords  them  an  agreeable  bath. 

The  adjacent  eountry  is  now  cultivated,  and  produces 
feveral  kinds  of  fruits  ;  but  the  climate  is  unhealthy. 

The  inhabitants  are  remarkable  for  their  peevifhnefs  of 
temper.  Both  men  and  women  drefs  handfomely,  ex¬ 
cept  their  feet,  which  they  cover  wTith  courfe  (hoes  of 
bungling  workmanfhip,  and  made  of  the  rough  {kins 
of  wild  beafts,  equally  inconvenient  and  unbecoming, 

E.  Long.  9.  3.  N.  Lat.  33.  15. 

CAP  SARI  US,  (from  capfa ,  fatchel),  in  antiquity, 
a  fervant  who  attended  the  Roman  youth  to  fchool, 
carrying  a  fatchel  with  their  books  in  it,  fometimes 
alfo  called  librarius. 

Capsarius  was  alfo  an  attendant  at  the  baths,  to 
whom  perfons  committed  the  keeping  of  their  clothes. 

Capsarius  (from  capfa,  “  a  clieft,”)  among  the 
Roman  bankers,  was  he  who  had  the  care  of  the  mo¬ 
ney  chcft  or  eoffer. 

CAPSICUM,  or  Guinea-pepper.  See  Botany 
Index . 

The  bell-pepper  produces  fruit  fit  for  pickling  ;  for 
whieh  purpofe  they  muft  be  gathered  before  they  ar¬ 
rive  at  their  full  fizc,  while  their  rind  is  tender.  They 
muft  be  flit  down  on  one  fide  to  get  out  the  feeds, 
after  which  they  fhould  be  foaked  two  or  three  days  in 
fait  and  water  ;  when  they  are  taken  out  of  this  and 
drained,  boiling  vinegar  muft  be  poured  on  them  in  a 
fufficient  quantity  to  cover  them,  and  clofely  flopped 
down  for  two  months  ;  then  they  fhould  be  boiled  in 
the  vinegar  to  make  them  green ;  but  they  want  no 
addition  of  any  fpice,  and  are  the  wholefomeft  and 
beft  pickle  in  the  world.  Another  fpeeies  is  ufed  for 
making  what  is  called  cayan-butter  or  pepper-pots,  by 
the  inhabitants  of  America,  and  whieh  they  efteem 
the  beft  of  all  the  fpices.  The  following  is  a  receipt 
for  making  of  a  pepper-pot :  “  Take  of  the  ripe  feeds- 
of  this  fort  of  capfieum,  and  dry  them  well  in  the  fun •; 
then  put  them  into  an  earthen  or  ftone  pot,  mixing 
flour  between  every  ftratum  of  pods  y  and  put  them  in¬ 
to  an  oven  after  the  baking  of  bread,  that  they  may  be 
thoroughly  dried  :  after  which  they  muft  be  well 
eleanfed  from  the  flour  ;  and  if  any  of  the  ftalks  re¬ 
main  adhering  to  the  pods,  they  ftiould  be  taken  off,, 
and  the  pods  reduced  to  a  fine  powder ;  to  every  ounce 
of  this  add  a  pound  of  wheat  flour,  and  as  much  leaven 
as  is  fufficient  for  the  quantity  intended. .  After  this 
has  been  properly  mixed  and  wrought,  it  fhould  be 
made  into  fmall  cakes,  and  baked  in  the  fame  manner 
as  eommon  cakes  of  the  fame  fize  :  then  eut  them  into 
fmall  parts,  and  bake  them  again,  that  they  may  be  as 
dry  and  hard  as  bifeuit  •,  which  being  powdered  and  fift-- 
ed,  is  to  be  kept  for  ufe.”  This  is  prodigioufly  hot  and 
aerimonious,  fetting  the  mouth  as  it  were  on  fire.  .  It 
is  by  fome  recommended  as  a  medicine  for  flatulencies; 
but  it  is- greatly  to  be  doubted  whether  all  thofe  hot 
irritating  medieines  are  not  produdlive  of  more  haim 
than  good,  in  this  country  at  leaft.  If  the  ripe  pods  of 
capfieum  are  thrown  into  the  fire,  they  will  raife  ftrong 
and  noifome  vapours,  which  oecafion  vehement  fneo'4~* 


Gapftan. 
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'■Crpftcum  itig  coughing,  and  often  vomiting,  in  thofe  who  are  whelps,  as  the  capftern  turns  round  prevents  it  from 

"  near  they, lace,  or  in  the  room  rvhere  they  arc  burnt,  recoiling  or  turning  back  by  any  iudden  jerk  of  the, 

Some  perfons  have  mixed  the  powder  of  the  pods  with  cable,  as  the  fhip  nfes  on  the  fea  tvhieh  might  greatly 

fnuft,  to  give  to  others  for  diverfion  :  but  where  it  is  endanger  the  men  who  heave,  There  arc  alio  hanging 
£  quantify,  there  may  be  danger  in  ufing  it  j  for  it  pawls  gg,  N°  3-  for  the  fame  purpofe.  reaching 
will  occalion  fueh  violent  fits  oAeezing,  a!  may  break  from  the  deck  above  to  the  drumhead  ™ 

the  blood -vefl'els  of  the  head.  below  it.  1  he  fwifter  is  a  rope  paffed  horizontally 

c APSO  UARES,  ftrong  plates  of  iron  which  come  through  holes  in  the  outer  end  ot  the  bais,  and  dra  n 
ever  the  tninnions  of  a  gJ,  and  keep  it  in  the  car-  very  tight  j  the  intent  of  this  is  to  keep  the  men  lleady 
They  are  fattened  by  a  hinge  to  the  prize 


Capflun, 
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as  they  walk  round  when  the  {hip  roeks,  and  to  give 
room  for  a  greater  number  to  aflilt  by  pulling  upon  the 
fwifter  itfelf. 

The  molt  frequent  ufe  of  the  capftern  is  to  heave  in 
the  eable,  and  thereby  remove  the  fhip  or  draw  up  the 
anchor.  It  is  alfo  ufed  to  wind  up  any  weighty  body, 
as  the  mails,  artillery,  &c.  In  merchant  ihips  it  is 
likewife  frequently  employed  to  dilcharge  or  take  in 
the  cargo,  particularly  when  confifting  of  weighty  ma¬ 
terials  that  require  a  great  exertion  of  mechanical 
powers  to  be  removed. 

There  are  commonly  two  capfterns  m  a  man  of  war, 
the  main  and  the  gear  capftern  j  the  former  of  which 
has  two  drumheads,  and  may  be  called  a  double  one. 
This  is  reprefented  in  N°  3.  The  latter  is  reprefent- 
ed  in  N°  2. 

Formerly  the  bars  of  the  capftern  went  entirely 
through  the  head  of  it,  and  confequently  were  more 
than  double  the  length  of  the  prefent  ones  ;  the  holes 
were  therefore  formed  at  different  heights,  as  repre¬ 
fented  in  N°  r.  But  this  machine  had  feveral  incon¬ 
veniences,  and  has  long  been  entirely  diiufcd  in  the 
navy.  Some  of  thefe  fort  of  capfterns,  however,  are 
ftill  retained  in  merchant  fliips,  and  are  ufually  deno¬ 
minated  crabs.  The  fituation  of  the  bars  in  a  crab,  as 
ready  for  heaving,  is  reprefented  in  tsf  4*  .  # 

To  rig  the  CAPSTERN,  is  to  fix  the  bars  in  their,  re- 
fpeftive  holes,  and  thrult  in  the  pins,  in  order  to  con¬ 
fine  them. Surge  the  CAP  STERN,  is  the  order  to  flack- 

en  the  rope  heaved  round  upon  it,  of  which  there  are 
generally  two  turns  and  a  half  about  the  barrel  at 
once,  and  fometimes  three  turns,— To  Heave  the  CAP- 
STERN,  is  to  go  round  with  it  heaving  on  the  bars,  and 

plained,  it  is  furnilhed  with  ieverai  appurtenances  as  drawing  in  zny_ rope  of  nduch 
the  bars,  the  pins,  the  pawls,  the  fwifter ,  and  the  fau-  — Ho  come -up  the  CAP  TE *  >,  Tn%n<ml  th*  Cap 
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plate,  that  they  may  lift  up  and  down,  and  form  a 
part  of  an  areh  in  the  middle  to  receive  a  third  part  of 
the  thicknefs  of  the  trunnions  :  for  two-thirds  are  let 
into  the  carriage,  and  the  other  end  is  fattened  by  two 
iron  wedges  called  the  forelocks  and  keys. 

CAPSTAN,  or  Capstern,  a  ftrong  maffy  eolumn 
of  timber,  formed  like  a  truncated  cone,  and  having 
its  upper  extremity  pierced  with  a  number  of  holes  to 
receive  the  bars  or  levers.  It  is  let  perpendicularly 
down  through  the  decks  of  a  (hip  ,  and  is  fixed  in  iueh 
a  manner,  that  the  men,  by  turning  it  horizontally 
with  their  bars,  may  perform  any  work  which  requires 
any  extraordinary  effort. 

A  capftern  is  compofed  of  feveral  parts,  where  A  is 
the  barrel,  b  the  whelps,  c  the  drumhead,  and  d  the 
fpindle.  The  whelps  rife  out  from  the  main  body  of 
the  capftern  like  buttreffes,  to  enlarge  the  fweep,  fo 
that  a  greater  quantity  of  cable,  or  whatever  rope  en¬ 
circles  the  barrel,  may  be  wound  about  it  at  one  turn, 
without  adding  much  to  the  weight  of  the  capftern. 
The  whelps  reach  downwards  from  the  lower  part  of 
the  drumhead  to  the  deck.  The  drumhead  is  a  broad 
cylindrical  piece  of  wood  refembliiig  a  millftonc,  and 
fixed  immediately  above  the  barrel  and  whelps.  On 
the  outfide  of  this  piece  are  cut  a  number  of  fquare 
holes  parallel  to  the  deck,  to  receive  the  bars.  The 
fpindle  or  pivot  d,  whieh  is  (hod  with  iron,  is  the  axis 
or  foot  upon  which  the  capftern  .refts,  and  turns  round 
in  the  fauccr,  whieh  is  a  fort  of  iron  locket  let  into  a 
wooden  ftock  or  ftandard  called  the  Jep,  retting  upon 
and  bolted  to  the  beams. 

B elides  the  different  parts  of  the  capftern  above  ex¬ 
plained,  it  is  furnilhed  with  feveral  appurtenanees,  as 
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wood,  or  arms,  thruft  into  a  number  of  fquare  holes  in 
:the  drumhead  all  round,  in  which  they  are  as  the  radii 
of  a  circle,  or  the  fpokes  in  the  nave  of  a  wheel.  They 
are  ufed  to  heave  the  eapftern  round,  which  is  done  by 
the  men  fetting  their  breads  againft  them,  and  walking 
about,  like  the  machinery  of  a  horfe  mill,  till  the  opera¬ 
tion  is  finiftied. — The  pins  e,  are  little  bolts  of  iron 
thruft  perpendicularly  through  the  holes  of  the  drum¬ 
head,  and  through  a  correfponding  hole  in  the  end  of 
the  bar,  made  to  receive  the  pins  when  the  bars  are 
fixed.  They  are  ufed  to  confine  the  bars,  and  to  pre¬ 
vent  them  from  working  out  as  the  men  heave,  or  when 
the  (hip  labours.  Every  pin  is  faftened  to  the  drum¬ 
head  with  a  fmall  iron  ehain  \  and  that  the  bars  may 
exa&ly  fit  their  refpc&ive  holes,  they  are  all  numbered. 
—The  pawls/,  N°  I.  arc  fituated  on  each  fide  the  cap¬ 
ftern,  being  two  ftiort  bars  of  iron,  bolted  at  one  end 
through  the  deck  to  the  beams  elofe  to  the  lower  part 
of  the  whelps  *,  the  other  end,  whibh  oceaftonally  turns 
round  on  the  deck,  being  placed  in  the  intervals  of  the 


during  any  paufe  of  heaving. 

CAPSULE,  in  a  general  fenfe,  denotes  a  recepta¬ 
cle  or  cover  in  form  of  a  bag* 

Capsule,  among  botanifts,  a  dry  hollow  leed-veilel 
or  nericarpium,  that  cleaves  or  fplits  in  fome  determi¬ 
nate  manner.  See  Pj&ricarpium,  Botany  Index. 

This  fpeeies  of  feed-veffel  is  frequently  fleftiy  and 
fucculent,  like  a  berry,  before  it  has  attained  maturi¬ 
ty ;  but,  in  ripening,  becomes  dry,  and  often  io  ela- 
ftic  as  to  dart  the  feeds  from  their  departments  with 
confiderable  velocity.  This  clafticity  is  remarkably 
confpicuous  in  wood  forrel  *,  balfam ,  unpatiens  ;  Afri¬ 
can  fpirce  a,  diofma  ;  fraxinella  ;  jufticta;  ruelha  ;  bar¬ 
ter  ia  ;  la  three  a  ;  and  many  others.— 1  he  general  apti¬ 
tude  or  difpofition  of  this  fpeeies  of  feed-veffel  to  cleave 
or  feparate  for  the  purpofe  of  difperfmg  its  feeds,  di- 
ftinguifties  it  not  leis  remarkably  than  its  texture  from 
the  pulpy  or  fucculent  fruits  of  the  apple,  berry,  and 
cherry  kind.  This  opening  of  the  capful®  for  difchar- 
J  gmg 
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Capful?,  gjng  Jts  feeds  when  the  fruit  is  ripe,  is  cither  at  the 
Captain.  ^  as  moft  piants  •  at  the  bottom,  as  in  triglo- 
"JU"~V  chin  ;  at  the  fide,  through  a  pore  or  fmall  hole,  as  in 
campanula  and  orchis  ^  horizontally,  as  in  plantain, 
amaranthus,  and  anagallis  j  or  longitudinally,  as  in 
convolvulus.  All  fruit  that  is  jointed,  opens  at  every 
one  of  the  joints,  each  of  which  contains  a  tingle  feed. 
Capfules,  in  fplitting,  arc  divided,  externally,  into  one 
©r  more  pieces,  called  by  Linnams  valves.  The  in¬ 
ternal  divifions  of  the  capfules  are  called  cells^  locula- 
vienta  :  thefe,  in  point  of  number,  arc  exceedingly  di- 
verfified  ;  fome  having  only  one  cell,  as  the  primrofe  \ 
and  others  many,  as  the  water  lily.  Hence  a  capfule 
is  termed  unilocular ,  bilocular ,  trilocular ,  &c.  accord¬ 
ing  as  it  has  one,  two,  three,  &c.  cells  or  cavities. 

CAP  SUL  M  Atrabiliarice>  called  alfo  glandule e  renalcs , 
and  renes fuccenturiati .  See  Anatomy  Index . 

CAPTAIN,  a  military  officer,  whereof  there  are 
feveral  kinds,  according  to  their  commands. 

CAPTAIN  of  a  Troop  or  Company ,  an  inferior  officer 
who  commands  a  troop  of  horfe  or  a  company  of  foot, 
under  a  colonel.  The  duty  of  this  officer  is  to  be 
careful  to  keep  his  company  full  of  able-bodied  fol- 
diers  *,  to  vifit  their  tents  and  lodgings,  to  fee  what  is 
wanting  \  to  pay  them  well ;  tocaufethem  keep  them- 
felves  neat  and  clean  in  their  clothes,  and  their  arms 
bright.  He  has  power  in  his  own  company  of  making 
ferjeants,  corporals,  and  lanfpefades. 

In  the  horfe  and  foot  guards,  the  captains  have  the 
rank  of  colonels. 

CAPTAIN-General,  he  who  commands  in  chief. 

CAPTAIN-Lieutenant ,  he  who,  with  the  rank  of  cap¬ 
tain,  but  the  pay  of  lieutenant,  commands  a  troop  or 
company  in  the  name  and  place  of  fome  other  perfon 
who  is  difpenfed  with,  on  account  of  his  quality,  from 
performing  the  functions  of  his  pott. 

Thus  the  colonel  being  ufually  captain  of  the  firtt 
company  of  his  regiment,  that  company  is  commanded 
by  his  deputy  under  the  title  of  Captain-Lieutenant . 

So  in  England,  as  well  as  in  France,  the  king, 
queen,  dauphin,  princes,  Sec.  have  ufually  the  title  of 
captain  of  the  guards,  gens  d^armes ,  See.  the  real  du¬ 
ty  of  which  offices  is  performed  by  captain-lieute¬ 
nants. 

CAPTAIN  Reformed ,  one  who,  upon  the  reduction  of 
the  forces,  has  his  commiffion  and  company  fupprelfed ; 
yet  is  continued  captain,  either  as  fecond  to  another,  or 
without  any  poll  or  command  at  all. 

CAPTAIN  of  a  Ship  of  War ,  the  officer  w  ho  com¬ 
mands  a  (hip  of  the  line  of  battle,  or  a  frigate  carry¬ 
ing  20  or  more  cannon.  The  charge  of  a  captain  in 
his  majefty’s  navy  is  very  eomprehenfive,  in  as  much 
as  he  is  not  only  anfwerable  for  any  bad  conduct  in 
the  military  government,  navigation,  and  equipment 
of  the  ffiip  he  commands,  but  alfo  for  any  negledt  of 
duty  or  ill  management  in  his  inferior  officers,  whofe 
feveral  charges  he  is  appointed  to  fuperintend  and  re¬ 
gulate. 

On  his  firtt  receiving  information  of  the  condition 
and  quality  of  the  fhip  he  is  appointed  to  command, 
He  mutt  attend  her  conilantly,  and  hatlen  the  necelTary 
preparations  to  fit  her  for  fea.  So  ttri£t,  indeed,  arc 
the  iniunflions  laid  on  him  by  the  lord  high  admiral, 
or  commiffioncrs  of  the  admiralty,  that  he  is  forbid 
to  lie  out  of  his  fhip,  from  his  arrival  on  board  to 


the  day  of  his  difeharge,  unlcfs  bv  particular  leave  ^ 

from  the  admiralty  or  from  his  commander  in  chief. v 
He  is  enjoined  to  ffiow  a  laudable  example  of  honour 
and  virtue  to  the  officers  and  men  ;  and  to  difeounte- 
nance  all  diffolute,  immoral,  and  diforderly  practices, 
and  fuch  as  are  contrary  to  the  rules  of  fubordination 
and  difeipline ;  as  well  as  to  correct  thofc  who  are 
guilty  of  fuch  offences  as  are  puniffiable  according  to 
the  ufage  of  the  fea.  He  is  ordered  particularly  to 
furvey  all  the  military  ffores  which  are  font  on  board, 
and  to  return  whatever  is  deemed  unfit  for  fervicc. 

His  diligence  and  application  are  required  to  procure 
his  complement  of  men  :  obferving  carefully  to  enter 
only  fuch  as  are  fit  for  the  neceffary  duty,  that  the  go¬ 
vernment  may  not  be  put  to  unneceffary  expence. 

When  his  fhip  is  fully  manned,  he  is  expected  to  keep 
the  eftablifhed  number  of  men  complete,  and  fuperin¬ 
tend  the  mufter  himfelf,  if  there  is  no  clerk  of  the  check 
at  the  port.  When  his  ffiip  is  employed  on  a  cruifing 
flation,  he  is  expedted  to  keep  the  lea  the  whole  length 
of  time  previoufiy  appointed  }  hut  if  he  is  compelled 
by  fome  unexpected  accident  to  return  to  port  fooner 
than  the  time  limited,  he  ought  to  be  very  cautious  in 
the  choice  of  a  good  fituation  for  anchoring,  ordering 
the  mailer  or  other  careful  officers  to  found  and  difeo- 
ver  the  depths  of  water  and  dangers  of  the  coaft.  Pre¬ 
vious  to  any  poffibility  of  an  engagement  with  the 
enemy,  he  is  to  quarter  the  officers  and  men  to  the  ne¬ 
ceffary  ffations  according  to  their  office  and  abilities, 
and  to  cxercife  them  in  the  management  of  the  artil¬ 
lery,  that  they  may  be  more  expert  in  time  of  battle. 

His  ffation  in  the  time  of  an  engagement  is  on  the 
quarter-deck  :  at  which  time  he  is  expedted  to  take  all 
opportunities  of  annoying  his  enemy,  and  improving 
every  advantage  over  him  •,  to  exhibit  an  example  of 
courage  and  fortitude  to  his  officers  and  crew  ;  and  to 
place  his  ffiip  oppofite  to  his  adverfary  in  fuch  a  poti- 
tion  as  that  every  cannon  ffiall  do  cffedtual  execution. 

At  the  time  of  his  arrival  in  port,  after  his  return 
from  abroad,  he  is  to  affemble  his  officers,  and  draw 
up  a  detail  of  the  obfervations  that  have  been  made 
during  the  voyage,  of  the  qualities  of  the  ffiip  as  to 
her  trim,  ballatt,  ffowage,  manner  of  failing,  for  the 
information  and  diredtion  of  thofe  who  may  fuecced 
him  in  the  command  \  and  this  account  is  to  be  figned 
by  himfelf  and  officers,  and  to  be  returned  to  the  refi- 
dent  commiffiioner  of  the  navy  at  the  port  where  the 
ffiip  is  difeharged. 

CAPTAIN  of  a  Merchr.nt-Jhip ,  he  wrho  has  the  direc¬ 
tion  of  the  ffiip,  her  crew,  and  lading,  &cc.  In  fmall 
fhips  and  ffiort  voyages,  he  is  more  ordinarily  called  the 
mafler.  In  the  Mediterranean,  he  is  called  the  pa- 
troon. — The  proprietor  of  the  veffel  appoints  the  cap¬ 
tain  or  matter  :  and  he  is  to  form  the  crew,  and  choofe 
and  hire  the  pilots,  mates,  and  feamen  ;  though,  when 
the  proprietor  and  matter  refide  on  the  fame  fpot,  they 
generally  adt  in  concert  together. 

CAPTAIN  Bafiaw ,  or  Capondan  Ba/haw ,  in  the  po¬ 
lity  of  the  Turks,  fignifies  the  Turkifh  high  admiral. 

He  poffeffes  the  third  office  of  the  empire,  and  is  in- 
vetted  with  the  fame  power  at  fea  that  the  vizir  has 
on  thore.  Soliman  II.  inftituted  this  office  in  favour 
of  the  famous  Barbaroffa,  with  abfolute  authority  over 
the  officers  of  the  marine  and  arfcnal,  whom  he  may 
puniffi,  catliie.r,  or  put  to  death,  as  foon  as  he  is  with¬ 
out 
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He  commands  in  chief  in  all  tlie  vity  pointed  out  in  a  manner  almoft  as  clear  as  that  of  Capt,vitr 

tlie  tribes  of  Benjamin  and  Judah  :  fee  Hoiea,  1.  10.  it. 

Amos  ix.  14.  The  captivities  of  Judah  are  generally 
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but  the  Dardanelles. . . - . . 

maritime  countries,  cities,  cattles,  &c.  and,  at  Con 
,  ftantinoplc,  is  the  fir!!  magiftrate  of  police  in  the  vil¬ 
lages  011  the  fide  of  the  Porte,  and  the  canal  of  the 
Black  fea.  The  mark  of  his  authority  is  a  large  In¬ 
dian  cane,  which  he  carries  in  his  hand,  both  in  the . 
arfcnal  and  with  the  army. — The  captain  baftiaw  en¬ 
joys  two  forts  of  revenues  j  the  one  fixed,  the  other 
cafual.  The  firth  arifes  from  a  capitation  of  the  iflands 
in  the  Archipelago,  and  certain  governments  in  Nato- 
lia  and  Galipoli.  The  latter  confifts  in  the  pay  of  the 
men  who  die  during  a  campaign  ;  in  a  fifth  of  all  prizes 
made  by  the  begs  ;  in  the  profits  accruing  from  the  la¬ 
bour  of  the  Haves,  whom  he  hires  as  rowers  to  the  grand 
fignior  }  and  in  the  contributions  he  exacts  in  all  places 
where  he  paffes. 

CAPTION,  in  Scots  Law ,  a  writ  iffuing.  under 
bis  majefty’s  figqet,  in  his  majefty’s  name,  obtained  at 
the  inftance  of  a  creditor  in  a  civil  debt,  commanding 
ineffengers  at  arms  and  other  officers  of  the  law  to  ap¬ 
prehend  and  imprifon  the  perfon  of  the  debtor  until  he 
pay  the  debt.— It  is  alfo  the  name  of  a  writ  iffued  by 
the  court  of  feffion  again!!  the  agents  of  the  court,  to 
Teturn  papers  belonging  to  proceffes  or  law  fuits,  or 
•otherwise  to  go  to  prifon. 

CAPTIVE,  a  flave  or  a  perfon  taken  from  the 
enemy. 

Formerly  captives  in  war  became  the  flavcs  of  thofe 
who  took  them  ;  and  though  Ha  very,  fuch  as  obtain¬ 
ed  among  the  ancients,  is  now  abolifhed,  fome  fha- 
dow  of  it  (till  remains  in  refpe£!  of  prifoners  of  war, 
who  are  accounted  the  property  of  their  captors,  and 
'have  no  right  to  liberty  but  by  conceffion  from  them. 
—The  Romans  ufed  their  captives  with  great  feveri- 
ty  5  their  necks  were  expofed  to  the  foldiers  to  be 
trampled  on,  and  their  perfons  afterwards  fold  by  pub¬ 
lic  auction.  Captives  were  frequently  burnt  in  the  fu¬ 
neral  piles  of  the  ancient  w  arriors,  as  a  facrifice  to  the 
infernal  gods.  Thofe  of  royal  or  noble  blood  had  their 
heads  (haven,  and  their  hair  fent  to  Rome  to  ferve  as 
decorations  for  female  toys,  &c.  They  were  led  in 
triumph  loaded  with  chains  through  Rome,  in  the  em¬ 
peror’s  train,  at  leaf!  as  far  as  the  foot  of  the  Capito- 
line  mount,  for  they  were  not  permitted  to  afcend  the 
facred  hill,  but  carried  thence  to  prifon.  Thofe  of 
the  prime  quality  were  honoured  with  golden  chains 
on  their  hands  and  feet,  and  golden  collars  on  their 
necks.  If  they  made  their  cfcape,  or  killed  them- 
fclves,  to  avoid  the  ignominy  of  being  carried  in  tri¬ 
umph,  their  images  or  effigies  were  frequently  carried 
in  their  place. 

CAPTIVITY,  in  a  general  fenfe,  the  Hate  or  con¬ 
dition  of  a  captive. 

Captivity,  in  facred  hiftory,  a  punifhment  which 
God  infli&cd  upon  his  people  for  their  vices  and  infi¬ 
delities.  The  fir!!  of  thefe  captivities  is  that  of  Egypt, 
from  which  Mofes  delivered  them  ;  after  which,  are 
reckoned  fix  during  the  government  of  the  judges  *  but 
the  greateft  and  mo!!  remarkable  were  thofe  of  Judah 
and  Ifrael,  which  happened  under  the  kings  of  each  of 
thefe  kingdoms.  It  is  generally  believed,  that  the 
ten  tribes  of  Ifrael  never  came  back  again  after  their  dif- 
perfion  •,  and  Jofephus  and  St  Jerome  are  of  this  opi¬ 
nion  :  neverthelefs,  when  we  examine  the  writings  of 
the  prophets,  we  find  the  return  of  Ifrael  from  capti- 
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reckoned  four  )  the  fourth  and  la!!  of  which  fell  in  the 
year  of  the  w'orld  34*^?  under  i£edekiah  ,  and  from 
this  period  begins  the  70  years  captivity  foretold  by 
Jeremiah. 

Since  the  deftruaion  of  the  temple  by  the  Romans, 
the  Hebrews  boa!!  that  they  have  always  had  their 
heads  or  particular  princes,  whom  they  call  princes  of 
the  captivity ,  in  the  eaft  and  we!!.  Ihe  princes  of  the 
captivity  in  the  eaf!  governed  the  Jews  that  dwelt  in 
Babylon,  AiTyria,  and  Perfia  ;  and  the  princes  of  the 
captivity  in  the  we!!  governed  thofe  who  dwrelt  in  Ju- 
dcea ,  Egypt,  Italy,  and  in  other  parts  of  the  Roman 
empire.  He  who  refided  in  Judaea  commonly  took  up 
his  abode  at  Tiberias,  and  affumed  the  name  of  Rof 
chahhoth ,  “  head  of  the  fathers  or  patriarchs.”  He 
prefided  in  affemblics,  decided  in  cafes  of  confcicnce, 
levied  taxes  for  the  expences  of  his  vifits,  and  had  offi¬ 
cers  under  him  who  w  ere  defpatched  through  the  pro¬ 
vinces  for  the  execution  of  his  orders.  As  to  the  prin¬ 
ces  of  the  captivity  at  Babylon,  ©r  the  eaft,  we  know 
neither  the  original  nor  fucceffion  of  them.  It  only 
appears  that  they  w'ere  not  in  being  before  the  end  of 
the  fccond  century. 

CAPTURE,  a  prize,  or  prey  5  particularly  that  of 
a  {hip  taken  at  fea.  Captures  made  at  fea  were  for¬ 
merly  held  to  be  the  property  of  the  captors  after  a 
poffeffion  of  twenty-four  hours  \  but  the  modern  au¬ 
thorities  require,  that  before  the  property,  can  be 
changed,  the  goods  muft  have  been  brought  into  port, 
and  have  continued  a  night  intra  prcefdia ,  in  a  place 
of  fafe  cuftody,  fo  that  all  hope  of  recovering  them 
was  loft. 

Capture  alfo  denotes  an  arreft  or  feizure  of  a  cri¬ 
minal,  debtor,  &:c.  at  land. 

C  APUA,  in  Ancient  Geography ,  a  very  ancient  city 
of  Italy,  in  Campania,  and  capital  of  that  diftri<ft.  .  It 
is  famous  for  the  abode  of  Hannibal  the  Carthaginian 
general  after  the  battle  of  Cannse,  and  where  Livy  ac- 
cufes  him,  but  unjuftly,  of  having  enervated  himfelf 
with  plcafures  *.  It  ftill  retains  the  name,  and  is  the  *  See  Cnr 
fee  of  an  archbifhop.  It  is  feated  on  the  river  Voltur-^** 
no,  in  E.  Long.  1 5.  5.  N.  Lat.  41.7.  The  hiftory 
of  Capua  is  thus  fhortly  deduced  by  Mr  Swinburne. 

“  It  was  a  fettle ment  of  the'’  Ofci  long  before  the 
foundation  of  Rome.  As  the  amazing  fertility  of  the 
land  and  a  lucrative  commerce  poured  immenfe  wealth 
upon  its  inhabitants,  it  became  one  of  the  moft  exten- 
five  and  magnificent  cities  in  the  world.  With  riches 
exceffive  luxury  crept  in,  and  the  Capuans  grew  info- 
lent  \  but  by  their  effeminacy  they  foon  loft  the  power* 
of  repelling  thofe  neighbouring  nations  which  their 
infolence  had  exafperated.  For  this  rcafon  Capua  was 
continually  expofed  to  the  ne.ceflity  of  calling  in  fo¬ 
reign  aid,  and  endangering  its  fafety  by  the  uncom¬ 
mon  temptations  it  offered  to  needy  auxiliaries.  The 
Roman  foldiers  fent  to  defend  Capua  were  on  the  point 
of  making  it  their  prey,  and  often  the  voice  of  the 
Roman  people  was  loud  for  a  removal  from  the  barren 
unwholefome  banks  of  the  Tiber  to  the  garden  of 
Italy,  near  thofe  of  the  Volturno.  Through  well- 
founded  jealoufy  of  the  ambition  of  Rome,  or,  as  Livy 
and  other  partial  writers  term  it,  natural  inconftancy, 
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Capua,  tlie  Capuans  warmly  efpoufed  the  quarrel  of  Carthage : 
apuchms.^  Hannibal  made  Capua  his  winter  quarters  after  the 
campaign  of  Cannae  3  and  there,  if  we  are  to  believe 
hiftorians,  his  rough  and  hitherto  invincible  foldiers 
were  enervated  by  pleafure  and  indolenec. 

(t  When  through  a  failure  of  fupplics  from  Carthage 
Hannibal  was  under  a  neeeftity  of  remaining  in  Brut- 
tium,  and  leaving  the  Capuans  to  defend  themfelves, 
this  eity,  which  had  been  long  inveRed,  was  furren- 
dered  at  diferetion  to  the  confuls  Appius  Claudius  and 
Q.  Fulvius  Flaceus.  The  fenators  were  put  to  death, 
the  nobles  imprisoned  for  life,  and  all  the  eitizens  fold 
and  difperfed.  \  ibius,  the  ehief  of  Hannibal’s  friends, 
avoided  this  ignominous  fate,  and  efcaped  from  the 
Cruel  vengeanee  of  the  Romans,  by  a  voluntary  death. 
—When  the  mob  infilled  upon  the  gates  being  thrown 
open  to  the  enemy,  Vibius  affembled  his  Ready  affo- 
ciates,  and  fat  down  with  them  to  a  fuperb  banquet, 
after  whieh  eaeh  of  the  guefls  fwallowed  a  poifonous 
draught,  and  expired  in  full  poffeflion  of  their  free¬ 
dom.  The  buildings  were  fpared  by  the  vi6lor ;  and 
Capua  was  left  to  be  merely  a  harbour  for  the  hulband- 
tnen  of  the  plain,  a  warehoufc  for  goods,  and  a  gra¬ 
nary  for  eorn  ;  but  fo  advantageous  a  fituation  could 
not  long  be  neglected  ;  colonies  were  fent  to  inhabit 
it,  and  in  procefs  of  time  it  regained  a  degree  of  im¬ 
portance. 

“  Genferie  the  Vandal  was  more  cruel  than  the  Ro¬ 
man  eonquerors  had  been  ;  for  he  maffaered  the  inha¬ 
bitants,  and  burnt  the  town  to  the  ground.  Narfes 
rebuilt  it*,  but  in  841  it  was  totally  deftroyed  by  an 
army  of  Saracens,  and  the  inhabitants  driven  into  the 
mountains.  Some  time  after  the  retreat  of  thefe  fa- 
vage  invaders,  the  Lombards  ventured  down  again  in¬ 
to  the  plain  3  but  not  deeming  their  foree  adequate  to 
the  defenee  of  fo  large  a  circuit  as  the  old  eity,  they 
built  themfelves  a  fmaller  one  on  the  river,  and  called 
jt  Capua. — They  ehofe  the  fite  of  Cafilinum,  famous 
|n  the  fecond  Punic  war,  for  the  refiflance  made  by 
its  garrifon  againft  Hannibal.  Since  the  foundation  of 
the  new  city,  Old  Capua  has  remained  in  ruins. 

u  In  8  Landulph  formed  here  an  independent 
earldom  difmembered  from  the  duchy  of  Bertevento, 
and  in  the  eourfe  of  a  few  generations  Capua  acquired 
the  title  of  a  principality.  In  the  nth  eentury,  the 
Normans  of  Averfa  expelled  the  Lombard  race  of 
prinees,  and  Richard  their  chief  became  prinee  of  Ca¬ 
pua  ;  the  grandfon  of  Tanqred  of  Hauteville  drove  out 
the  defeendants  of  Richard,  and  united  this  Rate  to 
the  reR  of  his  poffeflions. 

“  Capua  is  at  prefent  a  neat  little  eity,  fortified  ac¬ 
cording  to  the  rules  of  modern  art,  and  may  be  eonfi- 
dered  as  the  key  of  the  kingdom  3  though  far  removed 
from  the  frontier,  it  is  the  only  fortification  that  really 
covers  the  approach  to  Naples.” 

CAPUCHINS,  religious  of  the  order  of  St  Franeis 
in  its  Rri£leR  obfervance  3  deriving  their  name  from 
copuce ,  or  capuchon ,  a  Ruff  cap,  or  cowl,  wherewith 
they  eover  their  heads.  They  are  elothed  with  brown 
or  gray  3  always  barefooted  3  are  never  to  go  in  a 
coach,  nor  ever  Riave  their  beard.-— The  Capuchins 
are  a  reform  made  from  the  order  of  Minors,  eom- 
monly  called  Cordeliers ,  fet  on  foot  in  the  16th  cen¬ 
tury  by  Matthew  Bafchi,  a  religious  obfervant  of  the 
monaflery  of  Montefiafeone  3  who,  being  at  Rome, 
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was  advertifed  feveral  times  from  heaven,  to  pra£lif£  Capuchin 
the  rule  of  St  Franeis  to  the  letter.  Upon  this  he  made  H 
application  to  Pope  Clement  in  1525  3  who  gave  him  .Garaca Uah 
permiflion  to  retire  into  a  folitude,  with  as  many  others  "  ^ 
as  ehofe  to  embrace  the  Rri£l  obfervance.  In  1528, 
they  obtained  the  pope’s  bull.  In  1529,  the  order 
was  brought  into  complete  form  :  Matthew  was  elect¬ 
ed  general,  and  the  chapter  made  conRitutions.  In 
1543,  the  right  of  preaching  was  taken  from  the  Ca¬ 
puchins  by  the  pope  :  but  in  1545  it  was  rdiored  to 
them  again  with  honour.  In  1578,  there  were  alrea¬ 
dy  1  7  general  chapters  in  the  order  of  Capuehins. 

CAPUT,  the  head.  See  Head. 

CAPUT  baron  ice ,  the  head  of  the  barony,  in  ancient 
cuRoms,  denotes  the  ancient  or  chief  feat  or  eaRle  of  a 
nobleman,  where  he  made  his  ufual  refidence,  and  held 
his  court  3  fometimes  alfo  called  caput  honoris ,  or  the 
head  of  the  honour.  The  eaput  baronias  eould.  not  be 
fettled  in  dowry  3  nor  could  it  be  divided  among  the 
daughters,  in  cafe  there  was  no  fon  to  inherit  5  but 
was  to  defeend  entire  to  the  cldeR  daughter,  cceteriv 
Jiliabus  aliunde  fatisfaClis . 

CAPUT  Gallwaginis ,  in  Anatomy ,  is  a  kind  of  fep*. 
turn,  or  fpongy  border,  at  the  extremities  or  apertures* 
of  each  of  the  vedculce  feminales ;  ferving  to  prevent 
the  feed  eoming  from  one  fide,  from  ruRiing  upon,  and 
fo  Ropping,  the  difeharge  of  the  other. 

CAPUT  Lupinum .  Aneiently  an  outlawed  felon  was? 
faid  to  have  caput  lupinum ,  and  might  be  knocked  on 
the  head  like  a  wolf  by  any  one  that  Riould  meet 
him  3  becaufe,  having  renounced  all  law,  he  was  to  be 
dealt  with  as  in  a  Rate  of  nature,  when  every  one  that 
^Riould  find  him  might  flay  him  3  yet  now,  to  avoid 
fuch  inhumanity,  it  is  holden  that  no  man  is  entitled 
to  kill  him  wantonly  and  wilfully  3  but  in  fo  doing  he 
is  guilty  of  murder,  unlefs  it  is  done  in  the  endeavour  1 
to  apprehend  him. 

CAPUT  Mortuum ,  a  Latin  name  given  to  fixed  and 
exhauRed  refiduums  remaining  in  retorts  after  diililla- 
tions.  As  thefe  refiduums  are  very  different,  accord¬ 
ing  to  the  fubffances  dillilled,  and  the  degree  of  heat 
employed,  they  are  by  the  more  accurate  modern  che- 
mills  particularly  fpecified  by  adding  a  term  denoting 
their  qualities  3  as  earthy  rejiduum ,  charry  rejiduum , 
fahne  rejiduum ,  &c. 

CARABINE,  a  fire  arm  Riorter  than  a  mufket, 
carrying  a  ball  of  24  in  the  pound,  borne  by  the  light 
horfe,  hanging  at  a  belt  over  the  left  flioulder.  The 
barrel  is  two  feet  and  a  half  long  3  and  is  fometimes 
furrowed  fpirally  within,  which  is  faid  to  add  to  the 
range  of  the  piece. 

CARABINEERS,  regiments  of  light  horfe,  car¬ 
rying  longer  earabines  than  the  reR,  and  fometimes 
ufed  on  foot. 

CARABUS.  See  Entgmglgcy  Index. 

CARACALLA,  M.  Antoninus  Bassianus,  em¬ 
peror  after  his  father  Severus  in  21 1,  put  the  phyficians 
to  death  for  not  defpatching  his  father,  as  he  would 
have  had  them.  He  killed  his  brother  Geta ;  and  put 
Papinianus  to  death,  becaufe  he  would  not  defend  nor 
excufe  his  parricide.  In  Ihort,  it  is  faid  that  20,oco 
perfons  were  maffaered  by  his  order.  He  married  Ju¬ 
lia,  his  father’s  widow.  Going  to  Alexandria,  he  Hew' 
the  inhabitants,  and  applied  to  the  magicians  and  aRro- 
logers.  At  laR,  going  from  Edeffa  to  Mesopotamia, 
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Caracalla  one  of  his  captains  flew  him,  by  order  of  Macrinus, 
who  fucceeded  him.  He  died  after  he  had  reigned 
,  fomewhat  more  than  fix  years.  . 

Caracalla,  in  antiquity,  a  long  garment,  having 
a  fort  of  capuchin,  or  hood  a-top,  and  reaching  to  the 
heels ;  worn  equally  among  the  Romans  by  the  men 
and  the  women,  in  the  city  and  the  camp.  Spartian 
and  Xiphilian  reprefent  the  emperor  Caracalla  as  the 
inventor  of  this  garment,  and  hence  fuppofe  the  appel¬ 
lation  Caracalla  was  firft  given  him.  .  Others,  with 
more  probability,  make  the  caracalla  originally  a  Gal¬ 
lic  habit,  and  only  brought  to  Rome  by  the  emperor 
above  mentioned,  who  firft  enjoined  the  foldiery  to 
wear  it.  The  people  call  it  antoninian ,  from  the  fame 
prince,  who  had  borrowed  the  name  of  Antoninus, 
The  caracalla  was  a  fort  of  caffoek,  or  furtout.  Sal- 
mafius,  Scaliger,  and  after  them  Du  Cange,  even  take 
the  name  cafaque  to  have  been  formed  from  that  of  ca- 
raque ,  for  caracalla .  This  is  certain  from  St  Jerome, 
that  the  caracalla,  with  a  retrenchment  of  the  capu¬ 
chin,  became  an  ecclefiaftical  garment.  It  is  described 
as  made  of  fcveral  pieces  eut  and  fewed  together,  and 
hanging  down  to  the  feet;  but  it  is  more  than  probable 
there  were  fome  made  fhortcr,  efpecially  out  of  Rome, 
otherwife  we  do  not  fee  how  it  could  have  fitted  the 

foldiers  purpofes.  .  _  . 

CARACCAS,  a  diftrift  of  Terra  Firm  a  m  South 
America,  belonging  to  the  Spaniards..  I  he  coaft  is 
rocky  and  mountainous,  interfperfed  with  finall  fertile 
valleys  ;  fubje6led  at  certain  feafons  of  the  year  to  dry 
north-weft  winds,  but  blefied  in  general  with  a  clear  air 
and  wholcfome  climate.  A  very  great  illicit  trade  is 
carried  on  by  the  Englifli  and  Dutch  with  this  pro¬ 
vince,  notwithftandin g  all  the  vigilance  of  the  Spa¬ 
niards,  who  have  fcouts  perpetually  employed,  and 
breaftworks  raifed  in  all  the  valleys.  Avaft  number 
of  cacao  trees  are  cultivated  in  this  province  ;  and  it 
is  reckoned  that  the  crop  of  cacao  produced  here  a- 
amounts  to  more  than  100,000  fanegas  of  110  pounds 
each.  The  country  of  Santa  Fe  confumes  20,000  ; 
Mexico  a  little  more  ;  the  Canaries  a  fmall  ear  go;  and 
Europe  from  50  to  60,000.  The  cultivation  of  the 
plant  employs  10  or  12,000  negroes.  Such  of  them  as 
have  obtained  their  liberty  have  built  a  little  town  cal¬ 
led  Nirva,  into  which  they  will  not  admit  any  white 
people.  The  chief  town  is  likewife  called  Caraccas, 
and  is  fituated  in  N.  Lat.  10.  10.  Dampicr.  fays  it 
ftands  at  a  confiderable  diftance  from  the  fea  ;  is  large, 
wealthy,  and  populous ;  and  extremely  difficult  of  ac- 
cefs,  by  reafon  of  the  fteep  and  craggy  hills  over  which 
an  enemy  muft  take  his  route.  The  commerce  of  this 
town,  to  which  the  bay  of  Guaira  at  two  leagues  di¬ 
ftance  ferves  for  a  harbour,  was  for  a  long  time  open  to 
all  the  fubjefts  of  the  Spanifli  monarchy,  and  is  lull  io 
to  the  Americans ;  but  the  Europeans  are  not  io  well 
treated.  In  1728  a  company  was  formed  at  bt  beba- 
ftian  which  obtained  an  exclufive  right  of  maintain¬ 
ing  connexions  with  this  part  of  the  new  world.  Four 
•r  five  (hips  which  they  difpateh  every  year,  fail  from 
thence,  but  they  return  to  Cadiz. 

CARACCI,  Lewis,  Augustine,  and  Hannibal 
three  celebrated  painters  of  the  Lombard  fchool,  all  of 
Bologna.  Lewis  was  born  in  1 555  J  an(*  coufin- 
c-erman  to  Auguftine  and  Hannibal,  who  were  brothers, 
the  fons  of  a  tailor,  who  was  yet  careful  to  give  them 
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a  liberal  education.  They  were  both  difciplcs  of  Caracci; 
their  coufin  Lewis.  Auguftine  gained  a  knowledge  of  ~  v-’"*4 


mathematics,  natural  philofophy,  mufic,  poetry,  and 
moft  of  the  liberal  arts ;  but,  though  printing  was  his 
principal  purfuit,  he  learned  the  art  of  engraving  from 
Cornelius  Cort,  and  furpaffed  all  the  matters  of  his 
time.  Hannibal,  again,  never  deviated  from  his  pencil. 

— Thefe  three  painters,  at  length,  having  reaped  all 
the  advantages  they  could  by  contemplation  and  prac¬ 
tice,  formed  a  plan  of  affcciation,  continued  always  to¬ 
gether,  and  laid  the  foundation  of  that  celebrated 
fchool  which  has  ever  fincc  been  known  by  the  name  of 
Caracci' s  academy .  Hither  all  the  young  ftudents,  who 
had  a  view  of  becoming  matters,  retorted  to  be  inftrucL 
ed  in  the  rudiments  of  painting  ;  and  here  the  Caracci 
taught  freely,  and  without  reterve,  all  that  came. 
Lewis’s  charge  was  to  make  a  collection  of  antique 
ftatues  and  bafs  reliefs.  T.hey  had  detigns  of  the  beft 
matters,  and  a  collection  of  curious  books  on  all  fub- 
jeds  relating  to  their  art ;  and  they  had  a  fkilful  ana- 
tomirt  always  ready  to  teach  what  belonged  to  the 
knitting  and  motions  of  the  mufclcs,  &c.  There  were 
often  deputations  in  the  academy  ;  and  not  only  paint¬ 
ers,  but  men  of  learned  profeffions,  propofed  queftions, 
which  were  always  decided  by  Lewis.  Every  body 
was  well  received ;  and  though  ftated  hours  were  al¬ 
lotted  to  treat  of  different  matters,  yet  improvements 
might  be  made  at  all  hours  by  the  antiquities  and  the 
defigns  which  were  to  be  feen. 

The  fame  of  the  Caracci  reaching  Rome,  the  cardi¬ 
nal  Farnefe  fent  for  Hannibal  thither,  to  paint  the  gal¬ 
lery  of  his  palace.  Hannibal  was  the  more  willing  to  gor 
becaufe  he  had  a  great  defire  to  fee  Raphael’s  v  01  ks, 
with  the  antique  ftatues  and  bafs  reliefs.  Ihe  gufto 
which  he  took  there  from  the  ancient  fculpture,  made 
him  change  his  Bolognian  manner  for  one  more  learned 
but  lefs  natural  in  the  defign  and  in  the  colouring. — 
Auguftine  followed  Hannibal,  to  affift  him  in  his  under¬ 
taking  of  the  Farnefe  gallery  ;  but  the  brothers  not 
rightly  agreeing,  ‘  Farnefe  fent  Auguftine  to  the  eourt 
of  1 the  duke  of  Parma,  where  he  died  in  the  year  1602, 
being  only  45  years  of  age.  His  moft  celebrated  pieco 
of  painting  is  that  of  the  Communion  of  St  Jerome,  in 

Bologna.  -  .  . 

In  the  mean  while,  Hannibal  continued  workmg  m 
the  Farnefe  gallery  at  Rome  ;  and,  after  inconceivable 
pains  and  care,  finifhed  the  paintings  in  the  perfedtion 
in  which  they  are  now  to  be  feen.  He  hoped  that  the 
cardinal  would  have  rewarded  him  in  fome  proportion 
to  the  excellence  of  his  work,  and  the  time  it  took  him 
up,  wffiich  was  eight  years  ;  but  he  was  difappointed. 
The  cardinal,  influenced  by  an  ignorant  Spaniard,  his 
domeftic,  gave  him  but  a  little  above  200I.  though  it 
is  certain  he  deferved  more  than  twice  as  many*  thou- 
fands.  When  the  money  was  brought  him,  he  was  fo 
furprifed  at  the  injuftice  done  him,  that  he  could  not 
fpeak  a  word  to  the  perfon  who  brought,  it.  This  con¬ 
firmed  him  in  a  melancholy  to  which  his  temper  natu¬ 
rally  inclined,  and  made  him  refolve  nevermore  to  touch 
his  pencil;  which  refolution  he  had. undoubtedly  kept 
if  his  neceflities  had  not  compelled  him  to  break  it.  .  It 
is  faid,  that  his  melancholy  gained  fo  much  upon  him, 
that  at  certain  times  it  deprived  him  of  the.ufe  of  his 
fenfes.  It  did  not,  however,  put  a  ftop  to  his  amours  ; 
and  his  debauches  at  Naples,  whither  he  had  retired  for 
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Catacci  die  recovery  of  his  health,  brought  a  diffemper  upon 
i!  him  of  which  hb  died  in  1609,  when  he  was  49  years 
^ara^*  of  age.  His  veneration  for  Raphael  was  fo  great,  that 
it  was  his  deathbed  requeff  to  be  buried  in  the  fame 
tomb  with  him  :  which  -was  accordingly  done,  in  the 
Pantheon  or  Rotunda  at  Rome*  There  are  extant  fe- 
veral  prints  of  the  bleffed  Virgin,  and  fome  other  fub- 
je£b,  etched  by  the  hand  of  this  incomparable  artift. 
He  is  faid  to  have  been  a  friendly,  plain,  honefl,  and 
open-hearted  man  ;  very  communicative  to  his  fcho- 
lars,  and  fo  extremely  kind  to  them,  that  he  generally 
kept  his  money  in  the  fame  box  with  hh  colours, 
where  they  might  have  recourfe  to  either  as  they  had 
occafion. 

While  Hannibal  Caracci  worked  at  Rome,  Lewis 
Was  eourted  from  all  parts  of  Lombardy,  efpecially  by 
the  elergy,  to  make  pictures  in  their  churches  :  and  we 
may  judge  of  his  capacity  and  facility,  by  the  great 
number  of  pictures  he  made,  and  by  the  preference 
that  was  given  him  to  other  painters.  In  the  midff 
of  thefe  employments  Hannibal  folicited  him  to  come 
and  adlib  him  in  the  Farncfe  gallery  ;  and  fo  ear- 
neftly,  that  he  could  not  avoid  complying  with  his 
requeff.  He  w  ent  to  Rome  ;  corrected  fc veral  things 
in  that  gallery  ;  painted  a  figure  or  two  himfelf  ;  and 
then  returned  to  Bologna,  where  he  died  in  1619, 
aged  64. 

CARACOL,  in  the  manege,  the  half  turn  whieh  a 
horfeman  makes,  either  to  the  right  or  left. — In  the 
army,  the  horfe  always  makes  a  caracol  after  each  dif- 
charge,  in  order  to  pafs  the  rear  of  the  fquadron. 

Caracol,  in  ArchiteBure ,  denotes  a  ftaircafe  in  a 
helix  or  fpiral  form. 

CARACOL  I,  a  kind  of  metal  of  which  the  Carib- 
bees,  or  natives  of  the  Leffer  Antilles,  make  a  fort  of 
ornament  in  the  form  of  a  crefcent,  whieh  they  alfo  call 
caracoli . — This  metal  comes  from  the  main  land  •,  and 
the  common  opinion  is,  that  it  is  a  compound  of  filver, 
copper,  and  gold,  fomething  like  the  Corinthian  brafs 
among  the  aneients.  Thefe  metals  are  fo  perfe&ly 
mixed  and  incorporated  together,  that  the  compound 
which  refults  from  them,  it  is  faid,  has  a  eolour  that 
never  alters,  how  long  foever  it  remains  in  the  fea  or 
under  ground.  It  is  fomewhat  brittle  ;  and  they  who 
work  at  it  are  obliged  to  mix  a  large  proportion  of 
gold  with  it,  to  make  the  compound  more  tough  and 
malleable. 

CARACT,  or  Carat,  the  name  of  that  weight 
which  expreffes  the  degree  of  finenefs  that  gold  is  of. 
The  word  is  alfo  written  farraB ,  carrnt ,  karraB ,  and 
larrat.  Its  origin  is  eontefted  :  but  the  moft  proba¬ 
ble  opinion  is  that  of  Kennet,  who  derives  it  from 
careBa ,  a  term  whieh  antiently  denoted  any  weight, 
'and  eame  not  till  of  later  days  to  be  appropriated  to 
that  which  expreffes  the  finenefs  of  gold,  and  the  gra¬ 
vity  of  diamonds. 

Thefe  carats  arc  not  real  determinate  weights,  but 
0$ly  imaginary.  The  whole  mafs,  be  the  weight  what 
it  will,  is  coneeived  to  be  divided  into  24  carats*,  afid 
as  many  24th  parts  as  it  contains  of  pure  gold,  it  is 
tailed  gold  of  fo  marnj  carats ,  or  fo  many  carats  fine . 
Thils,  gold  of  18  carats  is  a  mixture,  of  which  18  parts 
are  pure  gold,  and  the  other  fix  an  inferior  metal,  &,c. 
This  is  the  common  way  of  reckoning  in  Europe,  and 
at  the  gold  mines  in  the  Spanifh  Well  Indies,  but  with 
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fome  variation  in  the  fubdiyifion  of  the  carat :  among  Caratt 
us,  it  is  divided  into  four  grains  ;  among  the  Germans,  r  N. 
into  1 2  parts ;  and  by  the  Freneh,  aeeording  to  Mr  .  ara  te 
Helot,  into  32.  The  Chinefe  reekon  by  a  different 
divifion  called  touches ,  of  which  the  higheft  number,  or 
that  which  denotes  pure  gold,  is  100  ;  fo  that  100 
touches  correfpond  to  our  24  carats,  8cc. 

Caract  is  alfo  a  eertain  weight  whieh  goldfmiths 
and  jewellers  ufe  wherewith  to  weigh  precious  Hones  and 
pearls.— -In  this  fenfe,  the  word  is  by  fome  fuppofed  to 
be  derived  from  the  Greek  xe^xnov,  a  fruit  which  the- 
Latins  call  filiqua ,  and  we  caroh  bean  ;  each  of  which 
may  weigh  above  four  grains  of  w  heat,  whenee  the  La¬ 
tin  filiqua  has  been  ufed  for  a  weight  of  four  grains. 

This  carabt  weighs  four  grains,  but  they  are  fometimes 
lighter  than  the  grains  of  other  weights.  Each  of  thefe 
grains  is  fubdivided  into  i,  4?  &c. 

CAR  ACT  AC  US,  a  renowned  king  of  the  ancient 
Britilh  people  called  Silures ,  inhabiting  South  Wales* 
Having  valiantly  defended  his  country  feven  years 
againft  the  Romans,  he  was  at  length  defeated ;  and 
flying  to  Cartifmunda,  queen  of  the  Brigantes  (inha¬ 
bitants  of  Yerkfhire),  was  by  her  treacheroufly  deli¬ 
vered  up  to  the  Romans,  and  led  in  triumph  to  the 
emperor  Claudius  then  at  York  ;  where  his  noble  be¬ 
haviour,  and  heroic  but  pathetic  fpeech,  obtained  him 
not  only  his  liberty,  but  the  effeem  of  the  emperor, 

A.  D.  52. 

CARAGROUTH,  in  commerce,  a  lilver  coin  of 
the  empire,  weighing  nine  draehms.  It  goes  at 
Conffantinople  for  120  afpers.  There  are  four  forts 
of  them,  which  are  all  equally  eurrent  and  of  the  fame 
value. 

CARAITES,  in  the  ecclefiaffical  hiftory  of  the 
Jews,  a  religious  fedl  among  that  people,  whereof  there 
are^ffill  fome  fubfiffing  in  Poland,  Ruflia,  Conffantino¬ 
ple,  Cairo,  and  other  plaees  of  the  Levant,  v/hofe  di* 
ffinguifliing  tenet  and  pradlice  it  is,  to  adhere  clofely 
to  the  words  and  letter  of  the  Seripture,  exelufive  of 
allegories,  traditions,  and  the  like. 

Leo  of  Modena,  a  rabbin  of  Veniee,  obferves,  that 
of  all  the  herefies  among  that  people,  before  the  de- 
ftru&ion  of  the  temple,  there  is  none  now  left  but  that 
of  the  Caraim ,  a  name  derived  from  Mi  era,  whieh  fig- 
nifies  the  pure  text  of  the  Bible,  beeaufe  of  their  keep¬ 
ing  to  the  Pentateuch,  obferving  it  to  the  letter,  and 
reje&iiig  all  interpretations,  paraphrafes,  and  conffi- 
tutions  of  the  rabbins.  Aben  Ezr3,  and  fome  other 
rabbins,  treat  the  Caraites  as  Saddueees ;  but  Leo  de 
Juda  calls  them,  more  accurately,  Saddueees  reformed; 
beeaufe  they  believe  the  immortality  of  the  foul,  para- 
dife,  hell,  refurre£Hon,  &c.  which  the  aneient  Saddu- 
cees  denjed.  He  adds,  however,  that  they  were  doubt- 
lefs  originally  real  Saddueees,  and  fprung  from  among 
them. 

M.  Simon,  with  more  probability,  ffippofes  them  t<* 
have  rifen  hence  ;  that  the  more  knowing  among  the 
Jews  oppofing  the  dreams  and  reveries  of  the  rabbins, 
and  ufing  the  pure  texts  of  Scripture  to  refute  their 
groundlefs  traditions,  had  the  name  of  Caraim  given 
them;  which  fignifies  as. much  as  the  barbarous  Latin 
Script urarii ;  i.  e.  people  attached  to  the  text  of  Scrip¬ 
ture.  The  other  Jews  gave  them  the  odious  name  Sad- 
ducees,  from  their  agreement  with  thofe  feblaries  on 
the  head  of  traditions.  Scaligef,  Voflius,  and  Span- 
Y  2  heim, 
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Canutes.  helm,  rank  the  Caraites  among  the  Sateans,  Magi, 
- Maniehees,  and  MuiTulmans,  but  by  miftake  :  Wolf¬ 
gang,  Fabricius,  &c.  fay  the  Sadducees  and  Effeni 
were  ealled  Caraites,  in  oppofition  to  the  Pharifees  ; 
others  take  them  for  the  doctors  of  the  law  fo  often 
mentioned  in  the  Gofpel  :  but  thefeare  all  conjectures, 
Jofephus  and  Philo  make  no  mention  of  them  j  which 
ihows  them  to  be  more  modern  than  either  of  thofe 
authors.  In  all  probability,  this  fe&  was  not  formed 
till  after  the  colle&ion  of  the  fceond  part  of  the  Tal¬ 
mud,  or  the  Gemera  *,  perhaps  not  till  after  the  com¬ 
piling  of  the  Milchna  in  the  third  century.  *1  he  Ca¬ 
raites  themfelves  pretend  to  be  the  remains  of  the  ten 
tribes  led  captive  by  Shalmanefer.  Wolfius,  from  the 
Memoirs  of  Mardacheus,  a  Caraite,  refers  their  origin 
to  a  maftacre  among  the  Jewifh  doctors  under  Alex¬ 
ander  Jannseus,  their  king,  about  100  years  before 
Chrifl  :  becaufe  Simon,  Ion  of  Sehetaeh,  and  the 
queen’s  brother,  making  his  efeape  into  Egypt,  there 
forged  his  pretended  traditions  \  and,  at  his  return  to 
Jerufalem,  publiflied  his  vifions  ;  interpolating  the  law 
after  his  own  faney,  and  iupporting  his  novelties  on 
the  notices  which  God,  he  faid,  had  communicated  by 
the  mouth  of  Mofes,  whofe  depofitary  he  was  :  he  gain¬ 
ed  many  followers  \  and  was  oppofed  by  others,  who 
maintained,  that  all  which  God  had  revealed  to  Mofes 
was  written.  Hence  the  Jews  became  divided  into  two 
fe&s,  the  Caraites  and  Traditioners  :  among  the  firft, 
Juda,  fon  of  Tabbai,  diftinguiihed  himfelf  5  among  the 
latter,  Hillel.  Wolfius  reckons  not  only  the  Saddu¬ 
cees,  but  alfo  the  Scribes,  in  the  number  of  Caraites. 
But  the  addrefs  of  the  Pharifees  prevailed  againft  them 
all  5  and  the  number  of  Caraites  deereafed  : .  Anarq  in¬ 
deed,  in  the  eighth  century,  retrieved  their  credit  a 
little  ;  and  Rabbi  Sehalomon  in  the  ninth.  They  fuc- 
ceeded  pretty  well  till  the  fourteenth  j  but  fince  that 
time  they  have  been  declining. 

The  Caraites  are  but  little  known  *,  their  works 
coming  only  into  very  few  hands,  even  among  the 
greatefl  Hebraifts.  Buxtorf  never  law  more  than 
one  5  Selden  two  5  but  Mr  Trigland  fays,  he  has  re¬ 
covered  enough  to  fpeak  of  them  with  afluranee. 
He  afferts,  that  foon  after  the  prophets  had  ceafed, 
the  Jews  became  divided  on  the  fubjeft  of  works,  and 
fupererogation  :  fome  maintaining  their  neeefiity  from 
tradition  ;  whilft  others,  keeping  clofe  to  the  written 
Jaw,  fet  them  afide  j  and  it  was  from  thefe  laft  that 
Caraitifm  commenced.  Pie  adds,  that  after  the  return 
from  the  Babylonifh  captivity,  the  obfervation  of  the 
law  being  to  be  re-eftablifhed,  there  were  feveral  prac¬ 
tices  found  proper  for  that  end  5  and  thefe  once  intro¬ 
duced,  were  looked  upon  as  cffential,  and  appointed  by 
Mofes  5  which  was  the  origin  of  Pharifaifm  :  as  a  con¬ 
trary  party,  continuing  to  keep  elofc  to  the  letter, 
founded  Caraitifm. 

The  modern  Qiraites,  Leo  of  Modena  obferves,  have 
their  fynagogues  and  ceremonies  ♦,  they  pretend  to  be 
the  foie  proper  jews,  or  obfervers  of  the  laws  of 
Mofes  ;  calling  the  reft  by  the  term  Rabbanim ,  or  fol¬ 
lowers  of  the  Rabbins:  thefe  hate  the  Caraites  mortal¬ 
ly  5  refufing  to  ally  or  even  to  eonverfe  with  them,  and 
treating  them  as  7iiam%eim ,  baftards  \  becaufe  of  their 
reje£ling  the  conftitutions  of  the  rabbins  relating  to 
marriages,  repudiations,  purifications  of  women,  Sec. 
This  jiverfiop  is  fo  great,  that  if  a  Caraite  ffiould  be- 
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come  a  Rabbinift,  he  would  never  be  received  by  the  Caraites 
other  Jews.  #  ^ 

The  Caraites,  however,  do  not  abfolutely  reje£t  all 
kinds  of  traditions  }  but  only  fuch  as  do  not  appear 
well  grounded.  Selden,  who  is  very  exprefs  on  this 
point,  in  his  Uxor  Hebraica,  obferves,  that,  befides  the 
mere  text,  they  have  certain  interpretations,  which 
they  eall  hereditary,  and  which  arc  proper  traditions. 

Their  theology  only  feems  to  differ  from  that  of  the 
other  Jews,  in  that  it  is  purer,  and  clearer  of  fuperfti- 
tion  j  they  give  no  credit  to  the  explications  of  the 
Cabbalifts,  ehimerical  allegories,  nor  to  any  conftitu¬ 
tions  of  the  Talmud,  but  what  are  conformable  to  the 
Scripture,  and  may  be  drawn  from  it  by  juft  and  necef- 
fary  eonfequenees. 

Peringer  obferves  of  the  Caraites  in  Lithuania,  that 
they  are  very  different,  both  in  afpe61,  language,  and 
manners,  from  the  Rabbinifts,  wherewith  the  country 
abounds.  Their  mother  tongue  is  the  Turkifh  5  and 
this  they  ufe  in  their  fchools  and  fynagogues.  In  vi- 
fage  they  refcmble  the  Mahometan  P  artars.  Their 
fynagogues  are  plaeed  north  and  fouth  \  and  the  reafon 
they  give  for  it  is,  that  Shalmanefer  brought  them  north¬ 
ward  :  fo  that,  in  praying,  to  look  to  Jerufalem,  they 
muft  turn  to  the  fouth.  PPe  adds,  that  they  admit  all 
the  books  of  the  Old  Teftament  5  contrary  to  the  opi¬ 
nion  of  many  of  the  learned,  W'ho  hold  that  they  reje£l 
all  but  the  Pentateuch. 

Caleb,  a  Caraite,  reduces  the  difference  between  them 
and  the  Rabbinifts  to  three  points  :  l .  In  that  they  de¬ 
ny  the  oral  law  to  have  come  from  Mofes,  and  reject 
the  Cabbala.  2.  In  that  they  abhor  the  Talmud.  3.  In 
that  they  obferve  the  feafts,  as  the  fabbaths,  &c.  much 
more  rigoroufly  than  the  Rabbins  do.  To  this  may  be 
added,  that  they  extend  the  degrees  of  affinity,  where¬ 
in  marriage  is  prohibited,  almoft  to  infinity. 

CARAMANIA,  a  eonfiderable  province  of  Tur¬ 
key  in  Alia,  in  the  fouth  part  of  Natolia.  Bajazet 
united  this  province  to  his  empire  about  the  year  1488^ 
and  finee  that  time  it  has  continued  in  the  poffeffion  of 
the  Turks.  Satalia  was  the  capital  city,  but  is  now 
much  decayed. 

CARAMANTA,  a  town  of  South  America,  and 
capital  of  the  province  of  the  fame  name  in  1  erra  Firmar 
and  in  the  audience  of  Santa  Fe.  W.  Long.  72.  35- 
N.  Lat.  5.  18.  The  province  of  Caramanta  is  ex¬ 
tended  on  both  fides  the  river  Cauca  j  and  is  bounded 
on  the  north  by  the  diftn£t  of  Carthagena,  on  the 
eaft  by  New  Grenada,  on  the  fouth  by  Popayan,  and 
on  the  weft  by  Popayan  and  by  the  audience  of  Pana¬ 
ma.  It  is  a  valley  furrounded  on  every  fide  by  very 
high  mountains. 

CARANGA,  an  inconfiderable  ifiand  .near  Bom¬ 
bay  in  the  Eaft  Indies.  It  affords  nothing  but  fome 
rice,  fowls,  and  goats,  for  that  market. 

CARANNA,  or  Karanna,  a  very  fearce  gum 
which  comes  from  New  Spain.  It  is  faid  to  pofTcfs 
many  extraordinary  medical  virtues,  but  the  prefent 
pra&iec  takes  no  notice  of  it. 

CARANUS,  the  firft  king  of  Macedon,  and  the 
feventh  of  the  race  of  the  Heraelidfe.  See  Mace¬ 
donia. 

CAR  All  A,  a  weight  at  Leghorn,  and  m  other  parts 
of  Italy,  ufed  in  the  fale  of  wool  and  cod  fiffi,  equiva¬ 
lent  to  60  pounds  of  that  country. 
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CARAT,  See  Caract. 

CARAVAGGIO,  Michael  Angelo.  See  An- 
gelo. 

CARAVAN,  or  Karavanne,  in  the  eaft,  fignifies 
a  company  or  aifembly  of  travellers  and  pilgrims,  and 
more  particularly  of  merchants,  who,  for  their  greater 
fecurity,  and  in  order  to  aftift  each  other,  march  in  a 
body  through  the  deferts,  and  other  dangerous  places, 
which  are  infefted  with  Arabs  or  robbers. 

There  are  four  regular  caravans  which  go  yearly  to 
Mecca  ;  the  firft  from  Damafcus,  compofcd  of  the 
pilgrims  from  Europe  and  Alia ;  the  fecond  from 
Cairo,  from  the  Mahomedans  of  Barbary  ;  the  third 
from  Zibith,  a  place  near  the  mouth  of  the  Red  fca, 
where  thofe  of  Arabia  and  India  meet ;  the  fourth 
from  Babylon,  where  the  Perlians  affemble.  Moil  of 
the  inland  commerce  of  the  eail  is  carried  on  by  ca¬ 
ravans.  The  late  czar  Peter  the  Great  eftabliihed  a 
trade  between  Ruflia  and  China  by  means  of  a  caravan. 
M.  Bougnon,  geographer  to  the  duke  of  Lorrain, 
has  given  a  treatife  of  the  caravans  of  merchants  in 
Alia  ;  wherein  he  ihows  of  w’hat  they  are  compofed, 
how  many  forts  there  are  ;  the  feveral  ufes  of  the  dif¬ 
ferent  forts  of  animals  in  them  ;  the  prices  given  for 
them,  the  officers  and  men  appointed  to  conduct  them, 
and  the  pay  of  each,  with  their  manner  of  marching, 
halting,  fighting,  retreating,  &c.  Caravans  of  this 
kind  are  large  convoys  of  armed  men,  merchants,  and 
travellers,  with  divers  forts  of  animals  for  the  carriage 
of  their  provilions.  There  are  commonly  four  chief 
officers  of  a  caravan,  viz.  the  caravan  bachi,  or  chief  5 
the  captain  guide  ;  captain  of  reft  ;  and  captain  of 
distribution.  The  firft  has  abfolute  command  over  all 
the  reft  :  the  fecond  is  abfolute  in  the  march  :  the  of¬ 
fice  of  the  third  only  commences  when  the  caravan 
flops  and  makes  a  ftay  :  to  the  fourth  it  belongs  to 
difpofe  of  every  part  of  the  corps,  in  cafe  of  an  attack 
or  battle  ;  he  has  alfo  the  infpcdlion  over  the  diftribu- 
tion  of  proviftons,  which  is  made  under  him  by  feveral 
diftributors,  who  give  fecurity  to  the  maftcr  of  the 
caravan,  and  have  each  of  them  a  certain  number  of 
perfons,  elephants,  dromedaries,  See.  to  take  care  of 
at  their  own  peril.  The  treafurer  of  the  caravan 
makes  a  fifth  officer,  who  has  under  him  feveral  agents 
and  interpreters,  who  keep  journals  of  all  that  palfes, 
for  the  fatibfaflion  of  thofe  concerned  in  fitting  out  the 
caravan. 

Any  dealer  is  at  liberty  to  form  a  company,  in  or¬ 
der  to  make  a  caravan.  He  in  whofe  name  it  is  raifed, 
is  confidered  as  the  caravan  bachi,  or  chief  of  the  cara¬ 
van,  unlefs  he  appoint  fome  other  in  his  place.  If  there 
are  feveral  merchants  equally  concerned,  they  cle£t  a 
caravan  bachi  ;  after  which,  they  appoint  officers  to 
conduct  the  caravan,  and  decide  all  controverfies  that 
may  arife  during  the  journey. 

There  are  alfo  fea  caravans  ;  eftabliOied  on  the  fame 
footing,  and  for  the  fame  purpofe  :  fuch  is  the  caravan 
of  veffels  from  Conftantinoplc  to  Alexandria. 

CARAVANSERA,  or  Karavansera,  a  place  ap¬ 
pointed  for  receiving  and  loading  the  caravans. 

It  is  commonly  a  large  fquarc  building,  in  the 
middle  of  which  there  is  a  very  fpaeious  court ;  and 
under  the  arches  or  piazzas  that  furround  it  there  runs 
a  bank,  raifed  fome  feet  above  the  ground,  where  the 
merchants,  and  thofe  w  ho  travel  v  ith  them  in  any  ca¬ 


pacity,  take  up  their  lodgings  as  well  as  they  can  ;  the  Caravan- 
beafts  of  burden  being  tied  to  the  foot  of  the  bank.  ^era 
Over  the  gates  that  lead  into  the  court,  there  are  fome-  Carbuncle*- 
times  little  rooms,  which  the  keepers  of  the  caravan-  -  •  1 
feras  let  out  at  a  very  high  price  to  fuch  as  have  a 
mind  to  be  private. 

The  caravanferas  in  the  eaft  are  fomething  of  the 
nature  of  the  inns  in  Europe  ;  only  that  you  meet 
wdth  little  accommodation  either  for  man  or  beaft,  but 
are  obliged  to  carry  almoft  every  thing  with  you  t 
there  is  never  a  caravanfcra  without  a  well,  or  fpring 
of  water.  Thefe  buildings  are  chiefly  owing  to  the 
charity  of  the  Mahometans  :  they  are  efteemed  facred 
dwellings,  where  it  is  not  permitted  to  infult  any  per- 
fon,  or  to  pillage  any  of  the  effe£ts  that  are  depofited 
there.  There  are  alfo  caravanferas  where  moft  things 
may  be  had  for  money  ;  and  as  the  profits  of  thefe  are 
confiderable,  the  magiftrates  of  the  cities  to  whofe 
jurifdiftion  they  belong,  take  care  to  ftore  them  well. 

There  is  an  infpedlor,  who,  at  the  departure  of  each 
caravan,  fixes  the  price  of  the  night’s  lodging,  from 
which  there  is  no  appeal. 

CAR  AVANS  Ell  A  SKIER,  the  fteward  or  keeper 
of  a  Caravansera.  He  keeps  an  account  of  all  the 
merehandifes  that  are  fold  upon  truft,  and  demands  the 
payments  of  the  fums  due  to  the  merchants  for  what 
has  been  fold  in  the  caravanfcra,  on  the  feller’s  paying 
two  per  cent. 

CARAVEL  ;  thus  they  call  a  fmall  veffel  on  the 
coaft  of  France,  which  goes  to  fifh  for  herring  on  the 
banks.  They  are  commonly  from  25  to  30  tons  bur¬ 
den.  Thofe  which  are  defigned  for  the  fame  fishery  in 
the  Britifli  channel  are  called  by  the  French  triti - 
quarts  ;  thefe  are  from  12  to  15  tons  burden. 

CARAWAY.  See  Carum,  Botany  Index. 
CARBONADE,  or  Carbonado,  in  cookery  ; 
ftefh,  fowl,  or  the  like,  feafoned  and  broiled  on  the 
coals. 

CARBUNCLE,  in  Natural Hiftory,  a  very  elegant 
gem,  whofe  colour  is  deep  red,  with  an  admixture  of 
fcarlet. 

This  gem  was  known  among  the  ancients  by  the 
name  of  anthrax .  It  is  ufually  found  pure  and  fault- 
lefs,  and  is  of  the  fame  degree  of  hardnefs  with  the 
fapphire  :  it  is  naturally  of  an  angular  figure  ;  and  is 
found  adhering  by  its  bafe,  to  a  heavy  and  ferrugi¬ 
nous  ftone  of  the  emery  kind  :  its  ufual  lize  is  near  a* 
quarter  of  an  inch  in  length,  and  two-thirds  of  that  in 
diameter  in  its  thickeft  parts  :  wffien  held  up  againft 
the  fun,  it  lofes  its  deep  tinge,  and  becomes  exaftly 
of  the  colour  of  a  burning  charcoal,  whence  the  pro¬ 
priety  of  the  name  which  the  ancients  gave  it.  It  bears 
the  fire  unaltered,  not  parting  u’ith  its  colour,  nor  be¬ 
coming  at  all  the  paler  by  it.  It  is  found  only  in  the 
Eaft  Indies,  fo  far  as  is  yet  known  ;  and  there  but  very 
rarely. 

Carbuncle,  or  Anthrax ,  in  Medicine ,  an  inflamma¬ 
tion  whieh  arifes,  in  time  of  the  plague,  writh  a  veficle 
or  blrller  almoft  like' that  produced  by  burning. 

Carbuncle,  in  Heraldry ,  a  charge  or  bearing,  con- 
lifting  of  eight  radii,  four  whereof  make  a  common 
crofs,  and  the  other  four  a  falticr. 

Some  call  thefe  radii  buttons ,  or  ftaves,  becaufe  round* 
and  enriched  with  buttons,  or  pearled  like  pilgrims 
Haves*  and  frequently  tipped  or  terminated  with  flower- 
‘  de-luc«s.t  - 
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'Carbuncle  3e4uees  :  others  blazon  them,  royal  feeptrcs,  placed  in 
'  I‘r  faltier,  pale  and  feffe. 

Carcatione.  c^RCASSE,  or  Carcus,  in  the  art  of  war,  an 
iron  cafe,  or  hollow  capacity,  about  the  bignefs  of  a 
bomb,  of  an  oval  figure,  made  of  ribs  of  iron,  filled 
with  corabuftible  matters,  as  meal  powder,  faltpetre, 
fulphur,  broken  glafs,  fhavings  of  horn,  turpentine, 
tallow,  &c.  It  has  two  or  three  apertures  out  of  which 
the  fire  is  to  blaze,  and  the  defign  of  it  is  to  be  thrown 
-out  of  a  mortar,  to  fet  houfes  on  fire,  and  do  other  exe¬ 
cution.  It  has  the  name  carcqffe ,  becaufe  the  circles 
which  pafs  from  one  ring  or  plate  to  the  other  feem  to 
reprefent  the  ribs  of  a  human  carcafe. 

CARCASSONE,  an  ancient  city  of  France,  in 
Lower  Languedoc,  with  a  bifhop,s  fee.  It  is  divided 
into  the  upper  and  lower  town.  They  are  both  iur*- 
rounded  with  walls :  antf  though  their  fixations  are 
different,  they  are  both  watered  by  the  river  Aude.  The 
upper  town  is  feated  on  a  hill,  with  a  caftle  that  com¬ 
mands  it  as  well  as  the  lower  tow  n.  It  is  flrong,  not 
only  by  its  fituation  on  a  craggy  rock,  but  alfo  by  fe- 
veral  large  towers  which  are  joined  to  its  wralls,  and 
which  render  it  of  difficult  accefs.  1  he  cathedral 
church  is  remarkable  for  nothing  but  its  antiquity. 
The  lower  town  is  large,  and  built  after  the  modern 
tafte.  The  ftreets  are  very  ftraight,  and  lead  to  a  large 
fquare  in  the  middle,  from  whence  may  be  feen  the  four 
gates  of  the  town.  There  is  here  a  manufa&ure  of 
cloth.  The  neighbouring  country  is  full  of  olive- 
trees  *,  and  in  the  mountains  there^  is  a^  fine  marble, 
commonly  called  marble  of  Languedoc.  E.  Long.  2.  2  5. 

N.  Lat.  43.  H.  . 

This  place  bore  a  confxderable  fhare  m  that  celebra¬ 
ted  erufade  undertaken  againft  the  Albigenfcs  in  the 
beginning  of  the  13  th  century,  and  which  forms  one 
of  the  moil  aftonifhing  inflanecs  of  fuperftition  and  of 
atrocious  barbarity  to  be  found  in  the  annals  of  the 
■world.  When  the  royal  power  was  nearly  annihilated, 
durincr  the  reigns  of  the  laft  kings  of  the  Carlovingian 
race  in  France,  moft  of  the  cities  of  Languedoc  ere£L 
ed  themfelves  intb  little  independent  Rates,  governed 
by  their  own  princes.  Carcaffone  was  then  under  the 
dominion  of  vifeounts.  At  the  time  w  hen  P@pe  Inno¬ 
cent  III*  patronized  and  commanded  the  profeeution 
of  hoftilities  againft  the  Albigenfes  for  the  crime  of 
herefy,  Raymond  the  reigning  vifeount  was  included 
in  that  proscription.  Simon  de  Montfort,  general  of 
the  army  of  the  church,  invefted  the  city  of  Carcaffone 
in  1200.  The  inhabitants,  terrified  at  the  fate  of  fe- 
veral  other  places  where  the  moft  dreadful  maffacres 
had  been  committed,  demanded  leave  to  capitulate  5 
but  this  a 61  of  mercy  Was  only  extended  to  them  under 
‘  ^  condition  equally  cruel,  incredible,  and  unparalleled 
in  hiftory,  if  we  are  not  compelled  to  believe  it  by 
the  unanimous  teftimony  of  all  the  cotemporary  wri¬ 
ters.  The  people  found  in  the  place  were  all  obliged, 
-without  diftin&ion  of  rank  er  fex,  to  evacuate  it  in  a 
ftate  of  nudity  ;  and  Agnes  the  vifeountefs  was  not  ex¬ 
empted,  though  young  and  beautiful,  from  this  igno¬ 
minious  and  fhocking  punifhment.  “  On  les  fit  for  Ur 
tout  nuds  de  la  ville  de  Carcaffone  (fays  an  ancient 
author)  afin  qu’ils  receuffent  de  la  honte,  en  montrant 
*Ces  parties  du  corps  que  la  purete  de  la  langue  n’cx- 
jflrime  point,  defquelles  ils  avomt  abufe,  et  s’en  etoient 
ffervis  dans  des  crimes  exeerables  ”  It  feems  by  this 


imputation  that  the  Albigeois  were  aecufcd  by  their  Cai 
enemies  of  fome  enormities,  probably  unjuft,  and  ft- 
, milar  to  thofe  which  religious  enmity  and  prejudice^ 
have  attributed  to  the  followers  of  Zinzcndorf  in  the 
prefent  century. 

C  ARCE11ES,  in  the  ancient  Circenfian  games,  W'ere 
liiclofures  in  the  circus,  wherein  the  horfes  were  re¬ 
trained  till  the  fignal  w  as  given  for  ftarting,  when  by 
an  admirable  contrivance,  they  all  at  once  fiew  open. 

CARCHEMISH,  in  Ancient  Geography,  a  town 
lying  upon  the  Euphrates,  and  belonging  to  the  AL 
fyrians.  Necho  king  of  Egypt  took  it  from  the  king 
of  Affyria,  2  Chr.  xxxv.  20*  Necho  left  a  garrifon 
in  it,  which  w7as  taken  and  cut  to  pieces,  in  the 
fourth  year  of  Jehoiachin  king  of  Judah,  by  Nebu¬ 
chadnezzar  king  of  Babylon,  2  Kings  xxiii.  29.  Ifaiah 
(x.  9.)  fpeaks  of  Carchemifh,  and  feems  to  fay,  that 
Tiglath-pilefcr  made  a  conqueft  of  it,  perhaps  from 
the  Egyptians.  This  is  thought  to  be  the  fame  city 
with  that  called  Circefium  by  the  Greeks  and  Latins, 
CARCINOMA,  in  Medicine;  the  fame  with  Can¬ 
cer.  See  Medicine  and  Surgery  Index. 

CARD,  among  artificers,  an  inftrument  confiding 
of  a  block  of  wood,  befet  with  (harp  teeth,  ferving  to 
arrange  the  hairs  of  wool,  flax,  hemp,  and  the  like  : 
there  are  different  kinds  of  them,  as  hand-cards,  ftoek- 
cards,  &c.  They  are  made  as  follows  : 

A  piece  of  thick  leather,  of  the  fize  intended  for 
the  card,  is  ftrained  in  a  frame  for  that  purpofe  j  and 
then  pricked  full  of  holes,  into  which  the  teeth  or  pieces* 
of  iron  wire  are  inferted.  After  which  the  leather  is 
nailed  by  the  edges  to  a  flat  piece  of  wood,  in  the  form 
of  an  oblong  fquare,  about  a  foot  in  length,  and  half 
a  foot  in  breadth,  with  a  handle  placed  in  the  middle 
of  one  of  the  longer  fides. 

The  teeth  are  made  in  the  following  manner.  The 
wire  being  drawn  of  the  lizc  intended,  a  (kam  or  num¬ 
ber  of  wires  are  cut  into  proper  lengths  by  means  of  a 
gauge,  and  then  doubled  in  a  tool  contrived  for  that 
purpofe:  after  which  they  are  bent  into  the  proper 
direflion  by  means  of  another  tool j  and  then  placed  in 
the  leather,  as  mentioned  above. 

Cards,  among  gamefters,  little  pieces  of  fine  thin 
pafteboard  of  an  oblong  figure,  of  feveral  fizes  }  but 
moft  commonly  in  Britain,  three  inches  and  a.  half 
long  and  two  and  a  half  broad,  on  which  are  painted 
feveral  points  and  figures. 

The  moulds  and  blocks  for  making  cards  areexa&ly 
like  thofe  that  were  ufed  for  the  firft  printed  books. 
They  lay  a  fheet  of  wet  or  moift  paper  on  the  block, 
which  is  very  flightly  done  over  with  a  fort  of  ink  made 
of  lamp-black  diluted  in  water,  and  mixed  with  fome 
ftareh  to  give  it  a  body.  They  afterwards  rub  it  off 
with  a  round  lift.  The  court-cards  are  coloured  by 
means  of  feveral  patterns,  ftyled  Jlanefiles.  Thefe  con- 
fift  of  papers  cut  through  with  a  penknife  \  and  in  thefe 
apertures  they  apply  leverally  the  Various  colours,  as 
red,  black,  &c.  Thefe  patterns  are  painted  with  oil- 
colours,  that  the  brufties  may  not  w’ear  them  out  \ 
and  when  the  pattern  is  laid  on  the  pafteboard,  they 
(lightly  pafs  over  it  a  brufti  full  of  colour,  which,  leav¬ 
ing  it  within  the  openings,  forms  the  face  or  figure  of 
the  card. 

Among  (harpers,  divers  forts  of  falfe  and  fraudulent 
cards  have  been  contrived  3  as,  1.  Marked  cards,  where 
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Cards,  the  aces,  kings,  queens,  knaves,  are  marked  on  the  cor- 
J  ners  of  the  backs  with  fpots  of  different  number  and 
order,  either  with  clear  water  or  water  tinged  with 
pale  Indian  ink,  that  thofe  in  the  fecret  may  diftinguiih 
them.  Aees  are  marked  with  fingle  fpots  on  two  cor¬ 
ners  oppofite  diagonally  :  kings  with  two  fpots  at  the 
fame  borners  :  knaves  with  the  fame  number  tranfver- 
fed.  2 .  Breef  cards,  thofe  which  are  longer  or  broader 
than  the  reft  :  chiefly  ufed  at  whift  and  piquet.  The 
broad  eards  are  ufually  for  kings,  queens,  knaves,  and 
aces;  the  long  for  the  reft.  Their  defign  is  to  direbl  the 
cuttings,  to  enable  him  in  the  fecret  to  cut  the  cards  dif- 
advantageoufty  to  his  adverfary,  and  draw  the  perfon 
unacquainted  with  the  fraud  to  cut  them  favourably 
for  the  fharper.  As  the  pack  is  placed  either  endwii'e 
%  or  fidewife  to  him  that  is  to  cut,  the  long  or  broad 
cards  naturally  lead  him  to  cut  them.  Breef  cards 
are  fometimes  made  thus  by  thev manufacturer  ;  but,  in 
defeat  of  thefe,  (harpers  pare  all  but  the  breefs  with  a 
penknife  or  razor.  3.  Corner  bend ,  denotes  four  cards 
turned  down  finely  at  one  corner,  to  ferve  as  a  ftgnal 
to  cut  by.  4.  Middle  bend,  or  Kingfton-bridge,  is 
where  the  tricks  are  bent  two  different  ways,  which 
caufcs  an  opening  or  arch  in  the  middle,  todire&like- 
wife  the  cutting. 

Cards  were  invented  about  the  year  1390,  to  divert 
Charles  VI.  of  France,  who  had  fallen  into  a  melan¬ 
choly  difpofition.  The  inventor  propofed,  by  the  fi¬ 
gures  of  the  four  fuits  or  colours,  as  the  French  call 
them,  to  reprefent  the  four  claffes  of  men  in  the  king¬ 
dom.  By  the  cceurs  (hearts)  are  meant  the  gens  de 
choeur ,  choir-men,  or  ecclcfiafties ;  and  therefore  the 
Spaniards,  who  certainly  received  the  ufe  of  eards  from 
the  Freneh,  have  ccpas,  or  ehalices,  inftead  of  hearts. 

The  nobility,  or  prime  military  part  of  the  kingdom, 
are  reprefeuted  by  the  ends  or  points  of  lanees  or  pikes; 
and  our  ignorance  of  the  meaning  or  the  refemblance 
of  the  figure  induced  us  to  call  them  fpades:  The  Spa¬ 
niards  have  efpadas ,  fwords,  in  lieu  of  pikes,  which  are 
of  fimilar  import.  By  diamonds  are  defigned  the 
order  of  citizens,  merchants,  ox  tradefmen,  carreaux , 
(fquare  (tones,  tiles,  or  the  like)  :  The  Spaniards  have 
a  coin,  diner  os,  which  anfwers  to  it  :  and  the  Dutch 
call  the  French  word  carreaux,  “ Jireneen ,”  ftones  and 
diamonds,  from  the  form.  Trejle ,  the  trefoil-leaf,  or 
ck>ver-grafs  (corruptly  called  clubs),  alludes  to  the 
hufbandmen  and  peafants.  But  how  this  fuit  came  to 
be  ealled  clubs  is  not  eafily  explained ;  unlefs  borrowing 
the  game  from  the  Spaniards,  who  have  bajios  (ftaves 
or  elubs)  inftead  of  the  trefoil,  we  give  the  Spaniftx 
fignification  to  the  French  figure. 

The  hiftory  of  the  four  kings,  whieh  the  Freneh,  in 
drollery,  fometimes  eall  the  cards,  are  David,  Alex¬ 
ander,  Cadar,  and  Charles ;  which  names  were  then, 
and  (till  are  on  the  Freneh  cards.  Thefe  rcfpeblable 
names  reprefent  the  four  celebrated  monarchies  of  the 
Jews,  Greeks,  Romans,  and  Franks  under  Charle¬ 
magne.  By  the  queens  are  intended  Argine,  Either, 
Judith,  and  Pallas  (names  retained  in  the  Freneh 
cards),  typical  of  birth,  piety,  fortitude,  and  wifdom, 
the  qualifications  refiding  in  each  perfon.  Argine  is  an 
anagram  for  regina,  queen  by  defeent.  By  the  knaves 
were  defigned  the  fervants  to  knights  (for  knave  ori¬ 
ginally  meant  only  fervant)  ;  but  French  pages  and 
■valets,  now  indiferiminately  ufed  by  various  orders  of 
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perfons,  w'ere  formerly  only  allowed  to  perfons  of  qua¬ 
lity,  efquires  ( efeuires ),  ihield  or  armour  bearers.  O-  Curc»ar 
thers  fancy  that  the  knights  themfelvcs  were  de- 
figned  by  thofe  cards;  becaufe  Hogier  and  Lahire, 
two  names  on  the  French  cards,  were  famous  knights 
at  the  time  cards  were  iuppofed  to  have  been  in¬ 
vented. 

Deceptions  with  Cards.  See  Legerdemain,  left,  i. 

CARD  AMINE,  in  Botany,  a  genus  of  the  fili- 
quofa  order,  belonging  to  the  tetradynamia  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
39th  order  Siliquofce.  The  lillqua  parts  afundcr  with' 
a  fpring,  and  the  valves  roll  (pirally  backward  ;  the 
ftigma  is  entire,  and  the  calyx  a  little  gaping.  Of  this 
there  are  15  fpecics  ;  but  the  mod  remarkable  is  the 
pratenfis,  with  a  large  purplifh  (lower.  This  grows 
naturally  in  many  parts  of  Britain,  and  is  alfo  called 
cuckow flower.  There  are  four  varieties,  viz.  the  fingle, 
with  purple  and  white  flowrers,  which  are  frequently  in¬ 
termixed  in  the  meadows  ;  and  the  double,  of  both  co¬ 
lours.  The  fingle  forts  are  not  admitted  into  gardens  ; 
but  the  double  deferve  a  plaee,  as  making  a  pretty  ap¬ 
pearance  during  the  time  they  are  in  (lower.  They 
will  thrive  in  a  moift  (hady  border  ;  and  are  propagated 
by  parting  their  roots,  vdiieh  is  beft  performed  in  au¬ 
tumn.  They  delight  in  a  foft  loamy  (oil,  not  too  .ft iff. 

By  fome  the  plant  is  reckoned  antifeorbutic. 

CARDAMOM,  in  the  Materia  Medica.  See  Amo- 
mum. 

CARDAN,  JeROM,  one  of  the  mod  extraordinary 
geniufes  of  his  age,  w  as  born  at  Pavia  on  the  24th  of 
September  1  ^01.  As  his  mother  was  not  married,  (lie 
tried  every  method  to  procure  an  abortion,  but  without 
effebl.  She  wTas  three  days  in  labour,  and  they  were 
at  laft  obliged  to  cut  the  child  from  her.  He  was  born 
with  his  head  covered  with  blaek  eurled  hair.  When 
he  wras  four  years  old,  he  was  carried  to  Milan  ;  his  fa¬ 
ther  being  an  advocate  in  that  city.  At  the  age  of 
20,  he  went  to  ftudy  at  the  univerfity  of  that  fcity ;  and 
tw'O  years  afterwards  he  explained  Euelid.  In  1524, 
he  went  to  Padua  ;  and  the  lame  year  he  was  admitted 
to  the  degree  of  mafter  of  arts  :  in  the  end  of  the  fol¬ 
lowing  year,  he  took  the  degree  of  doblor  of  phyfic. 

He  married  about  the  year  1531.  For  ten  years  before, 
his  impoteney  had  hindered  him  from  having  know¬ 
ledge  of  a  w  oman  ;  which  w  as  a  great  mortification  to 
him.  He  attributed  it  to  the  evil  influences  of  his 
planet  under  which  he  was  born.  When  he  enume¬ 
rates,  as  he  frequently  does,  the  greateft  misfortunes 
of  his  life,  this  ten  years  impoteney  is  always  one.  At 
the  age  of  32,  he  became  profefior  of  mathematics  at 
Milan.  In  3539,  he  was  admitted  a  member  of  the 
college  of  phyfieians  at  Milan;  in  1543,  he  read 
publie  lectures  of  medicine  in  that  eity,  and  at  Pavia 
the  year  following  ;  but  difeontinued  them  becaufe  he 
could  not  get  payment  of  his  falary,  and  returned  to 
Milan.  In  1552,  he  went  into  Scotland,  having  been 
fent  for  by  the  arehbilhop  of  St  Andrews’s,  who  had 
in  vain  applied  to  the  French  king’s  phyfieians,  and 
afterwards  to  thofe  of  the  emperor  of  Germany.  This 
prelate,  then  40  years  old,  had  for  ten  years  been  af¬ 
flicted  with  a  (hortnefs  of  breath,  which  returned  every 
eight  days  for  the  laft  two  years.  He  began  to  reco-  ' 

ver  from  the  moment  that  Cardan  preferibed  for  him. 

Cardan  took  his  leave  of  him  at  the  end  of  fix  weeks 
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Cardan.  and  three  days,  leaving  him  preferiptions  which  in  two 
years  wrought  a  complete  cure. 

Cardan’s  journey  to  Scotland  gave  him  an  oppor¬ 
tunity  of  vifiting  feveral  countries.  lie  eroded  Fiance 
in  going  thither  5  and  returned  through  Germany,  and 
the  Low  Countries,  along  the  banks  of  the  Rhine.  It 
was  on  this  occafion  he  went  to  London,  and  calculated 
King  Edward’s  nativity.  This  tour  took  up  about 
four  months  :  after  which,  coming  back  to  Milan,  he 
continued  there  till  the  beginning  of  03  ober  x  552  *, 
and  then  went  to  Pavia,  from  whence  he  was  invited 
to  Bologna  in  1562.  He  taught  in  this  laR  city  till 
the  year  1570  }  at  which  time  he  was  thrown  into 
prifon  ;  but  fome  months  after  he  was  fent  home  to 
liis  own  houfe.  He  left  Bologna  in  1571  *,  and  went 
to  Rome,  where  he  lived  for  fome  time  without  any 
public  employment.  He  was,  how'ever,  admitted  a 
member  of  the  college  of  phyficians,  and  received  a 
penlion  from  the  pope.  He  died  at  Rome  on  the.  2ift 
of  September  1  57 5,  according  to  Thuanus.  T-his  ac¬ 
count  might  be  fufficient  to  ftiow  the  reader  that  Car¬ 
dan  was  of  a  very  fickle  temper  •,  but  he  will  have  a 
much  better  idea  of  his  fingular  and  odd  turn  of  mind 
by  examining  what  he  himfelf  has  written  concerning 
his  own  good  and  bad  qualities.  He  paid  himfelf  con¬ 
gratulatory  compliments  for  not  having  a  friend  in  this 
world  5  but  that  in  rcquittal,  he  was  attended  by  an 
aerial  fpirit,  cmaned  partly  from  Saturn  and  partly 
from  Mercury,  who  was  the  conilant  guide  of  his  ac¬ 
tions,  and  teacher  of  every  duty  to  which  he  was  bound. 

He  declared,  too,  that  lie  was  fo  irregular  in  his  man¬ 
ner  of  walking  the  flreets,  as  induced  all  beholders  to 
point  at  him  as  a  fool.  Sometimes  he  walked  very 
llowly,  like  a  man  abforbed  in  profound  meditation  j 
then  all  on  a  fudden  quickened  his  Heps,  accompanying 

them  with  very  abfurd  attitudes.  In  Bologna  his  de¬ 
light  w'as  to  be  drawn  about  in  a  mean  vehicle  with 
three  wheels.  When  nature  did  not  vifit  him  with  any 
pain,  he  would  procure  to  himfelf  that  difagreeable 
fenfation  by  biting  his  lips  fo  wantonly,  or  pulling  his 
fingers  to  fucli  a  vehement  degree,  as  fometimes  to 
force  the  tears  from  his  eyes :  and  the  reafon  lie  aflign- 
cd  for  fo  doing,  vras  to  moderate  certain  impetuous 
fallies  of  the  mind,  the  violence  of  which  was  to  him 
by  far  more  infupportable  than  pain  itfelf  \  and  that 
trie  fure  confequence  of  fuch  a  fevere  difcipline  was  the 
enjoying  the  pleafure  of  health.  He  fays  elfewliere, 
that,  in  the  greatefi  tortures  of  foul,  he  ufed  to  whip 
his  legs  with  rods,  and  bite  his  left  arm  }  that  it  wras  a 
great  relief  to  him  to  weep,  but  that  very  often  he 
could  not  *,  that  nothing  gave  him  more  pleafure  than 
to  talk  of  things  which  made  the  whole  company  un- 
cafy  }  that  he  fpoke  on  all  fubje£ts,  in  feafon  and  out 
of  feafon  ;  and  he  was  fo  fond  of  games  of  chance,  as 
to  fpend  whole  days  in  them,  to  the  great  prejudice  of 
his  family  and  reputation,  for  he  even  Raked  his  furni¬ 
ture  and  his  wife’s  jew  els. 

Cardanus  makes  no  fcruple  of  owning  that  he  wras 
revengeful,  envious,  treacherous,  a  dealer  in  the  black- 
art,  a  backbiter,  a  calumniator,  and  addi3ed.to  all  the 
foul  and  deteftable  excefifes  that  can  be  imagined  :  yet 
Tiotwfithfianding  (as  one  would  think)  fo  humbling  a 
declaration,  there  was  never  perhaps  a  vainer. mortal, 
or  one  that  with  lefs  ceremony  expreffed  the  high  opi¬ 
nion  he  had  of  himfelf,  than  Cardanus  was  known  to 
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do,  as  will  appear  by  the  following  proofs.  ci  I  have 
been  admired  by  many  nations ;  an  infinite  number  of 
panegyrics,  both  in  profe  and  verfe,  have  been  compo- 
led  to  celebrate  my  fame.  I  was  born  to  releafe  the 
world  from  the  manifold  errors  under  which  it  groaned. 
What  I  have  found  out  could  not  be  difeovered  either 
by  my  predecefiors  or  my  cotemporaries  ,  and  that  is 
the  real  on  why  thofe  authors  who  write  any  thing  wor¬ 
thy  of  being  remembered,  fcruple  not  to  own  that  they 
are  indebted  to  me  for  it.  I  have  compofed  a  book 
on  the  dialectic  art,  in  which  there  is  neither  one  fu- 
per  fiuous  letter  nor  one  deficient.  I  fimlhed  it  in  feven 
days,  which  feems  a  prodigy.  Yet  where  is  there  a 
perfon  to  be  found,  that  can  boaft  of  his  having  become 
mailer  of  its  doctrine  in  a  year  ?  And  he  that  (hall  have 
comprehended  it  in  that  time,  mull  appear  to  have  been 
inftru&ed  by  a  familiar  daemon.” 

The  fame  capricioufnefs  obfervable  in  his  outward 
condudt  is  to  be  obferved  in  the  compofition  of  his 
w'orks.  We  have  a  multitude  of  his  treatiles  in  which 
the  reader  is  Hopped  almoll  every  moment  by  the  ob- 
feurity  of  his  text,  or  his  digreflions  from  the  point  in 
hand.  In  his  arithmetical  performances  there  are  feve¬ 
ral  difeourfes  on  the  motions  of  the  planets,  on  the 
creation,  and  on  the  tower  of  Babel.  In  his  diale&ic 
w  ork,  we  find  his  judgement  on  the  hiftorians  and  the 
writers  of  epiflles.  The  only  apology  which  he  makes 
for  the  frequency  of  his  digreflions  is,  that,  they  were 
purpofely  done  for  the  fooner  filling  up  of  his  fheet,  his 
bargain  with  the  bookfeller  being  at  fo  much  per  fheet : 
and  that  he  worked  as  much  for  his  daily  fupport  as 
for  the  acquifition  of  glory.  The  Lyons  edition  of 
his  works,  printed  in  1663,  confifls  of  ten  volumes  in 
folio. 

It  was  Cardanus  who  revived  in  latter  times  all  the 
fecret  philofophy  of  the  Cabbala  or  Cabbalifls,  which 
filled  the  world  with  fpirits  }  a  likenefs  to  whom,  he 
afferted,  we  might  attain  by  purifying  ourfelvcs  with 
philofophy.  He  chofe  for  himfelf,  however,  notwith- 
flanding  fuch  reveries,  this  fine  device,  Tetvpus  mea  pof- 
fejfio ,  tempus  nieus  ager  ;  “  Time  is  my  foie  poffeflion, 
and  the  only  fund  I  have  to  improve.” 

In  fa<3,  wrhcn  we  confider  the  tranfeendent  qualities 
of  Cardan’s  mind,  we  cannot  deny  his  having  cultiva¬ 
ted  it  with  every  fpecies  of  knowledge,  and  his  having 
made  a  greater  progrefs  in  philofophy,  in  the  medical 
art,  in  aRronomy,  in  mathematics,  &c.  than  the  great- 
eft  part  of  his  cotemporaries  who  had  applied  their 
minds  but  to  one  of  thofe  fciences. 

Scaliger  affirms,  that  Cardan,  having  fixed  the.  time 
of  his  death,  abfiained  from  food,  that  this  predidUon 
might  be  fulfilled,  and  that  his  continuance  to  live 
might  not  diferedit  his  art.  Cardan’s  father,,  who  was 
a  doftor  of  medicine,  and  a  profeflbr  of  civil  and  ca¬ 
non  law,  died  in  the  fame  manner  in  the  year  1524, 
having  abRained  from  all  fuRenance  for  nine  days.  His 
fon  tells  us  that  he  had  white  eyes,  and  c*uld  fee  m 
the  night  time. 

CARDASS,  a  fort  of  card  proper  for  carding  flocks 
of  filk,  to  make  cappadine  of  it.  It  is  alfo  the  name 
which  the  French  give  to  thofe  flocks  of  filk. 

Cardass,  is  alfo  the  name  which,  in  the  cloth 
manufa&orics  of  Languedoc,  they  give  to  a  fort  of  large 
card,  which  is  ufed  for  carding  the  dyed  wool,  defigned 
for  making  cloth  of  mixed  colours. 

6  .  CARDERS, 


Cardan* 

Cardafs. 


V,  XX  xl 


Carders 

H 

Cardigan 


CARDERS,  in  the  woollen  manufa&ory,  are  per- 
foils  who  prepare  wool,  &e.  for  fpinning,  See. 

Carders,  fpinners,  weavers,  fullers,  fheermen,  and 
dyers,  not  performing  their  duty  in  their  occupations, 
fhall  yield  to  the  party  grieved  double  damages  ;  to  be 
committed  until  payment.  One  juftice  to  hear  and 
determine  eomplaints. 

Carders,  eombers,  forters,  fpinners,  or  weavers, 
conveying  away,  embezzling,  or  detaining  any  wool 
or  yarn,  delivered  by  the  clothier,  or  any  other  perfon, 
fhall  give  the  party  grieved  fuch  fatisfa&ion,  as  two 
juftiees,  mayor,  &e.  fhall  think  fit :  if  not  able  or  will¬ 
ing  to  make  fatisfa&ion,  for  the  firft  offenee  to  be 
whipped,  or  fet  in  the  Rocks  in  fome  market-town,  or 
in  any  other  town  where  the  offence  is  committed  :  the 
feeond  offenee  to  ineur  the  like,  or  fueh  further  punifh- 
xnent  by  whipping,  &e.  as  juftiees  (hall  think  proper. 
Con  vision  by  one  witnefs  on  oath,  or  confeflion. 
CARDI,  Ludovico.  See  Civoli. 

#  CARDIAC,  in  a  general  fenfe,  fignifies  all  medi- 
H*ies  beneficial  to  the  heart,  whether  internally  or  ex¬ 
ternally  applied.  The  word  comes  from  the  Greek 
word  xxfiix,  cor ;  the  heart  being  reputed  the  imme¬ 
diate  feat  of  their  operation. 

#  Cardiacs,  in  a  more  particular  fenfe,  denote  medi¬ 
cines  which  raife  the  fpiriW  and  give  prefent  Rrength 
and  cheerfulnefs  \  thefe  amount  to  the  fame  with  what 
are  properly  ealled  cordials.  Cardiacs  are  medieines 
aneiently  fuppofed  to  exert  themfelves  immediately  in’ 
comforting  and  Rrengthening  the  heart  :  but  the  mo¬ 
dern  phyficians  rather  fuppofe  them  to  produee  the  ef- 
fe£l  by  putting  the  blood  into  a  gentle  fermentation, 
whereby  the  fprings,  before  deeayed,  are  repaired  and 
invigorated,  and  the  tone  and  elafiicity  of  the  fibres  of 
the  veffels  reRored  j  the  confequenee  of  which  is  a 
more  eafy  and  brifk  eireulation. 

CARDIALGIA,  in  Medicine ,  a  violent  fenfation 
of  heat  or  aerimony  felt  towards  the  upper  or  left  ori¬ 
fice  of  the  ftomaeh,  though  feemingly  at  the  heart  5 
fometimes  accompanied  with  palpitations  of  the  heart, 
fainting,  and  a  propenfity  to  Vomit :  better  known  by 
the  name  of  cardiac  pojjiony  or  heart-burn .  See  Me¬ 
dicine  Index . 

CARDIFF,  a  town  of  GlamorganRiire,  in  South 
Wales,  feated  on  the  river  Tave,  in  a  rich  and  fruitful 
foil.  It  is  a  large,  eompaft,  well  built  town,  having  a 
caRle,  a  wall,  and  four  gates,  built  by  Robert  Fitz- 
Ilamon,  a  Norman,  about  the  year  1100.  It  is  go¬ 
verned  by  the  eonRable  of  the  eaRle,  1 2  aldermen,  I  2 
burgeffes,  &e.  and  fends  one  member  to  parliament. 
Here  the  affizes  and  feflions  are  held,  befides  feveral 
courts.  There  is  a  handfome  bridge  over  the  river,  to 
which  ftnall  veffels  eome  to  take  in  their  lading.  It  has 
>iow  only  one  chureh  \  St  Mary’s  having  been  long  finee 
thrown  down  by  the  undermining  of  the  river.  The 
caRle,  though  much  decayed,  makes  a  grand  appear¬ 
ance  even  at  this  time  \  and  the  walls  of  the  town  are 
very  firong  and  thick.  The  chureh  has  a  fine  tower- 
fteeple,  and  the  town-hall  is  a  good  ftru&ure.  The 
magiflrates  are  ele£led  every  year  by  the  majority  of 
the  burgeffes.  W.  Long.  3.  20.  N.  Lat.  51.  30. 
Cardiff  gives  the  title  of  a  Britifh  baron  to  the  family 
of  Bute  in  Scotland. 

CARDIGAN,  the  eapital  town  of  Cardiganfiffre, 
in  South  W ales,  is  feated  near  the  mouth  of  the  river 
Vol.  V.  Part  I. 
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Teivy,  on  the  Irifh  channel.  It  is  indifferently  large  Cardigan: 
and  well-built,  containing  three  wards,  one  church,  and  I! 
the  county-gaol.  It  is  governed  by  a  mayor,  13  alder-  ,^ardmaI;f 
men,  13  eommon  eouncil  men,  &.e.  Here  are  the  ruins 
of  a  caRle  which  was  built  by  Gilbert  de  Clare,  about 
the  year  1100.  It  fends  one  member  to  parliament  j 
and  has  two  markets,  held  on  Tuefdays  and  Saturdays. 

W.  Long.  4.  38.  N.  Lat.  52.  15. 

CARDIGANSHIRE,  a  county  of  South  Wales,, 
bounded  on  the  north  by  Merioneth (hire  and  Mont- 
gomerylhire,  on  the  eaR  by  Radnorfliire  and  Breck- 
nockfhire,  on  the  weR  by  the  Irifh  fea,  and  on  the 
fouth  by  Caermarthenfhire.  Its  length  from  north- 
weft  to  fouth-eaft  is  about  44  miles,  and  its  breadth 
near  20.  The  air,  as  in  other  parts  of  Wales,  varies- 
with  the  foil,  whieh  in  the  fouthern  and  weftern  parts 
is  more  upon  a  level  than  this  principality  generally  is, 
which  renders  the  air  mild  and  temperate.  But  as 
the  northern  and  eaftern  parts  are  mountainous,  they 
are  confequently  more  barren  and  bleak.  However, 
there  are  cattle  bred  in  all  parts ;  but  they  have  nei¬ 
ther  wood  nor  eoals  of  their  own  for  fuel  :  they  have 
rieh  lead  mines,  and  fifh  in  plenty,  with  fowls  both 
tame  and  wild.  The  principal  rivers  are  the  Teivy, 
the  Ridol,  and  the  Iftwith.  This  eounty  hath  five 
market-towns,  viz.  Cardigan,  Aberiftwith,  Llanbad- 
arnvawn,  Llanbedar,  and  Tregaron,  with  77  parifhesj 
and  was  formerly  computed  to  have  upwards  of  3000 
houfes,  and  20,000  aeres  of  land.  It  fends  two  mem¬ 
bers  to  parliament  y  one  for  the  county,  and  one  for 
Cardigan. 

CARDINAL,  in  a  general  fenfe,  an  appellation 
given  to  things  on  aceount  of  their  pre-eminenee.  The 
word  is  formed  of  the  Latin  cardo ,  a  hinge  ;  it  being 
on  thefe  fundamental  points  that  all  the  reft  op  the* 
fame  kind  are  fuppofed  to  turn.  Thus,  juftice,  pru¬ 
dence,  temperance,  and  fortitude,  are  called  the  four 
cardinal  virtues ,  as  being  the  balls  of  all  the  reft. 

Cardinal  Flower .  See  Lobelia,  Botany  In¬ 
dex . 

CARDINAL  Points ,  in  Cofmo%raphyy  are  the  four  in- 
terfedlions  of  the  horizon  with  the  meridian,  and  the 
prime  vertical  eirele.  Of  thefe,  two,  viz.  the  inter- 
fe&ions  of  the  horizon  and  meridian,  are  called  North 
and  South ,  with  regard  to  the  poles  they  are  dire&ed 
to.  The  other  two,  viz.  the  interfe&ions  of  the  hori¬ 
zon  and  firft  vertical,  are  ealled  Eajl  and  Wejl. 

The  cardinal  points,  therefore,  coincide  with  the 
four  cardinal  regions  of  the  heavens  \  and  are  90°  di- 
Rant  from  eaeh  other.  The  intermediate  points  are 
called  collateral  points . 

CARDINAL  Points ,  in  NJ}rologyy  are  the  riftng  and 
fetting  of  the  fun,  the  zenith,  and  nadir. 

CARDINAL  Signs ,  in  Ajlronomyy  are  Aries,  Libra, 

Caneer,  and  Capricorn. 

CARDINAL  Winds  are  thofe  that  blow  from  the  car¬ 
dinal  points. 

CARDINAL  Numbers ,  in  Grammar ,  are  the  numbers 
one,  two,  three,  &c.  which  are  indeclinable  y  in  oppo- 
fition  to  the  ordinal  numbers,  firft,  feeond,  third, 
fourth,  &e. 

Cardinal,  an  ecclefiaftical  prinee  in  the  Romifh 
church,  being  one  who  has  a  voice  in  the  conclave  at 
the  election  of  a  pope.  Some  fay  the  eardinals  were 
fo  called  from  the  Latin  incardinatio ,  which  fignifies 
2  the 
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Cardinal,  the  adoption  in  any  church  made  of  a  prieft  of  a  fo- 

*■ — v - reign  church,  driven  thence  by  misfortune  ;  and  add 

that  the  ufe  of  the  word  commenced  at  Rome  and 
Ravenna  ;  the  revenues  of  the  churches  of  which  ci  ics 
being  very  great,  they  became  the  common  refuge  of 
the  unhappy  priefts  of  all  other  churches.  f 

The  cardinals  compofe  the  pope  s  council  or  fenate  : 
in  the  Vatican  is  a  conftitution  of  Pope  John,  which 
regulates  the  rights  and  titles  of  the  cardinal, s  ;  and 
which  declares,  that  as  the  pope  reprefents  Mofes  fo 
the  cardinals  reprefent  the  feventy  elders,  who,  under 
the  pontifical  authority,  decide  private  and  particular 

d‘ clrdhrais,  in  their  firft  inftitution,  were  only  the 

principal  priefts,  or  incumbents  of  the  panfties  of  Rome, 
hi  the  primitive  church,  the  chief  prieft  of  a  parifti, 
who  immediately  followed  the  biftiop,  was  called  prej- 
byter  car  Amahs,  to  diftinguifti  him  from  the  other  petty 
priefts,  who  had  no  church  nor  preferment;  the  term 

was  firft  applied  to  them  in  the  year  ijo  ;  others  fay, 
under  Pope  Silvcfter,  in  the  year  300.  ihefe  cardi¬ 
nal  priefts  were  alone  allowed  to  baptize,  and  admini- 
fter  the  eucharift.  When  the  cardinal  priefts  became 
billions,  their  cardinalate  became  vacant ;  they  being 
then  Vuppofed  to  be  raifed  to  a  higher  dignity.— Under 
Pope  Gregory,  cardinal  priefts,  and  cardinal  deacon., 
were  only8 fuch  priefts  and  deacons  as  had  a  churcn  or 
chapel  under  their  particular  care  :  and  this  was  th 
original  ufe  of  the  word.  Leo  IV  m  the  council  of 
Rome,  held  in  853,  calls  them  prejbyterosfui  caratnis , 
and  their  churches,  parochas  cardinales. 

The  cardinals  continued  011  this  footing  till  the 
eleventh  century  ;  but  as  the  grandeur  and  ftate  of  his 
holinefs  became  then  exceedingly  augmented  he  would 
have  his  council  of  cardinals  make  a  better  figure  than 
the  ancient  priefts  had  done.  It  is  true,  they  ftil 
preferved  their  ancient  title  ;  but  the  thing  expreffed 
by  it  was  no  more.  It  was  a  good  while,  however 
before  they  had  the  precedence  over  the  bifhops,  or  got 
election  of  the  pope  into  their  hands  :  but  when  they 
were  once  poffeffed  of  thofe  privileges,  they  foon  had  the 
red  hat  and  purple  ;  and  growing  ftil  m  authority,  they 
became  at  lenglji  fuperior  to  the  bifliops,  by  the  foie 

^D^Cangeobferves,  that  originally  there  were  three 
kinds  of  churches:  the  firft  or  genuine  churches  were 
properly  called  parijhes  ;  the  fecond  deaconnes  which 
were  chapels  joined  to  hefpitals,  and  ferved  by  dea¬ 
cons  •  the  third  were  Ample  oratories ,  where  private 
maffes  were  faid,  and  were  difeharged  by  local  and  re- 
fident  chaplains.  He  adds,  that  to  diftmguilh  the 
principal  or  parifti  churches  from  the  chapels  and  ora¬ 
tories  the  name  cardinales  was  given  to  them.  Acco  - 
dimd’y,  parifti  churches  gave  titles  to  cardinal  priefts  ; 
and.8 fome  chapels  alfo,  at  length,  gave  the  title  of  car- 

<3" ? Others °ob fer  ve ,  that  the  term  cardinal™  given  not 
onlV  to  priefts,  but  alfo  to  blftiops  and  deacons  who 
were  attached  to  certain  churches,  to  diftmguilh  them 
from  thofe  who  only  ferved  them  en  pajfant,  and  by 
commiffion.  Titular  churches  or  benefices,  were  a 
Kind  of  parilhes,  i.  e.  churches,  aff.gned  each  to  a  cardi¬ 
nal  prieft  ;  with  fome  ftated  diftrift  depending  on  it, 
and  a  font  for  adminiftering  of  baptxfm  in  cafes  -here 

the  bifhep  himfelf  could  not  adminifter  it.  Thele  car- 
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dinals  were  fubordinatc  to  the  bifhops  )  and  according-  ^CnrcunaV 
ly,  in  councils,  particularly  that  held  at  Rome  in  860, 

fubferibed  after  them.  .  .  n 

It  was  not,  however,  only  at  Rome,  that  priefts 
bore  tliis  name ;  for  we  find  there  were  cardinal  priefts 
in  France  :  thus,  the  curate  of  the  parifti  of  St  John  de 
Vignes  is  called  hi  old  charters  the  cardinal  prieft  oi 

The  title  of  cardinal  is  alfo  given  to  fome  bifhops, 
quatenus  biinops  ;  e.  g.  to  thofe  of  Mentz  and  Milan  : 
the  archbifliop  of  Bourges  is  alfo  m  ancient  writing, 
called  cardinal;  and  the  church  of  Bourges  a  cardinal 
church.  The  abbot  of  Vendomc  calls  himfelf  canhnahs 

“he  cardinals  are  divided  into  three  claffes  or  orders ; 
containing  fix  bifliops,  fifty  priefts,  and  fourteen  dea¬ 
cons  ;  making  in  all  feventy  :  which  conftitute  what 
they  call  the  /acred  college.  The  cardinal  b  ifliops,  who 
are,  as  it  were,  the  pope’s  vicars,  bear  the  titles  of  the 
biihopricks  afligned  to  them  ;  the  reft  take  fuch  titles 
as  are  given  them  :  the  number  of  cardinal  bifhops 
has  been  fixed  ;  but  that  of  cardinal  priefts  and  dea¬ 
cons,  and  confequently  the  facred  college  ltfelf,  is  al¬ 
ways  flufluating.  Till  the  year  1125,  the  college  on¬ 
ly  confifted  of  fifty-two  or  fifty-three  :  the  councft  of 
Conftancc  reduced  them  to  twenty-tour ;  but  bixtus 
IV.fwithout  any  regard  to  that  reftndlicn,  railed  th 
again  to  fifty-three,  and  Leo  to  fixty-fave.  Ihus  as 
the  number  of  cardinal  priefts  was  anciently  fixed  to 
twenty-eight,  new  titles  were  to  be  eftabhihed  in  pro¬ 
portion  as  new  cardinals  were  created.  As  for  the 
cardinal  deacons,  they  were  originally  no  moie  than 
feven  for  the  fourteen  quarters  of  Rome  ;  but  they 
were  afterwards  increafed  to  nineteen,  and  after  that 
were  again  diminished.  , 

According  to  Onuphrius,  it  was  Pope  Pius  IV  who 
firft  enaaed,  in  1562,  that  the  pope  Ihould  be ^chofon 
only  by  the  fenate  of  cardinals  ;  whereas,  till  that  amc, 
the  eleftion  was  by  all  the  clergy  of  Rome.  Some  lay, 
the  eleaion  of  the  pope  refted  in  the  cardinals,  exclu- 
five  of  the  clergy,  in  the  time  of  Alexander  ni  .n 
1160.  Others  go  higher  ftill,  and  fay,  that  Nicholas 
II.  having  been  defied  at  Sienna,  in  1058,  by  the 
cardinals  alone,  occafioncd  the  right  of  clcfiion  to  be 
taken  from  the  clergy  and  people  of  Rome  ;  onl7. 
ving  them  that  of  confirming  him  by  their  content , 
which  was  at  length,  however,  taken  from  them.  Sec 
his  decree  for  this  purpofe,  iffued  in  the  Roman  coun¬ 
cil  of  1059,  in  Hardouin’s  Afia  Conciliorum,  tom.  v 1. 
pt  i.  p.  1165.  Whence  it  appears,  that  the  cardinals 
who  had  the  right  of  fuffrage  in  the  eledhon  of  his 
fucceffors,  were  divided  by  this  pontiff  into  cardinal 
bi/hops  and  cardinal  clerks  ;  meaning  by  the  former  tha 
feven  bifliops  who  belonged  to  the  city  and  territoiy  of 
Rome;  and  by  the  latter,  the  cardinal  pre/byte, s_,  or 
minifters  of  the  twenty-eight  Roman  panfties,  or  princi- 
pal  churches.  To  thefe  were  adaed,  m  proccfs  of  time, 
under  Alexander  III.  and  other  pontiffs,  new  “ambers, 
in  order  to  appeafe  the  tumults  occafioned  by  the  edift 

of  Nicholas  II.  , 

At  the  creation  of  a  new  cardinal,  the  pope  per¬ 
forms  the  ceremony  of  opening  and  limiting  Ins  mouth  ; 
which  is  done  in  a  private  confiftory.  lhe  ,^ut  | 
his  mouth  implies  the  depriving  him  of  thc |  llbertX  °* 
wiving  his  opinion  in  congregations ;  and  the  opening 
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his  mouth,  which  is  performed  15  days  after,  fignifies 
the  taking  off  his  reftraint.  However,  if  the  pope  hap¬ 
pens  to  die  during  the  time  a  cardinal’s  mouth  is  fhut, 
he  can  neither  give  his  voiee  in  the  election  of  a  new 
pope,  nor  be  himfelf  advanced  to  that  dignity. 

The  drefs  of  a  cardinal  is  a  red  foutanne,  a  roeket, 

51  ftiort  purple  mantle,  and  a  red  hat. 

The  eardinals  began  to  wear  the  red  hat  at  the 
council  of  Lyons,  in  1243.  The  decree  of  Pope  Ur¬ 
ban  VIII.  whereby  it  is  appointed,  that  the  cardinals 
be  addreffed  under  the  title  of  eminence ,  is  of  the  year 
1630  j  till  then,  they  were  called  illujlrijjimi. 

When  cardinals  are  lent  to  the  eourts  of  princes,  it 
is  in  quality  of  legates  a  latere  ;  and  when  they  are  ap¬ 
pointed  governors  of  towns,  their  government  is  called 
by  the  name  of  legation . 

Cardinal  has  alfo  been  applied  to  fecular  officers. 
Thus,  the  prime  minifters  in  the  eouft  of  the  emperor 
Theodolitis,  are  called  cardinales .  Caffiodorus,  lib.  vii. 
formul.  3 1 .  makes  mention  of  tbe  cardinal  prince  -of 
the  city  of  Rome  $  and  in  the  lift  of  officers  of  the 
duke  of  Bretagne,  in  1447,  we  meet  with  one  Raoul 
de  Thorel,  cardinal  of  Quillart,  chancellor,  and  fervant 
of  the  vifcount  de  Rohan  :  which  ffiows  it  to  have  been 
an  inferior  quality. 

CARDIOID,  in  the  higher  geometry,  an  algebrai¬ 
cal  curve,  fo  ealled  from  its  refcmblance  to  a  h*  art. 
CARDIOSPERMUM.  See  Botany  Index. 

CARDIUM,  or  Cockle,  in  Zoology ,  a  genus  of 
infe£ls  belonging  to  the  order  of  vermes  tejlacea .  The 
{hell  confifts  of  two  equal  valves,  and  the  Tides  are  equal. 
There  are  2 1  fpecies  of  this  genus.  Common  on  all 
Tandy  coafts,  lodged  a  little  beneath  the  Tand  ;  their 
place  is  marked  by  a  depreffed  Tpot.  They  are  whole- 
Tome  and  delicious  food 

CARDONA,  a  handfome  town  of  Spain,  in  Cata¬ 
lonia,  with  a  ftrong  caftle,  and  the  title  of  a  duchy. 
Near  it  is  an  inexhauftible  mountain  of  fait  of  feveral 
colours,  as  red,  white,  carnation,  and  green  :  but  when 
waftied,  it  becomes  white.  There  are  alfo  vineyards 
which  produee  excellent  wine,  and  very  lofty  pine- 
trees.  It  is  feated  on  an  eminence,  near  the  river  Car- 
denero.  E.  Long.  1.  26.  N.  Lat.  41.  42* 

CARDUUS.  See  Botany  Index. 

Carduus  Benedi&us ,  BleJJcd  thijlle .  See  Cnicus, 
Botany  Index. 

CAREENING,  in  the  fea-language,  the  bringing 

ffiip  to  lie  down  on  one  fide,  in  order  to  trim  and 
"fcaulk  the  other  Tide. 

A  ffiip  is  Taid  to  be  brought  to  the  careen,  when  the 
'feioft  of  her  lading  being  taken  out,  ffie  is  hulled  down 
bn  one  fide,  by  a  fmall  veffel,  as  low  as  neceffary  ;  and 
there  kept  by  the  Weight  of  the  ballaft,  ordnance,  &.e. 
•^as  well  as  by  ropes,  left  her  mails  ftiould  be  {trained 
too  mueli ;  in  order  that  her  fides  and  bottom  may  be 
trimmed,  feanis  caulked,  or  any  thing  that  is  faulty 
under  wTater  mended.  Hence,  when  a  ffiip  lies  on  one 
fide  when  ffie  fails,  ffie  is  faid  to  fail  on  the  careen. 

CAREER,  in  the  manege,  a  place  inclofed  with  a 
barrier,  v'herein  they  run  the  ring. 

The  word  is  alfo  ufed  for  the  race  or  courfe  of  the 
horfe  itfelf,  provided  it  do  not  exceed  2CO  paces. 

In  the  ancient  circus,  the  career  was  the  fpace  the 
bigae,  or  quadrigae,  were  to  run  at  full  fpeed,  to  gain 
the  prize.  See  Circus. 


Career,  in  falconry,  is  a  flight  or  tour  of  the  bird, 
about  120  yards.  If  ilie  mount  more,  it  is  called  a 
double  career  ;  if  lefs,  a  fetni-career. 

CARELIA,  the  eaftern  province  of  Finland  \  di¬ 
vided  into  Swediffi  Carelia,  and  Mufcovite  Carelia, 
The  capital  of  the  latter  is  Povenza,  and  of  the  for¬ 
mer  Weiburg. 

CARELSCROON,  a  fea-port  town  of  Sweden,  in 
Blekingia,  or  Bleking,  on  the  Baltie  fea,  w'ith  a  very 
good  harbour  defended  by  two  forts*  It  wras  built 
in  1679;  and  is  very  populous,  with  arfenals  for  the 
marine :  the  houfe  of  the  dire6tor-general  of  the  admi¬ 
ralty  is  in  this  town,  and  here  the  Swedes  lay  up  their 
royal  navy.  E.  Long.  15*  5.  N.  Lat.  56.  15. 

CARENTAN,  a  town  of  France  in  Lower  Nor* 
niandy,  and  in  the  Contentin,  with  an  ancient  caftle. 
W.  Long.  1.  14.  N.  Lat.  49.  20. 

CARET #  among  grammarians,  a  character  marked 
thus  a,  fignifying  that  fomething  is  added  on  the 
margin,  or  interlined,  which  ought  to  come  in  where 
the  caret  Hands. 

CAREW,  George,  born  in  Devonfhire  in  1557* 
an  eminent  commander  in  Ireland,  was  made  prefident 
of  Munfter  by  Queen  Elizabeth  j  when,  joining  his 
forces  with  the  earl  of  Thomond,  he  reduced  the  Iriffi 
infurgents,  and  brought  the  earl  of  Defmond  to  hL 
trial.  King  James  made  him  governor  of  Guernfey, 
and  created  him  a  baron.  As  he  was  a  valiant  com¬ 
mander,  he  was  no  lefs  a  polite  fcholar  5  and  wrote 
Paccata  Hibernia ,  a  hiilory  of  the  late  wars  in  Ireland, 
printed  after  his  death,  in  1633.  He  made  feveral 
collections  for  a  Hiftory  of  Henry  V.  which  are  digeft- 
ed  into  Speed’s  Hiftory  of  Great  Britain.  Beiides 
thefe,  he  eolle&ed  materials  of  Iriffi  hiftory  in  four 
large  MSS.  volumes,  now  in  the  Bodleian  library,  Ox- 
ford.  ^ 

Carew,  Thomas ,  defeended  from  the  family,  of 
Carew  in  Gloueefterftiire,  was  gentleman  of  the  privy 
chamber  to  Charles  I.  who  always  efteemed  him  one 
of  the  moft  celebrated  wits  of  his  court.  He  was  mueli 
refpe&ed  by  the  poets  of  his  time,  particularly  by  Ben 
Johnfon  and  Sir  William  Davenant ;  and  left  behind 
him  feveral  poems,  and  a  mafquc  ealled  Ccelum  Britan - 
nicum ,  performed  at  Whitehall  on  Shrove  Tuefday 
night,  1633,  by  the  king,  and  feveral  of  his  nobles 
with  their  fons.  Carew  was  affifted  in  the  contrivance 
by  Inigo  Jones,  and  the  mufie  was  fet  by  Mr  Henry 
Lawes  of  the  king’s  chapel.  Ke  died  in  the  prime  of 
life,  about  the  year  1639. 

Carew,  Richard \  author  of  the  44  Survey  of  Corn* 
wall,”  was  the  eldeft  fon  of  Thomas  Carew  of  Eaft 
Anthony,  and  was  born  in  1555.  When  very  young, 
he  became  a  gentleman  eommoner  of  Chrift-church 
college,  Oxford  }  and  at  14  years  of  age  had  the  ho¬ 
nour 'of  difputing,  extempore,  with  the  afterwards  fa* 
mous  Sir  Philip  Sydney,  in  the  prefence  of  the  earls 
of  Leicefter,  Warwiek,  and  other  nobility.  After 
fpending  three  years  at  the  univerfity,  he  removed  to 
the  Middle  Temple,  where  he  refided  the  fame  length 
of  time,  and  then  travelled  into  foreign  parts.  Not 
long  after  his  return  to  England,  he  married,  in  1577, 
Juliana  Arundel,  of  Tre rice.  In  1681,  Mr  Carew  was 
made  juftiee  of  the  peace,  and  in  1586  was  appointed 
high  ffier iff  of  the  county  of  Cornwall ;  about  which 
time  he  was  likewife  queen’s  deputy  for  the  militia. 
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Carew.  In  1589,  he  was  defied  a  member  of  the  college  of 

— v - Antiquaries,  a  diftinflion  to  which  he  was  entitled  by 

his  literary  abilities  and  purfuits.  What  particularly 
engaged  his  attention  was  his  native  county,  his  44  Sur¬ 
vey’’  of  which  was  publiflied,  in  4to,  at  London,  in 
j 602.  It  hath  been  twice  reprinted,  firft  in  1723, 
and  next  in  1769.  Of  this  work  Camden  hath  fpo- 
ken  in  high  terms,  and  acknowledges  his  obligations 
to  the  author.  In  the  prefent  improved  ftate  of  topo¬ 
graphical  knowledge,  and  fince  Dr  Borlafe’s  excellent 
publications  relative  to  the  county  of  Cornwall,  the 
value  of  Carew’s  44  Survey”  muft  have  been  greatly  di- 
minifhed.  Mr  Gough  remarks,  that  the  hiltory  and 
monuments  of  this  country  were  faintly  touehed  by 
Carew  \  but  it  is  added,  that  he  was  a  perfon  extreme¬ 
ly  capable  of  deferibing  them,  if  the  infancy  of  thofe 
ftudies  at  that  time  had  afforded  light  and  materials. 
Another  work  of  our  author  was  a  tranflation  from  the 
Italian,  entitled,  “  The  examination  of  Men’s  Wits. 
In  which,  by  difeovering  the  variety  of  natures,  is 
{halved  for  what  profeflion  each  one  is  apt,  and  how 
far  he  fhall  profit  therein.”  *  This  was  publifhed  at 
London  in  1 594,  and  afterwards  in  1604  j  and  though 
Richard  Carew’s  name  is  prefixed  to  it,  hath  been 
principally  aferibed  by  fome  perfons  to  his  father.  Ac¬ 
cording  to  Wood,  Carew  wrote  alfo,  44  The  true  and 
ready  Way  to  learn  the  Latin  Tongue,”  in  anfwer  to 
a  query,  whether  the  ordinary  method  of  teaching  the 
Latin  by  the  rules  of  grammar  be  the  bell  mode  of 
inftru&ing  youths  in  that  language  >  This  trafl  is  in¬ 
volved  in  Mr  Hartlib’s  book  upon  the  fame  fubjed, 
and  with  the  fame  title.  It  is  certain  that  Carew  was 
a  gentleman  of  confiderable  abilities  and  literature, 
and  that  he  was  held  in  great  eftimation  by  fome  of 
the  moft  eminent  fcholars  of  his  time.  He  was  parti¬ 
cularly  intimate  with  Sir  Henry  Spelman,  who  extols 
him  for  his  ingenuity,  virtue,  and  learning. 

Carew,  George ,  brother  to  the  fubjefl  of  the  laft 
article,  was  educated  in  the  univerfity  of  Oxford,  after 
which  he  fludied  the  law  in  the  inns  of  court,  and  then 
travelled  to  foreign  countries  for  farther  improvement. 
On  his  return  to  his  native  country,  he  was  called  to 
the  bar,  and  after  fome  time  was  appointed  fccretary 
'  to  Sir  Chriftopher  Hatton,  lord  chancellor  of  England. 
This  was  by  the  fpecial  recommendation  of  Queen 
Elizabeth  herfelf,  who  gave  him  a  prothonotaryfhip  in 
the  chancery,  and  conferred  upon  him  the  honour  of 
knighthood.  In  1597,  Sir  George  Carew,  who  was 
then  a  mailer  in  chancery,  was  fent  ambaffador  to  the 
king  of  Poland.  In  the  next  reign,  he  was  one  of  the 
commiflioners  for  treating  with  the  Scotch  concerning 
an  union  between  the  two  kingdoms  •,  after  which  he 
was  appointed  a&ibafiador  to  the  court  of  France,  where 
he  continued  from  the  latter  end  of  the  year  1605  till 
1609.  During  his  refidence  in  that  country,  he  form¬ 
ed  an  intimacy  with  Thuanus,  to  whom  lie  commu¬ 
nicated  an  account  of  the  tranfadions  in  Poland  whilft 
he  was  employed  there,  which  was  of  great  fcrvice  to 
that  admirable  author  in  drawing  up  the  121ft  book 
of  his  hiftory.  After  Sir  George  G#rew’s  return  from 
France,  he  was  advanced  to  the  important  poft  of  ma- 
fter  of  the  court  of  Avards,  which  honourable  fituation 
he  did  not  long  live  to  enjoy  ;  for  it  appears  from  a 
letter  written  by  Thuanus  to  Camden -'in  the  fpring 
tlmt  he  “was  then  lately  deceafed.  Sir  George 


Carew  married  Thomafme,  daughter  of  Sir  Francis  Carew 
Godolphin,  great  grandfather  of  the  lord  treafurer  Go-  £  M  r 
dolphin,  and  had  by  her  two  fons  and  three  daughters.  1--  -  .1 
When  Sir  George  Carew  returned,  in  1609,  from  his 
French  embafiy,  he  drew  up,  andaddreffed  to  James  J. 

44  A  Relation  of  the  State  of  France,  with  the  cha¬ 
racters  of  Henry  IV.  and  the  principal  perfons  of  that 
Ceirot.”  The  charaClers  are  drawn  from  pcrfonal 
knowledge  and  clofe  obfervation,  and  might  be  of  fer- 
vice  to  a  general  hiftorian  of  that  period.  The  com- 
pofition  is  perfpicuous  and  manly,  and  entirely  free 
from  the  pedantry  which  prevailed  in  the  reign  of 
James  I.  ;  Put  this  is  the  lets  furprifing,  as  Sir  George 
Carew’s  tafte  had  been  formed  in  a  better  aera,  that  of 
Queen  Elizabeth.  The  valuable  trad  we  arc  fpeaking 
of  lay  for  a  long  time  in  MS.  j  till  happily  falling  into 
the  hands  of  the  earl  of  Hardwicke,  it  was  communi¬ 
cated  by  him  to  Dr  Birch,  who  publifhed  it,  in  1749, 
at  the  end  of  his  44  Hiftorical  View  of  the  Negotia¬ 
tions  between  the  Courts  of  England,  France,  and 
Bruffels,  from  1592  to  1617.”  That  intelligent  and 
induftrious  writer  juflly  obferves,  that  it  is  a  model 
upon  which  ambafiadors  may  form  and  digeft  their  no¬ 
tions  and  reprefentations  ;  and  the  late  celebrated  poet 
Mr  Gray  hath  fpoken  of  it  as  an  excellent  perform¬ 
ance. 

CAREX,  Sedge-grass.  See  Botany  Index. 

CAREY,  Harry,  a  man  diftinguifhed  by  both, 
poetry  and  mulic,  but  perhaps  more  fo  by  a  certain 
faeetioufnefs,  which  made  him  agreeable  to  every  bo¬ 
dy.  He  publifhed  in  1720  a  little  collection  of  poems; 
and  in  1732,  fix  cantatas,  written  and  compofed  by 
himfelf.  He  alfo  compofed  fundry  fongs  for  modern  ^ 
comedies,  particularly  thofe  in  the  44  Provoked  Huf- 
band  he  wrote  a  farce  called  44  The  Contrivances,” 
in  which  were  feveral  little  fongs  to  very  pretty  airs  of 
his  own  competition  :  he  alfo  made  two  or  three  little 
dramas  for  Goodman Vfields  theatre,  which  were  very 
favourably  received.  In  1729,  he  publifhed  by  fub- 
feription  his  poems  much  enlarged  :  with  the  addition  ^ 
of  one  entitled  44  Namby  Pamby,”  in  which  Am- 
brofe  Philips  is  ridiculed.  Carey’s  talent,  fays  his  hi¬ 
ftorian,  lay  in  humour  and  unmalevolent  fatire  :  to  ri¬ 
dicule  the  rant  and  bombaft  of  modern  tragedies  he 
wrote  one,  to  which  he  gave  the  ftrangp  title  of 
44  Chrononhotonthologos,”  aCled  in  1734*  He  alfo 
vrrote  a  farce  called  44  The  Honefx  Yorkfhireman.” 

Carey  was  a  thorough  Engliftiman,  and  had  an  unfur- 
mountable  averfion  to  the  Italian  opera  and  the  fingers 
in  it :  he  wrote  a  burlefque  opera  on  the  fubjeft  of 
the  44  Dragon  of  Wantley ;”  and  afterwards  a  fequei 
to  it,  entitled,  44  The  Dragonefs  both  which  \tere 
efteemed  a  true  burlefque  upon  the  Italian  opera.  His 
qualities  being  of  the  entertaining  kind,  he  was  led  in¬ 
to  more  expences  than  his  finances  could  bear,  and 
thus  rvas  frequently  in  diftrefs.  His  friends,  however, 
were  always  ready  to  affift  him  by  their  little  fubferip- 
tions  to  his  works  :  and  encouraged  by  tnefe,  he  re-. 
publifhed,  in  1740,  all  the  fongs  he  had  ever  compo¬ 
fed,  in  a  colleClion,  entitled,  44  The  Mufical  Century/ 
in  100  Englifh  Ballads,  &.c.”  and,  in  1743,  his  drama¬ 
tic  v'orks,  in  a  fmall  volume,  4to.  With  all  his  mirth1 
and  good  humour,  he  feems  to  have  been  at  times  deep¬ 
ly  affefled  with  the  malevolence,  of  fome  of  his  owiv 
profeflion,  who,  for  reaforrs  that  no  one  can  guefs  at, 
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Carey  were  his  enemies  }  and  this,  with  the  preffure  of  his 
jS  circumftanees,  is  fuppofed  to  have  occafioned  his  un- 

^Sbnds6  timely  enc^  ?  f°r?  ahout  1 744,  in  a  fit  of  defperation, 
^  ,  he  laid  violent  hands  on  himfelf,  and,  at  his  houfe  in 

Warner-ftreet,  Cold-Bath  Fields,  put  a  period  to  a 
life,  which,  fays  Sir  John  Hawkins,  had  been  led  with¬ 
out  reproach.  It  is  to  be  noted,  and  it  is  fomewhat 
fingular  in  fuch  a  character,  that  in  all  his  fongs  and 
poems  on  wine,  love,  and  fuch  kind  of  fubje£ts,  he 
feems  to  have  manifefted  an  inviolable  regard  for  de¬ 
cency  and  good  manners. 

CARGADORS,  a  name  which  the  Dutch  give  to 
thofe  brokers  whofe  bufinefs  is  to  find  freight  for  (hips 
outward  bound,  and  to  give  notice  to  the  merchants, 
who  have  commodities  to  fend  by  fea,  of  the  fhips  that 
are  ready  to  fail,  and  of  the  places  for  which  they  are 
bound. 

CARGAPOL,  or  Ivargapol,  the  capital  of  a  ter¬ 
ritory  of  the  fame  name,  in  the  province  of  Dwina,  in 
Mufcovy.  E.  Long.  36.  N.  Lat.  63. 

CARGO  denotes  all  the  merchandifes  and  effects 
which  are  laden  on  board  a  {hip. 

Super-CARGO ,  a  perfon  employed  by  merchants  to 
go  a  voyage,  overfee  the  cargo,  and  difpofe  of  it  to  the 
beft  advantage. 

CARIA,  in  Ancient  Gfography ,  a  country  of  the 
Hither  Afia ;  whofe  limits  &re  extended  by  fome,  while 
they  are  contracted  by  others.  Mela  and  Pliny  extend 
the  maritime  Caria  from  Jafus  and  Halicarnaffus,  to 
Calynda,  and  the  borders  of  Lycia.  The  inland  Caria 
Ptolemy  extends  to  the  Meander  and  beyond.  Cor , 
C orioles,  Caria t is,  Carlffa ,  and  Coris ,  and  Cairo ,  are 
the  gentilitious  names ;  Carius  and  Caricus  the  epithets. 
In  Core  periculum ,  was  a  proverbial  faying  on  a  thing 
expofed  to  danger,  but  of  no  great  value.  The  Core r 
being  the  Swifs  of  thofe  days,  were  hired  and  placed 
in  the  front  of  the  battle,  (Cicero).  Cum  Care  CoriJJh , 
denoted  the  behaviour  of  clowns.  The  Cares  came 
originally  from  Ibe  ifiands  to  the  continent,  being  for¬ 
merly  fubject  to  Pvlinos,  and  called  Leleges :  this  the 
Cretans  affirm,  and  the  Cares  deny,  making  themfelves 
aborigines.  They  are  of  a  common  original  with  the 
Myfi  and  Lydi,  having  a  common  temple,  of  a  very 
ancient  Handing,  at  Melalfa,  a  town  of  Caria,  called 
Jams  Carii  Delubrum,  (Herodotus).  Homer  calls  the 
Carians,  barbarians  in  language. 

CARIATI,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  and  province  of  Hither  Calabria,  with  a  bi- 
ftiop's  fee,  and  the  title  of  a  principality.  It  is  two 
miles  from  the  gulf  of  Taranto,  and  37  north-eaft  of 
Cofenza.  E.  Long.  17.  19.  N.  Lat.  30.  38. 

CARIBBEE  islands,  a  duller  of  ifiands  fituated 
in  the  Atlantic  ocean  between  59  and  63  degrees  of 
weft  longitude,  and  between  1 1  and  18  degrees  of  north 
latitude.  They  lie  in  the  form  of  a  bow  or  femicircle, 
{{retching  almoft  from  the  coaft  of  Florida  north,  to 
near  the  river  Oroonoque.  Thofe  that  lie  neareft  the 
eaft  have  been  called  the  Windward  IJlands,  the  others 
the  Leeivord ,  on  account  of  the  winds  blowing  gene¬ 
rally  from  the  eaftern  point  in  thde  quarters.  Abbe 
Raynal  conjectures  them  to  be  tlie  tops  of  very  high 
mountains  formerly  belonging  to  the  continent,  which 
have  been  changed  into  ifiands  by  fome  revolution  that 
has  laid  the  fiat  country  under  water.  The  direction 
of  .  the  Caribbee  Blands,  beginning  from  Tobago,  is 


nearly  north  and  N.  N.  W.  This  direction  is  conti¬ 
nued,  forming  a  line  fomewhat  curved  towards  the  ( 
north-weft,  and  ending  at  Antigua.  In  this  place  the 
line  becomes  at  once  curved  ;  and  extending  itfelf  in  a 
ftraight  direction  to  the  weft  and  north-weft,  meets  in 
its  courfo  with  Porto-Rico,  St  Domingo,  and  Cuba, 
known  by  the  name  of  the  Leeward  IJlands ,  which  are 
feparated  from  each  other  by  channels  of  various 
breadths.  Some  of  thefe  are  6,  others  15  or  20  leagues 
broad  ;  but  in  all  of  them  the  foundings  are  from  100 
to  120  or  150  fathoms.  Between  Grenada  and  St  Vin¬ 
cent’s  there  is  alfo  a  fmall  archipelago  of  30  leagues,  in 
which  the  foundings  are  not  above  ten  fathoms.  The 
mountains  in  the  Caribbce  ifiands  run  in  the  lame  di¬ 
rection  as  the  ifiands  themfelves.  The  direction  is  fo 
regular,  that  if  we  were  to  confider  the  tops  of  thefe 
mountains  only,  independent  of  their  bafes,  they  might 
be  looked  upon  as  a  chain  of  hills  belonging  to  the 
continent,  of  which  Martinico  would  be  the  moil  north- 
wefterly  promontory.  The  fprings  of  water  whieh  flow 
from  the  mountains  in  the  Windward  ifiands,  run  all 
in  the  weftern  parts  of  thefe  ifiands.  The  whole  eaftern 
coaft  is  without  any  running  water.  No  fprings  come 
down  there  from  the  mountains :  and  indeed  they  would 
have  there  been  ufelefs  5  for  after  having  run  over  a  very 
ftiort  tract  of,  land,  and  with  great  rapidity,  they  would 
have  fallen  into  the  fea.  In  Porto  Rico,  St  Domingo, 
and  Cuba,  there  are  a  few  rivers  that  difcliarge  them¬ 
felves  on  the  northern  fide,  and  whofe  fources  rife  in  the 
mountains  running  from  eaft  to  weft,  that  is,  through 
the  whole  length  of  thefe  ifiands.  From  the  other  fide 
of  the  mountains  facing  the  fouth,  where  the  fea,  flow¬ 
ing  with  great  impetuofity,  leaves  behind  it  marks  of 
its  inundations,  feveral  rivers  flow  down,  the  mouths  of 
which  are  capable  of  receiving  the  largcft  {hips.  The 
foil  of  the  Caribbees  confifts  moftly  of  a  layer  of  clay 
or  gravel  of  different  thicknefs  :  under  which  is  a  bed 
of  llone  or  rock.  The  nature  of  fome  of  thofe  foils  is 
better  adapted  to  vegetables  than  others.  In  thofe 
places  where  the  clay  is  drier  and  more  friable,  and 
mixes  with  the  leaves  and  remains  of  plants,  a  layer  of 
earth  is  formed  of  greater  depth  than  where  the  cHy 
is  moifter.  The  fand  or  gravel  has  different  properties 
according  to  its  peculiar  nature  \  wherever  it  is  lefs 
hard,  lefs  compact,  and  lefs  porous,  fmall  pieces  fe- 
parate  themfelves  from  It,  which,  though  dry,  preferve 
a  certain  degree  of  coolnefs  ufeful  to  vegetation.  This 
foil  is  called  in  America  a  pumice-Jlone  foil.  Where- 
ever  the  clay  and  gravel  do  not  go  through  fuch  modi¬ 
fications,  the  foil  becomes  barren,  as  foon  as  the  layer 
formed  by  the  decompofition  of  the  original  plants  is 
deftroyed. — By  a  treaty  concluded  in  January  1660, 
between  the  French  and  Englifti,  the  Caribs  were 
confined  to  the  ifiands  of  St  Vincent’s  and  Dominica, 
where  all  the  fcattered  body  of  this  people  were  united, 
and  at  that  time  did  not  exceed  in  number  6000  men. 
See  St  Vincent’s  and  Dominica. 

As  the  Caribbee  ifiands  are  all  between  the  tropics, 
their  inhabitants  are  expofed,  allowing  for  the  varieties 
refulting  from  difference  of  fituation  and  foil*  to  a  per¬ 
petual  heat,  which  generally  increafes  from  the  rifing. 
of  the  fun  till  an  hour  after  noon*  and  then  declines  in 
proportion  as  the  fun  declines.  The  variations  of  the 
temperature  of  the  air  feem  to  depend  rather  on  the 
wind  than  on  the  changes  of  the  fcafons.  In  thofe 
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Caribbee  places  where  the  wind  docs  not  blow,  tne  air  is  excef- 

’Hands.  fively  hot,  and  none  hut  the  eafterly  winds  contribute 
to  temper  and  refrefh  it :  thofe  that  blow  from  the 
fouth  and  weft  afford  little  relief ;  but  they  are  much 
lefi  frequent  and  lefs  regular  than  that  which  blows 
from  the  eaft.  The  branches  of  the  trees  expofed  to 
the  influence  of  the  latter  are  forced  round  towards  the 
weft  :  but  their  roots  are  ftronger,  and  more  extended 
under  the  ground,  towards  the  eaft  than  towards  t 
weft  ;  and  hence  they  are  eafily  thrown  down  by  ftroiig 
weft  winds  or  hurricanes  from  that  quarter.  I  he  eaft- 
Orly  wind  is  fcarce  felt  in  the  Caribbee  iflands  before 
'nine  or  ten  o’clock  in  the  morning, .  incrcafcs  in  propor¬ 
tion  as  the  fun  rifes  above  the  horizon,  and  decreafes 
ns  it  declines.  Towards  the  evening  it  ceafes  entirely 
to  blow  on  the  coafts,  but  not  on  the  open  fea.  It  has 
alfo  been  obferved,  that  it  blows  with  more  force 
and  more  regularity  in  the  dog-days  than  at  atiy  other 
time  of  the  year. 

The  rain  alfo  contributes  to  the  temperature  ot  the 
Caribbee  iflands,  though  not  equally  in  them  all.  Itt 
thofe  places  where  the  eafterly  wind  meets  with  no¬ 
thing  to  oppofe  its  progrefs,  it  difpeis  the  clouds  as 
they  begin  to  rife,  and  caufes  them  to  break  either  m 
the" woods  or  upon  the  mountains.  .  But  whenever  the 
ft  or  ms  are  too  violent,  or  the  blowing  of  the  eafterly 
wind  is  interrupted  by  the  changeable  and  temporary 
effeift  of  the  foutherly  or  wcfterly  ones,  it  then  begins 
to  rain.  In  the  other  Caribbee  iflands,  where  this 
wind  does  not  generally  blow,  the  rains  arc  fo  fre¬ 
quent  and  plentiful,  efpecially  in  the  winter,  feafoii 
which  lafts  from  the  middle  of  July  to  the  middle  of 
O&ober,  that,  according  to  the  moft  accurate  obfer- 
vations,  as  much  rain  falls  in  one  week  as  in  our  cli¬ 
mates  in  a  year.  Inflead  of  thofe  mild  refrefhing 
fhowers  which  fall  in  the  European  climates,  the  rams 
of  the  Caribbee  iflands  are  torrents,  the  found  of  which 
might  be  miftaken  for  hail,  were  not  that  almoft  to¬ 
tally  unknown  under  fo  burning  a  fky.  Ihcfe  (hovers 
Indeed  refrefli  the  air  ;  but  they  oecafion  a  dampneis, 
the  effects  of  which  are  not  lefs  difagreeablc  than  fatal. 
The  dead  muft  be  interred  within  a  few  hours  after 
they  have  -expired.  Meat  will  not  keep  fweet  above 
24  hours.  The  fruits  decay,  whether  they  are  gathered 
ripe  or  before  their  maturity.  The  bread  muft  be 
made  up  into  bifeuits,  to  prevent  its  growing  mouldy. 
Common  wines  turn  four,  and  iron  turns  rufty,  111  a 
day’s  time.  The  feeds  can  only  be  preserved  by  con- 
ftant  attention  and  eare,  till  the  proper  feaion  returns 
for  fowing  them.  When  the  Caribbee  iflands  were 
ftrft  difeovered,  the  corn  that  was  conveyed  there  for  the 
fupport  of  the  Europeans,  was  fo  foon  damaged  that  it 
became  neceffary  to  fend  it  out  in  the  ears.  This  ne¬ 
ceffary  precaution  fo  much  enhanced  the  price  ot  it, 
that  few  were  able  to  purchafe  it.  Flour,  was  then 
fubftituted  in  lieu  of  corn  5  which  lowered  indeed  the 
expences  of  tranfport,  but  had  this  inconvenience,  that 
it  was  foofter  damaged.  It  was  imagined  by  a  mer¬ 
chant,  that  if  the  flour  were  entirely  feparated  from 
the  bran  it  would  have  the  double  advantage  of  being 
cheaper  and  keeping  longer.  He  caufed  it  therefore 
to  be  flfted,  and  put  the  finefl  flout  into  ftrong  calks, 
and  beat  it  clofc  together  with  iron  hammers,  till  it 
became  fo  clofe  a  body  that  the  air  could  fcarcely  pe¬ 
netrate  it.  This  method  was  found  to  snfwer  the  pur- 
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pofe  5  and  if,  by  it,  the  flour  cannot  be  preferred  as 
long  as  in  our  dry  and  temperate  climates,  it  may  be  ||ts 
kept  for  fix  months,  a  year,  or  longer,  according  to  car;gnaill 
the  degree  of  care  taken  in  the  preparation*  . 

However  troublefome  thefe  effedts  of  the  rain  may 
be,  it  is  attended  with  fome  others  ft  ill  more  formi¬ 
dable  }  namely,  frequent  and  dreadful  earthquakes.— 

Thefe  happening  generally  during  the  time  or  towards 
the  end  of  the  rainy  fcafon,  and  when  the  tides  are 
higheft,  fome  ingenious  naturalifts  have  fuppofed  that 
there  might  be  a  connexion  between  them. .  Ihe  wa¬ 
ters  of  the  fky  and  of  the  fea  undermine,  dig  up,  and 
ravage  the  earth  in  feveral  different  ways..  Among 
the  Various  fliocks  to  which  the  Caribbee  iflands  are 
expofed  from  the  fUry  of  the  boifterous  ocean,  there  is 
One  diftinguifhed  by  the  name  of  ra%  de  tnaree ,  or  whirl* 
pool.  It  conftantly  happens  once,  twice,  or  thrice, 
from  July  to  O&ober,  and  always  on  the  weftern  coafts, 
becaufe  it  takes  place  after  the  time  of  the  weftcrly  or 
foutherly  winds,  or  while  they  blow.  The  waves, 
which  at  a  diftance  feem  to  advance  gently  within  400 
or  5«0  yards,  fuddenly  fwell  againft  the  fhore,  as.  if 
a fted  upon  in  an  oblique  direction  by  fome  fuperior 
force,  and  break  with  the  greateft  impetuofity.  The 
fhips  which  are  then  upon  the  coaft,  or  in  the  roads 
beyond  it,  unable  either  t o  keep  their  anchors  or  to 
put  out  to  fea,  are  dafhed  to  pieces  againft  the  land, 
and  all  on  board  moft  commonly  peri fh.  The.hurri 
Cane  is  another  terrible  phenomenon  in  thefe  iflands, 
by  which  incredible  damage  is  oecaftoned  y  but  happily 

it  occurs  not  often.  . 

The  produce  of  the  Caribbee  iflands  is  exceedingly 
valuable  to  the  Europeans,  confiding  of  fugar,  rum, 
molaffes,  indigo,  &c.  a  particular  account  of  which  13 
given  under  the  names  of  the  refpedfive  iflands  as  they 
occur  in  the  order  of  the  alphabet. 

CARIBBIANA,  or  Caribiana,  the  north-eaft 
coaft  of  Terra  Firma,  in  South  America,  otherwifc 
called  New  ANDALUSIA. 

CARICA,  the  Pafaw.  See  Botany  Index. 

The  fruit  of  one  fpccics  is  by  the  inhabitants  of  the 
Caribbee  iflands  eaten  with  pepper  and  fugar  as  me!- 
Ions,  but  is  much  inferior  to  a  melon  in  its  native  coun- 
try  ;  but  thofe  which  have  ripened  in  Britain  were  de- 
teftable  :  the  only  ufe  to  which  Mr  Miller  fays  he  has 
known  them  put  was,  when  they  were  about  half 
grown,  to  foak  them  in  fait  water  to  get  out  the  acrid 
juice,  and  then  pickle  them  for  onangos,  to  which  they 
are  a  good  fubftitute. 

CAR1CATURA,  in  Painting,  denotes  the  conceal¬ 
ment  of  real  beauties,  and  the  exaggeration  of  ble- 
miihes,  but  ftill  fo  as  to  preferve  a  refemblance  of  the 
objeft.  The  word  is  Italian  5  formed  of  carica,  a  load, 
burden,  or  the  like. 

CARICOUS,  aft  epithet  given  to  fuch  tumours  as 
refcmble  the  figure  of  a  fig.  They  are  frequently  found 
in  the  piles. 

CARIES,  the  corruption  or  mortification  oi  a  bone. 

See  Medicine  and  Surgery  Index. 

CARIGNAN,  a  fortified  town  of  Piedmont,  fitua- 
ted  on  the  river  Po,  about  feven  miles  fouth  of  Turin. 

E.  Long.  7.  2C.  N.  Lat.  44.  30.  It  was  taken  in 
1 544  by  the  French  *  who  demolifhed  the  fortifica¬ 
tions,  but  fpared  the  cafile.  It  was  alfo  taken,  and  re- 
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nitons  CARILLONS,  a  fpecies  of  chimes  frequent  in  the 
.11  .  Low  Countries,  particularly  at  Ghent,  and  Antwerp, 
rinthiaV  and  played  on  a  number  of  bells  in  a  belfrey,  forming 
a  complete  feries  or  fcale  of  tones  and  femitones,  like 
thofe  on  the  harpfichord  and  organ.  There  are  pedals 
communicating  with  the  great  bells,  upon  which  the 
carilloneur  with  his  feet  plays  the  bafs  to  fprightly  airs, 
performed  with  the  two  hands  upon  the  upper  fpecies 
of  keys.  Thefe  keys  are  projecting  flicks,  wide  enough 
afunder  to  be  ftruck  with  violence  and  velocity  by 
either  of  the  hands  edgewife,  without  the  danger  of  hit¬ 
ting  the  neighbouring  key.  The  player  is  provided 
with  a  thick  leather  covering  for  the  little  finger  of 
each  hand,  to  guard  againft  the  violence  of  the  broke. 
Thefe  carillons  are  heard  through  a  large  town. 

CARINA,  a  Latin  term,  properly  Signifying  the 
heel  of  a  fhip  ;  or  that  long  piece  of  timber  running 
along  the  bottom  of  the  fhip  from  head  to  ftern,  upon 
which  the  whole  ftru&ure  is  built  or  framed. 

Carina  is  alfo  frequently  ufed  for  the  whole  capa¬ 
city  or  bulk  of  a  (hip  }  containing  the  hull  or  all  the 
fpace  below  the  deck.  Hence  the  word  is  alfo  fomc- 
times  ufed  by  a  figure  for  the  whole  fhip. 

Carina  is  alfo  ufed  in  the  ancient  architeflure. 
The  Romans  gave  the  name  carina  to  all  buildings  in 
form  of  a  fhip,  as  wc  flill  give  the  name  nave  to  the 
middle  or  principal  vault  our  Gothic  churches  5  be- 
eaufe  it  has  that  figure.  ^ 

Carina,  among  anatomifls,  is  ufed  to  denote  the 
Jpina  dorji;  as  likewife  for  the  fibrous  rudiments  or  em¬ 
bryo  of  a  chick  appearing  in  an  incubated  egg.  The 
carina  confifls  of  the  entire  vertebree ,  as  they  appear 
after  ten  or  twelve  days  incubation.  It  is  thus  called, 
becaufe  crooked  in  form  of  the  keel  of  a  fhip.— Bota- 
nifls  alfo,  for  the  like  reafon,  ufe  the  word  carina  to  ex- 
prefs  the  lower  petal  uni  of  a  papilionaceous  flower. 

Carinae  were  alfo  weepers  or  women  hired  among 
the  ancient  Romans  to  weep  at  funerals  :  they  were 
v  thus  called  from  Curia,  the  country  whence  molt  of 
them  came. 

CARINOLA,  an  epifcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  Terra  di  Lavoro.  E.  Long. 
15.  5.  N.  Lat.  41.  15. 

CARINTHI  A,  a  duchy  of  Germany,  in  the  circle 
of  Auflria,  bounded  by  the  archbifliopric  of  Saltzburg 
on  the  north,  and  by  Carniola  and  the  Venetian  terri¬ 
tories  on  the  fouth,  on  the  weft  by  lyrol,  and  on  the 
call  by  Stiria.  A  part  of  this  country  was  anciently 
called  Carnia ,  and  the  inhabitants  Carnt ;  but  the  for¬ 
mer  afterwards  obtained  the  name  of  Carinthia,  and  the 
latter  Carantani  or  Carinth: .  Lhe  air  of  this  country 
is  cold,  and  the  foil  in  general  mountainous  and  bar¬ 
ren  ;  but  there  are  fome  fruitful  dales  and  valleys  in  it, 
which  produce  wheat  and  other  grain.  The  lakes, 
brooks,  and  rivers,  which  arc  very  numerous,  abound 
with  fifli ;  and  the  mountains  yield  lead  and  iron,  and 
in  many  places  are  covered  with  woods.  Tne  river 
Drave,  which  runs  acrofs  the  country,  is  the  mofl  con- 
flderablc  in  Carinthia.  The  inhabitants  are  partly  de¬ 
fendants  of  the  ancient  Germans,  and  partly  of  the 
Sclavon’ans  or  Wends.  The  Hates  are  conflituted  as 
in  Auflria,  and  their  aflemblies  arc  held  at  Clagenfurt. 
The  archbifhop  of  Saltzburg  and  the  bifhop  of  Bam- 
berg  have  confiderable  territories  in  this  country.  Chri¬ 
stianity  was  planted  here  in  the  7th  century.  The 


only  profeflion  tolerated  at  prefent  is  the  Roman  Ca-  Carinthia 
tholic.  The  bifhops  are  thofe  of  Gurk  and  Lavant,  ^ 
who  are  fubje£l  to  the  archbifhop  of  Saltzburg.  This  ^ 

duchy  was  formerly  a  part  of  Bavaria.  I11  the  year  u— 
1282,  the  emperor  Rodolph  I.  gave  it  to  Maynard 
count  of  Tyrol,  on  condition  that  when  his  male  ifllie 
failed,  it  fhould  revert  to  the  houfe  of  Auflria  ,  which 
happened  in  1331.  Carinthia  has  its  particular  go¬ 
vernor  or  land-captain ,  as  he  is  called  }  and  contributes 
annually  towards  the  cx pence  of  the  military  eflablifh- 
ment  637,695  florins.  Only  one  regiment  of  foot  is 
ufually  quartered  in  it. 

CARIPI,  a  kind  of  cavalry  in  the  Turkifh  army. 

The  earipi  to  the  number  of  about  1000  are  not  flaves, 
nor  bred  up  in  the  feraglio,  like  the  reft  j  but  are  gene¬ 
rally  Moors  or  renegado  Chriftians,  who  having  follow  ed 
adventures,  being  poor,  and  having  their  fortune  tu 
feek  by  their  dexterity  and  courage,  have  arrived  at 
the  rank  of  horfe  guards  to  the  Grand  Sigriior. 

CARISSA.  See  Botany  Index . 

CARITAS. — The  poculum  caritatis ,  or  grace  cupy 
was  an  extraordinary  allowance  of  wine  or  other  liquors, 
wherein  the  religious  at  feftivals  drank  in  commemora¬ 
tion  of  their  founders  and  benefa&ors. 

CARISBROOK  castle,  a  caftle  fltuated  in  the 
middle  of  the  Ifle  of  Wight,  w'here  King  Charles  i.  was 
imprifoned.  W.  Long.  1.  30.  N.  Lat.  50.  40. 

CARISTO,  an  epifcopal  city  of  Greece,  in  the 
eaftern  part  of  the  ifland  of  Negropont,  near  Cape 
Loro.  E.  Long.  24.  15.  N.  Lat.  38.  6. 

GARKE,  denotes  the  30th  part  of  a  SARPLAR  of 
wool. 

CARLE.  See  Churl. 

CARLETON,  Sir  Dudley,  was  born  in  Oxford* 
fliire,  1573,  and  bred  in  Chrift-church  college.  He 
went  as  fecretary  to  Sir  Ralph  Winwood  into  the  Low 
Countries,  when  King  James  refigned  the  cautionary- 
towns  to  the  States  \  and  was  afterwards  employed  for 
20  years  as  ambaflador  to  Venice,  Savoy,  and  the 
United  Provinces.  King  Charles  created  him  Vifcounfc 
Dorchefter,  and  appointed  him  one  of  his  principal  fe- 
cretarics  of  ftate  \  in  which  office  he  died  in  1651.  He 
was  efteemed  a  good  ftatefman,  though  an  honeft  man  y 
and  published  feveral  political  works. 

CARLINA,  the  Carline  thistle.  See  Botany 
Index . 

CARLINE,  or  Caroline  thistle.  See  Car- 
lina.  It  is  faid  to  have  been  difeovered  by  an  angel 
to  Charlemagne,  to  cure  his  army  of  the  plague  ;  whence 
its  denomination. 

Carline,  or  Caroline ,  a  filver  coin  current  in  the 
Neapolitan  dominions,  and  worth  about  4d.  of  our 
money. 

Carlines,  or  Carlings,  in  a  fhip,  two  pieces 
of  timber  lying  fore  and  aft,  along  from  one  beam  to 
another,  diretftly  over  the  keel  5  ferving  as  a  founda¬ 
tion  for  the  whole  body  of  the  fhip.  On  thefe  the 
ledges  reft,  whereon  the  planks  of  the  deck  and  other 
matters  of  carpentry  are  made  fall.  The  carlines 
have  their  ends  let  into  the  beams  called  culver-tail- 
<ivays . 

CARLINE  Knees,  are  timbers  going  athwart  the  fhip, 
from  the  Tides  to  the  hatchway,  ferving  to  fuftain  the 
deck  on  both  Tides. 

CARLINGEORD,  a  port  town  of  Ireland,  featsd 

on 
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Carling-  on  Carlingford  bay,  in  the  county  of  Louth,  and  pro- 

ford,  vinee  of  Leinfter,  22  miles  north  of  Drogheda.  W. 

,Carh(K  T  ,  xt  t  j.  -  - 

Long.  6.  24.  N.  Lat.  24.  5. 

CARLISLE,  the  capital  city  of  the  county  of  Cum¬ 
berland,  feated  on  the  fouth  of  the  river  Eden,  and  be¬ 
tween  the  Petterel  on  the  call:,  and  the  Caude  en  the 
-weft.  It  is  furrounded  by  a  ftrong  ftone  wall,  and  has 
a  pretty  large  caftle  in  the  weftern  part  of  it,  as  alfo  a 
citadel  in  the  eaftern  part,  built  by  Henry  VIII.  It 
flouriihed  in  the  time  of  the  Romans,  as  appears  from 
••the  antiquities  that  are  to  be  met  with  here,  and  the 
Roman  coins  that  have  been  dug  up.  At  the  departure 
■  of  the  Romans  this  city  was  ruined  by  the  Scots  and 
Pi6ts  ;  and  was  not  rebuilt  till  the  year  680,  by  Eg- 
frid,  who  eneompaffed  it  with  a  wall,  and  repaired  the 
church.  In  the  8th  and  9th  centuries,  the  whole  coun¬ 
try  was  again  ruined,  and  the  city  laid  defolate  by  the 
ineurfions  of  the  Norwegians  and  Hanes.  In  this  con¬ 
dition  it  remained  till  the  time  of  William  Rufus ;  who 
repaired  the  walls  and  the  eaftle,  and  caufed  the  houfes 
to  be  rebuilt.  It  was  fortified  by  Henry  I.  as  a.  bar¬ 
rier  againft  Scotland*,  he  alfo  placed  a  garrifon  in  it, 
and  made  it  an  epifcopal  fee.  It  was  twice  taken  by 
the  Scots,  and  afterwards  burnt  accidentally  in  the 
reign  of  Richard  II.  The  cathedral,  the  fuburbs, .  and 
1500  houfes,  were  deftroyed  at  that  time.  It  is  at 
prefent  in  a  good  condition  ;  and  has  three  gates,  the 
Englifh  on  the  fouth,  the  Scoteh  on  the  north,  and 
the  Iriftr  on  the  wed.  It  has  two  parifhes,  and  as  many 
churches,  St  Cuthbert’s  and  St  Mary’s,  the  laft  of* 
which  is  the  cathedral,  and  is  feparated  from  the  town 
by  a  wall  of  its  own.  The  eaftern  part,  which  is  the 
neweft,  is  a  curious  piece  nf  workmanftiip.  The  choir 
with  the  aifles  is  71  feet  broad;  and  has  a  (lately  eaft- 
window  48  feet  high  and  30  broad,  adorned  with  cu¬ 
rious  pillars.  The  roof  is  elegantly  vaulted  with  wood  ; 
mid  is  embelli fired  with^  the  arms  of  England  and 
France  quartered ;  as  alfo  with  Percy’s,  Lucy’s,  War¬ 
ren’s,  Mowbray’s,  and  many  others.  In  the  ehoir  are 
the  monuments  of  three  bifhops  who  are  buried  there. 
This  fee  was  ere&ed  in  1133  by  King  Henry  I.  and 
made  fuffragan  to  the  archbifhop  of  York.  Flie  ca¬ 
thedral  ehurch  here  had  been  founded  a  fhort  time  be¬ 
fore  by  Walter,  deputy  in  thefc  parts  for  King  William 
Rufus,  and  by  him  dedicated  to  the  Virgin  Mary.  He 
likewife  built  a  monaftery,  and  filled  it  with  canons 
regular  of  St  Auguftme.  This  foundation  continued 
till  the  dififolution  of  monafteries,  when  its  lands  were 
added  to  the  fee,  and  the  maintenance  of  a  dean,  See. 
placed  here  in  their  room.  The  ehureh  was  almoft 
ruined  by  the  ufurper  Cromwell  and  his  foldiers  ;  and 
has  never  fince  recovered  its  former  beauty,  although 
repaired  after  the  Reftoration.  This  dioeefe  contains 
the  greateft  part  of  the  counties  of  Cumberland  and 
Weft morl and,  in  which  are  only  93  parifhes ;  but 
thefe  (as  all  the  northern  are)  exceeding  large  ;  and  of 
them  18  are  impropriations.  Here  is  one  archdeacon, 
viz.  of  Carlifle.  The  fee  is  valued  in  the  king’s  books 
at  <nol.  4s.  n-Jd.  but  is  computed  to  be  worth  an¬ 
nually  2800I.  *  The  clergy’s  tenth  amounts  only  to 
l6il.  is.  Jid.  To  this  cathedral  belong  a  bifhop, 
a  dean,  a  chancellor,  an  archdeacon,  four  prebendaries, 
eight  minor  canons,  &c.  and  other  inferior  officers  and 
fervants. 

The  Pi£ls  wall,  which  was  built  acrofs  the  country 
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from  Newcaftle,  terminates  near  this  place.  Carlifle  C&rlifk- 
was  a  fortified  plaee,  and  (till  has  its  governor  and^^M^ 
lieutenant-governor,  but  no  garrifon.  It  was  taken  by  ^ 
the  rebels,  Nov.  15.  1745;  and  was  retaken  by  the 
duke  of  Cumberland  on  the  loth  of  December  follow* 
ing,  and  deprived  of  its  gates.  It  is  governed  by  a 
mayor,  twelve  aldermen,  two  bailiffs,  &e.  and  has  a 
confiderable  market  on  Saturdays.  The  manufactures 
of  Carlifle  are  chiefly  of  printed  linens,  for  which  near 
3000I.  per  annum  is  paid  in  duties.  It  is  alfo  noted 
for  a  great  manufacture  of  whips,  in  which  a  great 
number  of  children  are  employed. — Salmons  appear  in 
the  Eden  in  numbers,  fo  early  as  the  months  of  De¬ 
cember  and  January  ;  and  the  London  and  even  New- 
caftlc  markets  are  fupplied  with  early  fifh  from  this 
river  :  but  it  is  remarkable,  that  they  do  not  vifit  the 
Efk  in  any  quantity  till  April ;  notwithftanding  the 
mouths  of  the  two  rivers  are  at  a  fmall  diftance  from 
each  other. — Carlifle  fends  two  members  to  parliament, 
and  gives  title  of  earl  to  a  branch  of  the  Howard  fa¬ 
mily. 

CARLOCK,  in  commerce,  a  fort  of  ifinglafs,  made 
with  the  fturgeon’s  bladder,  imported  from  Arch¬ 
angel.  The  chief  ufe  of  it  is  for  clarifying  wine, 
but  is  alfo  ufed  by  the  dyers.  The  beft  carloek  comes 
from  Aftraean,  where  a  great  quantity  of  fturgeon  is 
caught. 

CARLOSTAD,  or ‘Carlstad,  a  town  of  Sweden, 
in  Wermcland,  feated  on  the  lake  Wermer,  in  E.  Long. 

14.  4.  N.  Lat.  59.  16. 

Carlostad,  'or  CarJJladt ,  a  town  of  Hungary,  ca¬ 
pital  of  Croatia,  and  the  ufual  refidence  of  the  gover¬ 
nors  of  the  province.  It  is  feated  on  the  river  Kulph, 
in  E.  Long.  16.  5.  N.  Lat.  45.  34. 

C  ARLOWITZ,  a  fmall  town  of  Hungary,  in  Scla- 
vonia,  remarkable  for  a  peace  concluded  here  between 
the  Turks  and  Chriftians  in  1669.  It  is  feated  on  the 
weft  fide  of  the  Danube,  in  E.  Long.  19.  5.  N.  Lat. 

45*  25* 

CARLSCRONA,  or  Carlscroon,  a  fea-port  town 
in  the  Baltic,  belonging  to  Sweden.  It  derives  its 
origin  and  name  from  Charles  XI.  who  firft  laid  the 
foundation  of  a  new  town  in  1680,  and  removed  the 
fleet  from  Stockholm  to  this  place,  on  account  of  its 
advantageous  fituation  in  the  eentre  of  the  Swedifh 
feas,  and  the  fuperior  fecurity  of  its  harbour.  The 
greateft  part  of  Carlferona  (lands  upon  a  fmall  rocky 
ifland,  which  rifes  gently  in  a  bay  of  the  Baltic  ;  the 
fuburbs  extend  over  another  fmall  rock,  and  along  the 
mole  clofe  to  the  bafon  where  the  fleet  ip  moored.  The 
way  into  the  town  from  the  mainland  is  carried  over 
a  dyke  to  an  ifland,  and  from  thence  along  two  long 
wooden  bridges  joined  by  a  barren  rock.  .  The  town  is 
fpacious,  and  contains  about  18,000  inhabitants.  It  is 
adorned  with  one  or  two  handfome  ehurehes,  and  a  few 
tolerable  houfes  of  brick  ;  but  the  generality  of  the 
buildings  are  of  wood.  The  fuburbs  are  fortified  towards 
the  land  by  a  ftone  wall.  The  entrance  into  the  har¬ 
bour,  which  by  nature  is  extremely  difficult  from  a 
number  of  (hoals  and  rocky  iflands,  is  ft  ill  further  fe- 
cured  from  the  attack  of  an  enemy’s  fleet  by  two  ftrong 
forts  built  on  two  iflands,  under  the  batteries  of  which 
all  veffels  muft  pafs. 

*  Formerly  veffels  in  this  port  when  careened  and 
repaired,  were  laid  upon  their  iides  in  the  open  hai> 

hour. 
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Earlfcrona  hour,  until  a  dock,  aeeording  to  a  plan  given  by  Pol- 
11  heim,  was  hollowed  in  the  folid  rock  :  it  was  begun 
Carme.  I^I^j  and  finithed  in  17245  but  as  it  was  too 
{mall  for  the  admiflion  of  men  of  war,  it  has  lately 
been  enlarged,  and  is  now  capable  of  receiving  a  fhip 
of  the  fir  ft  rate.  But  new  docks  have  been  begun 
upon  a  ftupcndous  plan,  worthy  of  the  ancient  Romans. 
According  to  the  original  feherne,  it  was  intended  to 
eonftrudt  30  docks,  for  building  and  laying  up  the 
largeft  ftiips,  at  the  extremity  of  the  harbour.  A 
large  bafon,  capable  of  admitting  two  men  of  war,  is 
defigned  to  eommunicate,  by  fluices,  with  two  fmaller 
bafons,  from  each  of  which  are  to  extend,  like  the 
radii  of  a  circle,  five  rows  of  covered  docks  :  each  row 
is  to  be  feparated  by  walls  of  ftone  5  and  each  dock  to 
be  provided  with  fluice  gates,  fo  as  to  be  filled  or 
emptied  by  means  of  pumps.  Clofe  to  the  docks, 
magazines  for  naval  ftores  are  to  be  conftru&ed,  and 
the  whole  to  be  enclofed  with  a  ftone  wall.  The  pro¬ 
ject  was  begun  in  1757  5  but  was  much  negle&ed  until 
the  aceeftion  of  his  prefent  majefty,  who  warmly  pa¬ 
tronized  the  arduous  undertaking.  At  the  commence¬ 
ment  of  the  works,  25,oool.  were  annually  expended 
upon  them  5  which  fum  has  been  leflened  to  about 
6000I.  per  annum,  and  the  number  of  doeks  reduced 
to  20.  The  firft  dock  was  finiftied  in  1779,  and  it 
was  computed  that  the  whole  number  would  be  execut¬ 
ed  in  20  years. 

CARLSTADT,  a  town  of  Germany,  in  the  eircle 
of  Franconia,  and  biftiopric  of  Wurtfburg,  feated  on  the 
the  river  Maine,  in  E.  Long.  9.  51.  N.  Lat.  50.  o. 

CARLTON,  a  town  in  Norfolk  held  by  this  te¬ 
nure,  that  they  fhall  prefent  1000  herrings  baked  in  14 
pyes  to  the  king,  wherever  he  ftiall  be  when  they  firft 
come  in  feafon. 

CARMAGNIOLA,  a  fortified  town  of  Italy,  in 
Piedmont,  with  a  good  caftle.  It  was  taken  by  the 
French  in  1691,  and  retaken  by  Prince  Eugene  the 
fame  year.  It  is  feated  in  a  country  abounding  in  corn, 
flax,  and  filk,  near  the  river  Po,  in  E.  Long.  7.  32.  N. 
Lat.  44.  43. 

C  ARMANI  A,  in  Ancient  Geography ,  a  eountry  of 
Afia,  to  the  eaft  of  Perfia,  having  Parthia  to  the  north, 
Gedrofia  to  the  eaft,  to  the  fouth  the  Perfian  gulf  or 
fea  in  part,  and  in  part  the  Indian,  called  the  Carma - 
nianfea ;  diftinguilhed  into  Carmania  Deferta ,  and  Car- 
mama  Propria ,  the  former  lying  to  the  fouth  of  Par¬ 
thia  ;  and  to  the  fouth  of  that,  the  Propria ,  quite  to 
the  fea.  Its  name  is  from  the  Syriac,  Carma ,  figni- 
fying  a  “  vine,”  for  whieh  that  eountry  was  famous, 
yielding  clufters  three  feet  long.  Now  Kerman,  or 
Carimania,  a  province  of  modern  Perfia. 

CARMEL,  a  high  mountain  of  Paleftine,  Handing 
an  the  fkirts  of  the  fea,  and  forming  the  moft  remark¬ 
able  headland  on  all  that  coaft.  It  extends  eaftward 
from  the  fea  as  far  as  the  plain  of  Jezreel,  and  from 
the  city  of  that  name  quite  to  Ctefarea  on  the  fouth. 

It  feems  to  have  had  the  name  of  Carmel  from  its  great 
fertility  5  this  word,  according  to  the  Hebrew  import, 
iignifying  the  vine  of  God ,  and  is  ufed  in  Scripture  to 
denote  any  fruitful  fpot,  or  any  place  planted  with 
fruit  trees.  This  mountain,  we  are  allured,  was  very 
fertile.  Mr  Sandys  acquaints  us,  that,  when  well  cul¬ 
tivated,  it  abounds  with  olives,  vines,  and  variety  of 
fruits  and  herbs,  both  medicinal  and  aromatic.  Olliers, 
Yol.  V.  Pan  l . 
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however,  reprefent  it  as  rather  dry  and  barren  5  which 
perhaps  may  have  happened  from  the  negleft  of  agri¬ 
culture  fo  common  in  all  parts  of  the  Turkifh  empire, 
elpecially  where  they  are  expofed  to  tha  incurfions  of 
the  Arabs.  Carmel  is  the  name  of  the  mountain,  and 
of  a  city  built  on  it  :  as  well  as  of  a  heathen  deity 
worfhipped  in  it,  but  without  either  temple  or  ftatue": 
though  anciently  there  muft  have  been  a  temple,  as 
we  arc  told  that  this  mountain  was  a  favourite  retreat 
of  Pythagoras,  who  fpent  a  good  deal  of  time  in  the 
temple,  without  any  perfon  with  him.  But  what' hath 
rendered  Mount  Carmel  moft  celebrated  and  revered 
both  by  Jews  and  Chriftians,  is  its  having  been  the  re- 
fidcncc  of  the  prophet  Elijah,  who  is  fuppofed  to  have 
lived  there  in  a  eave  (which  is  there  fhown),  before  he 
was  taken  up  into  heaven. 

CARMELITES,  an  order  of  religious,  making 
one  of  the  four  tribes  of  mendicants  or  begging  friars  5 
and  taking  its  name  from  Mount  Carmel,  formerly  in¬ 
habited  by  Elias,  Elifha,  and  the  children  of  the  pro¬ 
phets  :  from  whom  this  order  pretends  to  defeend  in 
an  uninterrupted  fucceflion.  The  manner  in  which  they 
make  out  their  antiquity  has  fomething  in  it  too  ridi¬ 
culous  to  be  rehearfed.  Some  among  them  pretend 
they  are  defeendants  of  Jcfus  Chrift  :  others  go  fur¬ 
ther,  and  make  Pythagoras  a  Carmelite,  and  the  an¬ 
cient  druids  regular  branches  of  their  order.  Phocos,  a 
Greek  monk,  fpeaks  the  moft  reafonably.  He  fays, 
that  in  his  time  1185,  Elias’s  eave  was  Hill  extant  on 
the  mountain  5  near  which  were  the  remains  of  a  build¬ 
ing  which  intimated  that  there  had  been  aneiently  a 
monaftcry  5  that,  fome  years  before,  an  old  monk,  a 
prieft  of  Calabria,  by  revelation,  as  he  pretended,  from 
the  prophet  Elias,  fixed  there,  and  aflembled  ten  bro¬ 
thers.  In  1209,  Albert,  patriarch  of  Jerufalem,  gave 
the  folitaries  a  rigid  rule,  which  Papebroeh  has  fince 
printed.  In  1217,  or,  according  to  others,  1226, 
Pope  Honorius  III.  approved  and  confirmed  it.  This 
rule  contained  16  articles 5  one  of  which  confined  them 
to  their  cells,  and  enjoined  them  to  continue  day  and 
night  in  prayer  5  another  prohibited  the'  brethren  hav*- 
ing  any  property  5  another  enjoined  falling  from  the 
feaft  of  the  holy  crofs  till  Eafter,  except  on  Sundays  \ 
abftinencc  at  all  times  from  flefti  was  enjoined  by  ano¬ 
ther  article  5  one  obliged  them  to  manual  labour  5  an¬ 
other  impofed  a  ftri£t  filence  on  them  from  vefpers  till 
the  tierce  the  next  day. 

The  peace  concluded  by  the  emperor  Frederic  II. 
with  the  Saracens,  in  the  year  1229,  fo  difadvantage- 
ous  to  Chriftendom,  and  fo  beneficial  to  the  infidels, 
occafioned  the  Carmelites  to  quit  the  Holy  Land,  un¬ 
der  Alan  the  fifth  general  of  the  Order.  He  firft  fcn.t 
fome  of  the  religious  to  Cyprus,  who  landed  there  in 
the  year  1328,  and  founded  a  monaftery  in  the  foreft 
of  Fortania.  Some  Sicilians,  at  the  fame  time,  leav¬ 
ing  Mount  Carmel,  returned  to  their  own  country, 
wdiere  they  founded  a  monaftery  in  the  fuburbs  of 
Medina.  Some  Englifti  departed  out  of  Syria,  in  the 
year  1 240,  to  found  others  in  England.  Others  of 
Provence,  in  the  year  1244,  founded  a  monaftery  in 
the  defert  of  Aigualates,  a  league  from  Marfeilles* 
and  thus,  the  number  of  their  monafterics  increafing, 
they  held  their  European  general  chapter  in  the  year 
1245,  at  their  monaftery  of  Aylcsford  in  England. — , 
This  order  is  fo  mueh  incrcafed,  that  it  has,  at  prefent, 
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the  congregations  of  Barefooted  Carmelites  in  lta  y 
,  and  Spain,  which  have  their  peculiar  general. 

After  the  eftabliihment  of  the  Carmelites  in  Europe, 
their  rule  was  in  feme  refpefls  altered  •,  the  rft  tune, 
by  Pope  Innocent  IV.  who  added  to  the  firft  article  a 
precept  of  chaftity,  and  relaxed  the  nth,.  which  en- 
ioins  abftincnce  at  all  times  from  fkfh,  permitting  them, 
when  they  travelled,  to  eat  boiled  fleth  .  t  ns  pope 
like  wife  cave  them  leave  to  cat  in  a  common  refectory, 
and  to  keep  aflls  or  mules  for  their  uic.  1  heir  rule 
was  again  mitigated  by  the  popes  Eugemus  IV  and 
Pius  11.  Hence  tlie  order  is  divided  into  two  branch¬ 
es,  vi z.  '  the  Carm  ines  of  the  ancient  obfervance,  called 
the  moderate,  or  m  '.’gated;  and  thofe  of  the  frnci  «b- 
fervarwe,  who  arc  the  bar  footed  Carmelites ;  a reform 
fet  on  foot  in  1  S48,  by  S.  Therefa,  a  nun  of  the  con¬ 
vent  of  Avila,  in  Callile  :  thefe  lad  are  d.viaed  in¬ 
to  two  congregations,  that  of  Spam  and  that  or 

IlThe  habit  of  the  Carmelites  was  at  firft  white,  and 
tli  -  cloak  laced  at  the  eottom  with  feveral  lifts.  .But 
Pope  Honorius  IV.  commanded  them  to  change  it  tor 
that  of  the  Minims.  Their  feapulary  is  a  fmall  wool- 
Ion  habit  of  a  brown  colour,  thrown  over  their  llioul- 
ders  They  wear  no  linen  (hirts  ;  but  inftead  of  them 
linfey-woolfey,  which  they  change  twice  a -week  in  the 
fummer,  and  once  a-week  in  the  winter. 

If  a  monk  of  this  order  lies  with  a  woman,  he  is 
prohibited  faying  mafs  for  three  or  four  y-. ;ars,  is  de¬ 
clared  infamous,  and  obliged  to  dilcipliue  himklf  pub¬ 
licly  once  a-week.  If  he  is  again  guilty  of  the  lame 
fault,  his  penance  is  doubled  •,  and  it  a  third  time,  he 
is  expelled  the  order. 

CABMEN,  an  ancient  term  among  the  .Latins, 
ufed  in  a  general  fenfe  to  fignify  a  verfe  ;  but  more 
particularly  to  fignify  a  fpell,  charm,  form  of  expia¬ 
tion,  or  execration,  couched  m  a  few- words  placed  in 
a  myftic  order,  on  which  its  efficacy  depended.  Pez- 
ron  derives  the  word  carmen  from  the  Celtic  carm ,  the 


or  teaze  vvuui,  .  || 

cufs  wind  or  vapouis.,  and  promote  their  diicharge  by  carnea(je, 

perfpiration.  Though  Dr  Quincy  makes  it  more  my- - - - 

ilerious  :  He  fays  it  comes  from  the  word  carmen,  tak¬ 
ing  it  in  the  i'cnfe  of  an  invocation  or  charm  ;  and 
makes  it  to  have  been  a  general  name  for  all  medicines 
which  operated  like  charms,  i.  c.  in  an  extraordinary 
manner.  Hence,  as  the  moll  violent  pains  were  fre¬ 
quently  thofe  ariiing  from  pent-up  wind,  which  imme¬ 
diately  ceafe  upon  difperfion  j  the  term  carminative ’be¬ 
came  in  a  peculiar  fenfe  applied  to  medicines  which 
gave  relief  in  windy  cafes,  as  it  they  cured  by  enchant- 
n,  -  nt :  but  this  interpretation  feems  a  little  too  far 

ftrained.  .-  .  , 

CAIIMINE,  a  powder  of  a  very  beautiful  red  co¬ 
lour  bordering  upon  purple  5  and  ufed  by  painters  in 
miniature,  though  rarely,  on  account  of  its  great  price. 

The  manner  of  preparing  it  is  kept  a  fecret  by  the  co¬ 
lour.  makers ;  neither  do  any  of  thole  receipts  which 
have  for  a  long  time  been  publiffied  concerning  the  pre¬ 
paration  of  this  and  other  colours  at  all  anlvver  the 
nurpofe.  See  COLOVR-mahing.  . 

CARMONA,  a  town  of  Italy  in  Friuli,  and  m  the 
county  of  Goritz,  feated  on  a  mountain  near  the  river 
Indri.  It  belongs  to  the  houfe  of  Auftria.  E.  Long, 
c.  37.  N.  Lat.  46.  15.  ...... 

Carmona,  an  ancient  town  of  Spam,  in  Andalufia. 

The  gate  tow  ards  Seville  is  one  of  the  meft  extraor¬ 
dinary  pieces  of  antiquity  in  all  Spam.  It  is  feated  in 
a  fertile  country,  1 5  miles  call  ot  Seville.  V\  .  Eong. 
c.  a~.  N  Lat.  37.  34.  .  , 

j  CARNATION.  See  Dianthus,  Botany  We.v. 

CAHNATIOK  Colour,  among  painters,  is  underftood 
of  all  the  parts  of  a  piclure,  in  general,  which  repre- 
fent  flelh,  or  which  are  naked  and  without  drapery. 
Titian  and  Corrcgio  in  Italy,  and  Rubens  and  Van¬ 
dyke  in  Flanders,  excelled  in  carnations.— In  colour¬ 
ing  for  fltfii,  there  is  fo  great  a  variety,  that  it  is  hard 
to  lay  down  any  general  rules  for  lnftruaions  therein  ; 
neither  are  there  any  regarded  by  thofe  who  have  ac- 

•  1  n  *11  ii:,.  ...0,7  .  varinilfi  PolcUrinST  iOI  C&r- 


ron  derives  the  word  carmen  from  the  <-  ^  ^  a  fkill  this  way  ;  the  various  colouring  for  car 


to°encouragc  the  fo,di„  befc. <h.  combo, ,-C™ 
was  anciently  a  denomination  given  alfo  to  precepts, 
laws,  prayers,  imprecations,  and  all  folemn  formula 
couched  in  a  few  words  placed  in  a  certain  order, 
though  written  in  profe.  In  which  fenfe  it  was  that 
the  elder  Cato  wrote  a  Carmen  de  monbus,  which  was 

not  in  verfe  but  in  profe.  .  -> 

CARMENT  ALI  A,  a  feaft  among  the  ancient  Ro- 

nity  was  alfo  repeated  on  the  15th  of  Janua  y,  j  the  folution  of  tin,  bung 

h  marked  in  the  old  calendar  of  CarrnentaUa  fguu  alum  and  tartar,  in  another  pro- 

This  feaft  was  eftablifhed  on  oecafion  of  a  great  fccun-  p  ,  .1  o.  _  mlnnr  into  it. 


nations  may  be  eafily  produced,  by  taking  niore  or 
lefs  red,  blue,  yellow,  or  biftre,  whether  for  the  firft 
colouring,  or  for  the  finding;  the  colour  for  women 
fliould  be  bluilh,  for  children  a  little  red,  both  frcfli 
and  gay  ;  and  for  men  it  Ihould  incline  to  yellow,  efpe- 
ciallv  if  they  are  old. 

Carnation,  among  dyers.  To  dye  a  carnation,  or 
red  rofe  colour,  it  is  directed  to  take  liquor  of  wheat 
bran  a  Efficient  quantity,  alum  three  pounds,  tartar 
t»  ounces  i  boil  .hen;,  f 


Th is  leaix  was  ciuLmnw  - -  « 

dity  among  the  Roman  dames,  after  a  general  reconci¬ 
liation  with  their  hufbands,  with  whom  they  had  been 
at  variance,  in  regard  of  the  ufe  of  coaches  being 
prohibited  them  by  an  edift  of  the  fenate.  Thu i  feaft 
was  celebrated  by  the  women  :  he  who  offered  the  fa- 
erifices  was  called  facerdos  carmentahs.  _ 

CARMINATIVES,  medicines  ufed  m  colics,  or 
•ther  flatulent  diferders,  to  difpel  the  wind. 


put  m  a  K-eiuc  . *  >  .  -  *  •. 

cefs  makes  the  cloth,  &c.  attraft  the  colour  in.o  it, 
fo  that  none  of  the  cochineal  is  left,  but  the  whole  is 

abCARNEABES,  a  celebrated  Greek  philofcpher, 
was  a  native  of  Cyrene  in  Africa,  and  founder  of  the 
third  academy.  lie  was  fo  fond  of  lludy  that  he  not 
onlv  avoided  all  entertainments,  but  forgot  even  to  ea 
at  his  own  table,  his  maid-iervant  Melifla  was  obb- 
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rneadefc  ged  to  put  the  vi&uals  into  his  hand.  He  v*as  an  an¬ 
il  .  tagonift  of  the  Stoics  }  and  applied  himfelf  with  great 
iCaincia.  ^  eagernefs  refute  the  works  of  Chryfippus,  one  of  the 
mod  celebrated  philofophers  of  their  fedt.  The  power 
of  his  eloquence  was  dreaded  even  by  a  Roman  fenate. 
The  Athenians  being  condemned  by  the  Romans  to 
pay  a  fine  of  500  talents  for  plundering  the  city  of  O- 
ropus,  fent  ambaffadors  to  Rome,  who  got  the  fine  mi¬ 
tigated  to  100  tal6nts.  Carneades  the  Academic, 
Diogenes  the  Stoic,  and  CritolaUs  the  Peripatetie, 
were  charged  with  this  embaffy.  Before  they  had  an 
audience  of  the  fenate,  they  harangued  to  great  multi¬ 
tudes  in  different  parts  of  the  city.  Carneades’s  elo¬ 
quence  was  diftinguifhed  from  that  of  the  others  by  its 
ftrength  and  rapidity.  Cato  the  Elder  made  a  motion 
in  the  fenate  that  thefe  ambaffadors  fliould  be  immedi¬ 
ately  fent  back,  becaufe  it  was  very  difficult  to  difeern 
the  truth  through  the  arguments  of  Carneades.  The 
Athenian  ambaffadors  (faid  many  of  the  fenators)  were 
fent  rather  to  force  us  to  comply  with  their  demands, 
than  to  folicit  them  by  perfuafkm  5  meaning,  that  it 
was  impoffible  to  refift  the  power  of  that  eloquence 
with  which  Carneades  addreffed  himfelf  to  them.  Ac¬ 
cording  to  Plutarch,  the  youth  at  Rome  were  fo 
charmed  by  the  orations  of  this  philofopher,  that  they 
forfook  their  cxercifes  and  other  diverfions,  and  were 
carried  with  a  kind  of  madnefs  to  philofopliy  5  the  hu¬ 
mour  of  philofophizing  fpreading  like  enthufiafm.  This 
grieved  Cato,  who  was  particularly  afraid  of  the  fub- 
tility  of  wit  and  ftrength  of  argument  with  which  Car¬ 
neades  maintained  either  fide  of  a  queftion.  Carneades 
harangued  in  favour  of  juffiice  one  day,  and  the  next 
day  againft  it,  to  the  admiration  of  all  who  heard  him, 
among  whom  were  Galba  and  Cato,  the  greateft  ora¬ 
tors  of  Rome.  This  was  his  element  ;  he  delighted  in 
deniolifhing  his  own  work  5  becaufe  it  ferved  in  the 
end  to  confirm  his  grand  principle,  that  there  are  only 
probabilities  or  refemblances  of  truth  in  the  mind  of 
man  *,  fo  that  of  two  things  direftly  oppofite,  either 
may  be  cliofen  indifferently.  Quintilian  remarks,  that 
though  Carneades  argued  in  favour  of  injuftice,  yet  he 
himfelf  afled  according  to  the  ftri£l  rules  of  juftice. 
The  following  was  a  maxim  of  Carneades  :  “  If  a  man 
privately  knew  that  his  enemy,  or  any  other  per  Ion 
whole  death  might  be  of  advantage  to  him,  would 
come  to  fit  down  on  grafs  in  which  there  lurked  an 
afp,  he  ought  to  give  him  notice  of  it,  though  it  were 
in  the  power  of  no  perfon  whatever  to  blame  him  for 
being  filent.”  Carneades,  according  to  fome,  lived 
to  be  85  years  old  :  others  make  him  to  be  90  :  his 
death  is  placed  in  the  4th  year  of  the  16 2d  Olym- 
piad. 

CARNEDDE,  in  Britifh  antiquity,  denotes  heaps 
of  Hones,  fuppofed  to  be  druidical  remains,  and  thrown 
together  on  oecafion  of  confirming  and  commemorat¬ 
ing  a  covenant,  Geh.  xxxi.  46.  They  are  very  com¬ 
mon  in  the  ifle  of  Anglefey,  and  were  alfo  ufed  as  fe- 
pulchral  monuments,  in  the  manner  of  tumuli ;  for  Mr 
Rowland  found  a  curious  urn  in  one  of  thefe  carneddc. 
Whence  it  may  be  inferred,  that  the  Britons  had  the 
cuftom  of  throwing  Hones  on  the  deceafed.  From  this 
cuftom  is  derived  the.Welfti  proverb,  Karri  ardijben , 
“  Ill  betide  thee.” 

CARNEIA,  in  antiquity,  a  feftival  in  honour  of 
Apollo,  furnamed  Carnous,  held  in  molt  cities  of 


Greece,  but  efpecially  at  Sparta,  where  it  was  iirft  in-  Carneia. 
ftituted.  II. 

The  reafon  of  the  name,  as  well  as  the  oecafion  of ,  Ca™lfex‘ 
the  inftitution  is  controverted.  It  laffed  nine  d&ys,  be- 
ginning  on  the  13th  of  the  month  Carneus.  The  ce¬ 
remonies  were  an  imitation  of  the  method  of  living  and 
difeipline  ufed  in  camps. 

CARNEL. — The  building  of  fhips  firft  with  their 
timber  and  beams,  and  after  bringing  on  their  planks, 
is  called  camel  work,  to  diftinguiffi  it  from  clinch 
work. 

Veffels  alfo  which  go  with  mizen  fails  inffead  of 
main  fails  are  by  fome  called  camels* 

CARNELIAN,  in  Natural  Hi/lory^  a  precious  Hone, 
of  which  there  are  three  kinds,  diftinguiihed  by  three 
colours,  a  red,  a  yellow,  and .  a  white.  The  red  is 
very  well  known  among  us  ;  is  found  in  roundifh  or 
oval  maffes,  much  like  our  common  pebbles  ;  and  is 
generally  met  with  between  an  inch  and  two  or  three 
inches  in  diameter  \  it  is  of  a  fine,  compact,  and  clofe 
texture  \  of  a  gloffy  furface  5  and,  in  the  feveral  fpe- 
cimens,  is  of  all  the  degrees  of  red,  from  fhe  paleffi 
fletocolour  to  the  deepeft  blood-red.  It  is  generally 
free  from  fpots,  clouds,  or  variegations  :  but  fometimes 
it  is  veined  very  beautifully  with  an  extremely  pale 
red,  or  with  white  \  the  veins  forming  concentric  cir¬ 
cles,  or  other  lefs  regular  figures,  about  a  nucleus,  in 
the  manner  of  thofe  of  agates.  The  pieces  of  earne- 
lian,  which  are  all  one  colour,  and  perfectly  free  from 
veins,  are  thofe  which  our  jewellers  generally  make 
ufe  of  for  feals,  though  the  variegated  ones  are  much 
more  beautiful.  The  carnelian  is  tolerably  hard,  and 
capable  of  a  very  good  polifh:  it  is  not  at  all  affected 
by  acid  menftruums  :  the  fire  diverts  it  of  a  part  of 
its  colour,  and  leaves  it  of  a  pale  red ;  and  a  ftrong 
and  long-continued  heat  will  reduce  it  to  a  pale  dirty 

The  finert  carnelians  are  thofe  of  the  Eaft  Indies  \ 
but  there  are  very  beautiful  ones  found  in  the  rivers  of 
Sileiia  and  Bohemia  •  and  we  have  fome  not  defpicable 
ones  in  England. 

Though  the  ancients  have  recommended  the  carne- 
1-ian  as  affiringent,  and  attributed  a  number  of  fanciful 
virtues  to  it,  we  know  of  no  other  uie  of  the  ftonc 
than  the  cutting  feals  on  it ;  to  which  purpofe  it  is 
excellently  adapted,  as  being  not  too  hard  for  cutting, 
and  yet  hard  enough  not  to  be  liable  to  accidents,  to 
take  a  good  poliih,  and  to  feparate  eafily  from  the 
wax. 

CARNERO,  in  Geography,  a  name  given  to  that 
part  of  the  gulf  of  Veniee  which  extends  from  the 
weftern  coaft  of  Iftria  to  the  iflands  of  Groffa  and  the 
coaft  of  Morlachia. 

Carnero  is  likewife  the  name  of  the  cape  to  the 
weft  of  the  m  tilth  of  the  bay  of  Gibraltar. 

C  ARNIFEX,  among  the  Romans,  the  common  ex¬ 
ecutioner.  By  reafon  of  the  odioufuefs  of  his  office,  the 
carnifex  was  exprefsly  prohibited  by  the  laws  from  ha¬ 
ving  his  dwelling  houfe  within  the  city.  In  middle- 
age  writers* carnifex  alfo  denotes  a  butcher. 

Under  the  Anglo-Danifti  kings,  the  carnifex  was  an 
officer  of  great  dignity  ;  being  ranked  with  the  archbi- 
(hopofYork,  Earl  Goodwin,  and  the  lord  fteward* 

Flor.  Wigorn.  ann.  1040,  Rex  Hardecanutus,  Alfricum 
Ebor.  Archiep.  Goodwinum  comitem ,  Edricum  difpenfa - 
A  a  2  torem , 
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as  the  Spaniards  ftill  deno¬ 


...  tts  viBor  Londinum  mifit . 

Carnival.  CARNIOLA, 'a  duehy  of  Germany,  bounded  on 
the  fouth  by  the  Adriatic  fea,  and  that  part  of  litria 
poffeffed  by  the  republic  of  Venice  ;  on  the  north,  by 
Carinthia  and  Stiria  •,  on  the  eaft,  by  Sclavonia  and 
Croatia  ;  on  the  weft,  by  Friuli,  the  county  of  Gorz  or 
Goritz,  and  a  part  of  the  gulf  of  Venice  ;  extending 
in  length  about  no  miles,  and  in  breadth  about  50. 
It  had  its  ancient  name  Carnia,  as  well  as  the  modern 
one  Carniola ,  from  its  ancient  inhabitants,  the  Catnip  a 
tribe  of  Scythians,  otherwife  called  Japides ,  whence 
this  and  the  adjacent  countries  were  alfo  called  Japu 

dia.  #  . 

Carniola  is  full  of  mountains,  tome  of  winch  are  cul¬ 
tivated  and  inhabited,  fome  covered  “with  wTood,  others 
naked  and  barren,  and  others  continually  buried  m 
fnow.  The  valleys  are  very  fruitful.  Here  are  hke- 
wife  mines  of  iron,  lead,  and  copper  }  but ^falt  muft  be 
had  from  the  fovereign’s  magazines, 
veral  rivers,  befides  many  medical 
land  lakes.  The  common  people 
going  barefooted  in  winter  through  , 

open  breads,  and  deeping  on  a  hard  bench  without 
bed  or  bolder.  Their  food  is  alfo  very  coarfe  and 
mean.  In  winter,  when  the  fnow  lies  deep  on  the 
ground,  the  mountaineers  bind  either  fmall  baikets,  or 
long  thin  narrow  boards,  like  the  Laplanders,  to  their 
feet,  on  which,  with  the  help  of  a  ftout  ftaff  or  pole, 


There  are  fe- 
fprings  and  in- 
are  very  hardy, 
the  fnow,  with 


they  defeend  with  great  velocity  from  the  mountains. 
When  the  fnow  is  frozen,  they  make  ufe  of  a  fort  of 
irons  or  (kails.  In  different  parts  of  the  country  the 
inhabitants,  efpeciallv  the  common  fort,  differ  greatly 
in  their  drefs,  language,  and  manner  of  living.  In 
Upper  and  Lower  Carniola  they  wear  long  beards. 
The  languages  chiefly  in  ufe  are  the  Sclavoman  or 
Wendifh,  and  German  ;  the  firft  by  the  commonalty, 
and  the  latter  by  people  of  fafhion.  The  duchy  is  di¬ 
vided  into  the 'Upper,  Lower,  Middle,  and  Inner 
Carniola  The  principal  commodities  exported  hence 
are,  iron,  fteel,  lead,  quickfilver,  white  and  red  wine, 
oil  of  olives,  cattle,  (keep,  cheefe,  linen,  and  a  kind 
of  woollen  (tuff  called  mahalan,  Spamfli  leather,  ho¬ 
ney,  walnuts,  and  timber;  together  with  _  all  manner 
of  woodwork,  as  boxes,  difhes,  &c.  Chriftiamty  was 
firft  planted  here  in  the  eighth  century.  Lutheramlm 
made  a  confiderable  progrefs  in  it ;  but,  excepting  the 
Walachians  or  Ulkokes,  who  are  of  the  Greek  church, 
and  ftyle  themfelves  Star  avert,!,  i.  e.  old  believers,  all 
the  inhabitants  at  prefent  are  Roman  Catholics.  _  Car- 
niola  was  long  a  marquifate  or  margravate;  but  in  the 
year  1231  was  erefted  into  a  duchy.  As  its  propor¬ 
tion  towards  the  maintenance  of  the  army,  it  pays  an¬ 
nually  36  3,171  florins  :  but  only  two  regiments  of  foot 

are  quartered  in  it.  .... 

CARNIVAL,  or  C  ARK  aval,  a  time  ot  rejoicing, 
a  feafon  of  mirth,  obferved  with  great  folemnity  by  the 
Italians,  particularly  at  Venice,  holding  from  the 

twelfth  day  till  Lent.  .  n  n 

The  word  is  formed  from  the  Italian  Carnavalle  ; 
which  M.  Du  Cange  derives  from  Carn-a-val ,  by  rea- 
fbn  the  flefti  then  goes  to  pot,  to  make  amends  for  the 
feafon  of  abflinence  then  enfuing.  Accordingly,  in 
the  corrupt  Latin,  he  obferves,  it  was  called  tarnele- 
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vamen  and  Carnifprivium  ; 
minate  it  carries  tollendas. 

Feafts,  balls,  operas,  concerts  of  mufic,  intrigues,  „ 
marriages,  &,c.  arc  chiefly  held  in  carnival  time.  I  he 
carnival  begins  at  Venice  the  fecond  holiday  m  Chrift- 
mas  :  Then  it  is  they  begin  to  wear  malks,  and  open 
their  playhoufes  and  gaming  houfes  \  the  place  of  St 
Mark  is  filled  with  mountebanks,  jack-puddings,  ped¬ 
lars,  whores,  and  fuch  like  mobs,  who  tiock  thither 
from  all  parts.  There  have  been  no  lefs  then  feven  fo- 
vereign  princes  and  30*000  foreigners  here  to  partake 
of  thefe  diverfions. 

CARNIVOROUS,  an  epithet  applied  to  thofe  ani¬ 
mals  wrhich  naturally  feck  and  feed  on  fltfli. 

It  has  been  a  difpute  among  naturalifts,  whether 
man  is  naturally  carnivorous.  Thofe  who  take  the  ne¬ 
gative  fide  of  the  queftion,  mfift  chiefly  on  the  ftruc- 
ture  of  our  teeth,  which  are  moftly  incifores  or  mola- 
res  }  not  fuch  as  carnivorous  animals  are  furnifhed 
with,  and  which  are  proper  to  tear  flefti  in  pieces  :  to 
which  it  may  be  added,  that,  even  when  we  do  feed 
on  flefti,  it  is  not  without  a  preparatory* alteration  by 
boiling,  reafting,  &c.  and  even  then  that  it  is  the 
hardeft  of  digeftion  of  all  foods.  Ro  thefe  arguments 
Dr  Wallis  fubjoins  another,  which  is,  that  all  quadru¬ 
peds  which  feed  on  herbs  or  plants  have  a  long  colon, 
with  a  csecum  at  the  upper  end  of  it,  or  fomewhat  equi¬ 
valent,  which  conveys  the  food  by  a  long  and  large 
progrefs,  from  the  ftomach  downwards,  in  order  to  its 


Carnival, 

Carnivo- 


flower  paffage  and  longer  fta-y  in  the  inteftines  }  but 
that,  in  carnivorous  animals,  fuch  csecum  is  wanting, 
and  inftead  thereof  there  is  a  more  fhort  and  {lender 
gut,  and  a  quicker  paffage  through  the  inteftines. 
Now  in  man,  the  caecum  is  very .  vifible  :  a  ftrotig 
prefumption  that  nature,  who  is  ftill  confiftent  with 
herfelf,  did  not  intend  him  for  a  carnivorous  animal.— 

It  is  true,  the  caecum  is  but  fmall  in  adults,  and  feems 
of  little  or  no  ufe  ;  but  in  a  foetus  it  is  much  larger  ia 
proportion  :  And  it  is  probable,  our  cuftomary  change 
of  diet,  as  we  grow  up,  may  occafion  this  flirinking. 
But  to  thefe  arguments  Dr  Tyfon  replies,  that  if  man 
had  been  by  nature  defigned  not  to  be  carnivorous , 
there  wfould  doubtlefs  have  been  found,  fomewhere  on. 
the  globe,  people  who  do  not  feed  on  flefti  \  which  is 
not  the  cafe.  Neither  are  carnivorous  animals  always 
without  a  colon  and  caecum  \  nor  are  all  animals  car-, 
nivorous  which  have  thefe  parts  :  the  opoflum,  for  in- 
ftance,  hath  both  a  colon  and  caecum,  and  yet  feeds 
on  poultry  and  other  flefh  ;  whereas  the  hedgehog, 
which  has  neither  colon  nor  caecum,  and  fo  ought  to 
be  carnivorous,  feeds  only  on  vegetables.  Add  to. 
this,  that  hogs  which  have  both,  will  feed  upon  flefti 
when  they  can  get  it  \  and  rats  and  mice,  wdiich  have 
large  caecums,  will  feed  on  bacon  as  well  as  bread  and, 
cheefc.  Laftly,  the  human  race  are  furnifhed  with 
teeth  neceffary  for  the  preparation  of  all  kinds  of  foods  j 
from  whence  it  would  feem  that  nature  intended  we. 
(hould  live  on  all.  And  as  the  alimentary  dud  in  the 
human  body  is  fitted  for  digefting  all  kinds  of  foods, 
ought  we  not  rather  to  conclude  that  nature  did  not 
intend  to  deny  us  any  ? 

It  is  not  lefs  difputed  whether  mankind  were  carm- 
vorous  before  the  flood.  St  Jerome,.  Chryfoftome,  The¬ 
odore,  and  other  ancients,  maintain,  that  all  animal 

food 
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arnivorous  food  was  then  forbidden  \  which  opinion  is  alfo  ftre- 
nuoufly  fupported  among  the  moderns  by  Curcellceus, 
and  refuted  by  Heidegger,  Danzius,  Bochart,  &e. 
See  Antediluvians. 

C  ARNOS  IT  Y  is  ufed  by  fome  authors  for  a  little 
flelhy  excrefcence,  tuberele,  or  wen,  formed  in  the 
urethra,  the  neck  of  the  bladder,  or  yard,  whieli  Hops 
the  paffage  of  the  urine. — Carnofitics  are  very  difficult 
of  eure  :  they  are  not  eafily  known  but  by  introducing 
a  probe  into  the  paflage,  which  there  meets  with  re- 
fiftanee.  They  ufually  arife  from  fome  venereal  mala¬ 
dy  ill  managed. 

CARO,  Annibal,  a  celebrated  Italian  poet,  was 
born  at  Civita  Nuovo  in  1507.  He  became  feeretary 
to  the  duke  of  Parma,  and  afterwards  to  Cardinal 
Farnefe.  He  was  alfo  made  a  knight  of  Malta.  He 
tranflated  Virgil’s  iEneid  into  his  own  language,  with 
fuch  propriety  and  elegance  of  expreflion,  that  he  was 
allowed  by  the  bed  judges  to  have  equalled  the  origi¬ 
nal.  He  alfo  tranflated  Ariftotle’s  rhetoric,  two  ora¬ 
tories  of  Gregory  Nazianzen,  with  a  difeourfe  of  Cy¬ 
prian.  He  wrote  a  comedy  \  and  a  mifcellany  of  his 
poems  was  printed  at  Veniee  in  1584.  He  died  at 
Rome  in  1566. 

CAROLINA,  a  province  of  North  America,  com¬ 
prehending  the  moll  wefterly  part  of  Florida,  and  ly¬ 
ing  between  29  and  36  degrees  of  N.  Lat.  It  is 
bounded  on  the  eaft  by  the  Atlantic,  and  on  the  weft 
by  the  river  Miffiflippi,  on  the  north  by  Virginia,  on 
the  fouth  by  Georgia,  and  to  the  fouth  of  Georgia  by 
the  Floridas. 

This  country  is  feated  between  the  extremities  of 
heat  and  cold,  though  the  heat  is  more  troublefome  in 
fummer  than  the  cold  in  winter )  their  winters  being 
very  ftiort,  and  the  frofty  mornings  frequently  fuc- 
ceeded  by  warm  days.  The  air  is  generally  ferene 
and  clear  the  greateft  part  of  the  year  \  but  in  Fe¬ 
bruary  and  Mareh  the  inhabitants  have  a  euftom  of 
burning  the  woods,  which  caufes  fueh  a  fmoke  as  to 
ft  rangers  would  feem  to  proeecd  from  a  fog  or  thiek- 
nefs  in  the  air.  The  fmoke  of  the  tar-kilns  likewife 
deceives  ftrangers,  and  gives  them  an  ill  opinion  of  the 
air  of  Carolina  \  to  which  alfo  conduces  a  euftom  of 
the  Indians  of  fetting  fire  to  the  woods  in  their  hunt¬ 
ings,  for  many  miles  round.  The  great  rains  are  in 
winter,  though  they  are  not  without  heavy  fhowers  at 
midfummer  5  add  to  thefe  the  eonftant  dews  that  fall 
in  the  night,  which  refrefh  the  ground  and  fupply  the 
plants  with  moifture.  In  North  Carolina,  the  north- 
weft  winds  in  the  winter  oecafion  very  pinching  wea¬ 
ther  j  but  they  are  not  of  long  continuance.  Wefter¬ 
ly  winds  bring  very  pleafant  weather  5  but  the  fouth  - 
crly  are  hot  and  unwholefome,  occafioning  fevers  and 
other  diforders.  But  this  mull  be  under  flood  of  fum¬ 
mer,  for  in  winter  they  are  very  comfortable.  The 
depth  of  winter  is  towards  the  latter  end  of  February, 
and  then  the  ice  is  not  ftrong  enough  to  bear  a  man’s 
weight.  In  Auguft  and  September  there  are  fome- 
times  great  ftorms  and  fqualls  of  wind,  whieh  are  fo 
violent  as  to  make  lanes-  of  100  feet  wide,  more  or  lefts, 
through  the  woods,  tearing  up  the  trees  by  the  roots. 
Thefe  ftorms  generally  happen  once  in  about  feven 
years  5  and  are  attended  with  dreadful  thunder,  light¬ 
ning,  and  heavy  rains.  They  commonly  happen  about 
the  time  of  the  hurricanes  which  rage  fo  fatally  among 


the  iflands  between  the  tropics  $  and  feem  to  be  occa-  Carolina^ 
fioned  by  them,  or  to  proceed  from  the  fame  caufe  ;  ^ 

but  by  the  time  they  reach  Carolina,  their  force  is 
much  abated  \  and  the  farther  north  they  proceed,  fo 
mueh  the  more  do  they  deereafe  in  fury.  The  foil  on 
the  eoaft  is  fandy  *,  but  farther  up,  the  country  is  fo 
fruitful  that  they  have  not  yet  been  at  the  trouble  to 
manure  the  land.  The  grains  moft  cultivated  are  In¬ 
dian  corn  and  rice,  though  any  fort  will  thrive  well 
enough  *,  they  have  alfo  pulfe  of  feveral  forts,  little 
known  in  England.  All  kinds  of  garden  fluff  ufual  in 
England  are  cultivated  here,  and  may  be  had  in  great 
plenty.  They  export  large  quantities  yearly  of  riee, 
pitch,  tar,  turpentine,  deer-fldns,  and  timber  for 
building  \  eyprefs,  cedar,  faflafras,  oak,  walnut,  and 
pine.  B elides  thefe,  they  alfo  fend  out  beef,  pork, 
tallow,  hides,  furs,  wheat,  peafe,  potatoes,  honey, 
bees-wax,  myrtle-wax,  tobaeco,  fnakeroot,  cotton, 
feveral  forts  of  gum  and  medicinal  drugs.  Indigo  is 
alfo  cultivated  in  this  province,  but  of  an  inferior  qua¬ 
lity  to  that  which  eomes  from  the  Caribbee  iflands.  It 
hath  been  attempted  in  vain  to  cultivate  vines,  and 
produce  lilk,  in  this  eountry  ;  for  though  the  frofts 
here  do  not  continue  long  without  intervals  of  warmer 
weather,  they  are  fuffieient  to  check  the  growth  of  the 
vine,  as  well  as  olives,  dates,  oranges,  &c.  The  Unto.  Hijh 
furs  are  bought  of  the  Indians  with  vermilion,  lead,  xxvf  88« 
gunpowder,  eoarfe  cloth,  iron,  and  fpirituous  liquors* 

As  yet  they  have  not  a  fuffieient  number  of  handicrafts¬ 
men  ;  whieh  renders  labour  very  dear,  and  a  fupply  of 
clothes  from  Europe  neeeflary.  The  afpeft  of  the 
country  is  very  fine,  being  adorned  with  beautiful  ri¬ 
vers  and  creeks,  and  the  woods  with  lofty  timber, 
whieh  afford  delightful  and  pleafant  feats  for  the  plan¬ 
ters,  and  render  the  feneing  their  lands  very  cafy. 

And  as  they  have  plenty  of  fifh,  wild-fowl,  and  veni- 
fon,  beftdes  other  neeeffaries  which  this  country  pro¬ 
duces  naturally,  they  live  eafy  and  luxurioufly. 

Their  rivers  are  large,  and  navigable  a  great  many 
miles  up  the  eountry.  They  rife  near  the  moun¬ 
tains,  and  abound  with  delicate  fifh,  befide  water-fowl 
of  different  kinds.  In  fome  there  are  iflands  which 
yield  good  pafture,  without  the  annoy anee  of  wild 
beafts.  The  chief  mountains  arc  the  Cherokee  or  Al¬ 
legany  mountains,  which  are  ftituated  north  and  north- 
weft,  five  or  fix  hundred  miles  diftant  from  the  fea. 

They  are  very  high  ;  and  abound  with  trees,  plants, 
ftones,  and  minerals,  of  different  kinds. 

This  country  is  divided  into  North  and  South  Ca¬ 
rolina,  and  Georgia  \  each  of  whieh,  before  the  late 
revolution,  was  under  a  particular  governor.  The 
North  is  fubdivided  into  four  counties,  Granville,  Col- 
liton,  Berkley,  and  Craven  ;  and  South  Carolina  into 
two,  Clarendon  and  Albemarle.  This  laft  is  alfo  di¬ 
vided  into  14  parilhes  or  townfhips,  each  of  which  has 
a  brick  or  timber  church.  The  former  likewife  has 
the  fame  number  of  parilhes.  Charleftown  is  the  ca¬ 
pital  of  the  whole  eountry. 

Carolina  was  difeovered  by  Sebaftian  Cabot  about 
the  year  1500,  in  the  reign  of  Henry  VII.  but  the 
fettling  of  it  being  negle&ed  by  the  Englifh,  a  colony 
of  Freneh  Proteftants,  by  the  encouragement  of  Ad¬ 
miral  Coligni,  were  tranfporied  thither  ;  and  named 
the  place  of  their  fir  ft  fettlement  Arx  Carolina ,  in  hox 
nour  of  their  prince,  Charles  IX.  of  France;  but  in. 
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ifiarolinsi.  a  fhort  time  that  colony  was  deftroyed  by  the  Spa* 

'  maids  ;  and  no  other  attempt  was  made  by  any  Euro- 
pean  power  to  fettle  there,  till  the  year  1664,  when 
800  Englilh  landed  at  Cape  Fear  in  North  Carolina, 
and  took  poffeflion  of  the  country.  In  1670,  Cha.  11. 
of  Britain  granted  Carolina  to  the  lords  Berkeley,  Cla¬ 
rendon,  Albemarle,  Craven,  and  Alhly,  Sir  George 
Carteret,  Sir  William  Berkeley,  and  Sir  John  Collitou. 
The  plan  of  government  for  this  new  colony  was  drawn 
up  by  the  famous  Mr  Locke,  who  very  wifely  propo- 
fed  a  univerfal  toleration  in  religious  matters.  The 
Only  rellriftion  in  this  rcfpcct  was,  that  every  perfon 
claiming  the  proteftion  of  that  fettlement,.  Ihould,  at 
the  age  of  17,  regiiler  himfelf  in  fome  particular  com¬ 
munion.  To  civil  liberty,  however,  our .  philofopher 
was  not  fo  favourable  ;  the  code  of  Carolina  gave  tp 
the  eight  proprietors  who  founded  the  colony,  and  to 
their  heirs,  not  only  all  the  rights  of  a  monarch,  but 
all  the  powers  of  legiflation.  The  court,  which  was 
compofcd  of  this  fovereign  body,  and  called  the  Pala¬ 
tinate  Court,  was  inverted  with  the  right  of  nominating 
to  all  employments  and  dignities,  and  even  of  confer¬ 
ring  nobility  5  but  with  new  and  unprecedented  titles. 
They  were,  for  inrtance,  to  create,  in.  each  county  two 
caciques,  each  of  whom  was  to  be  pollelied  of  24,000 
acres  of  land  and  a  landgrave,  who  was  to  hare 
80,000.  The  perfons  on  whom  thefc  honours  Ihould 
be' bellowed  were  to  compofe  the  upper  houfe,  and 
their  polfeflions  were  made  unalienable.  They  had 
only  the  right  of  farming  or  letting  out  a  third  part  of 
them  at  the  moll  for  three  lives.  The  lower  houfe 
was  compofcd  of  the  deputies  from  the  fcveral  counties 
and  towns.  The  number  of  this  reprefentative  body 
was  to  be  increafcd  as  the  colony  grew  more  populous. 
No  tenant  was  to  pay  more  than  about  a  (hilling  per 
acre,  and  even  this  rent  was  redeemable.  All  the  in¬ 
habitants,  however,  both  Haves  and  freemen,  were  un¬ 
der  an  obligation  to  take  up  arms  upon  the  lirft  order 
from  the  Palatine  court. 

It  was  not  long  before  the  defers  of  this  conftitu- 
tion  became  apparent.  I  he  proprietary  lords  uied 
every  endeavour  to  eftablith  an  arbitrary  government  ; 
and,  on  the  other  hand,  the  colonifls  exerted  them- 
felves  with  great  zeal  to  avoid  fervitude.  In  confe- 
queuce  of  this  ftruggle,  the  whole  province,  diftrafted 
with  tumults  and  diffenfions,  became  incapable  of 
making  any  progrefs,  though  great  things  had  been 
expected  from  its  particular  advantages  of  fituatnon. 
Though  a  toleration  in  religious  matters  was  a  part  of 
the  original  conltitntion,  diflenfions  arofe  likewife  on 
that  account.  In  1705?  Carteret,  norv  Lord  Gran¬ 
ville,  who,  as  the  oldeli  of  the  proprietors,  was  lole 
i/overnor  of  the  colony,  formed  a  defign  of  obliging 
all  the  non-conformiils  to  embrace  the  ceremonies  of 
the  church  of  England  •,  and  this  aft  of  violence, 
though  difavowed  and  rejefted  by  the  mother-country, 
inflamed  the  minds  of  the  people.  In  1 7 10,  while  this 
animofity  was  Hill  fubfifting,  the  province  was  attacked 
bv  feveral  bands  of  favages,  driven  to  defpair  by  a 
continued  courfe  of  the  moll  atrocious  violence  and 
iniullice.  Thefc  unfortunate  wretches  were  all  put  to 
the  fword  :  but,  in  1728,  the  lords  proprietors  having 
refufed  to  contribute  towards  the  expenees  of  an  ex- 
pedition,  of  which  they  were  to  fhare  the  immediate 
benefits,  were  deprived  of  their  prerogative,  except 
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Lord  Granville,  who  ftill  retained  his  eighth  paid. 
The  reft  received  a  recompenfe  of  about  24,oocl.  The 
colony  was  taken  under  the  immediate  prote&ion  of 
the  crown,  and  from  that  time  began  to  flourifh.  The 


the  crown,  and  from  that  time  began  to  ftourilh.  The 
divifion  into  North  and  South  Carolina  now  took  place, 
and  the  fettlement  of  Georgia  commenced  in  1732, 
See  Georgia. 

CAROLINE.  See  Carline. 

CAROLINE- Books,  the  name  of  four  books,  compofed 
by  order  of  Charlemagne,  to  refute  the  fecond  council 
of  Nice.  Thefe  books  are  couched  in  very  harfli  and 
fevere  terms,  containing  1 20  heads  of  accufation  againft 
the  council  of  Nice,  and  condemning  the  worthip  of 
images. 

CAROLOSTAD1ANS,  or  Carlostadxans,  an 
ancient  fe£l  or  branch  of  Lutherans,  who  denied  the 
real  prefence  of  Chrift  in  the  eucharift. 

They  were  thus  denominated  from  their  leader  An¬ 
drew  Caroloftadius,  who  having  originally  been  arch¬ 
deacon  of  Wittembcrg,  was  converted  by  Luther,  and 
was  the  firft  of  all  the  reformed  clergy  who  took  a 
wife  *,  but  difagreeing  afterwards  with  Luther,  chiefly 
in  the  point  of  the  facrament,  founded  a-feil  apart. 
The  Caroloftadians  are  the  lame  with  what  are  other- 
wife  denominated  Sacramentarians,  and  agree  in  moll 
things  with  the  Zuinglians. 

CAROLUS,  an  ancient  Englifli  broad  piece  of  gold 
ftruck  under  Charles  1.  Its  value  has  of  late  been  at 
23s.  fterling,  though  at  the  time  it  wras  coined  it  is 
faid  to  have  been  rated  at  20s. 

Carolus,  a  fmall  copper  coin,  with  a  little  lilver 
mixed  with  it,  ftruck  under  Charles  VIII.  of  France. 
The  carolus  was  worth  12  deniers  when  it  ceafed  to 
be  current.  Thofe  which  are  ft  ill  current  in  trade  in 
Lorrain,  or  in  fomc  neighbouring  provinces,  go  under 
the  name  of  French  fels. 

CAROTIDS,  in  Anatomy ,  two  arteries  of  the 
neck,  whieh  convey  the  blood  from  the  aorta  to  the 
brain  ;  one  called  the  right,  and  the  other  the  left, 
carotid. 

CARP,  in  Ichthyology ,  the  Englilh  name  of  a  fpe- 
cies  of  cyprinus.  See  Cyprinus,  Ichthyology 
Index . 

The  carp  is  the  moft  valuable  of  all  kinds  of  fifti  for 
Hocking  of  ponds.  It  is  very  quick  in  its  growth, 
and  brings  forth  the  fpawn  three  times  a  year,  fo  that 
the  increafe  is  very  great.  The  female  does  not  begin 
to  breed  till  eight  or  nine  years  old  •,  fo  that  in  breed- 
ing-ponds  a  fupply  muft  be  kept  of  carp  of  that  age. 
The  belt  judges  allow,  that,  in  ftoeking  a  breed- 
pond,  four  males  Ihould  be  allowed  to  twelve  females. 
The  ufual  growth  of  a  carp  is  two  or  three  inches  in 
length  in  a  year  •,  but,  in  ponds  which  receive  the  fat¬ 
tening  of  common-fevers,  they  have  been  known  to 
grow  from  live  inches  to  18  in  one  year.  A  feeding- 
pond  of  one  acre  extent  will  very  well  feed  300  carp 
of  three  years  old,  3 00  t'vo  year&>  an^  400 

one  year  old.  Carp  delight  greatly  in  ponds  that  have 
marlcy  tides  •,  they  love  alfo  clay-ponds  well  theltered 
from  the  winds  and  grown  with  wreeds  and  long  grafs 
at  the  edges,  which  they  feed  on  in  the  hot  months. 
Carp  and  tench  thrive  very  faft  in  ponds  and  rivers  near 
the  fea,  where  the  water  is  a  little  brackith  \  but  they* 
are  not  fo  well  tafted  as  thofe  whieh  live  in  frefti  wa¬ 
ter,  Grains,  blood,  chicken-guts,  and  the  like,  may  at 

times 
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€aq>  times  be  thrown  into  carp-ponds,  to  help  to  fatten  the 

II  fiih.  To  make  them  grow  large  and  fat,  the  growth 

gra  s  un^er  the  water  fhould  by  all  means  poffible 
be  encouraged.  For  this  purpofe,  as  the  water  de¬ 
creases  in  the  hummer,  the  hides  of  the  pond  left  naked 
and  dry  ihould  be  well  raked  with  an  iron  rake,  to  de- 
ftroy  all  the  weeds,  and  cut  up  the  furface  of  the 
earth  5  hay-feed  fhould  then  be  fown  plentifully  in 
ihefe  places  *,  and  more  ground  prepared  in  the  fame 
manner,  as  the  water  falls  more  and  more  away.  By 
this  means  there  will  be  a  fine  and  plentiful  grow  th  of 
young  grafs  along  the  tides  of  the  pond  to  the  water’s 
edge  *,  and  when  the  rains  fill  up  the  pond  again,  this 
will  be  all  buried  under  the  water,  and  will  make  a 
feeding-place  for  the  fifh  where  they  will  come  early 
in  the  morning,  and  will  fatten  greatly  upon  what  they 
find  there. 

CARPATES,  or  Alpes  BASTARNlCiE,  in  Ancient 
Geography,  a  range  of  mountains,  running  out  between 
Poland,  Hungary,  and  Tranfylvania.  Now  called  the 
Carpathian  Mountains. 

CARPATHIUM  mare,  (Horace,  Ovid)  \  the 
fea  that  wafhes  the  ifland  Carpathus. 

CARPATHUS,  an  ifland  on  the  coaft  of  Alia,  two 
hundred  ftadia  in  compafs,  and  an  hundred  in  length. 
Its  name  is  faid  to  be  from  its  fituation  on  the  coal!  of 
Caria.  It  lies  between  Rhodes  and  Crete,  in  the  fea 
which,  from  this  ifland,  is  called  the  Carpathian  fea, 
and  has  to  the  north  the  Ionian,  to  the  fouth  the 
Egyptian,  to  the  weft  the  Cretan  and  African  feas. 
It  is  two  hundred  furlongs  in  compafs,  and  a  hundred 
in  length.  It  had  anciently,  according  to  Strabo,  four 
cities  ;  according  to  SeylaX,  only  three.  Ptolemy 
mentions  but  one,  which  he  calls  Pofidium.  This 
iiland  is  now  called  Scarpanto. 

CARPAZA,  a  kind  of  dance  anciently  in  ufe  among 
the  Athenians  and  Magnefians,  performed  by  two 
perfons,  the  one  afling  a  labourer,  the  other  a  robber. 
The  labourer,  laying  by  his  arms,  goes  to  ploughing 
and  fowing,  ftill  looking  warily  about  him  as  if  afraid 
of  being  furprifed  :  the  robber  at  length  appears  ;  and 
the  labourer,  quitting  his  plough,  betakes  himfclf  to 
his  arms,  and  fights  in  defence  of  his  oxen.  The 
whole  was  performed  to  the  found  of  flutes,  and  in 
Cadence.  Sometimes  the  robber  was. overcome  and 
fometimes  the  labourer  ;  the  vigor’s  reward  being  the 
oxen  and  plough.  The  defign  of  the  exercife  was  to 
teach  and  aecuftom  the  peafants  to  defend  themfelves 
againft  the  attacks  of  ruffians. 

CARPENTER,  a  perfon  who  pra&ifcs  Carpen¬ 
try.  The  word  is  formed  from  the  French  charpen. - 
tie*',  which  fignifies  the  fame,  formed  of  charpente , 
which  denotes  timber  ;  or  rather  from  the  Latin  car- 
pentarms,  a  make*  of  carpenia,  or  carriages. 

CARPENTER  of  a  Ship,  an  officer  appointed  to  exa¬ 
mine  and  keep  in  order  the  frame  of  a  fliip,  together 
with  her  mafts,  yards,  boats,  and  all  other  wooden 
machinery.  It  is  his  duty  in  particular  to  keep  the 
(hip  tight ;  for  which  purpofe  he  ought  frequently  to 
review  the  decks  and  fides,  and  to  caulk  them  when  it 
is  neceifary.  In  the  time  of  battle,  he  is  to  examine 
up  and  dowm,  with  all  poiTible  attention,  in  the  lower 
apartments  of  the  fhip,  to  ftop  any  holes  that  may 
have  been  made  by  (hot,  with  wooden  plugs  provided 
fever al  fizes,. 
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CARPENTRAS,  an  epifcopal  town  of  France,  in  Carpentras 
the  department  of  Vauclufe,  and  capital  of  Venaiifin.  H  . 

It  is  fubjedt  to  the  pope  ;  and  is  fcated  on  the  river  ^  u  f 
Aufon,  at  the  foot  of  a  mountain.  E.  Long.  5.  6. 

N.  Lat.  44.  4, 

CARPENIPiY,  the  art  of  cutting,  framing,  and 
joining  large  pieces  of  wood,  for  the  nfes  of  building. 

It  is  one  of  the  arts  fubfervient  to  architecture,  and  is 
divided  into  houfe-carpentry  and  fnip -carpentry  :  the 
firft  is  employed  in  railing,  roofing,  flooring  of  lioufes, 

&tc.  and  the  fecond  in  the  building  of  fliips  "f,  barges,  f  See  Ship -- 
&c.  The  rules  in  carpentry  are  much  the  fame  with 
thole  of  Joinery  ;  the  only  difference  is,  that  carpen¬ 
try  is  ufed  in  the  larger  and  coaifer  work,  and  joinery 
in  the  fmaller  and  curious.  See  Centre,  Roof,  and 
Strength  of  Materials. 

CARPENTUM,  in  Antiquity,  a  name  common  to 
divers  forts  of  vehicles,  anfwering  to  coaches  as  well 
as  waggons,  or  even  carts,  among  us.  The  carpentum 
w’as  originally  a  kind  of  car  or  vehicle  in  which  the 
Roman  ladies  were  carried  though  in  after  times  it 
wras  alfo  ufed  in  war.  Some  derive  the  wrord  from 
carro ;  others  from  Car  meat  a  the  mother  cf  Evandcr, 
by  a  converfion  of  the  m  into  />. 

CARPET,  a  fort  of  covering  of  ftuff,  or  other  ma¬ 
terials,  wrought  with  the  needle  or  on  a  loom,  which 
is  part  of  the  furniture  of  a  houfe,  and  commonly 
fpread  over  tables,  or  laid  on  the  floor. 

Perlian  and  Turkey  carpets  are  thofe  moft  eftcem- 
ed  ;  though  at  Paris  there  is  a  manufactory  after  the 
manner  of  Perfia,  w  here  they  make  them  little  inferior, 
not  to  fay  finer,  than  the  true  Perfian  carpets.  They 
are  velvety,  and  perfectly  imitate  the  carpets  which 
come  from  the  Levant.  There  are  alfo  carpets  of 
Germany,  fomc  of  which  are  made  of  woollen  fluffs, 
as  ferges,  &c.  and  called  fquare  carpets  :  others  are 
made  of  wool  alfo,  hut  wrought  with  the  needle,  and 
pretty  often  embellifhed  with  filk  ;  and,  laftly,  there 
are  fome  made  of  dogs  hair.  We  have  likewdfe  car¬ 
pets  made  in  Britain,  which  are  ufed  either  as  floor- 
carpets,  or  to  cover  chairs,  8cc.  It  is  true,  we  are  not 
arrived  at  the  like  perfection  in  this  manufacture  with 
our  neighbours  the  French  ;  but  may  not  this  be  owdng 
to  the  want  of  a  like  public  encouragement  ? 

Cj  R  P  ET-Knig  hts ,  a  denomination  given  to  gown-men 
and  others,  of  peaceable  profeflions,  who,  on  account 
of  their  birth,  office,  or  merits  to  the  public,  or  the 
like,  are,  by  the  prince,  railed  to  the  dignity  of  knight¬ 
hood. 

They  take  the  appellation  carpet,  becaufe  they  ufual- 
ly  receive  their  honours  from  the  king’s  hands  in  the 
court,  kneeling  on  a  carpet.  By  which  they  are  di- 
ftinguifhed  from  knights  created  in  the  camp,  or  field 
of  battle,  on  account  of  their  military  prowefs.  Car¬ 
pet-knights  poffefs  a  medium  between  thofe  called 
truck  or  dunghill  knights ,  who  only  purchafc  or  me  rit 
the  honour  by  their  wealth,  and  knights-baclielors,  who 
are  created  for  their  fer vices  in  the  war. 

CARPI,  a  principality  of  Modena  in  Italy,  lying 
about  four  leagues  from  that  city.  It  formerly  be¬ 
longed  to  the  houfe  of  Pio  ;  the  elder  fons  of  which 
bore  the  title  of  Pn'nces  of  St  Gregory .  In  the  be¬ 
ginning  of  the  14th  century,  Manfroy  was  the  firft 
prince  of  Carpi  \  but  in  the  16th,  the  emperor  Charles  V.  . 
gave  the  principality  to  Alfonzo  duke  of  Ferrara.. 

This- 
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Carpi  This  nobleman,  in  recompenfe,  gave  to  Albert  Pio, 

II  to  whom  the  principality  of  Carpi  belonged  of  right, 
Carpocra-  the  town  0f  Saffuola  and  fome  other  lands.  Albert 
,  -ua*is‘  ,  Was,  however,  at  laft  obliged  to  retire  d  Paris  5  where, 
being  ftripped  of  all  his  eftates,  he  died  in  1338,  with 
the  reputation  of  being  one  of  the  belt  and  braveft  men 
of  his  age.  The  family  of  Pio  is  yet  in  being,  and 
continues  attached  to  the  French  court.  Some  of 
them  have  even  been  raifed  to  the  purple,  and  {till  make 
a  figure  in  Europe. 

Carpi,  a  town  of  Italy  in  the  duchy  of  Modena, 
and  capital  of  the  laft  mentioned  principality.  It  has 
a  ftrong  caftle,  and  is  fituated  in  E.  Long.  11.  1  2.  N. 
Lat.  44.  45. 

Carpi,  a  town  of  the  Veronefe  in  Italy,  memorable 
for  a  victory  gained  by  the  Imperialifts  over  the  French 
in  1701.  It  is  fubjed  to  the  Venetians:  and  is  fitu¬ 
ated  on  the  river  Adige,  in  E.  Long.  11.  39.  N.  Lab 
4  5.  10. 

Carpi,  Ugo  da,  an  Italian  painter,  of  no  very  con- 
fiderable  talents  in  that  art,  but  remarkable  for  be¬ 
ing  the  inventor  of  that  fpecies  of  engraving  on  wood, 
diftinguifhed  by  the  name  of  chiaro-fcuro,  in  imitation 
of  drawing.  This  is  performed  by  ufmg  more  blocks 
than  one  •,  and  Ugo  da  Carpi  ufually  had  three  *,  the 
firft  for  the  outline  and  dark  fhadows,  the  fecond  for 
the  lighter  fhadows,  and  the  third  for  the  half  tint.  In 
that  manner  he  ftruck  off  prints  after  feveral  defigns, 
and  cartoons  of  Raphael }  particularly  one  of  the  Sibyl, 
a  Defcent  from  the  Crofs,  and  the  Hiftory  of  Simon 
the  Sorcerer.  He  died  in  1300*  This  ait  was  brought 
to  a  ftill  higher  degree  of  perfection  by  Balthafar  Pe- 
ruzzi  of  Siena,  and  Parmigiano,  who  publifhed  feveral 
excellent  defigns  in  that  manner. 

Carpi,  Girolamo  da,  hiftory  and  portrait  painter, 
was  born  at  Ferrara  in  1501,  and  became  a  difeiple  of 
Garofala.  When  he  quitted  that  mafter,  he  devoted 
his  whole  time,  thoughts,  and  attention,  to  ftudy  the 
works  of  Correggio,  and  to  copy  them  with  a  moft 
critical  care  and  obfervation  $  in  which  labour  he  fpent 
feveral  years  at  Parma,  Modena,  and  other  cities*  of 
Italy,  where  the  beft  works  of  that  exquifite  painter 
were  preferved.  He  acquired  fuch  an  excellence  in 
the  imitation  of  Correggio’s  ftyle,  and  copying  his 
pi£lures,  that  many  paintings  finilhed  by  him  were  ta¬ 
ken  for  originals,  and  not  only  admired,  but  were  ea¬ 
gerly  purchafed  by  the  connoiffeurs  of  that  time.  Nor 
is  it  improbable  that  feveral  of  the  paintings  of  Giro¬ 
lamo  dc  Carpi  pafs  at  this  day  for  the  genuine  work  of 
Correggio  himfelf.  He  died  in  1 556. 

CARPINUS,  the  Hornbeam.  See  Botany  Index. 

CA$POBALSAM,  in  the  Materia  Medico ,  the 
fiuit  of  the  tree  which  yields  the  true  oriental  balfam. 
The  carpobalfam  is  ufed  in  Egypt,  according  to  Prof- 
ner  Alpinus,  in  all  the  intentions  in  which  the  balfam 
itfelf  is  applied  :  but  the  only  ufe  the  Europeans  make 
of  it  is  in  Venice  treacle  and  mithridatc  :  and  in  thefe 
not  a  great  deal,  for  cubebs  and  juniper-berries  are  ge¬ 
nerally  fubftituted  in  its  place. 

C  ARPOCRATI ANS,  a  branch  of  the  ancient 
Gnoftics,  fo  called  from  Carfiocrates,  who  in  the  fe¬ 
cond  century  revived  and  improved  upon  the  errors 
of  Simon  Magus,  Menander,  Saturinos,  and  other 
Gnoftics.  He  owned,  with  them,  one  foie  principle 
^nd  father  of  all  things,  whofe  name  as  well  as  nature 
l 
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was  unknown.  The  word,  he  taught,  was  created  by  Carpoc?J  ^ 
angels,  vaftly  inferior  to  the  firft  principle.  He  op-  ^  I 
poftd  the  divinity  of  Jefus  Chrift;  making  him  a  mere  Carr"veirs  t 
man,  begotten  carnally  on  the  body  of  _  Maiy  by  Jo-  1  ">-v— 
feph,  though  poffefled  of  uncommon  gifts  which  fet 
him  above  other  creatures.  He  inculcated  a  commu¬ 
nity  of  women  ;  and  taught,  that  the  foul  could  not 
be  purified,  till  it  had  committed  all  kinds  of  abomi¬ 
nations,  making  that  a  neceflary  condition  of  perfec- 

°CARPOLITI,  or  Fruit-stone  Rocks  of  the 
Germans,  are  compofed  of  a  kind  of  jafper,  of  the 
nature  of  the  amygdaloides,  or  almond-lfones.  Ber¬ 
trand  aflerts  that  the  latter  are  thofe  which  appear 
to  be  compofed  of  elliptical  pieces  like  petrified  al¬ 
monds,  though,  in  truth,  they  are  only  imall  oblong 
pieces  of  calcareous  Hone  rounded  by  attrition,  and 
fometimes  fmall  muffel-fliells  connefted  by  a  Itony  con¬ 
cretion.  The  name  of  Carpolithi,  however,  is  given 
in  general  by  writers  on  fodils  to  all  forts  of  Itony 
concretions  that  have  any  refemblance  to  fruit  of  what¬ 
ever  kind. 

CARPUS,  the  Wrist.  See  Anatomy  Index. 

CARR,  a  kind  of  rolling  throne,  ufed  in  tri¬ 
umphs,  and  at  the  fplendid  entries  of  princes.  See 

Chariot.  .  . 

The  word  is  from  the  ancient  Gaulifli,  or  Celtic, 

Carr  ;  mentioned  by  Ctefar,  in  his  Commentaries,  un¬ 
der  the  name  Carrus.  Plutarch  relates,  that  Camillus 
having  entered  Rome  in  triumph,  mounted  on  a  carr 
drawn  by  four  white  horfes,  it  was  looked  on  as  too 
haughty  an  innovation. 

Carr  is  alfo  ufed  for  a  kind  of  light  open  chariot. 

The  carr,  on  medals,  drawn  either  by  horles,  lions, 
or  elephants,  ufually  fignifies  either  a  triumph  or  an 
apotheofis  :  fometimes  a  proceflion  of  the  images  of 
the  gods  at  folemn  ^application,  and  fometimes  of 
thofe  of  fome  illuftrious  family  at  a  funeral.  The  carr 
covered,  and  drawn  by  mules,  only  fignifies  a  come- 
cration,  and  the  honour  done  any  one  of  having  his 
image  carried  at  the  gates  of  the  circus.  See  CONSE¬ 
CRATION,  &c.  .  ,  -d 

CARR  AC,  or  CarRACA,  a  name  given  by  the  £or- 
tuguefe  to  the  veffels  they  fend  to  Brafil  and  the  Eaft 
Indies  \  being  very  large,  round  built,  and  fitted  lor 
fight  as  well  as  burden.  Their  capacity  lies  in  their 
depth,  which  is  very  extraordinary.  They  are  nar¬ 
rower  above  than  underneath,  and  have  fometimes 
feven  or  eight  floors ;  they  carry  about  2000  tons,  and 
are  capable  ©f  lodging  2000  men  *,  but  of  late  they  arc 
little  ufed.  Formerly  they  were  alio  m  ufe  among 
the  knights  of  Rhodes,  as  well  as  among  the  Ge- 
noefe,  and  other  Italians.  It  is  a  cuftom  among  the 
Portuguefe,  when  the  carracs  returned  from  India,  not 
to  bring  any  boat  or  (loop  for  the  fervice  of  the  mip 
beyond  the  ifland  of  St  Hcdena  *,  at  which  place  they 
link  them  on  purpofe  *,  in  order  to  take  from  the  ciew^  1 

all  hopes  or  poffibiliLy  of  faving  themfelves,  in  cafe  ot 
{hip  wreck. 

CARRARA  MARBLE,  among  our  artificers,  the 
name  of  a  fpecies  of  white  marble,  which  is  called  mar. 
mor  iunenfe,  and  iigujlrium  by  the  ancients:  it  is  cuftm- 
guifhed  from  the  Parian,  now  called  the  ftatuary  mar¬ 
ble,  by  being  harder  and  lefs  bright. 

CARRAVEIRA  a  town  of  Turkey  in  Europe, 
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with  a  Greek  archbifhop’s  fee. 

Lat.  40.  27. 

CARRIAGE,  a  vehicle  ferving  to  convey  perfons, 
goods,  merchandifes,  and  other  things,  from  one  plaee 
to  another. 

For  the  conftru&ion  and  meehanieal  principles  of 
whcel-earriages,  fee  Mechanics. 

CARRIAGE  of  a  Cannon ,  the  frame  or  timber-work  on 
which  it  is  mounted,  ferving  to  point  it  for  (hooting, 
or  to  carry  it  from  one  place  to  another.  It  is  made  of 
two  planks  of  wood,  commonly  of  one-half  the  length 
of  the  gun,  called  the  cheeks ,  and  joined  by  three 
wooden  tranfums,  ftrengthened  with  three  bolts  of  iron. 
It  is  mounted  on  two  wheels,  but  on  a  march  has  two 
fore-wheels  with  limbers  added.  The  principal  parts 
of  a  carriage  are  the  cheeks,  tranfum,  bolts,  plates, 
trainbands,  bridges,  bed,  hooks,  trunnion  holes,  and 
capfquare. 

B  ock-C ARBI  AGE,  a  cart  made  on  purpofe  for  carry¬ 
ing  mortars  and  their  beds  from  place  to  place. 

Truck- C A R RIA GE,  two  ftiort  planks  of  wood,  lup- 
ported  on  two  axlctrees,  having  four  trucks  of  folid 
wood  for  carrying  mortars  or  guns  upon  battery,  where 
their  own  carriages  cannot  go.  They  are  drawm  by 
men. 

CARRICK,  the  fouthern  divifion  of  the  (hire  of 
Ayr  in  Scotland.  It  borders  on  Galloway  *,  ftretclies 
32  miles  in  length  •,  and  is  a  hilly  country  lit  for  pa- 
fturage.  The  chief  rivers  are  the  Stinchar  and  Gir- 
van,  both  abounding  with  falmon.  Here  are  alfo  feve- 
ral  lakes  and  forefts  5  and  the  people  on  the  coal!  em¬ 
ploy  themfelves  in  the  herring-fifhery,  though  they 
have  no  harbour  of  any  confequence.  The  only  towns 
of  this  diltridl  are  Girvan  and  Ballantrae  ;  the  former 
at  the  mouth  of  the  river  of  the  fame  name,  and  the 
latter  at  the  mouth  of  the  Stinchar  ;  and  Maybole,  an 
inland  town.  The  prince  of  Wales,  as  prince  of  Scot¬ 
land,  is  earl  of  Carrick. 

CARRICK  on  the  Sure ,  a  town  of  Ireland,  in  the  coun¬ 
ty  of  Tipperary  and  province  of  Munfter.  W,  Long. 
7.  14.  N.  Lat.  52.  16. 

CARRICK-Fer^us ,  a  town  of  Ireland,  in  the  county 
of  Antrim  and  province  of  Ullter.  It  is  a  town  and 
county  in  itfelf,  and  fends  two  members  to  parliament. 
It  is  very  rich  and  populous,  with  a  good  harbour  j 
and  is  governed  by  a  mayor,  recorder,  and  fherifts. — It 
has,  however,  been  of  far  greater  confequence  than  at 
prefent,  as  appears  from  the  mayor  having  been  admi¬ 
ral  of  a  considerable  extent  of  coal!  in  the  counties  of 
Down  and  Antrim,  and  the  corporation  enjoying  the 
cufloms  paid  by  all  velfels  within  thefe  bounds,  the 
creeks  of  Belfaft  and  Bangor  excepted.  This  grant 
was  repurchafed,  and  the  cuftomhoufe  transferred  to 
Belfaft. — Here  is  the  fkeleton  of  a  fine  houfc  built  by 
Lord  Chichefter  in  the  reign  of  James  I.  an  old  Go¬ 
thic  church  with  many  family  monuments,  and  a  very 
large  old  caftle.  The  town  was  formerly  walled  round, 
and  fome  part  of  the  walls  is  ftill  remaining  entire. — 
Carrick-fergus  is  fcated  on  a  bay  of  the  fame  name  in 
the  Irifli  channel }  and  is  noted  for  being  the  landing 
place  of  King  William  in  1690.  Here  alfo  Thurot 
made  a  defeent  in  1759,  took  pofteftion  of  the  caftle, 
and  carried  away  hoftages  for  the  ranfom  of  the  town  ; 
but  being  foon  after  purfued  by  Commodore  Elliot,  his 
three  fhips  were  taken,  and  he  himfelf  was  killed. 
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CARRIER,  is  a  perfon  that  carries  goods  for  others  Carrier* 
for  hire.  A  common  carrier,  having  the  charge  and  Carrier- 
carriage  of  goods,  is  to  anfwer  for  the  fame,  or  the  ■  l^on*  t 
value,  to  the  owner.  And  where  goods  are  deli¬ 
vered  to  a  carrier,  and  he  is  robbed  of  them,  he 
fliall  be  charged  and  anfwer  for  them,  becaufe  of  the 
hire.  If  a  common  carrier,  who  is  offered  his  hire, 
and  who  has  convenience,  refufes  to  carry  goods,  he 
is  liable  to  an  action,  in  the  fame  manner  as  an  inn¬ 
keeper  who  refufes  to  entertain  a  gueft.  See  As¬ 
sumpsit. 

One  brought  a  box  to  a  carrier,  with  a  large  fum  of  Jacob's 
money,  and  the  earrier  demanded  of  the  owner  what^w’^£<^* 
was  in  it ;  he  anfwered,  that  it  was  filled  with  filks, 
and  fuch  like  goods  :  upon  which  the  carrier  took  it, 
and  was  robbed,  and  adjudged  to  make  it  good  j  but 
a  fpecial  acceptance,  as,  provided  there  is  no  charge  <f 
money ,  would  have  excufed  the  carrier. — A  perfon  de¬ 
livered  to  a  carrier’s  book-keeper  two  bags  of  money 
fealed  up,  to  be  carried  from  London  to  Exeter,  and 
told  him  that  it  was  2col.  and  took  his  receipt  for 
the  fame,  with  promife  of  delivery  for  ics.  per  eent. 
carriage  and  rifk  :  though  it  be  proved  that  there  w^as 
400I.  in  the  bags,  if  the  carrier  be  robbed,  he  (hall 
anfwer  only  for  200I.  becaufe  there  w^as  a  particu¬ 
lar  undertaking  for  that  fum  and  no  more  *,  and  his  re¬ 
ward,  which  makes  him  anfwferable,  extends  no  farther. 

If  a  common  carrier  lofes  goods  -which  he  is  intruded 
to  earry,  a  fpecial  a<ftion  on  the  cafe  lies  againft  him, 
on  the  cuftom  of  the  realm,  and  not  trover  5  and  fo  of 
a  common  carrier  by  boat.  An  adlion  will  lie  againft 
a  porter,  carrier,  or  barge-man,  upon  his  bare  receipt  of 
the  goods,  if  they  are  loft  through  negligenee.  Alfo 
a  lighter-man  fpoiling  goods  he  is  to  carry,  by  letting 
water  come  to  them,  action  of  the  cafe  lies  againft  him, 
on  the  common  cuftom. 

CARRIER- Pigeon,  or  Courier-pigeon ,  a  fort  of  pigeon 
ufed,  when  properly  trained,  to  be  fent  with  letters 
from  one  place  to  another.  See  Columba. 

Though  you  carry  thefe  birds  hood-winked,  20, 

30,  nay,  60  or  100  miles,  they  will  find  their  way  in 
a  very  little  time  to  the  place  where  they  w  ere  bred. 

They  are  trained  to  this  fervice  in  Turkey  and  Perfia: 
and  are  carried  firft,  while  young,  ftiort  flights  of  half 
a  mile,  afterwards  more,  till  at  length  they  will  re¬ 
turn  from  the  fartheft  part  of  the  kingdom.  Every 
baftiaw  has  a  bafket  of  thefe  pigeons  bred  in  the  fera- 
glio,  wrhich,  upon  any  emergent  occafion,  as  an  iniur- 
re&ion,  or  the  like,  he  difpatches,  with  letters  braced 
under  the  wdngs,  to  the  feraglio  ;  which  proves  a  more 
fpeedy  method,  as  well  as  a  more  fafe  one,  than  any 
-other  5  he  fends  out  more  than  one  pigeon,  however, 
for  fear  of  accidents.  Lithgoiv  allures  us,  that  one  of 
thefe  birds  will  carry  a  letter  from  Babylon  to  Aleppo, 
which  is  30  days  journey,  in  48  hours.  This  is  alfo  a 
very  ancient  practice  :  Hirtius  and  Brutus,  at  the  fiege 
of  Modena,  held  a  corrcfpondence  with  one  another  by- 
means  of  pigeons.  And  Ovid  tells  us,  that  Taurof- 
thenes,  by  a  pigeon  ftained  with  purple,  gave  notice  to 
his  father  of  his  victory  at  the  Olympic  games,  fend¬ 
ing  it  to  him  at  AEgina. 

In  modern  times,  the  moft  noted  were  the  pigeons  of 
Aleppo,  which  ferved  as  couriers  at  Alexandretta  and 
Bagdad.  But  this  ufe  of  them  has  been  laid  afide  for 
the  laft  30  or  40  years,  becaufe  the  Curd  robbers  kill- 
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ed  the  pigeons.  The  manner  of  fending  advice  by 
them  was  this  :  they  took  pairs  which  had  young  ones, 

,  and  carried  them  on  horfeback  to  the  place  from  whence 
'  they  wifhed  them  to  return,  taking  care  to  let  them 
have  a  full  vie"'.  When  the  news  arrived,  the  cor- 
refpondent  tied  a  billet  to  the  pigeon’s  foot,  and  let 
her  loofe.  The  bird,  impatient  to  fee  its  young,  flew 
off  like  lightning,  and  arrived  at  Aleppo  in  ten  hours 
from  Alexandretta,  and  in  two  days  from  Bagdad.  It 
was  not  difficult  for  them  to  find  their  way  back,  fince 
Aleppo  may  be  difeovered  at  an  inunenfe  dift-*nce. 
This  pigeon  has  nothing  peculiar  in  its  form,  except  its 
noftrils,  which,  inftead  of  being  fmooth  and  even,  are 

fwelled  and  rough.  .  . 

CARRON,  a  fmall  but  remarkable  river  in  Scot¬ 
land,  rifing  about  the  middle  of  the  ifthmus  between 
the  friths  of  Forth  and  Clyde.  Both  its  fource,  and 
the  place  where  it  empticth  itfelf  into  the  fea,  are 
within  the  ffiire  of  Stirling,  which  it  divides  into  two 
nearly  equal  parts.  The  whole  length  of  its  courfe, 
which  is  from  weft  to  eaft,  is  not  above  14  miles. 
It  falls  into  the  frith  of  Forth  about  thic  miles  to  the 
north-caft  of  Falkirk.  The  ftream  thereof  is  but 
fmall,  and  fcarcely  deferves  the  notice  of  a  traveller  5 
yet  there  is  no  river  in  Scotland,  and  few  in  the 
whole  ifland  of  Britain,  whofe  banks  have  been  the 
feene  of  fo  many  memorable  tranfa&ions.  When  the 
Roman  empire  was  in  all  its  glory,  and  had  its  eaftern 
frontiers  upon  the  Euphrates,  the  banks  of  Carron 
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were  its  boundaries  upon  the  north-weft  j  for  the 
wall  of  Antoninus  *,  which  was  raifed  to  rrtark  the 
limits  of  that  mighty  empire,  flood  in  the  neighbour¬ 
hood  of  this  river,  and  ran  parallel  to  it  for  leveral 

mlNcar  the  middle  of  its  courfe,  in  a  pleafant  valley, 
Hand  two  beautiful  mounts,  called  the  Hills  of  Duni¬ 
pace,  which  are  taken  notice  of  by  moft  of  the  Scot- 
tifli  hiftorians  as  monuments  of  great  antiquity.  I  he 
whole  ftru&ure  of  thefe  mounts  is  of  earth  •,  but  they 
are  not  both  of  the  fame  form  and  dimenfions._  1  he 
more  eafterly  one  is  perfectly  round,  refemblmg  an 
oven,  and  about  fifty  feet  in  height :  And  that  this  is 
an  artificial  work  does  not  admit  of  the  leaft  doubt  ; 
but  we  cannot  affirm  the  fame,  with  equal  certainty, 
of  the  other,  though  it  has  been  generally  fuppoied 
to  be  fo  too.  It  bears  no  refemblance  to  the  eaftern 
one  either  in  lhape  or  fize.  At  the  foundation  it  is 
nearly  of  a  triangular  form  ;  but  the  fuperftruaure  is 
quite  irregular  •,  nor  does  the  height  thereof  bear  any 
proportion  to  the  extent  of  its  bafe.  Thefe  mounts 
are  now  planted  with  firs,  which,  with  the  panlh- 
chureh  of  Dunipace  Handing  in  the  middle  between 
them,  and  the  river  running  hard  by,  give  this  valley 
n  very  romantic  appearance.  The  common  account 


given  of  thofe  mounts  is,  that  they  were  erefted  a$ 
monuments  of  a  peace  concluded  m  that  place  be¬ 
tween  the  Romans  and  the  Caledonians,  and  that  their 
name  partakes  of  the  language  of  both  people  3  Dun 
fignifying  a  hill  in  the  old  language  of  this  liland,  and 
J>ax  “  peace”  in  the  language  of  Rome.  The  com¬ 
pound  word,  Dunbace ,  fignifies  “  the  hills  of  peace.” 
And  we  find  in  hiftory,  that  no  lefs  than  three  treaties 
of  peace  were  at  different  periods  entered  into  between 
the  Romans  and  Caledonians  3  the  firft  by  Seyerus 
about  the  year  2X0  3  the  fecond  foon  after,  by  his  Ion 


Caracalla  3  and  the  third,  by  the  ufurper  Caraufiug, 
about  the  year  280  ;  but  of  which  of  thefe  treaties 
Dunipace  is  a  monument,  we  do  not  pretend  to  deter¬ 
mine.  If  the  concurring  teftimony  of  hiftorians  and 
antiquaries  did  not  agree  in  giving  this  original  to  thefe 
mounts,  we  would  be  tempted  to  conje&ure  that  they 
are  fepulchral  monuments.  Human  bones  and  urns 
have  been  difeovered  in  earthen  fabrics  of  this  kind 
in  many  parts  of  this  ifland,  and  the  little  mounts  or 
barrows  which  are  fcattercd  in  great  numbers  about 
Stonhenge  in  Saliibury  plain  are  generally  [uppofed  ta 
have  been  the  fepulchres  of  the  ancient  Britons.  See 
Barrows. 

From  the  valley  of  Dunipace,  the  river  runs  for 
fome  time  111  a  deep  and  hollow  channel,  with  fteep 
banks  on  both  ftdesj  here  it  paffes  by  the  foundations 
of  the  ancient  Roman  bridge  3  not  far  from  which,, 
as  is  generally  thought,  Was  the  feene  of  the  memo¬ 
rable  conference  betwixt  the  Scotifh  patriot  William 
Wallace  and  Robert  Bruce,  father  to  the  king  of  that 
name,  which  firft  opened  the  eyes  of  the  latter  to  a 
juft  view  both  of  his  own  true  intereft  and  that  of  his 
country. 

After  the  river  lias  left  the  village  and  bridge  or 
Larbert,  it  foon  comes  up  to  another  fmaller  valicy, 
through  the  midft  of  which  it  has  now  worn  out  to 
itfelf  a  ftraight  channel,  whereas,  in  former  age-s, 
it  had  taken  a  confiderable  compafs,  as  appears  by 
the  track  of  the  old  bed  which  is  ft  ill  vifible.  .  The 
high  and  circling  banks  upon  the  fouth  fide  give  to 
this  valley  the  appearance  of  a  fpacious  bay  3  andr 
according  to  the  tradition  of  the  country,  there  was 
once  an  harbour  here  j  nor  does  the  tradition  feem 
altogether  groundlefs,  pieces  of  broken  anchors  having 
been  found  here,  and  fome  of  them  within  the  me¬ 
mory  of  people  yet  alive.  The  ftream  tides  would 
ft  ill  flow  near  the  place,  if  they  were  not  kept  back 
by  the  dam-head  built  acrofs  the  river  at  Stenhome  3 
and  there  is  reafon  to  believe,  that  the  frith  flowed 
confiderably  higher  in  former  ages  than  it  does  at 
prefent.  In  the  near  neighbourhood  of  this  valley, 
upon  the  fouth,  ftand  the  ruins  of  ancient  Camelon  : 
which  after  it  was  abandoned  by  the  Romans,  was 
probably  inhabited,  for  fome  ages,  by  the  natives  of  the 

Another  ancient  monument,  called  Arthur's  Oven, 
once  flood  upon  the  banks  of  the  Carron:  but  was,  vita 
a  fpirit  truly  Gothic,  entirely  demolifhed  about  40 
years  ago.  The  comer  of  a  fmall  inclofum  between 
Stenhoufe  and  the  Carron  iron-works,  is  pointed  out 
as  the  place  of  its  fituation.  This  is  generally  hippo- 
fed  to  have  .been  a  Roman  work  :  though  it  is  not 
eafy  to  conceive  what  could  be  their  motive  for  erect¬ 
ing  fuch  a  fabric,  at  fo  great  a  diftance  from  any  other 
of  their  works,  and  in  a  fpot  w  hich  at  that  time  mult 
have  been  very  remote  and  unfrequented.  The  form 
of  it  is  faid  to  have  been  perfedly  round,  and  rifing 
perpendicular  for  fome  yards  at  firft,  but  afterwards 
gradually  contraaed,  till  it  terminated  m  a  narrow  ori¬ 
fice  at  the  top.  Antiquaries  are  not  agreed  whether 
it  had  been  a  temple,  or  a  trophy,  or  a  maufoleum;  but 
the  moft  common  opinion  is,  that  it  had  been  a  temple, 
and  Buchanan  thinks,  a  temple  of  Terminus.  Hettor 
Boetius  fays,  that  there  were  benches  of  ftonc  all  around 
it  upon  the  infide  3  and  that  there  had  been  a  large 
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barren,  done  for  facrificing  upon,  or  an  altar,  upon  the  fouth 

il  Carron-  fide. 

Work,  t]ie  Carron  extends  over  tile  half  of  the  idhmus, 

~  and  runs  fo  near  the  ancient  boundaries  of  the  Ro¬ 
man  empire,  the  adjacent  country  fell  naturally  to 
be  the  fcene  of  many  battles  and  rencounters.  Hif- 
torians  mention  a  bloody  battle  fought  near  the  river 
between  the  Romans  and  the  confederate  army  of  the 
Scots  and  Pi£ts  in  the  beginning  of  the  5th  century. 
The  feenes  of  fome  of  Odian’s  poems  were,  in  the  opi¬ 
nion  of  the  tranflator,  upon  the  banks  of  this  river. 
Here  Fingal  fought  with  Caracal,  the  foil  of  the  king 
of  the  world,  fuppofed  to  have  been  the  fame  with 
Caracalla,  the  fon  of  the  Roman  emperor  Severus. 
Here  alfo  young  Ofcar  the  fon  of  Odian,  performed 
fome  of  his  heroic  exploits.  Hereabout  was  the 
dream  of  Crona,  celebrated  in  the  ancient  compofi- 
tions  of  the  Gaelic  bard  ;  poffibly  that  now  called 
the  water  of  Bonny,  which  runs  in  the  neighbour¬ 
hood  of  the  Roman  wall,  and  difehargeth  itfelf  into 
the  Carron  at  D unipace.  In  thofe  poems,  mention  is 
made  of  a  green  vale  upon  the  banks  of  this  river, 
with  a  tomb  danding  in  the  middle  of  it,  where 
young  Ofcar’s  party  and  the  warriors  of  Caros  met. 
We  only  take  notice  or  this  as  it  drengthens  the 
conjecture  hazarded  above,  that  the  mounts  of  Du- 
nipace,  efpecially  the  more  eailerly  of  them,  w  ere  fe- 
pulchral  monuments.-— About  the  didance  of  half  a 
mile  from  the  river,  and  near  the  town  of  Falkirk, 
lies  the  field  of  that  battle  which  was  fought  by  Wil¬ 
liam  Wallace  and  the  Engliih  in  the  beginning  of  the 
14th  century.  It  goes  by  the  name  of  Grn ham's  mair , 
from  the  valiant  John  Graham,  who  fell  there,  and 
whole  grave-done  is  dill  to  be  feen  in  the  church -yard 
of  Falkirk. 

The  river  Carron,  though  it  has  long  fince  ceafed 
to  roll  its  ilream  amidd  the  din  of  arms,  dill  preferves 
its  fame,  by  lending  its  aid  to  trade  and  manufactures  5 
(fee  the  next  article.) — The  river  is  navigable  for  fome 
miles  near  its  mouth,  and  a  confiderable  trade  is  carried 

Ion  upon  it  by  ftnall  craft  \  for  the  convenience  of  which, 
its  channel  has  of  late  years  been  draightened  and 
See  the  much  diortened,  and  the  great  Canal  *  has  its  entrance 
tide  Ca -  from  it. 

CARRON-Works ,  a  large  iron-foundery,  two  miles 
north  from  Falkirk  in  Scotland.  They  are  conveni¬ 
ently  fituated  on  the  banks  of  the  Carron,  three  miles 
above  its  entry  into  the  frith  of  Forth.  Above  100 
acres  of  land  have  been  converted  into  refervoirs  and 
pools,  for  water  diverted  from"  the  river,  by  magnifi¬ 
cent  dams  built  above  two  miles  above  the  works,  which, 
after  turning  18  large  wheels  for  the  feveral  purpofes  of 
the  manufacture,  falls  into  a  tide-navigation  that  con¬ 
veys  their  cadings  to  the  fea. 

Thefe  works  are  the  greated  of  the  kind  in  Europe, 
and  were  edablifhed  in  1760.  At  prefent,  the  build¬ 
ings  are  of  vad  extent ;  and  the  machinery,  conftruc- 
ted  by  Mr  Smeaton,  is  the  fird  in  Britain,  both  in 
elegance  and  correClnefs  :  there  are  1 600  men  em¬ 
ployed,  to  whom  is  paid  weekly  above  650I.  derling  ; 
which  has  greatly  enriched  the  adjoining  country  \ 
6500  tons  of  iron  are  fmelted  annually  from  the 
mineral  with  pit-coal,  and  cad  into  cannon,  cyUn- 
ders,  &c. — In  the  founding  of  cannon,  thefe  works 
&ave  lately  arrived  at  fuch  perfection,  that  they  make 


above  5000  pieces  a  year,  many  of  which  are  exported  Carrots 
to  foreign  dates  }  and  tlieir  guns  of  new  cotifiruEHon  are  Vvorks 
the  lighted  and  neated  now  in  ufe,  not  excepting  brafs  Qarr|jcate 
guns  }  the  32  pounder  drip-gun  weighing  42  hundred 
weight,  the  6  pounder  8  hundred-weight  and  one-half, 
and  the  other  calibers  in  proportion. 

The  prefent  proprietors  are  a  chartered  company, 
writh  a  capital  of  150,0001.  derling,  a  common  dal, 

&c.  but  their  dock  is  confined  to  a  very  few  indivi¬ 
duals. 

CARRONADE,  a  diort  kind  of  ordnance,  capa¬ 
ble  of  carrying  a  large  ball,  and  ufeful  in  clofe  engage¬ 
ments  at  fea.  It  takes  its  name  from  Carron,  the  place 
where  this  fort  of  ordnance  was  fird  made,  or  the  prin-r 
ciple  applied  to  an  improved  condruClion.  See  the  ar¬ 
ticle  Gunnery. 

CARROT.  See  Daucus,  Botany  Index, 

Deadly  CARROT .  See  Thapsia,  Botany  Index, 

CARROUSAL,  a  courfe  of  horfes  and  chariots, 
or  a  magnificent  entertainment  exhibited  by  princes 
on  fome  public  rejoicing.  It  confids  in  a  cavalcade  of 
feveral  gentlemen,  richly  dreffed  and  equipped  after 
the  manner  of  ancient  cavaliers,  divided  into  fqua- 
drons,  meeting  in  fome  public  place,  and  pradlifing 
juds,  tournaments,  &.c. — The  lad  caroufals  were  in 
the  reign  of  Louis  XIV. — The  word  comes  from  the 
Italian  word  carofello ,  a  diminutive  of  carro ,  “  chariot.” 
Tertullian  aferibes  the  invention  of  carroufals  to  Circe  $ 
and  will  have  them  indituted  in  honour  of  the  Sun,  her 
father  5  whence  fome  derive  the  word  from  can  us ,  or 
carrus  foliSk  The  Moors  introduced  ciphers,  liveries, 
and  other  ornaments  of  their  arms,  with  trappings,  &c. 
for  their  horfes.  The  Goths  added  creds,  plumes,  &c» 

CARRUCA,  in  Antiquity i  a  fplendid  kind  of  carr,  or 
chariot,  mounted  on  four  wheels,  richly  decorated  with 
gold,  filver,  ivory,  &c.  in  which  the  emperors,  fenators 
and  people  of  condition,  were  carried.  The  word  comes 
from  the  Latin  carrus ,  or  Britidi  carry  which  is  dill  the 
Irifh  name  for  any  wheel-carriage. 

Carruca*  or  Caruca ,  is  alfoufed  in  middle-age  writ¬ 
ers  for  a  plough » 

Carruca,  or  Caruca ,  alfo  wras  fometimes  ufed  for 
carrucata .  See  Carrucate. 

CARRUCAGE  ( carucagium a  kind  of  tax  an¬ 
ciently  impofed  on  every  plough,  for  the  public  fervice. 

See  Carrucate  and  Hidage. 

Carrucage,  Carucaze ,  or  Caruage ,  in  hufhandry, 
denotes  the  ploughing  of  ground,  either  ordinary,  as  for 
grain,  hemp,  and  flax  5  or  extraordinary,  as  for  woad, 
dyers  weed,  rape,  and  the  like. 

CARRUCATE,  ( carrucata ),  in  our  ancient  laws 
and  hiftory,  denotes  a  plough  land,  or  as  much  arable 
ground  as  can  be  tilled  in  one  year  with  one  plough. 

In  Doomfday  Inquifition,  the  arable  land  is  edima- 
ted  in  carrucates,  the  padurc  in  hides,  and  meadow  in 
acres.  Skene  makes  the  carrucata  the  fame  with  hildi 7, 
or  hi  da  terree  >  Littleton  the  fame  with  foe. 

The  meafure  of  a  carrucate  appears  to  have  differed 
in  refpeft  of  place  as  %vell  as  time.  In  the  reign  of 
Richard  I.  it  was  edimated  at  60  acres,  and  in  another 
charter  of  the  fame  reign  at  100  acres  :  in  the  time  of 
Edward  I.  at  1 80  acres  ;  and  in  the  23d  of  Edward 
III.  a  carrucate  of  land  in  Burceder  contained  112 
acres,  and  in  Middleton  150  acres. 

By  a  datute  under  William  III.  for  charging  per- 
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€Jarrucate  fons  to  the  repair  of  the  highways,  a  plough-land  is  rat- 
H  .  ed  at  fifty  pounds  per  annum,  and  may  contain  houfes, 

,  Carftairs-  miHs,  wood,  pailure,  &c. 

*  CARRYING,  in  falconry,  fignifies  a  hawk’s  flying 

away  with  the  quarry.  Carrying  is  one  of  the  ill  quali¬ 
ties  of  a  hawk,  which  fhe  acquires  either  by  a  diflike  of 
the  falconer,  or  not  being  fufheiently  broke  to  the  lure. 

CARRYING,  among  huntfmen.  .  When  a  hare  runs 
on  rotten  ground  (or  even  fometimes  m  a  froft^j,  and 
it  flicks  to  her  feet,  they  fay  die  carries. 

CARRYING,  among  riding-maflers.  A  horfe  is  faid 
to  carry  low,  when  having  naturally  an  ill-fhaped  neck, 
he  lowers  his  head  too  much.  All  horfes  that  arm 
themfelves  carry  low,  but  a  horfe  may  carry  low  with¬ 
out  arming.  A  French  branch  or  gigot  is  preferibed 
•  as  a  remedy  againfl  carrying  low. 

A  horfe  is  faid  to  carry  well,  when  his  neck  is  rai- 
fed  or  arched,  and  he  holds  his  head  high  and  firm, 
without  conflraint. 

Carr  TING  Wind ,  a  term  ufed  by  our  dealers  m 
horfes  to  exprefs  fuch  a  one  as  frequently  toffeshis  nofe 
as  high  as  his  ears,  and  does  not  carry  handfomely. 
This  °is  called  carrying  wind  ;  and  the  difference  be¬ 
tween  carrying  in  the  wind,  and  beating  upon  the 
hand,  is  this :  that  the  horfe  who  beats  upon  the  hand, 
fhakes  the  bridle  and  refills  it,  while  ne  fhakes  his 
head  ;  but  the  horfe  that  carries  in  the  wind  puts  up  his 
head  without  fhaking,  and  fometimes  beats  upon  the 
hand.  The  oppofite  to  carrying  in  the  wind,  is  arm¬ 
ing  and  carrying  low  :  and  even  between  thefe  two 
there  is  a  difference  in  w  ind. 

CARS,  or  Kars,  a  confiderable  and  flrong  town  of 
Alia,  in  Armenia,  feated  on  a  river  of  the  fame  name, 
with’ a  eaftlc  almofl  impregnable.  E.  Long.  43.  50.. 
N.  Lat.  41.  3°* 

CAUSE,  or  Carfe  of  Gowry^  a  diflnft  of  Perthfhire 
in  Scotland.  It  lies  on  the  north  fide  of  the  Tay,  and 
extends  1 4  miles  in  length  from  Dundee  to  Perth,  and 
is  from  two  to  four  in  breadth.  It  is  a  rien^  plain 
country,  cultivated  like  a  garden,  and  producing  as 
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faculties  which  he  was  about  to  employ  with  equal  ho-  CarfUi* 
nour  to  his  country  and  himfclf.  #  ""  f  ^ 

During  his  refidence  abroad,  he  became  acquainted 
with  Penfioiiary  Fagel,  and  entered  with  warmth  in¬ 
to  the  intcrefl  of  the  prince  of  Orange.  On  his  re¬ 
turn  to  Scotland  to  produce  a  licenfe  to  teach  doc¬ 
trines  which  he  had  fludied  with  the  greatefl  care,  he 
became  difeulled  with  the  proud  and  infolcnt  conduft 


jc  Archbifhop  Sharp,  and  prepared  to  revifit  Holland  \ 
where  he  knew  that  religious  liberty  was  refpe£led,  and 
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<rood  harvefts  of  wheat  as  any  in  Great  Britain.  It 


St  hi.ob.ig.,™,  hind.  H,  procured,  » 


where  he  hoped  he  might  better  his  condition  by  the 
conncftions  he  had  formed. 

His  expectations  were  not  vain.  His  prudence,  his 
referve,  and  his  political  addrefs,  were  ftrong  recom¬ 
mendations  of  him  to  the  prince  of  Orange  j  and  he 
was  employed  in  perfonal  negotiations,  in  Holland, 
England,  and  Scotland.  Upon,  the  elevation  of  his 
mailer  to  the  Englifh  throne,  he  was  appointed  the 
king’s  chaplain  for  Scotland,  and  employed  in  fet¬ 
tling  the  affairs  of  that  kingdom.  William,  who  car¬ 
ried  politics  into  religion,  was  folicitous  that  epifeo- 
pacy  iliould  prevail  there  as  univerfally  as  in  England. 
Carftairs,  more  verfant  in  the  affairs  of  his  native 
country,  faw  all  the  impropriety,  of  this  projeft,.  and  the 
danger  that  would  arife  from,  the  enforcing  of  it.  His 
reafonings,  his  remonilrances,  his  intreaties,  overcame 
the  firmnefs  of  King  William.  He  yielded  to  con- 
fiderations-  founded  alike  in  policy  and  in  prudence  } 
and  to  Carftairs  Scotland  is  indebted  for  the  full 
eftablifhment  of  its  church  in  the  Prelbyterian  form  of 
government.  # 

The  death  of  King  Willi  an>  was  a  fevere  afrhcuon 
to  him  ;  and  it  happened  before  that  prince  had  pro¬ 
vided  far  him  with  the  liberality  he  deferved..  He 
was  continued,  however,  in  the  office  of  chaplain  for 
Scotland  by  Oueen  Anne  ;  and  he  was  invited  to  ac¬ 
cept  the  principality  of  the  Univerfity  of  Edinburgh 
He  was  one  of  the  miniflers  of  the  city,  and  four  times 
moderator  of  the  general  aflembly.  Placed  at  the 
head  of  the  church,  he  profecuted  its  interefl  with 
zeal  and  with  integrity.  Nor  were  his  influence  and 
aftivity  confined  to  matters  of  religion.  They  were 


Errol,  which  formerly  belonged  to  the  earls  of  that 


name. 


the  chiefs  of  the  ancient  family,  of  Hay,  heredi¬ 


tary  conftables  of  Scotland.  _  . 

CARST  AIRS,  William,  an  eminent  Scots  divine, 
whofe  merit  and  good  fortune  called  him  to  aft  in 
erreat  feenes,  and  to  affociate  with  men  to  whofe  fo- 
cicty  and  intereourfe  his  birth  gave  him  few  preten- 
fions  to  afpire.  A  fmall  village  in  the  neighbourhood 
■  of  Glafgow  was  the  place  of  his  nativity.  His  father, 
of  tvhom  little  is  known,  exercifed  the  funftions  of  a 

^Yo^^Carftairs  turned  his  thoughts  to  the  profef- 
Jion  of  theology  ;  and  the.  perfections .  and  oppref- 
lions  of  government,  both  in  regard  to  civil  and  reli- 
gious  liberty,  having  excited  his.  ftrongeft  indignation, 
ft  became  a  matter  of  prudence  that  he  Ihould  profe- 
cute  his  ftudies  in  a  foreign  univerfity.  He  went  ac¬ 
cordingly  to  Utrecht  •,  and  his  induftry  and  attention 
feeing  direfted  with  fkill,  opened  up  and  unfolded  thofe 


particular,  an.  augmentation  of  the  falaries  of  their 
profeffors ;  a  circumftance  to  which  may  be  aferibed 
their  reputation,  as  it  enabled  them  to  cultivate  with 
fpirrt  the  different  branches  of  knowledge. 

A  zeal  for  truth,  a  love  of  moderation  and  order, 
prudence,  and  humility,  diftinguiftied  Principal  Car¬ 
ftairs  in  an  uncommon  degree.  His  religion  had  no 
mixture  of  aufterity  j  his  fecular  tranfaftions  were  at¬ 
tended  with  no  imputation  of.  artifice  •,  and  the  verfa- 
tility  of  his  talents  made  him  pafs  with  eafe  from  a 
court  to  a  college.  He  was  among  the  laft  w,ho  fuff 
fered  torture  before  the  privy  council,  in  order  to  make 
him  divulge  the  fecrets  intrufted  ts  him,  which  he 
firmly  refilled  •,  and  after  the  revolution,  that  inhu¬ 
man  inftrument  the  thumb-ferew  was  given  to  him 
in  a  prefent  by  the  council— This  excellent  perfon 
died  in  171.51  and  in  1774  his  State  papers  and  Letters^ 
with  an  account  of  his  life,  were  publifhcd  m  one  voL 
410,  by  the  Rev.  Dr  M'Cormick.  CARSUCAj% 
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a  Jefuit,  born  at  Citerna 
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CARSUCAI,  Rainier, 
in  Tufcany,  in  1647,  was  ^le  aut^or  °f  a  Latin  poem, 
entitled  Ars  bene  fcribendt,  which  is  efteemed  both  for 
the  elegance  of  the  ftyle  and  for  the  excellent  precepts 
it  contains.  He  alfo  wrote  fome  good  epigrams.  He 
died  in  1709. 

CART  AM  A,  a  town  of  Spain  in  the  kingdom  of 
Grenada,  formerly  very  confiderable.  It  is  fcated  at 
the  foot  of  a  mountain,  near  the  river  Guadala-Medina, 
in  W.  Long.  4.  28.  N.  Lat.  36.  40. 

CART,  a  land  carriage  with  two  wheels,  drawn 
commonly  by  horfes,  to  carry  heavy  goods,  &.c.  from 
one  place  to  another.  The  word  feems  formed  from 
the  French  charrette ,  which  fignifies  the  fame,  or 
rather  the  Latin  car  ret  a ,  a  diminutive  of  carrus,  See 
Carr. 

In  London  and  Weftminfter  carts  fhali  not *  carry 
more  than  twelve  facks  of  meal,  feven  hundred  and 
fifty  bricks,  one  chaldron  of  coals,  &c.  on  pain  of  for* 
felting  one  of  the  horfes,  (6  Geo.  I.  cap.  6.).  By  the 
laws  of  the  city,  carr-men  are  forbidden  to  ride  cither  on 
their  carts  or  horfes.  They  are  to  lead  or  drive  them 
on  foot  through  the  flrcets,  on  the  forfeiture  of  ten 
(hillings.  (Stat.  1.  Geo.  I.  cap.  57.).  Criminals  ufed 
to  be  drawn  to  execution  on  a  cart.  -  Bawds  and  other 
malefa&ors  are  whipped  at  the  cart?s  tail. 

Scripture  makes  mention,  of  a  fort  of  carts  or  drags 
ufed  by  the. Jews  to  do  the  office  of  threffiing.  They 
were  fupported  on  low  thick  wheels,  bound  with  iron, 
which  were  rolled  up  and  down  on  the  (heaves,  to 
break  themr  and  force  out  the  corn.  Something  of 
the  like  kind  alfo  obtained  among  the  Romans,  under 
the  denomination  of  plauflra ,  of  which  Virgil  makes 
mention,  ("Georg.  I.) 

Tar  claque  Eleufmce  matris  vohentia  plauflra , 
Tribulaque ,  traheceque .—  ■— 

On  which  Scrvius  obferves,  that  trahea  denotes  a  cart 
without  wheels,  and  tribula  a  fort  of  cart  armed  omall 
fides  with  teeth,  chiefly  ufed  in  Africa  for  threfhing 
corn.  The  Scptuagint  and  St  Jerome  reprefent  thefe 
carts  as  furniffied  with  faws,  infomuch  that  their  furface 
was  befet  with  teeth.  David  having  taken  Rabbah, 
the  eapital  of  the  Ammonites,  ordered  all  the  inhabi¬ 
tants  to  be  crufhed  to  pieces  under  fuch  carts,  moving 
on  wheels  fet  with  iron  teeth  *,  and  the  king  of  Darnaf- 
cus  is  faid  to  have  treated  the  Israelites  of  the  land  of 
Gilead  in  the  fame  manner. 

CART-Bote ,  in  Law ,  fignifies  wood  to  be  employed  m 
.  making  and  repairing  inftruments  of  hufbandry.  . 

CARTS  of  War,  a  peculiar  kind  of  artillery  anciently 
in  ufo  among  the  Scots.  They  are  thus  deferibed  in 
an  a£l  of  parliament,  A.  D.  1456  :  u  It  is  thought 
fpeidfull,  that  the  king  may  requeift  to  certain  of  the 
great  burrous  of  the  land  that  are  of  ony  myght,  to 
mak  carts  of  weir,  and  in  ilk  cart  twa  gunnis,  and  ilk 
ane  to  have  two  chalmers;  with  the  remnant  of  the 
graith  that  effeirs  thereto,  and  an  cunnand  man  to 
(hut  thame.”  By  another  a&,  AD.  147 L  Pre“ 
lates  and  barens  are  commanded  to  provide  fuch  carts 
of  war  againft  their  old  enemies  the  Engliffi. 

CARTE,  Thomas,  the  hiftorian,  was  the  fon  of 
Mr  Samuel  Carte  prebendary  of  Lichfield,  and  born 
in  1686.  When  he  was  reader  in  the  abbey-church 
at  Bath,  he  took  oceafion  in  a  30th  of  January  fer- 
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mon,  1714,  to  vindicate  Charles  I.  with  relpeCt  to  Carte 
the  Iriffi  maffacre,  which  drew  him  into  a  controver*  c  irtci  ship, 
fy  with  Mr  Chandler  the  diffenting  minifter  \  and  on  ,1^— , w 
the  acceflion  of  the  prefent  royal  family  he  refufed 
to  take  the  oaths  to  government,  and  put  on  a  lay 
habit.  He  is  faid  to  have  a  fled  as  a  kind  of  fecreta- 
ry  to  Bifhop  Atterbury  before  his  troubles  :  and  m 
the  year  1722,  being  accord  of  high  treafon,  a  re¬ 
ward  of  ioool.  was  offered  for  apprehending  him  ; 
but  Queen  Caroline,  the  great  patronefs  of  learned 
men,  obtained  leave  for  him  to  return  home  in  fecu- 
rity.  He  publiihed,  I.  An  edition  of  Thuanus,  in 
feven  volumes,  folio.  2.  The  life  of  the  firft  Duke 
of  Ormond,  three  volumes,  folio.  3.  The  Hiftory  of 
England,  four  volumes,  folio.  4.  A  Collecl ion  of  origi¬ 
nal  Letters  and  Papers  concerning  the  affairs  of  En g- 
land,  two  volumes  oflavo ;  and  fome  other  works* 

He  died  in  April  1754.  His  Hiftory  of  England  ends 
in  1654.  His  defign  was  to  have  brought  it  down 
to  the  Revolution  \  for  whieh  parpofe  he  had  taken 
great  pains  in  copying  every  thing  valuable  that  could- 
be  met  with  in  England,  Scotland,  France,  Ireland, 

&.c. — He  had  (as  he  himfelf  fays,  p.  43.  of  his  Vindi¬ 
cation  of  a  full  anfwer  to  a  letter  from  a  byftander), 

“  read  abundance  of  colle&ions  relating  to  the  time  of 
King  Charles  II.  and  had  in  his  power  a  feries  of  me¬ 
moirs  from  the  beginning  to  the  end  of  that  reign,  in 
which  all  thofe  intrigues  and  turns  at  court,  at  the 
latter  end  of  that  king’s  life,,  which  Bifhop  Burnet, 
with  all  his  gout  for  tales  of  fecrct  hiftory,  and  alb  his 
genius  for  conje&urcs,  does  not  pretend  to  account  for, 
are  laid  open  in  the  cleared  and  mod  convincing  man¬ 
ner  by  the  perfon  who  was  mod  affe&cd  by  them, 
and  had  the  bell  reafon  to  know  them.” — At  his 
death,  all  his  papers  came  into  the  hands  of  his  widow, 
who  afterwards  married  Mr  Jernegan,  a  member  of  the 
church  of  Rome.  They  are  now  depofited  in  the  Bod¬ 
leian  library,  having  been  delivered  by  Mr  Jernegan  to 
the  univerfity^i  7  7  8,  feit  a  valuable  eonfideration .  hilft 

they  were  in  this  gentleman’s  poffeffion,.  the  earl  of 
Hardwick  paid  200I.  for  the  perufal  of  them.  For  a 
eonfideration  of  300I.  Mr  Maepherfon  had  the  ufe  of 
them  ;  and  from  thefe  and  other  materials  compiled 
his  hiftory  and  Hate-papers.  Mr  Carte  was  a  man  of 
a  ftrong  conftitution  and  indefatigable  application.  - 
When  the  (Indies  of  the  day  were  over,  he  would  eat 
heartily  5  and  in  conversion  was  cheerful  and  enter-  • 
taining. 

CARTE-Blanche ,  a  fort  of  white  paper,  figned  at 
the  bottom  w  ith  a  perfon’s  name,  and  fometimes  alfo 
fealed  with  his  feal,  giving  another  perfon  power  to 
fuperferibe  what  conditions  he  pleafes.  Much  like 
this  is  the  French  blanc  figne,  a  paper  without  writ¬ 
ing,  except  a  fignature  at  the  bottom,  given  by  con¬ 
tending  parties  to  arbitrators  or  friends,  to  fill  up  with 
the  conditions  they  judge  reafonablc,  in  order  to  end 
the  difference. 

CARTEL,  an  agreement  between  two  dates  for 
the  exchange  of  their  prifoners  of  war. 

Cartel  fignifies  alfo«a  letter  of  defiance  or  a  chal¬ 
lenge  to  decide  a  controverfy  either  in  a  tournament  or 
in  a  (ingle  combat.  See  Duel. 

CARTEL  Ship ,  a  ftlip  commiffioned  in  time  of  warAo 
exchange  the  prifoners  of  any  two  hoftile  powers ;  alfo 
to  carry  any  particular  requeft  or  propofal  from  oneAo 

another;. 
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Cartel  Ship,  another  :  for  this  rcafon  the  officer  who  commands  of  vortices. 
Cartes.  ]ier  particularly  ordered  to  carry  no  cargo,  ammuni¬ 
tion,  or  implements  of  war,  except  a  {ingle  gun  for  the 
purpofe  of  firing  fignals. 

CARTES,  Rene  des,  defeended  of  an  ancient  fa¬ 
mily  in  Touraine  in  France,  was  one  of  the  moft 
eminent  philofophers  and  mathematicians  in  the  17th 
century.  At  the  Jefuito  College  at  La  Fleche,  he 
made  a  very  great  progrefs  in  the  learned  languages 
and  polite  literature,  and  became  acquainted  with 
Father  Marfenne.  His  father  defigned  him  for  the 
army  5  but  his  tender  conftitution  then  not  permitting 
him  to  expofe  himfelf  to  fueh  fatigues,  he  wTas  fent 
to  Paris,  where  he  launched  into  gaming,  in  whieh  he 
had  prodigious  fuceefs.  -Here  Marfenne  perfuaded 
him  to  return  to  Rudy  3  which  he  purlued  till  he  went 
to  Holland,  in  May  1616,  where  he  engaged  as  a  vo¬ 
lunteer  among  the  Prince  of  Orange’s  troops.  While 
he  lay  in  garrifon  at  Breda,  he  wrote  a  treatife  on  mufic , 
and  laid  the  foundation  of  feveral  of  his  works.  He 
was  at  the  fiege  of  Roehelle  in  1628  3  returned  to 
Paris  3  and,  a  few  days  after  his  return,  at  an  affembly 
of  men  of  learning  in  the  houfe  of  Monfignor  Bagni, 
the  pope’s  nuncio,  was  prevailed  upon  to  explain  his 
fentiments  with  regard  to  philofophy,  when  the  nuneio 
Urged  him  to  publiffi  his  fyftem.  Upon  this  he  went 
to  Amfterdam,  and  from  thence  to  Franekcr,  where 
he  began  his  metaphysical  meditations ,  and  drew  up  his 
difeourfe  on  meteors .  He  made  a  fiiort  tour  to  England  3 
and  not  far  from  London,  made  fome  obfervations  con¬ 
cerning  the  deelination  of  the  magnet.  He  returned  to 
Holland,  where  he  finifiied  his  treatife  on  the  world. 

His  books  made  a  great  noife  in  France  3  and  Hol¬ 
land  thought  of  nothing  but  difearding  the  old  philo¬ 
fophy,  and  following  his.  Voetius  being  chofen  rec¬ 
tor  of  the  univerfity  of  Utrecht,*  procured  his  philo¬ 
fophy  to  be  prohibited,  and  wrote  againft  him  3  but 
he  immediately  publifhed  a  vindication  of  himfelf.  .  In 
1647,  he  took  a  journey  into  France,  where  the.  king 
fettled  a  penfion  of  3000  livres  upon  him.  Chriftina, 
queen  of  Sweden,  having  invited  him  into  that  king¬ 
dom,  he  went  thither,  where  he  was  received  with  the 
greateft  civility  by  her  majefty,  who  engaged  him  to 
attend  her  every  morning  at  five  o’clock,  to  inftruft 
her  in  philofophy,  and  defired  him  to  revife  and  digeft 
all  his  writings  which  were  unpubliffied,  and  to  form 
a  complete  body  of  philofophy  from  them.  She  like- 
wife  propofed  to  allow  him  a  revenue,  and  to  form  an 
academy,  of  which  he  was  to  be  the  director.  But 
thefe  defigns  were  broken  off  by  his  death  in  1650. 

His  Tody  was  interred  at  Stockholm,  and  17  years  af¬ 
terwards  removed  to  Paris,  where  a  magnificent  monu¬ 
ment  was  eretted  to  him  in  the  church  of  St  Gene- 
vive  du  Mont.  The  great  Dr  Halley,  in  a  paper 
concerning  optics,  obferves,  that  though  fome  of  the 
aneients  mention  refradlion  as  an  effeft  of  tranfpa- 
rent  mediums,  Des  Cartes  was  the  firil  wrho  difeovered 
the  laws  of  refra&ion,  and  reduced  dioptrics  to  a  fei- 
ence.  As  to  his  philofophy,  Dr  Keill,  in  his  introduc¬ 
tion  to  his  examination  of  Dr  Burnet’s  theory  of  the 
earth,  fays,  that  Des  Cartes  was  fo  far  from  applying 
geometry  to  natural  philofophy,  that  his  whole  fyftem 
is  one  continued  blunder  on  aceount  of  his  negligence 
xn  that  point ;  the  laws  obferved  by  the  planets  in  their 
.revolutions  round  the  fun  not  agreeing  with  his  theory 
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His  philofophy  has  accordingly  given  'ttay 
to  the  more  accurate  dilcoveries  and  demonilrations  of 
the  Newtonian  fyftem. 

CARTESIANS,  a  fe&  of  philofophers,  who  ad¬ 
hered  to  the  fyftem  of  Des  Cartes,  founded  on  the 
two  following  principles,  the  one  metaphyfical,  the 
other  phyfical.  The  metaphyfical  one  is,  1  th  nk,  there¬ 
fore  1  am  :  the  phyfieal  principle  is,  that  iiothihg  exfs 
but  fubjiance.  Subftances  he  makes  of  two  kinds  3  the 
one  a  fubftanee  that  thinks,  the  other  a  fubftance  ex¬ 
tended  3  whence  actual  thought,  and  a£lual  extenfion, 
are  the  effence  of  fubftance. 

The  effence  of  matter  being  thus  fixed  in  extenfion, 
the  Cartcfians  conclude  that  there  is  no  vacuum  nor 
any  poflibility  thereof  in  nature  3  bill  that  the  univerfe 
is  abfolutely  full  :  mere  fpace  is  excluded  by  this  prin¬ 
ciple  3  bceaufe  extenfion  being  implied  in  the  idea  of 
fpaee,  matter  is  fo.too.  e-=Upon  thefe  principles  the 
Cartefians  explained  mechanically  how  the  world  was 
formed,  and  how  the  prefent  eeleltial  phenomena  came 
to  take  place.  See  Astronomy  Inaex. 

CARTHAGE,  a  famed  city  of  antiquity,  the  capi¬ 
tal  of  Africa  Propria  3  and  which  for  many  years, 
difputed  with  Rome  the  fovereignty  of  the  world. 
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According  to  Velleius  Paterculus,  this  city  was  built  When 
65,  according  to  Juftin  and  Trogus  72,  according  totounded*‘ 
others  100  or  140  years  before  the  foundations  of 
Rome  were  laid.  It  is  on  all  bands  agreed  that  the 
Phoenicians  wore  the  founders.  . 

The  beginning  of  the  Carthaginian  hiftory,  like 
that  all  other  nations,  is  obfeure  and  uncertain.  In  % 
the  7th  year  of  Pygmalion  king  of  Tyre,  his  filler  Elifa  or  ™ 
Elifa,  o/Dido,  is  faid  to  have  fled,  with  fome  of  her  ,sejJ ' 
companions  and  vaffals,  from  the  cruelty  and  avarice  hCerP^r0.  p| 
of  her  brother,  who  had  put  to  death  her  huffiand  Si-  ther. 
chseus  in  order  to  get  poffeffion  of  his  wealth. 

She  firft  touched  at  the  iiland  of  Cyprus,  where  ffie 
met  with  a  prieft  of  Jupiter,  who  was  defirous  of 
attending  her  3  to  which  {he  readily  confcnted,  and 
fixed  the  priefthood  in  his  family.  At  that  time  it 
was  a  cuftom  in  the  iiland  of  Cyprus,  for  the  young 
women  to  go  on  certain  ftated  days,  before  marriage, 
to  the  fea  fide,  there  to  look  for  grangers,  that  might 
pofiibly  arrive  on  their  coafts,  in  order  to  proftitute 
themfelvcs  for  gain,  that  they  mignt  thereby  aequire  a 
dowry.  Out  of  thefe  the  Tyrians  fele&ed  80,  whom 
they  carried  along  with  them.  From  Cyprus  they 
failed  dire&ly  for  the  coaft  of  Africa  3  and  at  laft 
fafely  landed  in  the  province  called  Africa  Propria ,  not 
Far  from  Utica,  a  Phoenician  city  of  great  antiquity. 

The  inhabitants  received  their  countrymen  with  great 
demonilrations  of  joy,  and  invited  them  to  fettle  among 
them.  The  common  fable  ,  is,  that  the  Phoenicians 
impofed  upon  the  Africans  in  the  following  manner  : 

They  defired,  for  their  intended  fettlement,  only  as 
much  ground  as  an  ox’s  hide  would  encompafs.  *lhi3 
requeft  the  Africans  laughed  at  :  but  were  furprifed, 
when,  upon  their  granting  it,  they  faw  Elifa  cut  the 
hide  into  the  fmalleft  ihreds,  by  which  means  it  fur- 
rounded  a  large  territory  3  in  which  ffie  built  the  cita¬ 
del  called  Byrfa.  The  learned,  however,  are  now  un-  Puildi  th 
animous  in  exploding  this  fable  :  and  it  is  certain,  that  citadel^, 
the  Carthaginians  for  many  years  paid  an  annual  tribute14** 
to  the  Africans  for  the  ground  they  poffeffed. 

The  new  city  foon  became  populous  and  flouriffiing, 
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prthage.  by  the  acceffion  of  the  neighbouring  Africans,  who 
v  ‘  '  came  thither  at  firfl  with  a  view  of  traffic.  In  a  ffiort 
time  it  became  fo  confiderable,  that  Jarbas ,  a  neigh¬ 
bouring  prince,  thought  of  making  himfelf  mafter  of 
it  without  any  effufion  of  blood.  In  order  to  this,  he 
defired  that  an  embaffy  of  ten  of  the  moft  noble  Car¬ 
thaginians  might  be  fent  him  j  and,  upon  their  arrival, 
propofed  to  them  a  marriage  with  Dido,  threatening 
war  in  cafe  of  a  refufal.  The  ambaffadors,  being 
afraid  to  deliver  this  meffage,  told  the  queen  that 
Jarbas  defired  feme  perfon  might  be  fent  him  who 
was  capable  of  civilizing  his  Africans  $  but  that  there 
was  no  poffibility  of  finding  any  of  her  fubje&s  who 
would  leave  his  relations  for  the  converfation  of  fuch 
barbarians.  For  this  they  were  reprimanded  by  the 
queen  •,  who  told  them  that  they  ought  to  be  affiamed 
of  refilling  to  live  in  any  manner  for  the  benefit  of 
their  country.  Upon  this,  they  informed  her  of  the 
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Carthage  ;  that  they  were  very  well  acquainted  with  Carthage, 
the  coafts  of  Italy,  and  had  made  fome  attempts  up-  '  ■ 
on  them  before  this  time  :  and  that,  even  at  this  early 
period,  a  fpirit  of  jealoufy  had  taken  place  between 
the  two  republics.  Some  time  near  this  period,  the 
Carthaginians  had  a  mind  to  difeontinue  the  tribute 
they  had  hitherto  paid  the  Africans  for  the  ground  on 
which  their  city  flood.  But,  notwithftanding  all  their 
power,  they  were  at  prefent  unfuccefsful  )  and  at 
lafl  were  objiged  to  conclude  a  peace,  one  of  the  ar¬ 
ticles  of  which  was,  that  the  tribute  fhould  be  conti¬ 
nued. 

By  degrees  the  Carthaginians  extended  their  power  Sicily  inva- 
over  all  the  iflands  in  the  Mediterranean,  Sicily  ex- ded  by  the 
cepted  ;  and  for  the  entire  conquefl  of  this,  they  made  Cartha£ini* 
vafl  preparations,  about  480  years-before  Chrifl.  Their  anSfc 
army  confifled  of  300,000  men  ;  their  fleet  was  com- 
pofed  of  upwards  of  2000  men  of  war,  and  3000  tranf- 
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according  to  her  own  decifion,  fhe  ought  to  facrifice 
herfclf  for  the  good  of  her  country.  The  unhappy 
queen,  rather  than  fiibmit  to  be  the  wife  of  fuch  a 
barbarian,  caufcd  a  funeral  pile  to  be  ere&ed,  and  put 
an  end  to  her  life  with  a  dagger. 

This  is  Juftin’s  account  of  the  death  of  Queen  Di¬ 
do,  and  is  the  moft  probable  ;  Virgil’s  flory  of  her 
amour  with  Aeneas  being  looked  upon  as  fabulous, 
even  in  the  days  of  Macrobius,  as  we  are  informed 
by  that  hiftorian.  How  long  monarchical  government 
continued  in  Carthage,  or  what  happened  to  this  ftate 
in  its  infancy,  we  are  altogether  ignorant,  by  reafon 
of  the  Punie  archives  being  deftroyed  by  the  Romans; 
fo  that  there  is  a  chafm  in  the  Carthaginian  hlflory 
-for  above  300  years.  It  however  appears,  that  from 
the  very  beginning  the  Carthaginians  applied  them- 
(elves  to  maritime  affairs,  and  were  formidable  by  fea 
in  the  time  of  Cyrus  and  Cambyfes.  From  Diodorus 
Siculus  and  Juftin,  it  appears  that  the  principal  fup- 
port  of  the  Carthaginians  wrcre  the  mines  of  Spain,  in 
which  country  they  feem  to  have  eftabliflied  themfelves 
very  early.  By  means  of  the  riches  drawn  from  thefe 
mines,  they  were  enabled  to  equip  fuch  formidable 
fleets  as  we  are  told  they  fitted  out  in  the  time  of 
Cyru5  or  Cambyfes.  Juftin  infinuates,  that  the  firfl 
Carthaginian  fettlemcnt  in  Spain  happened  when  the 
city  of  Gades,  now  Cadiz,  was  but  of  late  ftanding,  or 
even  its  infancy.  The  Spaniards  finding  this  new 
colony  begin  to  ilourifh,  attacked  it  with  a  numerous 
army,  infomuch  that  the  inhabitants  were  obliged  to  call 
in  the  Carthaginians  to  their  aid.  The  latter  very  readily 
granted  their  requeft,  and  not  only  repulfed  the  Spa¬ 
niards,  but  made  themfelves  mafters  of  almoft  the  whole 
province  in  which  their  new  city  flood.  By  this  fuc- 
cefs,  they  were  encouraged  to  attempt  the  conquefl  of 
the  whole  country :  but  having  to  do  with  very  war¬ 
like  nations,  they  could  not  pufh  their  conquefts  to 
any  great  length  at  firfl  ;  and  it  appears,  from  the  ac¬ 
counts  of  Livy  and  Polybius,  that  the  greateft  part  of 
Spain  remained  unfubdued  till  the  time  of  Hamilcar, 
Afd rubai,  and  Hannibal. 

About  qo3  years  before  the  birth  of  Chrifl,  the 
Carthaginians  entered  into  a  treaty  with  the  Romans. 
It  related  chiefly  to  matters  of  navigation  and  com¬ 
merce.  From  it  we  learn  that  the  whole  iiland  of 
Sardinia,  and  part  of  Sicily,  were  then  fubjeft  to 


made  no  doubt  of  conquering  the  whole  ifland  in  a 
Angle  campaign.  In  this,  however,  they  found  them¬ 
felves  miferably  deceived.  Hamilcar  their  general 
having  landed  his  numerous  forces,  invefted  Himera, 
a  city  of  confiderable  importance.  He  carried  on  his 
attacks  with  the.  greateft  affiduity  ;  but  was  at  lafl  at¬ 
tacked  in  his  trenches  by  Gelon  and  Theron,.  the  ty¬ 
rants  of.  Syracufe  and  Agrigentum,  who  gave  the 
Carthaginians  one  of  the  greateft  overthrow  s  mention-  § 
ed  in  hiftory.  A11  hundred  and  fifty  thoufand  were  They  are 
killed  in  the  battle  and  purfuit,  and  all  the  reft  taken  utterly  de- 
priforiers  ;  fo  that  of  fo  mighty  an  army  not  a  Angle 
perfon  cfcaped.  Of  the  2000  fliips  of  war  and  3000 
tranfports,  of  which  the  Carthaginian  fleet  confifled, 
eight  ffiips  only,  which  then  happened  to  be  out  at 
fea,  made  their  cfcape  :  thefe  immediately  fet  fail  for 
Carthage  ;  but  were  all  caft  away,  and  every  foul 
perifhed,  except  a  few  who  were  faved  in  a  fmall  boat, 
and  at  lafl  reached  Carthage  with  the  difmal  news  of 
the  total  lofs  of  the  fleet  and  army.  No  words  can 
exprefs  the  confternation  of  the  Carthaginians  upon 
receiving  the  news  of  fo  terrible  a  difafter.  Ambaf- 
fadors  were  immediately  difpatched  to  Sicily,  with 
orders  to  conclude  a  peace  upon  any  terms.  They 
put  to  fea  without  delay  ;  and  landing  at  Syracufe, 
threw  themfelves  at  the  conqueror’s  feet.  They  beg-  Peacfcorw 
ged  Gelon,  with  many  tears,  to  receive  their  city  into  eluded, 
favour,  and  grant  them  a  peace  on  whatever  terms  lie 
fhould  choofe  to  preferibe.  He  granted  their  requeft, 
upon  condition  that  Carthage  fhould  pay  him  2000 
talents  of  filver  to  defray  the  expences  of  the  war;  that 
they  fhould  build  two  temples,  where  the  articles  oF 
the  treaty  fliould  be  lodged  and  kept  as  facred  ;  and 
that  for  the  future  they  fliould  abftain  from  human  fa- 
crifices.  This  was  not  thought  a  dear  purehafe  of  a 
peace  for  which  there  was  fuch  occafion  ;  and  to  ftiow 
their  gratitude  for  Gelon’s  moderation,  the  Carthagi¬ 
nians  complimented  his  wife  Demeiata  with  a  crown  of 
gold  worth  FOO  talents. 

From  this  time  we  find  little  mention  of'the  Car¬ 
thaginians  for  70  years.  Some  time  during  this  pe¬ 
riod,  however,  they  had  greatly  extended  their  do¬ 
minions  in  Africa,  and  likewife  fhaken  off  the  tribute  I0 
which  gave  them  fo  much  uncafinefs.  They  hadDifpu  e 
warm  difputes  with  the  inhabitants  of  Cyrene  the  ca- with  the 
pital  of  Cyrenaica,  about  a  regulation  of  the  limits Cyreneaus, 
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of  their  refpe&ive  territories.  The  confequcnce  of  it  by  Gelon. 
thefe  difputes  was  a  war,  which  reduced  both  nations 
fo  lovr,  that  they  agreed  firft  to  a  eeffation  of  arms, 
and  then  to  a  peace.  At  laft  it  was  agreed,  that 
each  ftate  fhould  appoint  two  commiffanes,  who 
fliould  fet  out  from  their  refpeaive  cities  on  the  lame 
day,  and  that  the  fpot  on  which  they  met  fliould^be 
the  boundary  of  both  dates.  In  confequence  oi  this, 
two  brothers  called  P/«'/W  were  fent.  out  from-. Car¬ 
thage,  who  advanced  with  great  celerity,  while  thole 
from  Cyrene  were  much  more  flow;  in  their  motions. 

Whether  this  proceeded  from  accident  or  defign,  or 
perfidy,  we  are  not  certainly  informed  j  but,  be  this 
as  it  will,  the  Cyreneans,  finding  themfelves  greatly 
outftripped  by  the  Philseni,  accufed  them  of  breach 
of  faith,  aliening  that  they  had  fet  out  before  the 

time  appointed,  and  eonfequently  that  the  convention 
between  their  principals  was  broken.  The  Philaem 
defired  them  to  propofe  fome  expedient  whereby  -  .licir 
differences  might  be  -accommodated ;  -promiimg  to 
fubmit  to  it  whatever  it  might  be.  The  Cyreneans 
then  propofed,  either  that  the  Philami  fliould  retire 
from  the  place  where  they  were,  or  that  they  fliould  be 
'buried  alive  upon  the  fpot.  With  this  laft  condition 
the  brothers  immediately  complied,  and  by  their  deatft 
gained  a  large  extent  of  territory  to  their  country. 

The  Carthaginians  ever  after  celebrated  this  as  a  molt 
brave  and  heroic  aftion  •,  paid  them  divine  honours ; 
and  endeavoured  to  immortalize  their  names,  by  erect¬ 
ing  two  altars  there,  with  fuitable  infcriptions  upon 

th<About  the  year  before  Chrift  41 2>  h™.  d!1P.utes 
happening  between  the  Egeftines  and  Selinuntines, 
inhabitants  of  two  cities  m  Sicily,  the  foimer  called 
in  the  Carthaginians  to  their  afliftance;.  and  oeca- 
fioned  a  new  invafion  of  Sicily  by  that  nation.  rea 
preparations  were  made  for  this  war  :  Hanniba  ,  w  o 
they  had  appointed  general,  was  empowered  to  raile 
an  army  equal  to  the  undertaking,  and  equip  a  lmt- 
able  fleet.  They  alfo  appointed  certain  funds  tor  de¬ 
fraying  all  the  expences  of  the  war  intending  to  ex 
-ert  their  whole  force  to  reduce  the  illand  under  their 

i'he" Carthaginian  general  having  landed  his  forces, 
immediately  marched  for  Selinis.  In  hisway  he  took 
Emporium,  a  town  fituated  on  the  river  Mazara  ,  an 
having  arrived  at  Selinis,  he  immediately  inverted  it. 

The  befieged  made  a  very  vigorous  defence  ;  but  at 
laft  the  city  was  taken  by  ftorm,  and  the  inhabitants 
•were  treated  with  the  utmoft  cruelty.  All  were  maf- 
facred  by  the  favage  conqueror,  except  the  women  who 
fled  to  the  temples  j  and  thefe  efcapcd,  not  through 
the  merciful  difpofition  of  the  Carthaginians,  but  be- 
caufe  they  were  afraid,  that  ifdrivento  defpair  they 
would  fet  fire  to  the  temples,  and  by  that  means  con- 
fume  the  treafure  they  expefted  to  find  in  thofe  places. 

Sixteen  thoufand  were  maffacred ;  2250 nefeaPed 
Agrigentum-,  and  the  women  and  children,  about 
rooo  in  number,  were  carried  away  captives.  At  the 
fame  time  the  temples  were  plundered,  and  the  city 

rszed  to  the  ground.  #  ,  t  - 

After  the  redu&ion  of  Selinis,  Hannibal  laid  fiege 
to  Himera  *,  that  city  he  defired  above  al1  things  to  be- 
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11  uy  cvuiu,  His  troop,  flufhed  with  their  late  fuc-  Caitlugt. 
cefs,  behaved  with  undaunted  courage  :  but  finding  his  — 
battering  engines  not  to  anfwer  his  purpofe  fufheient- 
ly,  he  undermined  the  wall,  fupportmg  it  with  laige 
beams  of  timber,  to  which  he  afterwards  fet  fire,  and 
thus  laid  part  of  it  flat  on  the  ground.  Notwithftard- 
mg  this  advantage,  however,  the  Carthaginians  wero 
feveral  times  repulfed  with  great  (laughter  j  but  at  laft 
they  became  matters  of  the  place,  and  treated  it  in  the 
fame  manner  as  they  had  done  Selinis. .  After  this, 
Hannibal,  difmifiing  bis  Sicilian  and  Italian  -allies,  re¬ 
turned  to  Africa.  , 

The  Carthaginians  were  now  fo  mueh  elated,  that 
they  meditated  the  redudion  of  the  whole  illand.  But 
as  the  age  and  infirmities  of  Hannibal  rendered  him 
incapable  of  commanding  the  forces  alone,  ‘they  join¬ 
ed  in  commi-flion  with  him  Imilcar^the  foil  of  Hanno, 
one  of  the  fame  family.  On  the  landing '  of  the  Car¬ 
thaginian  army,  all  Sicily  vras  alarmed,  and  the  prin¬ 
cipal  cities  put  themfelves  into  the  belt  ftate  of  de-  ^ 
fence  they  were  able.  .The  Carthaginians  immediately  Agrigea* 
marehed  to  Agrigentum,.  and  began  to  batter  the  walls  turn  be- 
with  great  fury.  The  befieged,  however  defended  *  *  > 

themfelves  with  incredible  refolution,^  m  a  Tally  burnt 
all  the  machines  raifed  ugainft  their  city,  and  repulfed 
the  enemy  with  ‘great  daughter.  The  Syraeufans,  in 
the  mean  time,  being  alarmed  at  the  danger  of  Agri¬ 
gentum,  fent  an  army  to  its  relief.  On  their  approach 
they  were  immediately  attacked  by  the  Carthaginians  ; 
but  after  a  fharp  difpute  the  latter  were  defeated,  and 
forced  to  fly  to  the  very  walls  of  Agrigentum,  w  ith  the 
-lofs  of  6000  men.  Had  the  Agrigentine  commanders 
now  Tallied  out,  and  fallen  upon  the  fugitives,  m  all 
probability  the  Carthaginian  army  mull  have  been  de- 
ftroyed  ;  but,  either  through  fear  or  corruption,  they 
-refufed  to  ftir  out  of  the  place,  and  this  occafioned  the  jff 
lofs  of  it.  Immenfe  booty  was  found  in  the  city  \  and  an(j 
the  Carthaginians  behaved  with  their  ufual  cruelty,  put¬ 
ting  all  their  inhabitants  to  the  fvord,  not  excepting 
even  thofe  who  had  fled  to  the  temples. 

The  next  attempt  of  the  Carthaginians  was  defign- 
ed  againft  the  city  of  Gela  5  but  the  Gcleans,  being 
greatly  alarmed,  implored  the  protection  of  Syracufe  . 
and  at  their  requeft,  Dionyfius  was  fent  to  aflift  them 
with  2000  foot  and  400  horfe.  The  Geleans  were 
fo  well  fatisfied  with  his  conduit,  that  they  treated 
him  with  the  higheft  marks  of  diftinftion  ;  they  even 
fent  ambaffadors  to  Syracufe  to  return  thanks  for  the 
important  fervices  done  them  by  fending  mm  t  1- 
ther  ;  and  foon  after  he  was  appointed  general  illinio 
of  the  Syracufan  forees  and  thofe  of  their  allies  againft 
the  Carthaginians.  In  the  mean  time  Imilcar,  having 
razed  the  city  of  Agrigentum,  made  an  incurfion 
into  the  territories  of  Gela  and  Comarina  •,  uhicn 
having  ravaged  in  a  dreadful  manner  he  camed  off 
fueh  immenie  quantity  of  plunder,  as  filled  his  whole  ,, 
camp  He  then  marched  againft  the  city  5  but  though  Gela  be- 
it  was  but  indifferently  fortified,  he  met  with  a  yeryfiegei 
vigorous  refiftanee  •,  and  the  place  held  out  for  a  long 
time  without  receiving  any  afliftance  from  its  allies. 

At  laft  Dionyfius  came  to  its  afliftance  with  an  army 
of  co, oco  foot  and  1000  horfe.  With  thefe  he  at¬ 
tacked  the  Carthaginian  camp,  but  was  repulfed  with 
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to  Himera  5  that  city  he  defired  above  aUthwgso  e-  ^  .  after  w£;ch>  he  called  a  council  of  war,  the 
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was  fo  much  fuperior.  to  them  in  ftrength,  it  would  be 
highly  imprudent  to  put  all  to  the  iffue  of  a  battle  • 
and  therefore  that  the  inhabitants  fhould  be  perfuaded 
to  abandon  the  country,  as  the  only  means  of  faving 
their  lives.  In  eonfequence  of  this,  a  trumpet  was 
fent  to  Imilear  to  defire  a  eeffation  of  arms  till  the  next 
day,  in  order,  as  was  pretended,  to  bury  the  dead,  but 
in  reality  to  give  the  people  of  Gela  an  opportunity  of 
making  their  efeape.  Towards  the  beginning  of  the 
night  the  bulk  of  the  citizens  left  the  plaee  j  and  he 
himfelf  with  the  army  followed  them  about  midnight. 

To  amufe  the  enemy,  he  left  2000  of  his  light-arm¬ 
ed  troops  behind  him,  commanding  them  to  make 
fires  all  night,  and  fet  up  loud  (houts  as  though  the 
army  ftill  remained  in  the  town.  At  day-break  thefe 
took  the  fame  route  as  their  companions,  and  purfued 
their  march  with  great  celerity.  The  Carthaginians, 
finding  the  city  deferted  by  the  greatefl  part  of  its 
inhabitants,  immediately  entered  it,  putting  to  death 
all  who  had  remained  5  after  which,  Imilear  having 
thoroughly  plundered  it,  moved  towards  Camarina. 

The  inhabitants  of  this  city  had  been  likewife  drawn 
off  by  Dionyfius,  and  it  underwent  the  fame  fate  with 
Gela. 

Notwithflanding  thefe  fuccefles,  .however,  Imilear 
finding  his  army  greatly  weakened,  partly  by  the  ca¬ 
sualties  of  war,  and  partly  by  a  plague,  which  broke 
out  in  it,  fent  a  herald  to  Syracufe  to  offer  terms  of 
peace.  His  unexpedled  arrival  was  very  agreeable 
to  the  Syraeufans,  and  a  peace  was  immediately  con¬ 
cluded  upon  the  following  terms,  viz.  That  the  Car¬ 
thaginians,  befides  their  ancient  aequifitions  in  Sicily, 
fhould  hill  poffefs  the  countries  of  the  Silicani,  the  Sc- 
linuntines,  the  Himereans,  and  Agrigentincs  ;  that 
the  people  of  Gela  and  Camarina  fhould  be  permitted 
to  refide  in  their  refpedtive  cities,  whieh  yet  fhould 
be  difmantled,  upon  their  paying  an  annual  tribute  to 
the  Carthaginians  ;  that  all  the  other  Sicilians  fhould 
preferve  their  independency  except  the  Syraeufans,  who 
fhould  continue  in  fubjedlion  to  Dionyfius. 

The  tyrant  of  Syraeufe,  however,  had  concluded 
this  peace  with  no*other  view  than  to  gain  time,  and 
to  put  himfelf  in  a  condition  to  attack  the  Cartha¬ 
ginian  territories  with  greater  foree.  Having  ae- 
eomplifhed  this,  he  acquainted  the  Syraeufans  with 
his  defign,  and  they  immediately  approved  of  it  *,  upon 
whieh  he  gave  up  to  the  fury  of  the  populace  tlie  per- 
fons  and  pofTefTions  of  the  Carthaginians  who  refided 
in  Syracufe,  and  traded  there  on  the  faith  of  treaties. 

As  there  wrere  many  of  their  fliips  at  that  time  in  the 
harbour,  laden  with  cargoes  of  great  value,  the  people 
immediately  plundered  tjiem  ;  and,  not  eontent  with 
this,  ranfacked  gll  their  houfes  in  a  mofl  outrageous 
manner.  This  example  was  followed  throughout  the 
whole  ifland  *,  and  in  the  mean  time  Dionyfius  dif- 
1  ‘d  a  herald  to  Carthage,  with  a  letter  to  the  fe- 
■  id  people,  telling  them,  that  if  they  did  not  im- 
r.  fv  ely  withdraw'  their  gar'rifons  from  all  the  Greek 
f  ■  n  Sicily,  the  people  of  Syraeufe  w  ould  treat  them 
enemies.  With  this  demand,  how  ever,  he  did  not  al- 
tbem  to  comply  5  for  without  waiting  for  any  an- 
‘  r*om  Carthage,  he  advanced  with  his  army  to 
Eryx,  near  whieh  flood  the  eity  of  Motya,  a 
*  ■  jpnian  eolony  of  great  importance  5  and  this  he 
•r  ately  inveiled.  But  foon  after,  leaving  his  bro* 
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tlier  Leptines  to  carry  on  the  attack,  he  himfelf  went  Carthage, 
with  the  greatefl  part  of  his  forces  to  reduee  the  cities  v  v— ^ 

in  alliance  with  the  Carthaginians.  He  deftroyed 
their  territories  with  fire  and  fword,  eut  down  all  their 
trees  \  and  then  fat  down  before  Egefla  and  Entella, 
mofl  of  the  other  towns  having  opened  their  gates  at 
his  approach  :  but  thefe  baffling  his  utmofl  efforts,  he 
returned  to  Motya,  and  puflied  on  the  fiege  of  that 
plaee  with  the  utmoff  vigour. 

The  Carthaginians,  in  the  mean  time,  though  alarm¬ 
ed  at  the  meffage  fent  them  by  Dionyfius,  and  though 
reduced  to  a  miserable  fituation  by  the  plague  which  had 
broke  out  in  their  eity,  did  not  defpond,  but  fent  offi¬ 
cers  to  Europe,  with  confiderable  fums,  to  raife  troops  21 
with  the  utmoff  diligence.  Ten  galleys  were  alfo  font  Syraeufan. 
from  Carthage  to  deffroy  all  the  fliips  that  were  found  jJnPs 
in  the  harbour  of  Syraeufe.  The  admiral,  according  oy 
to  his  orders,  entered  the  harbour  in  the  night,  with¬ 
out  being  difeerned  by  the  enemy  5  and  having  funk 
moll  of  the  fhips  he  found  there,  returned  without  the 
lofs  of  a  man. 

All  this  while  the  Motyans  defended  themfelves  with  Motya  ta- 
ineredible  vigour  *  w  hile  their  enemies,  defirous  °f  Credos  ^ 
revenging  the  cruelties  exereifed  upon  their  country¬ 
men  by  the  Carthaginians,  fought  like  lions.  At  laft 
the  plaee  was  taken  by  fform,  and  the  Greek  foldiers 
began  a  general  maflaere.  For  fome  time  Dionyfius 
wras  not  able  to  reftrain  their  fury  :  but  at  laft  he 
proclaimed  that  the  Motyans  fhould  fly  to  the  Greek 
temples  •  which  they  accordingly  did,  and  a  Hop  was 
put  to  the  daughter  \  but  the  foldiers  took  care  tho¬ 
roughly  to  plunder  the  town,  in  which  they  found  a 
great  treafure. 

The  following  fpring,  Dionyfius  invaded  the  Cartha¬ 
ginian  territories,  and  made  an  attempt  upon  Egefta  : 
but  here  lie  was  again  difappointed.  The  Carthagi¬ 
nians  were  greatly  alarmed  at  his  progrefs  ;  but,  next 
year,  notwithflanding  a  eonfiderable  lofs  fuftained  in 
a  fea-fight  with  Leptines,  Himileo  their  general  land¬ 
ed  a  powerful  army  at  Panormus,  feized  upon  Eryx, 
and  then  advancing  towards  Motya,  made  himfelf  ma¬ 
tter  of  it  before  Dionyfius  could  fend  any  forees  to  its 
relief.  He  next  advanced  to  Mcffana,  which  be  like- 
wife  befieged  and  took  }  after  which  mofl  of  the  Siculi 
revolted  from  Dionyfius.  25 

Notwithflanding  this  defe£lion,  Dionyfius,  finding  Greeks  de* 
his  forees  ftill  amount  to  30,000  foot  and  3000  horfe,  *eatec*  aj* 
advanced  againft  the  enemy.  At  the  fame  time  Lep-  caitWL 
tines  was  fent  with  the  Syraeufan  fleet  againft  that  ofnians> 
the  Carthaginians,  but  with  pofitive  orders  not  to 
break  the  line  of  battle  upon  any  aeeount  whatever. 

But,  notwithflanding  thefe  orders,  he  thought  proper 
to  divide  his  fleet,  and  the  eonfequence  of  this  was  a 
total  defeat  •  above  100  of  the  Syraeufan  galleys  being 
funk  or  taken,  and  20,000  of  their  men  killed  in  the 
battle  or  in  the  purfuit.  Dionyfius,  difheartened  by  this  Syracufe 
misfortune,  returned  with  his  army  to  Syracufe,*  being  befieged  by 
afraid  that  the  Carthaginian  fleet  might  become  ma- 
fters  of  that  city,  if  he  fhould  advance  to  fight  the  land  ^  1 
army.  Himileo  did  not  fail  immediately  to  inveft  the 
capital  *,  and  had  certainly  become  mailer  of  it,  and 
confequently  of  tbe  whole  ifland,  had  not  a  mofl  ma¬ 
lignant  peftilence  . obliged  him  to  defiftfrom  all  further 
operations.  This  dreadful  m.  lady  made  great  havock 
among  his  forces  both  by  fea^  and  laud  j  and,  to  eom- 
Q  c  plete 
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Cartilage,  plete  his  misfortunes,  Dionyfius  attacked  him  unex- 
v  pe£ledly,  totally  ruined  his  fleet,  and  made  himfelf 
mafter  of  his  camp. 

Himilco,  finding  himfelf  altogether  unable  to  fuftain 
another  attack,  was  obliged  to  come  to  a  private 
agreement  with  Dionyfius  ;  who  for  300  talents  con- 
fented  to  let  him  efcape  to  Africa  with  the  fhattcred 
remains  of  his  fleet  and  army.  The  unfortunate  ge¬ 
neral  arrived  at  Carthage,  clad  in  mean  and  fordid 
attire,  where  he  was  met  by  a  great  number  of  peo¬ 
ple  bewailing  their  fad  and  inaulpi&ious  fortune.  Hi- 
milco  joined  them  ip  their  lamentations  ;  and,  being 
unable  to  furvive  his  misfortunes,  put  an  end  to  his 
own  life.  He  had  left  Mago  in  Sicily,  to  take  care 
of  the  Carthaginian  interefts  in  the  belt  manner  he 
could.  In  order  to  this,  Mago  treated  all  the  Sicilians 
fubjeft  to  Carthage  with  the  greateft  humanity  ;  and, 
having  received  a  confiderable  number  of  foldiers  from 
Africa,  he  at  laft  formed  an  army  with  which  he  ven¬ 
tured  a  battle  ;  in  this  he  was  defeated,  and  driven 
out  of  the  field,  with  the  lofs  of  800  men  ;  which 
obliged  him  to  defift  from  farther  attempts  of  that 
nature. 

jvnumex  Notwithftanding  all  thefe  terrible  difafters,  the  Car- 
invafion  of  thaginian6  could  not  forbear  making  newr  attempts  up- 
Sicily.  on  the  0f  Sicily  ;  and  about  the  year  before 

Chrift  392,  Mago  landed  in  it  with  an  army  of  80,000 
men.  This  attempt,  however,  was  attended  with  no 
better  fuccefs  than  before  :  Dionyfius  found  means  to 
reduce  him  to  fuch  ftraits  for  w'ant  of  provifions,  that 
he  was  obliged  to  fue  for  peace.  This  continued  for 
nine  years,  at  the  end  of  which  the  war  was  renewed 
with  various  fuccefs.  It  continued  with  little  interrup¬ 
tion  till  the  year  before  Chrift  376,  when  the  Syra- 
cufan  ftate  being  rent  by  civil  diffenfions,  the  Car¬ 
thaginians  thought  it  a  proper  time  to  exert  them- 
felves,  in  order  to  become  mafters  of  the  whole  llland. 
They  fitted  out  a  great  fleet,  and  entered- into  alliance 
with  Icetas,  tyrant  of  Leontini,  who  pretended  to  have 
taken  Syracufe  under  his  protection.  By  this  treaty, 
the  two  powers  engaged  to  aflift  each  other,  in  order  to 
expel  Dionyfius  II.  after  which  they  were  to  divide 
the  ifland  between  them.  The  Syracufans  applied  for 
fuccours  to  the  Corinthians  :  and  they  readily  fent 
them  a  body  of  troops  under  the  command  of  Timo¬ 
leon  an  experienced  general.  By  a  ftratagem,  he  got 
his  forces  landed  at  Taurominium,  The  whole  of 
them  did  not  exceed  1200  in  number  :  yet  with  thefe 
lie  marched  again!!  Icetas,  who  was  at  the  head  of 
5000  men  :  his  army  he  furprifed  at  fupper,  put  300 
of  them  to  the  Tword,  and  took  600  prifoners.  He 
then  marched  to  Syracufe,  and  broke  into  one  part  of 
the  town  before  the  enemy  had  any  notice  of  his  ap¬ 
proach  :  here  he  took  poft,  and  defended  himfelf  with 
fuch  refolution,  that  he  could  not  be  diflodged  by  the 
united  power  of  Icetas  and  the  Carthaginians. 
Fooltthcon-  In  this  place  he  remained  for  fomc  time,  in  ex  pec- 
of  the  tation  of  a  reinforcement  from  Corinth  ;  till  the  arri- 
Carthagini-  yal  Qf  ^ich  he  did  not  judge  it  pradicable  to  extend 
an  admiral.  ^  conquefts._ .The  Carthaginians,  being  apprifedthat 
the  Corinthian  fuccours  were  detained  by  tempeftuous 
weather  at  Thurium,  pofted  a  flrong  fquadron, .  under 
Hanno  their  admiral,  to  intercept  them  in  their,  pa  1- 
fage  to  Sicily.  But  that  commander,  not  imagining 
the  Corinthians  would  attempt  a  paflage  to  Sicily  in 


fudi  a  ftorrny  feafon,  left  his  ftation  at  Thurium,  and  Canhag$ 
%rdering  his  feamen  to  crown  themfelves  with  garlands,  w "V-** 
and  adorn  their  veffels  with  bueklers  both  of  the  Greek 
and  Carthaginian  form,  failed  to  Syracufe  in  a  triumph* 
ant  manner.  Upon  his  arrival  there,  he  gave  the  troops 
in  the  citadel  to  underftand  that  he  had  taken  the  fuc¬ 
cours  Timoleon  expelled,  thinking  by  this  means  to 
intimidate  them  to  furrender.  But,  while  he  thus 
trifled  away  his  time,  the  Corinthians  inarched  with 
great  expedition  to  Rhegium,  and,  taking  the  advan¬ 
tage  of  a  gentle  breeze,  were  cafily  wafted  over  into 
Sicily.  Mago,  the  Carthaginian  general,  vras  no  fooner  Cowardice 
informed  of  the  arrival  of  this  reinforcement,  than  he  of  Mago. 
ftruck  with  terror,  though  the  whole  Corinthian 
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army  did  not  exceed  4000  men  ;  and  foon  after,  fear¬ 
ing  a  revolt  of  his  mercenaries,  he  weighed  anchor,  in 
fpitc  of  all  the  remonftrances  of  Icetas,  and  fet  fail  for 
Africa.  Here  he  no  fooner  arrived,  than,  overcome 
with  grief  and  fhame  for  his  unparalleled  cow  ardice,  he 
laid  violent  hands  on  himfelf.  His  body  was  hung  up¬ 
on  a  gallows  or  crofs,  in  order  to  deter  fucceeding  ge¬ 
nerals  from  forfeiting  their  honour  in  fo  flagrant  a 

manner.  3d 

After  the  flight  of  Mago,  Timoleon  carried  all  be-  Exploits  0! 
fore  him.  He  obliged  Icetas  to  renounce  his  alliance  Tinicleov 
with  the  ftate  of  Carthage,  and  even  depofed  him,  and 
continued  his  military  preparations  with  the.  greateft 
vigour.  On  the  other  hand,  the  Carthaginians  pre¬ 
pared  for  the  enfuing  campaign  with  the  greateft  ala¬ 
crity.  An  army  of  70,000  men  was  fent  over,  with  a 
fleet  of  200  fliips  of  war,  and  Idoo  tranfports  laden 
with  warlike  engines,  armed  chariots,  horfes,  and  all 
other  forts  of  provifions.  This  immenfe  multitude* 
however,  was  overthrow  n  on  the  banks  of  the  Crime- 
fus  by  Timoleon  :  10,000  were  left  dead  on  the  field 
of  battle  ;  and  of  thefe  above  3000  w'ere  native  Car¬ 
thaginians  of  the  be!!  families  in  the  city.  Above 
15,000  were  taken  prifoners;  all  their  baggage  and 
provifions,  with  2C0  chariots,  iooc  coats  of  mail,  and 
10,000  ftiields,  fell  into  Timoleon’s  hands.  Thefpoil, 
which  confifted  chiefly  of  gold  and  filver,  was  fo  im¬ 
menfe,  that  the  whole  Sicilian  army  was  three  days  in 
collc&ing  it  and  ftripping  the  flain.  After  this  fig.nal 
victory,  he  left  his  mercenary  forces  upon  the  frontiers 
of  the  enemy,  to  plunder  and  ravage. the  country; 
while  he  himfelf  returned  to  Syracufe  with  the  reft  of 
his  army,  where  he  was  received  with  the  greateft  de- 
monftrations  of  joy.  Soon  after,  Icetas,  grown  weary 
of  his  private  ftation,  concluded  a  new  peace  with  the 
Carthaginians ;  and,  having  aflembled  an  army,. ven¬ 
tured  an  engagement  with  Timoleon  :  but  in  this  he 
was  utterly  defeated;  and  himfelf,  with  Eupolemus 
his  fon,  and  Euthymus,  general  of  his  horfe,  were 
brought  bound  to  Timoleon  by  their  own  foldiers. 

The  two  firft  were  immediately  executed  as.  tyrants 
and  traitors,  and  the  laft  murdered  in.  cold  blood  ;  ice- 
tas’s  wives  and  daughters  were  likewife  cruelly  put  to 
death  after  a  public  trial.  In  a  fhort  time  after,  Ma- 
mercus,  another  of  the  Carthaginian  confederates,  was 
overthrown  by  Timoleon,  with  the  lofs  of.  2000  men. 

Thefe  misfortunes  induced  the  Carthaginians  to  con-  c 
elude  a  peace  on  the  following  terms:  I  hat  all 
Greek  cities  ftiould  be  fet  free  ;  that  the. river  Iialycus 
ftiould  be  the  boundary  between  the  territories  of  both 
parties ;  that  the  natives  of  the  cities  fubjett  to  the 
1  7  Carthaginians 
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&rtHJLg«*  Carthaginians  fhould  be  allowed  to  withdraw,  if  they 
•— Y"**’"'  plea  fed,  to  Sy  racufe,  or  its  dependencies,  with  their 
families  and  effects  \  and,  laftly,  that  Carthage  fhould 
not,  for  the  future,  give  any  alfiftance  to  the  remaining 
tyrants  againft  Syracufe. 

About  316  years  before  Chrift,  we  find  the  Car¬ 
thaginians  engaged  in  another  bloody  war  with  the 
Sicilians,  on  the  following  oecafion  5  Sofiftratus,  who 
had  ufurped  the  fupreme  authority  at  Syracufe,  having 
been  forced  by  Agathoeles  to  raife  the  fiege  of  Rhe- 
gium,  returned  with  his  (battered  troops  to  Sicily* 
Rut  foon  after  this  unfuecefsful  expedition  he  was  ob¬ 
liged  to  abdicate  the  fovereignty  and  quit  Syracufe. 
With  him  were  expelled  above  600  of  the  principal 
citizens,  who  were  fufpe&ed  of  having  formed  a  de- 
fign  to  overturn  the  plan  of  government  which  then 
prevailed  in  the  city.  As  Sofiftratus  and  the  exiles 
thought  thcmfelv  s  ill  treated,  they  had  recourfe  to 
the  Carthaginians,  who  readily  efpoufed  their  eaufe. 
Hereupon  the  Syracufans,  having  recalled  Agathoeles, 
who  had  before  been  banifhed  by  Sofiftratus,  appointed 
him  commander  in  chief  of  all  their  forces,  principally 
on  account  of  the  known  arerfion  he  bore  that  tyrant. 
The  war,  however,  did  not  then  continue  long  5  for 
Sofiftratus  and  the  exiles  were  quickly  received  again 
into  the  city,  and  peace  was  concluded  with  Carthage  : 
The  people  of  Syracufe,  however,  finding  that  Aga* 
thocles  wanted  to  make  himfelf  abfolute,  exa&ed  an 
oath  from  him,  that  he  would  do  nothing  to  the  pre¬ 
judice  of  the  democracy.  Rut,  notwithftanding  this 
oath,  Agathoeles  purfued  his  purpofe,  and  by  a  ge* 
neral  maifaere  of  the  principal  citizens  of  Syracufe, 
raifed  himfelf  to  the  throne.  For  fome  time  he  was 
obliged  to  keep  the  peace  he  had  concluded  with  Car¬ 
thage  $  but  at  laft,  finding  his  authority  eftablifhed, 
and  that  his  fubje&s  were  ready  to  fecond  his  ambi¬ 
tious  defigns,  he  paid  no  regard  to  his  treaties,  but  im¬ 
mediately  made  war  on  the  neighbouring  dates,  which 
he  had  exprcfsly  agreed  not  to  do,  and  then  carried 
his  arms  into  the  very  heart  of  the  ifland.  In  tliefe 
expeditions  he  was  attended  with  fuch  fuceefs,  that  in 
two  years  time  he  brought  into  fubje&ion  all  the 
Greek  part  of  Sicily.  This  being  aecoraplifhed,  he 
committed  great  devaftations  in  the  Carthaginian  ter¬ 
ritories,  their  general  Hamilcar  not  offering  to  give 
him  the  leaft  difturbance.  This  perfidious  conduct 
greatly  ineenfed  the  people  of  thofe  diftrids  againft 
Hamilcar,  whom  they  accufed  before  the  fenatc.  He 
died,  however,  in  Sicily  5  and  Hamilcar  the  fon  of 
Gifco  was  appointed  to  fucceed  him  in  the  command 
of  the  forees*  The  laft  place  that  held  out  againft 
Agathoeles  was  MefTana,,  whither  all  the  Syracufan 
exiles  had  retired.  Pafiphilus,  Agathocles’s  general, 
found  means  to  eajole  the  inhabitants  into  a  treaty  : 
whieh  Agathoeles,  according  to  cuftom,  paid  no  re¬ 
gard  to,  but,  us  foon  as  he  was  in  poffeffion  of  the 
town,  cut  off  all  thofe  who  had  oppofed  his  govern¬ 
ment.  For,  as  he  intended  to  profecute  the  war  with 
the  utmoft  vigour  againft  Carthage,  he  thought  it  a 
point  of  good  policy  to  deftroy  as  many  of  his  Sicilian 
felted  enem^es  as  poffible. 

the  Car-  Carthaginians  in  the  meantime  having  landed 

iginians,  a  powerful  army  in  Sicily,  an  engagement  foon  enfued, 
ibefie-  in  whieh  Agathoeles  was  defeated  with  the  lofs  of 
,uk  Sy“  7000  men.  After  this  defeat  he  was  obliged  tt  (hut 
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himfelf  up  in  Syracufe,  which  the  Carthaginians  imme-  forthage^ 
diately  invefted,  and  moft  of  the  Greek  ftates  111  the 
ifland  fubmitted  to  them. 

Agathoeles,  feeing  himfelf  dripped  of  almoft  all  his 
dominions,  and  his  eapital  itfelf  in  danger  of  falling 
into  the  hands  of  the  enemy,  formed  a  defign,  which, 
were  it  not  attelled  by  writers  of  undoubted  authority,  35 
would  feem  abfolutely  ineredible.  This  was  no  le(s  He  invades 
than  to  transfer  the  wrar  into  Africa,  and  lay  fiege  to  Ajllca* 
the  enemy’s  capital,  at  a  time  when  he  himfelf  was 
befieged,  and  only  one  city  left  to  him  in  all  Sicily* 

Before  he  departed,  however,  he  made  all  the  necef- 
fary  preparations  for  the  defence  of  the  place,  and  ap¬ 
pointed  his  brother  Antandrus  governor  of  it.  He  alio 
gave  permiflion  to  all  who  were  not  willing  to  (land 
the  fatigues  of  a  fiege  to  retire  out  of  the  city,  Many 
of  the  principal  citizens,  Juftin  fays  1600,  accepted 
of  this  offer :  but  they  w'ere  no  fooner  got  out  of  the 
place,  than  they  were  cut  off  by  parties  pofted  on  the 
road  for  that  purpofe*  Having  feized  upon  their  eftates, 
Agathoeles  raifed  a  confiderable  fum,  which  was  in-, 
tended  in  fome  meafure  to  defray  the  expenee  of  the 
expedition  :  however,  he  earried  with  him  only  50  ta¬ 
lents  to  fupply  his  prefent  wants,  being  wrell  allured  that 
he  fhould  find  in  the  enemy’s  country  whatever  was  ne- 
ceffary  for  his  fubfiftanee.  As  the  Carthaginians  had 
a  much  fuperior  fleet,  they  for  fome  time  kept  the 
mouth  of  the  harbour  blocked  up  ;  but  at  laft  a  fair  op¬ 
portunity  offered  5  and  Agathoeles  hoifting  fail,  by  the 
a&ivity  of  his  rowers  foon  got  clear  both  of  the  port 
and  city  of  Syracufe.  The  Carthaginians  purfued  him 
with  all  poffible  expedition  }  but,  notwithftanding  their 
utmoft  efforts,  Agathoeles  got  his  troops  landed  with 
very  little  oppofition.  35 

Soon  after  his  forces  W'ere  landed,  Agathoeles  burnt  He  burns* 
his  fleet,  probably  that  his  foldiers  might  behave  with  his  ^eet* 
the  greater  refolution,  as  they  faw  no  poflibility  of  dy¬ 
ing  from  their  danger-.  He  firft  advanced  to  a  plaee 
called  the  Great  City.  This,  after  a  feeble  refiftanee, 
he  took  and  plundered.  From  hence  he  marched  to 
Tunis,  whieh  furrendered  on  the  firft  fummons  j  and 
Agathoeles  levelled  both  plaees  with  the  ground. 

The  Carthaginians  wrere  at  firft  thrown  into  the 
greateft  eonfternation  $  but,  foon  recovering  themfelves, 
the  citizens  took  up  arms  with  fo  much  alacrity,  that 
in  a  few  days  they  had  on  foot  an  army  of  40,000 
foot  and  1000  horfe,  with  2000  armed  chariots.  The 
command  of  this  army  they  entruffeid  to  Hanno  and 
Bomilcar,  twro  generals  between  whom  there  fubfifted  37 
a  great  animofity.  This  Occafioned  the  defeat  of  their  Carthagim- 
whole  army,  with  the  lofs  of  their  camp,  though  all  ^ teat" 
the  forces  of  Agathoeles  did  not  exceed  14,000  in 
number.  Among  other  rieh  fpoils  the  conqueror  found 
many  chariots  of  curious  wrorkmanfhip,  whieh  carried 
20,000  pair  of  fetters  and  manacles  that  the  ene’my  38 
had  provided  for  the  Sicilian  prifoners.  After  this  de- 
feat,  the  Carthaginians,  fuppofing  themfelves  to  have  peafing  ^ 
fallen  under  the  difpleafure  of  their  deities  on  account  their  dei- 
of  their  negle&ing  to  facrifice  children  of  noble  fami-  ties, 
lies  to  them,  refolved  to  expiate  this  guilt.  Accord¬ 
ingly  "200  children  of  the  firft  rank  were  facrificed  to 
their  bloody  gods,  befides  300  other  perfons  who  vo¬ 
luntarily  offered  themfelves  to  pacify  the  wrath  of  thefe 
deities. 

After  thefe  expiations,  Hamilcar  was  recalled  from 
C  c  2  Sicily. 
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Carthage.  Sieily.  When  the  meffengers  arrived,  Hamilcar  com- 
v--*-  manded  them  not  onee,  to  mention  the  victory  of  Aga- 
Hanuicar  thoclcs  ;  .but,  on  the  contrary,  to  give  out  among  the 
makes  an  troops  that  he  had  been  entirely  defeated,  his  torees 
*a (fault  on  al  1  cut  off,  and  his  lleet  dcHroyed  by  the  Carthagini- 
^yracuie.  ans.  Thi?  threw  the  Syraculans  into  the  utmoft  de-^ 
fpair  ;  however,  one  Eurymnon,  an  Etolian,  prevailed 
upon  Antandrus  not  to  confent  to  a  capitulation,  but 
to  Hand  a  general  affault.  Hamilcar  being  informed 
.  of  this,  prepared  his  battering  engines,  and  made  all 
the  neeeflary  preparations  to  fform  the  town  without 
delay.  But  while  matters  remained  in  this  fituation, 
a  galley,  which  Agathocles  had  caufed  to  be  built  im¬ 
mediately  after  the  battle,  got  into  the  harbour  of  Sy- 
jraeulc,  and  acquainted  the  inhabitants  with  the  cer¬ 
tainty  of  Agathoeles’s  victory.  Hamilear,  observing 
that  the  garrifon  floeked  down  to  the  port  on  this  oc- 
*  cafion,  and  expeCting  to  find  the  walls  unguarded,  or¬ 

dered  his  foldiers  to  ereCl  foaling  ladders,  and  begin 
the  intended  affault.  The  enemy  having  left  the  ram¬ 
parts  quite  expofed,  the  Carthaginians  mounted  them 
without  being  difcerned,  and  had  almofl  poffefled  tliem- 
fclves  of  an  entire  part  lying  between  two  towers,  when 
the  patrole  difeovered  them.  Upon  this,  a  warm  difpute 
enfued;  but  at  laft  the  Carthaginians  were  repulfcd 
He  rtifes  with  lof*  Hamilcar,  therefore,  finding  it  in  vain  to 
the  liege,  continue  the  liege  after  iuch  glad  tidings  had  rcltored 
life  and  foul  to  the  Syracufans,  drew  off  his  forces, 
and  font  a  detachment  of  5000  men  to  reinforee  the 
troops  in  Africa.  He  Hill  entertained  hopes,  how¬ 
ever,  that  he  might  oblige  Agathoeles  to  quit  Africa, 
and  return  to  the  defenee  of  his  own  dominions.  He 
fpent  fome  time  in.  making  himfelf  maHer  of  ( fuch  ci¬ 
ties  as  fided  with  the  Syracufans  ;  and,  after  having 
brought  all  their  allies  under  fubjeCtion,  returned  again 
to  Syracufe,  hoping  to  furprife  it  by  an  attack  in  the 
TS  defeated  night-time.  But  being  attacked  while  advancing 
and  taken  *  through  narrow  pafies,  where  his  numerous  army  had 
prifoner,  not  room  to  aCf,  he  was  defeated  with  great  daughter, 
and  put  to  anci  himfelf  tak&n  prifoner,  carried  into  Syracufe,  and 
death.  pUt  to  death. 

Agriten-  In  the  mean  rime  the  Agrigentines,  finding  that  the 
tines  at-  Carthaginians  and  Syracufans  had  greatly  weakened 
tempt  the  caeh  Other  by  this  war,  thought  it  a  proper  opportu- 
fovereignty  n*ty  t0  attempt  the  fovereignty  of  the  whole  ifiand. 
*f  SiCl  y*  They  therefore  commenced  a  war  againH  both  parties  5 
and  profecuted  it  with  fuch  fuccefs,  that  in  a  fiiort  time 
they  wrefied  many  places  of  note  both  out  of  the  hands 
of  the  Syracufans  and  Carthaginians. 

Success  of  In  Africa  the  tyrant  carried  every  thing  before  him. 
Agathocles  He  redueed  mod  of  the  places  of  any  note  111  the  ter- 
in  Africa,  ritorv  of  Carthage  *  and  hearing  that  Elymas  king  of 
Libya  had  declared  againH  him,  he  immediately  en¬ 
tered  Libya  Superior,  and  in  a  great  battle  overthrew 
that  prince,  putting  to  the  fword  a  good  part  of  his 
troops,  and  the  general  who  commanded  them;  after 
which  he  advanced  againH  the  Carthaginians  with  fuch 
expedition,  that  lie  iurprifed  and  defeated  them  with 
the  lofs  of  2000  killed,  and  a  great  number  taken 
prifoners.  He  next  prepared  for  the  fiege  of  Carthage 
itfelf ;  and  in  order  thereto  advanced  to  a  poH  within 
five  miles  of  that  city.  On  the  other  hand,  notwith- 
ftanding  the  great  Ioffes  they  had  already  fufiained,  the 
Carthaginians,  with  a  powerful  army,  encamped  be¬ 
tween  him  and  their  capital.  In  this  fituation  Aga¬ 


thocles  received  advice  of  the  defeat  of  the  Carthagi-  Carthage  { 
nian  forees  before  Syracufe,  and  the  head  of  Hamilear  u 

their  general.  Upon  this  he  immediately  rode  up  to 
the  enemy’s  camp,  and  Allowing  them  the  head,  gave 
them  an  account  of  the  total  defirudtion  of  their  army 
before  Syracufe.  This  threw  them  into  fuch  conftcr- 
nation,  that  in  all  human  probability  Agathoeles  would 
have  made  himfelf  maHer  of  Carthage,  had  not  an  un¬ 
expected  mutiny  arifen  in  his  camp,  which  gave  the 
Carthaginians  an  opportunity  of  recovering  from  their 
terror. 

The  year^  following  an  engagement  happened,  He  make?  » 
which  neither  party  gained  any  great  advantage  :  but  an  allian:.  | 
foon  after,  the  tyrant,  notwithllanding  all  his  vi£to-  with  Oph  I 
ries,  found  himfelf  unable  to  carry  on  the  war  alone  ^a8> 
and  therefore  endeavoured  to  gain  over  to  his  intereft  |L 

Ophelias,  one  of  the  captains  of  Alexander  the  Great. 

In  this  he  perfectly.  luccceded  ;  and  to  fuccour  hia 
new  ally  the  more  effectually,  Ophelias  fent  to  Athens  wff 

for  a  body  of  troops.  Having  finifhed  his  military 
preparations,  Ophelias  found  his  army  to  confiH  of 
10,000  foot  and  600  horfc,  all  regular  troops,  be- 
fides  100  chariots,  and  a  body  of  10,000  men,  at¬ 
tended  by  their  wives  and  children,  as  though  he  had 
been  going  to  plant  a  new  colony.  At  the  head  of 
thele  forces  he  continued  his  march  towards  Agatho¬ 
cles  for  18  days;  and  then  encamped  at  Automale, 
a  city  about  3000  Hadia  diflant  from  the  capital  of  his 
dominions.  From  thence  he  advanced  through  the 
Regio  Syrtica ;  but  found  himfelf  reduced  to  fuch  ex¬ 
tremities,  that  his  army  was  in  danger  of  perifhing  for 
want  of  bread,  water,  and  other  provifions.  They 
were  alfo  greatly  annoyed  by  ferpents  and  wild  beafls, 
with  whieh  that  defert  region  abounded.  The  ferpents 
made  the  greateH  havock  among  the  troops ;  for,  be¬ 
ing  of  the  fame  colour  with  the  earth,  and  extremely 
venomous,  many  foldiers,  who  trod  upon  them  with¬ 
out  feeing  them,  were  Hung  to  death.  At  lafl,  after 
a  very  fatiguing  march  of  two  months,  he  approached 
Agathoeles,  and  eneamped  at  a  fmall  diflance  from 
him,  to  the  no  fmall  terror  of  the  Carthaginians,  who  m 

apprehended  the  moH  fatal  confequences  from  this 
junction.  Agathoeles  at  firlt  careflcd  him,  and  ad- 
vifed  him  to  take  all  poflible  care  of  his  troops  thattrcacher-  [  I 
had  undergone  fo  many  fatigues ;  hut  foon  after  cutouflymucii 
him  off  by  treachery,  and  then  by  fair  words  and  pro-  deis* 
miles  periuaded  his  troops  to  ferve  under  himfelf. 

Agathocles,  now  finding  himfelf  at  the  head  of  a 
numerous  army,  affumed  the  title  of  King  of  Africa, 
intending  foon  to  complete  his  conqueffs  by  the  re¬ 
duction  of  Carthage.  He  began  with  the  fiege  of 
Utica,  which  was  taken  by  affault.  After  this  he 
marehed  againlt  Hippo  Diarrhytus,  the  Biferta  of  the  1 

moderns,  which  was  alfo  taken  by  Horm  ;  and  after 
this  moH  of  the  people  bordering  upon  the  fea  coafls, 
and  even  thofe  who  inhabited  the  inland  parts  of  the  ^ 
country,  fubmitted  to  him.  But  in  the  midH  of  this  obliged 
career  of  fuccefs,  the  Sicilians  formed  an  afiociation  in  to  return 
favour  of  liberty  ;  which  obliged  the  tyrant  to  return  home. 
home,  leaving  his  fon  Archagathus  to  carry  on  the  * 

war  in  Africa.  ^  I 

Archagathus,  after  his  father’s  departure,  greatly  succefs  of j 
extended  the  African  conquells.  Fie  fent  Eumachus  Archaga- 
at  the  head  of  a  large  detachment  to  invade  fome  of  thus, 
the-  neighbouring  provinces,  wrhile  he  himfelf,  with 
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artha?e.  the  grcatcft  part  of  his  army,  obferved  the  motions 
'  of  the  Carthaginians.  Eumachus  falling  into  Numi- 
dia,  firft  took  the  great  city  of  Tocas,  and  conquer¬ 
ed  feveral  of  the  Numidian  cantons.  Afterwards  he 
befieged  and  took  Phellina  •,  which  was  attended  with 
the  iubmiflion  of  the  Afphodelodians,  a  nation,  accor¬ 
ding  to  Diodorus,  as  black  as  the  Ethiopians.  He 
then  reduced  feveral  cities  •  and  being  at  laft  elated 
with  fuch  a  run  of  good  fortune,  refolved  to  penetrate 
into  the  more  remote  parts  of  Africa.  Here  he  at 
firft  met  with  fuccefs  \  but  hearing  that  the  barbarous 
nations  were  advancing  in  a  formidable  body  to  give 
him  battle,  he  abandoned  his  conquefts,  and  retreated 
with  the  utmoft  precipitation  towards  the  fca  eoafts, 
after  having  loft  abundance  of  men. 

.  js'redu-  'Ehis  unfortunate  expedition  made  a  great  altera- 
d  to  the  tion  for  the  worfe  in  the  affairs  of  Archagathus.  The 
moft  d:f-  Carthaginians  being  informed  of  Eumachus’s  bad  fuc- 
c!efs,  refolved  to  exert  themfelvcs  in  an  extraordinary 
manner  to  repair  their  former  Ioffes.  They  divided 
their  forces  into  three  bodies  :  one  of  thefe  they  fent 
to  the  fea  eoafts,  to  keep  the  towns  there  in  awe  \ 
another  they  difjiatehed  into  the  mediterranean  parts, 
to  preferve  the  allegiance  of  the  inhabitants  there  j 
and  the  laft  body  they  ordered  to  the  Upper  Africa, 
to  fupport  their  confederates  in  that  country.  Archa¬ 
gathus,  being  apprifed  of  the  motions  of  the  Cartha¬ 
ginians,  divided  his  forces  likewife  into  three  bodies. 
One  of  thefe  he  fent  to  obferve  the  Carthaginian 
troops  on  the  fea  eoafts,  with  orders  to  advance  af¬ 
terwards  into  the  Upper  Africa  \  another  under  the 
command  of  ATehrion,  one  of  his  generals,  he  polled 
at  a  proper  diftance  in  the  heart  of  the  country,  to 
have  an  eye  both  on  the  enemy  there  and  the  barba¬ 
rous  nations  ;  and  with  the  laft,  which  he  led  in  per- 
fon,  he  kept  near  Carthage,  preferving  a  commu¬ 
nication  with  the  other  two,  in  order  to  fend  them 
fuccours,  or  recal  them,  as  the  exigency  of  affairs 
Ihould  require. — The  Carthaginian  troops  fent  into 
the  heart  of  the  country,  were  commanded  by  Han- 
no,  a  general  of  great  experience,  who  being  inform¬ 
ed  of  the  approach  of  AEfehrion,  laid  an  ambufeade 
for  him,  into  which  he  was  drawn,  and  cut  off  w  ith  4000 
foot  and  200  horfe.  Himilco,  who  commanded  the 
Carthaginian  forces  in  upper  Africa,  having  advice 
of  Eumachus’s  march,  immediately  advanced  againft 
him.  An  engagement  enfued,  in  which  the  Greeks 
were  almoft  totally  cut  off,  or  perifhed  with  third  af¬ 
ter  the  battle  *,  out  of  8000  foot  only  30,  and  of  800 
horfe  only  40,  having  the  good  fortune  to  make  their 
efcape. 

Archagathus  receiving  the  melancholy  news  of 
thefe  two  defeats,  immediately  called  in  the  detach¬ 
ments  he  had  fent  out  to  harafs  the  enemy,  which 
would  otherwife  have  been  inftantly  cut  off.  He  was, 
however,  in  a  Ihort  time  hemmed  in  on  all  Tides,  in 
fuch  a  manner  as  to  be  redueed  to  the  laft  extremity 
for  want  of  provifions,  and  ready  every  moment  to 
be  fwallowed  up  by  the  numerous  forces  which  fur- 
rounded  him.  In  this  deplorable  lituation  Agathoclcs 
received  an  exprefs  from  Archagathus,  acquainting 
him  of  the  Ioffes  he  had  fuftained,  and  the  fcarcity  of 
provifions  he  laboured  under.  Upon  this  the  tyrant, 
leaving  the  care  of  the  Sicilian  war  to  one  Leptines, 
by  a  ftratagem  got  18  Etrufcan  (hips  that  came  to 
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his  afliftance  out  of  the  harbour  j  and  then  engaging  Carthage.  ^ 
the  Carthaginian  fquadron  which  lay  in  its  neighbour-  w  y-— ^ 
hood,  took  five  of  their  ftiips,  and  made  all  their 
men  prifoners.  By  this  means  he  became  mafter  of 
the  port,  and  fecured  a  p  aft  age  into  it  for  the  mer¬ 
chants  of  all  nations,  which  foon  reftored  plenty  to 
that  city,  where  the  famine  before  had  begun  to  make 
great  havock.  Supplying  himfelf,  therefore,  with  a 
fufticicnt  quantity  of  ncceffarics  for  the  voyage  he 
wras  going  to  undertake,  he  immediately  fet  fail  for 
Africa.  ....  49 

Upon  his  arrival  in  this  country,  Agathocles  re-  Agathocltft 
viewed  his  forces,  and  found  them  to  conftft  of  6 COO  arrives  in 
Greeks,  as  many  Samnites,  Celtcs,  and  Etrufcans )  Africa, 
beftdes  10,000  Africans,  and  1500  horfe.  As  he 
found  his  troops  almoft  in  a  ftate  of  dcfpair,  he  thought 
this  a  proper  time  for  offering  the  enemy  battle.  The 
Carthaginians,  however,  did  not  think  proper  to  ac¬ 
cept  the  challenge  5  efpccially  as,  by  keeping  clofe  in 
their  camp,  where  they  had  plenty  of  every  thing, 
they  could  ftarve  the  Greeks  to  a  furrendcr  without 
ftriking  a  ftroke.  Upon  this  Agathoclcs  attacked  the  Attacks  tha 
Carthaginian  camp  with  great  bravery,  made  a  conft- enemy 
derable  impreflion  upon  it,  and  might  perhaps  have  without 
carried  it,  had  not  his  mercenaries  deferted  him  almoft  ucce  s* 
at  the  firft  on  fet.  By  this  piece  of  cowrardice  he  was 
forced  to  retire  w  ith  precipitation  to  his  camp,  whither 
the  Carthaginians  purfued  him  very  clofely,  doing 
great  execution  in  the  purfuit. 

The  next  night,  the  Carthaginians  facrificed  all  the  Difatter  in 
prifoners  of  diftin&ion  as  a  grateful  acknowledgment  the  Cartha* 
to  the;  gods  for  the  vi<ftory  they  had  gained.  While  ghftan 
they  were  employed  in  this  inhuman  wrork,  the  wind,01®^ 
fuddenly  rifmg,  carried  the  flames  to  the  facred  ta¬ 
bernacle  near  the  altar,  which  was  entirely  confumed, 
as  well  as  the  general’s  tent,  and  thofe  of  the  princi¬ 
pal  officers  adjoining  to  it.  A  dreadful  alarm  took 
place  through  the  whole  camp,  which  wras  heightened 
by  the  great  progrefs  the  fire  made.  For  the  foldiers 
tents  confifting  of  very  eombuftible  materials,  and  the 
wind  blowing  in  a  moft  violent  manner,  the  w7hole 
camp  wTas  almoft  entirely  reduced  to  allies  •,  and  many  of 
the  foldiers,  endeavouring  to  carry  off  their  arms,  and 
the  rich  baggage  of  their  officers,  perifhed  in  the 
flames.  Some  of  thofe  wrho  made  their  efcape  met 
with  a  fate  equally  unhappy  :  For,  after  Agathocles 
had  received  the  laft  blowr,  the  Africans  deferted  him, 
and  wrerc  in  that  in ftant, coming  over  in  a  body  to  the 
Carthaginians.  Thefe,  the  perfons  who  were  flying 
from  the  flames  took  to  be  the  whole  Syracufan  ar¬ 
my  advancing  ip  order  of  battle  to  attack  their  camp. 

Upon  this  a  dreadful  confufion  enfued.  Some  took 
to  their  heels  ;  others  fell  down  in  heaps  one  upon 
another ;  and  others  engaged  their  comrades,  mif- 
taking  them  for  the  enemy.  Five  thoufand  men  loft 
their  lives  in  this  tumult,  and  the  reft  thought  proper 
to  take  refuge  within  the  w^alls  of  Carthage  5  nor 
could  the  appearanec  of  daylight,  for  fome  time,  ^i^"A  ^r- 
fipate  their  terrible  apprehenfions.  In  the  mcan^”tofA* 
time  the  African  deferters,  obferving  the  great  con-  gathocles, 
fufion  the  Carthaginians  were  in,  and  not  knowing 
the  meaning  of  it,  were  fo  tern  fled,  that  they  thought 
proper  to  return  to  the  place  from  whence  they  came. 

The  Syracufans,  feeing  a  body  of  troops  advancing  to¬ 
wards  them  in  good  order,  concluded  that  the  enemy 
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Carthage,  were  marching  to  attack  them,  and  therefore  imme- 
eriecl  0ut,  44  To  arms.’1  The  flames  afcend- 
ing  out  of  the  Carthaginian  camp  into  the  air,  and 
the  lamentable  outcries  proceeding  from  thence,  con¬ 
firmed  them  in  this  opinion,  and  greatly  heightened 
their  confufion.  The  confequence  was  much  the  fame 
as  in  the  Carthaginian  camp*,  for  coming  to  blows 
with  one  another  in  (lead  of  the  enemy,  they  fcaree  re¬ 
covered  their  fenfes  upon  the  return  of  light,  and  the 
inteftine  fray  was  fo  bloody  that  it  coif  Agathocles 
4000  men. 

The  laft  difafter  fo  diffieartened  the  tyrant,  that  he 
immediately  fet  about  contriving  means  for  making 
his  efeape  privately  *,  and  this  he  at  lait,  though  with 
great  difficulty,  effected.  After  his  departure,  his 
two  fons  were  immediately  put  to  death  by  the  fol- 
diers,  who,  choofmg  a  leader  from  among  themfelves, 
made  peace  with  the  Carthaginians  upon  the  following 
conditions  :  1.  That  the  Greeks  ftiould  deliver  up  all 
the  places  they  held  in  Africa,  receiving  from  them 
300  talents :  2.  That  fuch  of  them  as  were  willing  to 
ferve  in  the  Carthaginian  army  ffiould  be  kindly  treat¬ 
ed,  and  receive  the  ufual  pay  ;  and,  3.  That  the  reft 
ffiould  be  tranfported  to  Sicily,  and  have  the  city  of 
Selinus  for  their  habitation. 

From  this  time,  to  that  of  their  firft  war  with  the 

.  Romans,  we  find  nothing  remarkable  in  the  hiftory 

£unic  war.  of  ^  Carthaginians.  The  firft  Punic  war,  as  it  is 
commonly  called,  happened  about  256  years  before 
Chrift,  At  that  time  the  Carthaginians  were  poffef- 
fed  of  extenfive  dominions  in  Africa ;  they  bad  made 
confiderable  progrefs  in  Spain  ;  were  mafters  of  Sardi¬ 
nia,  Corfica,  and  all  the  iflands  on  the  coaft  of  Italy  *, 
and  had  extended  their  conquefts  to  a  great  part  of 
Sicily.  The  occafion  of  the  firft  rupture  between  the 
two  republics  was  as  follows  1  Fbe  IMamertines  be¬ 
ing  vanquished  in  battle,  and  reduced  to  great  ftraits 
by  Hiero  king  of  Syracufe,  had  refolved  to  deliver  up 
Medina,  the  only  city  they  now  poffeffed,  to  that 
prince,  with  whofe  mild  government  and  ftridl  pro¬ 
bity  they  were  well  acquainted.  ^  Accordingly,  Hiero 
was  advancing  at  the  head  of  his  troops  to  take  pof- 
feflion  of  the  city,  when  Hannibal,  wlm  at  that  time 
commanded  the  Carthaginian  army  in  Sicily,  prevent¬ 
ed  him  by  a  ftratagem.  He  came  to  meet  Hiero, 
as  it  were,  to  congratulate  him  on  his  victory  ;  and 
amufed  him,  while  fome  of  the  Carthaginian  troops 
filed  off  towards  Medina.  Hereupon  the  Mamer- 
tines,  feeing  their  city  fupported  by  a  new  reinforce¬ 
ment,  were  divided  into  feveral  opinions.  Some 
were  for  accepting  the  protection  of  Carthage  ;  others 
were  for  furrendering  to  the  king  of  Syracufe  ;  but 
the  greater  part  were  for  calling  in  the  Romans  to 
their  afliftance.  Deputies  were  accordingly  difpatch- 
«d  to  Rome,  offering  the  poffeflion  of  the  city  to  the 
Romans,  and  in  the  moft  moving  terms  imploring 
protection.  Fhis,  after  fome  debate,  w  as  agreed  to  , 
and  the  conful  Appius  Claudius  received  orders  to  at- 
tempt  a  paffage  to  Sicily  at  the  head  of  a  powerful 
army.  Being  obliged  to  ftay  fome  time  at  Rome, 
however,  one  Caius  Claudius,  a  perfon  of  great  intre¬ 
pidity  and  refolution,  was  difpatched  with  a  few  vef¬ 
fels  to  Rhegium.  On  his  arrival  there,  he  obferved 
the  Carthaginian  fquadron  to  be  fo  much  fuperior  to 
his  own,  that  he  thought  it  would  be  little  better  than 
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madnefs  to  attempt  at  that  time  to  tranfport  forces  to  Carthage 
Sicily.  He  eroded  the  ftraits,  however,  and  had  a 
conference  with  the  Mamcr tines,  in  which  he  prevail¬ 
ed  upon  them  all  to  accept  of  the  protection  of^  Rome  ; 
and  on  this  he  made  the  neceffary  preparations  for 
tranfporting  his  forces.  The  Carthaginians,  being  in¬ 
formed  of  the  refolution  of  the  Romans,  fent  a  ftrong 
fquadron  of  galleys  under  the  command  of  Hanno  to 
intercept  the  Roman  fleet;  and  accordingly  the  Car- Hanno  in. 
thaginian  admiral,  coming  up  with  them  near  the  coaft  tercepts  tta 
of  Sicily,  attacked  them  with  great  fury.  During  thefie°™rt 
engagement,  a  violent  fterm  arofe,  which  daffied  many 
of  the  Roman  veffels  againft  the  rocks,  and  did  a  vaft 
deal  of  damage  to  their  fquadron  ;  by  which  means 
Claudius  was  forced  to  retire  to  Rhegium,  and  this  he 
accomplifhed  with  great  difficulty.  Hanno  reftored 
all  the  veffels  he  had  taken  ;  but  ordered  the  deputies 
fent  with  them  to  expoftulate  with  the  Roman  general 
Upon  the  infraction  of  the  treaties  fubfifting  between 
the  two  republics.  This  expoftulation,  however  juft* 
produced  an  open  rupture  ;  Claudius  foon  after  poffef- 
fing  himfelf  of  Meflina.  56  4 

Such  was  the  beginning  of  the  firft  Punic  war,  Carthagmw 
which  is  faid  to  have  lafted  24  years.  The  firft  J^**™*^^ 
the  Carthaginians  and  Syraeufans  laid  fiege  to  Meffi-  defeated  by 
na ;  but  not  aCting  in  concert  as  they  ought  to  have  tfce  r0,. 
done,  were  overthrown  by  the  conful  Appius  Claudi- mans, 
us ;  and  this  defeat  fo  much  difgufted  Hiero  with  the 
Carthaginians,  that  he  foon  after  concluded  an  alliance 
with  the  Romans.  Alter  this  treaty,  having  no  enemy 
to  contend  with  but  the  Carthaginians,  the  Romans 
made  themfelves  mafters  of  all  the  cities  on  the  veftern 
coaft  of  Sicily,  and  at  the  end  of  the  campaign  carried 
back  moft  of  their  troops  with  them  to  take  up  their 
winter  quarters  in  Italy .  57 

The  fecond  year,  Hanno  the  Carthaginian  general  A grige^ 
fixed  his  principal  magazine  at  Agrigentum.  1 his  by  the  Ro J 

place  wras  very  ftrong  by  nature,  had  been  rendered 
almoft  impregnable  by  the  new'  fortifications  raifed  by 
the  Carthaginians  during  the  preceding  winter,  and 
was  defended  by  a  numerous  garrifon  commanded  by 
one  Hannibal,  a  general  of  great  experience  in  war. 

For  five  months  the  Romans  attempted  to  reduce  the 
place  by  famine,  and  had  aaually  brought  the  inhabi¬ 
tants  to  great  diftrefs,  when  a  Carthaginian  army  of 
50,000  foot,  6000  horfe,  and  60  elephants,  landed  at 
Lilybamm,  and  from  thence  marched  to  Heraclea, 
within  20  miles  of  Agrigentum.  There  the  general 
received  a  deputation  from  fome  of  the  inhabitants  01  , 

Erbeffa,  where  the  Romans  had  their  magazines,  offer¬ 
ing  to  put  the  town  into  his  hands.  It  was  accordingly 
delivered  up;  and  by  this  means  the  Romans  be¬ 
came  fo  much  diftreffed,  that  they  had  certainly  been 
obliged  to  abandon  their  enterprife,  had  not  Hiero 
fupplied  them  with  provifions.  But  all  the  afliftance 
he  was  able  to  give  could  not  long  have  fupported 
them,  as  their  army  was  fo  much  weakened  by  difor- 
ders  occafioned  by  famine,  that,  out  of  ioo,oco  men, 
of  whom  it  originally  cenfifted,  fcarce  a  fourth  part 
remained  fit  for  fervice,  and  could  no  longer  fubfift  on 
fuch  parfimonious  fupplies.  But  in  the  mean  time 
Hannibal  acquainted  Hanno  that  the  city  was  reduced 
to  the  utmoft  diftrefs ;  upon  which  he  refolved  to  ven¬ 
ture  an  engagement,  which  he  had  before  declined. 

In  this  the  Romans  were  vi&orious,  and  the  city  iur- 

rendered 
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ttarthag*  rendered  at  difcrction,  though  Hannibal  with  the 
greateR  part  of  the  garrifon  made  their  efcape.  This 
ended  the  campaign  3  and  the  Carthaginians  being 
greatly  chagrined  at  their  bad  fueeefs,  fined  Hanno 
of  an  iramenfe  fum  of  money,  and  deprived  him  of  his 
command,  appointing  Hamilcar  to  fuceeed  him  in  the 
command  of  the  land  army,  and  Hannibal  in  that  of 
the  fleet. 

"hey  build  The  third  year,  Hannibal  received  orders  to  ravage 
fleet,  the  eoaR  of  Italy  3  but  the  Romans '  had  taken  eare 
to  poll  detachments  in  fuch  places  as  were  molt  pro¬ 
per  to  prevent  his  landing,  fo  that  the  Carthaginian 
found  it  impoffible  to  execute  his  orders.  At  the  fame 
time,  the  Romans,  pereeiving  the  advantages  of  being 
mailers  of  the  fea,  fet  about  building  120  galleys. 
While  this  was  doing,  they  made  themfelves  mailers 
of  moil  of  the  inland  eities,  but  the  Carthaginians  re¬ 
duced  or  kept  Ready  in  their  interefi  moR  of  the  mari¬ 
time  ones  3  fo  that  both  parties  were  equally  fueeefiful 
during  this  campaign. 

The  fourth  year,  Hannibal  by  a  Rxatagem  made 
himfelf  maRer  of  17  Roman  galleys  3  after  whieh  he 
committed  great  ravages  on  the  eoaR  of  Italy,  whither 
he  had  advanced  to  take  a  view  of  the  Roman  fleet. 
|nd  defeat  But  he  was  afterwards  attacked  in  his  turn,  loR  the 
be  Cartha-  greateR  part  of  his  fliips,  and  with  great  difficulty 
iuans  at  ma(je  hk  own  efcapC>  Soon  after  he  was  totally  de¬ 
feated  by  the  conful  Duillius,  with  the  lofs  of  80  fhips 
taken,  13  funk,  7000  men  killed,  and  as  many  taken 
prifoners.  After  this  vi£lory  Duillius  landed  in  Siei- 
ly,  put  himfelf  at  the  head  of  the  land  forces,  relieved 
SegeRa,  befieged  by  Hamilear,  and  made  himfelf  ma¬ 
Rer  of  Macella,  though  defended  by  a  numerous  gar- 
do  rifon. 

tciiians  de-  The  fifth  year  a  difference  arofe  between  the  Ro¬ 
tated  by  mans  an(j  their  Sicilian  allies,  which  came  to  fueh  a 
laians?ni~  height,  that  they  encamped  feparately.  Of  this  Ha¬ 
milear  availed  himfelf,  and  attacking  the  Sicilians  in 
their  entrenchments,  put  4000  of  them  to  the  fw’ord. 
He  then  drove  the  Romans  from  their  poffs,  took  fe- 
veral  cities  from  them,  and  overran  the  greateR  part 
of  the  country.  In  the  mean  time,  Hannibal,  after 
his  defeat,  failed  with  the  Riattered  remains  of  his  fleet 
to  Carthage  :  but,  in  order  to  feeure  himfelf  from  pu- 
niffiment,  he  fent  one  of  his  friends  with  all  fpeed,  be¬ 
fore  the  event  of  the  battle  was  known  there,  to  ac¬ 
quaint  the  fenate,  that  the  Romans  had  put  to  fea 
with  a  good  number  of  heavy  ill-built  veffels,  eaeh 
of  them  carrying  fome  maehine,  the  ufe  of  which 
the  Carthaginians  did  not  underRand  3  and  afked  whe¬ 
ther  it  was  the  opinion  of  the  fenate  that  Hannibal 
fliould  attack  them  ?  Thefe  machines  were  the  comi, 
which  were  then  newly  invented,  and  by  means  of 
whieh,  ehiefly,  Duillius  had  gained  the  victory.  The 
fenate  w-ere  unanimous  in  their  opinion  that  the  Ro¬ 
mans  fhould  be  attacked  ;  upon  whieh  the  meffenger 
acquainted  them  with  the  unfortunate  event  of  the  bat¬ 
tle.  As  the  fenators  had  already  declared  themfelves 
for  the  engagement,  they  fpared  their  general’s  life, 
and,  aeeording  to  Polybius,  even  continued  him  in 
the  command  of  the  fleet.  In  a  fliort  time,  being  re¬ 
inforced  by  a  good  number  of  galleys,  and  attended  by 
fome  officers  of  great  merit,  he  failed  for  the  eoaR  of 
Sardinia.  He  had  not  been  long  here,  before  he  was 
furprifed  by  the  Romans,  who  carried  off  many  of  his 


fhips,  and  took  great  numbers  of  his  men  prifoners.  Carthage. 
This  fo  incenfed  the  reR,  that  they  feized  their  unfer- 
tunate  admiral,  and  crucified  him)  but  who  was  his 
immediate  fucceflbr  does  not  appear.  Ci 

The  fixth  year,  the  Romans  made  themfelves  ma-  Corfica  and 
Rers  of  the  i (lands  of  Corfiea  and  Sardinia.  Hanno  rej< 

who  commanded  the  Carthaginian  forces  in  the  latter, t^eRo-/ 
defended  himfelf  at  a  eity  ealled  Olbia  w  ith  incredible  mans. 
bravery  5  but  being  at  laR  killed  in  one  of  the  attaeks, 
the  place  was  furrendered,  and  the  Romans  foon  be¬ 
came  maRers  of  the  whole  ifland.  fo 

The  feventh  year,  the  Romans  took  the  town  of  The  E.o- 
MyteRratum,  in  Sicily,  from  whence  they  marched?11*11  arm3T 
towards  Camarina,  but  in  their  wray  were  furrounded j” 
in  a  deep  valley,  and  in  the  moR  imminent  danger  of  ^ 
being  eut  off  by  the  Carthaginian  army.  In  this  ex-Refcued  by 
tremity,  a  legionary  tribune,  by  name  M,  Calpurnius  bravery 
Flamtna ,  defired  the  general  to  give  him  300  chofen0^1^^" 
men  ;  promifingt  with  this  fmall  company,  to  findbuue<r  ^ 
the  enemy  fueh  employment  as  Riould  oblige  them  to 
leave  a  paffage  open,  for  the  Roman  army.  He  per¬ 
formed  his  promife  with  a  bravery  truly  heroie  3  for, 
having  feized,  in  fpite  of  all  oppofition,  an  eminence, 
and  entrenched  himfelf  on  it,  the  Carthaginians,  jea¬ 
lous  of  his  defign,  Rocked  from  all  quarters  to  drive 
him  from  his  poR.  But  the  brave  tribune  kept  their 
whole  army  in  play,  till  the  conful,  taking  advantage 
of  the  diverfion,  drew  his  army  out  of  the  bad  fitua- 
tion  into  which  he  had  imprudently  brought  it.  The 
legions  were  no  fooner  out  of  danger,  than  they  ha- 
Rened  to  the  relief  of  their  brave  companions  :  but  all 
they  eould  do  was  to  fave  their  bodies  from  the  infults 
of  their  enemies  3  for  they  found  them  all  dead  on  the 
fpot,  exeept  Calpurnius,  who  lay  under  a  heap  of  dead 
bodies  all  covered  with  wounds,  but  Rill  breathing. 

His  wounds  were  immediately  dreffed,  and  it  fortu¬ 
nately  happened  that  none  of  them  proved  mortal  3  and 
for  this  glorious  enterprife  he  received  a  erown  of  gra - 
men.  After  this  the  Romans  redueed  feveral  eities* 
and  drove  the  enemy  quite  out  of  the  territory  of  the 
Agrigentines  3  but  were  repulfed  with  great  lofs  be¬ 
fore  Li  para.  54 

The  eighth  year,  Regulus,  who  commanded  the  Carth^  ini- 
Roman  fleet,  observing  that  of  the  Carthaginians  lying  an*  defeat- 
along  the  eoaR  in  diforder,  failed  with  a  fquadron  of^d  ^efe^Q- 
ten  galleys,  to  obferve  their  number  and  Rrength,  or-mans. 
dering  the  reR  of  the  fleet  to  follow  him  with  all  ex¬ 
pedition.  But  as  he  drew  too  near  the  enemy*  he  was 
furrounded  by  a  great  number  of  Carthaginian  galleys.. 

The  Romans  fought  with  their  ufual  bravery  3  but  be¬ 
ing  overpowered  with  numbers,  were  obliged  to  yield. 

The  eonful,  however,  found  means  to  make  his  efcape, 
and  joined  the  reR  of  the  fleet  3  and  then  had  his  full 
revenge  of  the  enemy,  18  of  their  fliips  being  taken, 
and  eight  funk.  _  ^ 

The  ninth  year,  the  Romans  made  preparations  for  RCgulus  ia- 
rnvading  Africa.  Their  fleet  for  this  purpofe  eonfifl-  vades  A- 
ed  of  330  galleys,  eaeh  of  them  having  on  board  120  Aka. 
foldiers  and  300  rowers.  The  Carthaginian  fleet  eon- 
fifled  of  360  fail,  and  was  mueh  better  manned  than 
that  of  the  Romans.  The  two  fleets  met  near  Ecno- 
mus,  a  promontory  in  Sieily  3.  where,  after  a  bloody 
engagement,  which  lafled  the  greater  part  of  the  day, 
the  Carthaginians  were  entirely  defeated,  with  tho 
iofs  of  30  galleys  funk,  and  63  taken  with  all  th<% 

men 
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Carthage.  lncn.  The  Romans  loft  only  24  galleys,  which  were 
all  funk. — After  this  victory,  the  Romans  haying  re¬ 
fitted  their  fleet,  fet  fail  for  the  coall  of  Africa  with 
all  expedition.  The  firft  land  they  got  fight  of  was 
Cape  Hcrmea,  where  the  fleet  lay  at  anchor  for  fome 
time,  waiting  till  the  galleys  and  tranfports  came  up. 
From  thence  they  eoafted  along  till  they  ariived  be¬ 
fore  Clupea,  a  city  to  the  eaft  of  Carthage,  where 
6$  they  made  their  firft  defeent.  # 

tJarthagini-  No  words  ean  exprefs  the  eonfternabon  ot  the  Car- 
great  thaginians  on  the  arrival  of  the  Romans  m  Africa. 
The  inhabitants  of  Clupea  were  fo  terrified,  that,  ac¬ 
cording  to  Zonaras,  they  abandoned  the  place,  which 
the  Romans  immediately  took  pofleflion  of.  Having 
left  there  a  ftrong  garrifon  to  fecure  their  (hipping, 
and  keep  the  adjacent  territory  in  awe,  they  moved 
nearer  Carthage,  taking  a  great  number  of  towns; 
they  likewife  plundered  a  prodigious  number  o±  vil¬ 
lages  laid  vaft  numbers  of  noblemen’s  feats  in  afhes, 
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and  took  above  20,000  prifoners.  In  fhort,  having 
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plundered  and  ravaged  the  whole  country,  almoft to 
the  gates  of  Carthage,  they  returned  to  Clupea  loaded 
with  the  immenfe  booty  they  had  acquired  in  the  ex- 

^ThiT'tenth  year,  Regulus  pulhed  on  his  eohqucfts 
with  great  rapidity.  To  oppofe  his  progress,  Haiml- 
car  was  recalled  from  Sicily,  and  with  him  Boftar  and 
Afdrubal  were  joined  in  command.  Hamilcar  com¬ 
manded  an  army  juft  equal  to  that  of  Regulus.  The 
other  two  commanded  feparate  bodies,  which  were 
to  join  him  or  aft  apart  as  occafion  required.  But, 
before  they  were  in  a  condition  to  take  the  held,  Re- 

68  gulus,  purfuing  his  eonquefts,  arrived  on  the  banks  of 
He  kills  a  "jle  fta„ra(]a,  a  river  which  empties  ltfelf  into  the  ica 
monltrous  ^  diftance  from  Carthage.  Here  he  had  a 

.trpent.  monftrous  fcrpent  to  contend  with,  winch,  according 
to  the  accounts  of  thofe  days,  infixed  the  waters  of 
the  river,  poifoned  the  air,  and  killed  all  other  ani¬ 
mals  with  its  breath  alone.  When  the  Romans  went 
to  draw  water,  this  huge  dragon  attacked  them  j  and 
twilling  itfelf  round  their  bodies,  either  fqueezed  them 
to  death,  or  fwallowcd  them  alive..  As  its  hard  and 
thick  feales  were  proof  againft  their  darts  and  arrows, 
they  were  forced  to  have  recourfe  to  the  baliltas,  which 
they  made  ufe  of  in  lieges  to  throw  great  ftones,  and 
to  beat  down  the  walls  of  befieged  cities.  With  thefe 
they  difeharged  Ihowers  of  huge  ftones  againft  this 
new  enemy,  and  had  the  good  luck  with  one  of  them, 
to  break  his  back-bone  ;  which  difabled  him  from 
twilling  and  winding  his  immenfe  body,  and  by  that 
means  gave  the  Romans  an  opportunity  of  approach¬ 
ing  and  difpatching  him  with  their  darts.  But  his 
dead  body  corrupted  the  air  and  the  water  of  the  ri¬ 
ver  ;  and  fpread  fo  great  an  infeaion  over  the  whole 
country,  that  the  Romans  were  obliged  to  decamp. 
We  are  told  that  Regulus  fent  to  Rome  the  (kin  of 
this  monitor,  which  was  120  feet  long  5  and  that  it 
was  hung  up  in  a  temple,  where  it  was  preferred  to 
„  the  time  of  the  NumantiVie  war  j 

tv  r  tivp  Having  patted  this  river,  he  befieged  Mis,  or  Adda , 
Carthaginb  not  far  ffom  Carthage,  which  the  enemy  attempted 
ans ;  to  relieve  5  but  as  they  lay  encamped  among  hills  and 

rocks, where  their  elephants,  in  which  the  main  ftrength 
of  their  army  confifted,  could  be  of  no  ufe,  Regulus 
attacked  them  in  their  eamp,  killed  17,000  of  them 
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and  took  5000  prifoners,  and  1 8  elephants!  Upon  Carthage, 
the  fame  of  this  vidory,  deputations  came  from  all 
quarters,  infomuch  that  the  conqueror  in  a  few  days 
became  mafter  of  80  towns  :  among  which  were  the 
city  and  port  of  Utica.  This  increafed  the  alarm  atand  redu. 
Carthage;  which  was  reduced  to  defpair,  when  Re.  ces  them  t* 
gulus  laid  fiege  to  Tunis,  a  great  city  about  nine  niiles  the  utmoft 
from  the  capital.  The  place  was  taken  in  fight  of  the  "  p  *' 
Carthaginians,  who,  from  their  walls,  beheld  all  the 
operations  of  the  fiege,  without  nuking  tha  leaft  at¬ 
tempt  to  relieve  it.  And  to  complete  their  misfor¬ 
tunes,  the  Numidians,  their  neighbours,  and  impla¬ 
cable  enemies,  entered  their  territories,  committing 
everywhere  the  moft  dreadful  devaluations,.  which  foon 
oecafioned  a  great  fcareity  of  provifions  in  the  city. 

The  publie  magazines  were  foon  exhaufted  :  and,  as 
the  city  was  full  of  felfifti  merchants,  who  took  ad¬ 
vantage  of  the  public  diftrefs,  to  fell  provifions  at  au 
exorbitant  price,  a  famine  enfued,  with  all  the  evils 

which  attend  it.  71 

In  this  extremity  Regulus  advanced  to  the  very  H.s  prop* 
gates  of  Carthage  j  and,  having  encamped  under  the 
walls,  fent  deputies  to  treat  of  a  peace  with  t  jtftel. 

The  deputies  were  received  with  mexpreliible 
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joy  ;  but  the  conditions  they  propofed  were  fuch  that 
the  fenate  could  not  hear  them  without  the  greateft 
indignation.  They  were,  I.  That  the  Carthaginians 
Ihould  relinquilh  all  claims  to  Sardinia,  Corfica,  and 
Sicily.  2.  That  they  fhould  reftore  to  the  Romans 
all  the  prifoners  they  had  taken  from  them  fince  tlie 
beginning  of  the  war.  3.  That  if  they  cared  to  re¬ 
deem  any  of  their  own  prifoners,  they  fliould  pay  lo 
much  a  head  for  them  as  Rome  fliould  judge  reafon- 
able  4.  That  they  Ihould  for  ever  pay  the  Romans 
an  annual  tribute.  5.  That  for  the  future  they  fliould 
fit  out  but  one  man  of  war  for  their  own  uie,  and  50 
triremes  to  ferve  in  the  Roman  fleet,  at  the  expence 
of  Carthage,  when  required  by  any  of  the  future  eon- 
fuls.  Thefe  extravagant  demands  provoked  tile  ie- 
nators,  who  loudly  and  unanimoufly  rejefted  them  j 
the  Roman  deputies,  however,  told  them  that  Regu¬ 
lus  would  not  alter  a  Angle  letter  of  the  propofals, 
and  that  they  mull  either  conquer  the  Romans  or 

obey  them.  .  .  ,  7* 

In  this  extreme  diftrefs,  fome  mercenaries  arrived  xanthippi 
from  Greece,  among  whom  was  a  Lacedemonian,  by  appointed 
name  Xanthippus,  of  great  valour  and  exper,  — ■ 

cnee  in  war.  This  man,  having  informed  himfelf  of  n 
the  circumftances  of  the  late  battle,  declared  publicly,  armyt 
that  their  Overthrow  was  more  owing  Vo  their  own 
mifconduct  than  to  the  fuperiority  of  the  enemy.  1  his 
difeourfe  being  fpread  abroad,  came  at  laft  to  the 
knowledge  of  the  fenate  ;  and  by  them,  and  even  by 
the  dclirc  of  the  Carthaginian  generals  themlclves, 
Xanthippus  was  appointed  commander  in  chief  ol  their 
forces  His  firft  care  was  to  difeipline  his  troops  in  a 
proper  manner.  He  taught  them  how  to  march,  en¬ 
camp,  widen  and  clofe  their  ranks,  and  rally  after  the 
Laeedemonian  manner  under  their  proper  colour?. 

He  then  took  the  field  with  12,000  foot,  4000  horie, 
and  100  elephants.  The  Romans  were  furpriitd  at 
the  fudden  alteration  they  obferved  in  the  enemy  s 
eondud  :  but  Regulus,  elated  with  Ins  laft  fucceis, 
came  and  encamped  at  a  fmall  diftance  from  the  Car¬ 
thaginian  army  in  a  vaft  plain,  where  their  elephants 
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SHrtliage.  and  horfe  had  room  to  aft.  The  two  armies  were 
parted  by  a  river,  which  Regulus  boldly  paffed,  by 
which  means  he  left  no  room  for  a  retreat  in  cafe  of 
75  any  misfortune.  The  engagement  began  with  great 
[The  Ro*  fury  j  but  ended  in  the  total  defeat  of  the  Romans, 
^defeated  w^10>  excePfc  2000  that  cfcaped  to  Clupea,  wrere  all 
nd  Kegu-  hilled  or  taken  prifoners,  and  among  the  latter  was 
has  taken.  Regulus  himfelf.  The  lofs  of  the  Carthaginians  fcarce 
exceeded  80 0  men. 

The  Carthaginians  remained  on  the  field  of  battle 
till  they  had  ftripped  the  {lain  5  and  then  entered  their 
3e  is  cruel- metroPoRs’  w^ich  was  almoft  the  only  place  left  them, 
vufed.  *n  great  triumph.  They  treated  all  their  prifoners 
with  great  humanity,  except  Regulus  5  but  as  for  him, 
he  had  fo  infultcd  them  in  his  profperity,  that  they 
could  not  forbear  (howing  the  higheit  marks  of  their 
refentment.  According  to  Zonaras  and  others,  he 
was  thrown  into  a  dungeon,  where  he  had  only  fufte- 
nanee  allowed  him  barely  fufficient  to  keep  him  alive. 
Nay,  his  cruel  mailers,  to  heighten  his  other  torments, 
ordered  a  huge  elephant  (at  the  fight  of  which  ani¬ 
mal,  it  feems,  he  was  greatly  terrified)  to  be  conllantly 
placed  near  him  j  which  prevented  him  from  enjoying 
75  any  tranquillity  or  repofe. 
puthagini-  The  eleventh  year  of  this  war,  the  Carthaginians, 
|nv^eafeaan^d  elated  with  their  viftory  over  Regulus,  began  to  talk  in 
%dT  an  a  very  hi^h  ftrain,  threatening  Italy  itfelf  with  an  in- 
vafion.  To  prevent  this,  the  Romans  took  care  to 
garrifon  all  their  maritime  towns,  and  fitted  out  a  new 
fieet.  In  the  mean  time,  the  Carthaginians  befieged 
Clupea  and  Utica  in  vain,  being  obliged  to  abandon 
their  enterprife,  upon  hearing  that  the  Romans  were 
equipping  a  fleetof  350  fail.^  The  Carthaginians  ha¬ 
ving  with  incredible  expedition  refitted  their  old  vcf- 

!fels,  and  built  a  good  number  of  new  ones,  met  the 
Roman  fleet  off  Cape  Hermea.  An  engagement  cn- 
fued,  in  which  the  Carthaginians  were  utterly  defeated  j 
J04  of  their  (hips  being  funk,  30  taken,  and  15,000 
of  their  foldiers  and  rowers  killed  in  the  aftion.  The 
Romans  purfued  their  courfe  to  Clupea,  where  they 
were  no  fooner  landed,  than  they  found  themfelvcs  at¬ 
tacked  by  the  Carthaginian  army,  under  the  two 
Hannos,  father  and  fon.  But,  as  the  brave  Xanthip- 
pus  no  longer  commanded  their  army,  notwithftanding 
the  Lacedemonian  difeipline  he  had  introduced  among 
them,  they  were  routed  at  the  very  firil  onfet,  with 
the  lofs  of  9000  men,  and  among  them  many  of  their 
7<y  chief  lords. 

womans  Notwithftanding  all  their  viftories,  however,  the 
'bandon0  Rom?ns  found  themfclves  now  obliged,  for  want  of 
Ikfrica.  provifions,  to  evacuate  both  Clupea  and  Utica,  and 
abandon  Africa  altogether.  Being  defirous  of  Pena¬ 
lizing  the  end  of  their  confulate  by  fome  important 
conqueft  in  Sicily,  the  Confuls  fteered  for  that  illand, 
contrary  to  the  advice  of  their  pilots,  who  reprefented 
their  danger,  on  account  of  the  feafon  being  fo  far  ad¬ 
vanced.  Their  obftinacy  proved  the  deftruftion  of 
}  lieir  fleet  ^  w^°^e  dcet  ’  ^or  a  violent  ftorm  arifing,  out  of 
>tallyde-  37°  veffels  only  80  efcaped  fhipwreck,  the  reft  being 
jroyed  by  fallowed  up  by  the  fea,  or  dallied  againft  the  rocks, 
ftorm.  This  was  by  far  the  greateft  lofs  that  Rome  had  ever 
luftained  \  for  befides  the  (hips  that  were  caft  away 
■with  their  crews,  a  numerous  army  was  deftroyed 
with  all  the  riches  of  Africa,  which  had  been  by  Re¬ 
gulus  amafled  and  depofited  in  Clupea,  and  were  now 
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from  thence  tranfporting  to  Rome.  The  whole  coaft  Carthage, 
from  Pachinum  to  Camerina  was  covered  with  dead 
bodies  and  wrecks  of  fhips  ;  fo  that  hiftory  can  fcarce 
afirord  an  example  of  fuch  a  dreadful  difaftcr. 

The  twelfth  year,  the  Carthaginians  hearing  of  this 
misfortune  of  the  Romans,  renewed  the  war  in  Sicily 
with  frefh  fury,  hoping  the  W'hole  ifland,  which  was 
now  left  defencelefs,  would  fall  into  their  hands.  Car- 
thalo,  a  Carthaginian  commander,  befieged  and  took  7S 
Agrigentum.  The  town  he  laid  in  allies,  and  demo-  Agrigen- 
lilhed  the  walls,  obliging  the  inhabitants  to  fly  to  ^kerJ 

lympium.  Upon  the  news  of  this  fuccefs,  Afdrubal  0 

was  fent  to  Sicily  with  a  large  reinforcement  of  troops,  the  Cartha- 
and  150  elephants.  They  likewife  fitted  out  a  fqua-  ginians. 
dron,  with  which  they  retook  the  ifland  of  Corey ra, 
and  marched  a  ftrong  body  of  forces  into  Mauritania 
and  Numidia,  to  punifh  the  people  of  thofe  countries 
for  fliowing  a  difpofition  to  join  the  Romans.  In  Si¬ 
cily  the  Romans  poffeffed  themfelves  of  Cephalodium 
and  Panormus,  but  were  obliged  by  Carthalo  to  raife 
the  fiege  of  Drepanum  with  great  lofs.  .  79 

The  13th  year,  the  Romans  fent  out  a  fleet  of  26oTkeRo- 
galleys,  wEich  appeared  off  Lilybseum  in  Sicily  :  but 
finding  this  place  too  ftrong,  they  fteered  from  thence 
to  the  eaftern  coaft  of  Africa,  where  they  made  feve- 
ral  defcents,  furprifed  fome  cities,  and  plundered  feve- 
ral  towns  and  villages.  They  arrived  fafe  at  Panormus, 
and  in  a  few  days  let  fail  for  Italy,  having  a  fair  wind  Which  ij 
till  they  came  off  Cape  Palin urus,  w  here  fo  violent  aaSainc^c“ 
ftorm  overtook  them,  that  1 60  of  their  galleys  and  a^royed* 
great  number  of  their  tranfports  w  ere  loft  \  upon  which 
the  Roman  fenate  made  a  decree,  that  for  the  future 
no  more  than  50  veffels  fhould  be  equipped  ;  and  that 
thefe  fhould  be  employed  only  in  guarding  the  coaft  of 
Italy,  and  tranfporting  the  troops  into  Sicily. 

-  The  14th  year,  the  Romans  made  themfelves  ma¬ 
ilers  of  Himera  and  Lipara  in  Sicily  ;  and  the  Car¬ 
thaginians  conceiving  new  hopes  of  conquering  that 
ifland,  began  to  make  frefh  levies  in  Gaul  and  Spain, 
and  to  equip  a  new'  fleet.  But  their  treafures  being 
exhaufted,  they  applied  to  Ptolemy  king  of  Egypt, 
intreating  him  to  lend  them  2000  talents }  but  he,  be¬ 
ing  refolvcd  to  ft  and  neuter,  refufed  to  comply  with 
their  requeft  ;  telling  them  that  he  could  not,  with¬ 
out  breach  of  fidelity,  aflift  one  friend  againft  another. 

However,  the  republic  of  Carthage  making  an  effort, 
equipped  a  fleet  of  200  fail,  and  raifed  an  army  of 
30,000  men,  horfe  and  foot,  and  140  elephants,  ap-  81 
pointing  Afdrubal  commander  in  chief  both  of  the  They  fit 
fleet  and  army.  The  Romans,  then,  finding  the  great  °jU*ran°” 
advantages  of  a  fleet,  refolved  to  equip  one,  notwith-  1 
Handing  all  former  difafters }  and  while  the  veffels 
were  building,  two  confuls  were  chofcn,  men  of  va¬ 
lour  and  experience,  to  fuperfede  the  afting  ones  in 
Sicily.  Metellus,  however,  one  of  the  former  con¬ 
fuls,  being  continued  w  ith  the  title  of  proconful,  found 
means  to  draw  Afdrubal  into  a  battle  on  difadvan- 
tageous  terms  near  Panormus,  and  then  fallying  out  82 
upon  him,  gave  him  a  moil  terrible  overthrow.  Carthagini* 
Tw  enty  thoufand  of  the  enemy  wrere  killed,  and 
many  elephants.  A  hundred  and  four  elephants 
were  taken  with  their  leaders,  and  fent  to  Rome, 
where  they  Were  hunted  and  put  to  death  in  the 
circus. 

The  15th  year  the  Romans  befieged  Lilybaeum  *, 

D  d  and 


CAR  [21 

Cartilage,  and  the  fiege  continued  during  the  reft  of  the  firft 

*  - Punic  war,  and  was  the  only  thing  remarkable  that 

Til  baeum  happened  during  that  time  *.  The  Carthaginians, 
bll  on  the  firft  news  of  its  being  beiieged,  fent  Rcgulus 

the  Ro-  with  fome  deputies  to  Rome  to  treat  of  a  peace  ;  but, 
maiis  .  inftead  of  forv/arding  the  negotiation,  he  hindered  it  : 

*  See  Lily-  an(|  notwkhftanding  he  knew  the  torments  prepared 
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for  him  at  Carthage,  could  not  be  prevailed  upon  to 
ft  ay  at  Rome,  but  returning  to  his  enemies  country, 
was  put  to  a  moft  cruel  death.  During  this  fiege, 
They  are  the  Roman  fleet  under  Claudius  Pulcher  was  utterly  de- 
defeated  at  fcated  by  Adhcrbal  the  Carthaginian  admiral.  Ninety 
fea  by  the  ^  ^c  Roman  galleys  were  loft  in  the  aCtion,  8ooo  of 
mans.'"  their  men  either  killed  or  drowned,  and  20,000  taken 
and  fent  prifoners  to  Carthage  7  and  the  Carthaginians 
gained  this  fignal  victory  without  the  lofs  of  a  lingle 

*  A  Roman  *]lip,  or  even  a  fingle  man*  Another  Ronian  fleet  met 
fleet  utterly  with  a  ftill  feverer  fate.  It  confifted  of  12.0  galleys, 
deftroyed  goo  tranfports,  and  was  laden  with  all  fort  of  military 
by  a  Itorm.  Rores  ang  provifions.  Every  one  of  thefe  veffels  was 
loft  by  a  ftorm,  with  all  they  contained,  not  a  finglc 
plank  being  faved  that  could  be  ufed  again  -7  fo  that 
the  Romans  found  themfelves  once  more  deprived  of 
their  whole  naval  force. 

Hamilcar  In  the  mean  time,  the  Carthaginian  foldiery  having 
Barcas  fent  fhown  a  diipofition  to  mutiny,  the  fenate  ,fent  over 
into  Sicily.  Hamilcar  Barcas,  father  of  the  famous  Hannibal,  to 
Sicily.  He  received  a  charte  blanch  from  the  fenate 
to  a  &  as  he  thought  proper*,  and,  by  his  excellent 
conduct  and  refolution,  fhowed  hlmfelf  the  greateft 
general  of  his  age.  He  defended  Eryx,  which  he  had 
taken  by  furprile,  with  fuch  vigour,  that  the  Romans 
would  never  have  been  able  to  make  themfelves  mailers 
of  it,  had  they  not  fitted  out  a  new  fleet  at  the  ex¬ 
pence  of  private  citizens,  which,  having  utterly  defeat¬ 
ed  that  of  the  Carthaginians,  Hamilcar,  notwithftand- 
S7  ing  all  his  valour,  was  obliged  to  yield  up  the  place 
Peace  with  which  he  had  fo  long  and  fo  bravely  defended.  The 
the  Ro-  following  articles  of  peace  were  immediately  drawn 
manS‘  up  between  the  two  commanders.  I .  The  Carthagi¬ 
nians  (hall  evacuate  all  the  places  which  they  have  in 
Sicily,  and  entirely  quit  that  ifland.  2.  I  hey  fliall, 
in  20  years,  pay  the  Romans,  at  equal  payments  every 
year,  2200  talents  of  filver,  that  is,  437»250^*  ^cr” 
ling.  3.  They  fliall  reftore  the  Roman  captives  and 
deferters  without  ranfom,  and  redeem  their  own  pri¬ 
foners  with  money.  4.  They  fliall  not  make  war  up¬ 
on  Hiero  king  of  Syraeufe,  or  his  allies.  Thefe  ar¬ 
ticles  being  agreed  to,  Hamilcar  furrendered  Eryx  up¬ 
on  condition  that  all  his  foldiers  fhould  march  out  with 
him,  upon  his  paying  for  each  of  them  18  Roman  denarii* 
Hoftages  were  given  on  both  fidcs,  and  deputies  were 
fent  to  Rome  to  procure  a  ratification  of  the  treaty 
by  the  fenate.  After  the  fenators  had  thoroughly 
Informed  themfelves  of  the  ftate  of  affairs,  two  more 
articles  vrere  added,  viz.  1.  I  hat  1000  talents  ftiould 
be  paid  immediately,  and  the  2200  in  the  fpace  of  10 
years  at  equal  payments.  2.  That  the  Carthaginians 
ftiould  quit  all  the  little  iflands  about  Italy  and  Sicily, 
and  never  more  come  near  them  with  (hips  of  war,  or 
raife  mercenaries  in  thofe  places.  Neceflity  obliged 
Hamilcar  to  confent  to  thefe  terms  5  but  he  returned 
to  Carthage  with  a  hatred  to  the  Romans  which  he 
did  not  even  fuffer  to  die  with  him,  but  tranfmitted  to 
his  fon  the  great  Hannibal. 


The  Carthaginians  w  ere  no  fooner  got  out  of  this  Cfirtbngy, 
bloody  and  expenfive  war,  than  they  found  themfelves 
engaged  in  another,  which  was  like  to  have  proved  fa-  Caufes 
tal  to  them.  It  is  called  by  ancient  hiftorians  the  Li -  the  war 
by  an  war ,  or  the  war  with  the  mercenaries .  The  prin-  with  the 
cipal  occafion  of  it  was,  that  when  Hamilcar  returned  mercena. 
to  Carthage,  he  found  the  republic  fo  much  impover-  nes* 
idled,  that,  far  from  being  able  to  give  thefe  troops 
the  largeffes  and  rewards  promifed  them,  it  could  not 
pay  them  their  arrears.  He  had  committed  the  care 
of  tranfporting  them  to  one  Gifco7  who,  being  an  of¬ 
ficer  of  great  penetration,  as  though  he  had  forefeen 
what  would  happen,  did  not  ftiip  them  off  all  at  once, 
but  in  fmall  and  feparate  parties,  that  thofc  who  came 
firft  might  be  paid  off  and  fent  borne  before  the  arrival 
of  the  reft.  The  Carthaginians  at  home,  however,  did 
not  a£l  with  the  fame  prudence.  As  the  ftate  was  al- 
moft  entirely  exhaufted  by  the  late  war,  and  the  im- 
menfe  fum  of  money,  in  confequence  of  the  peace,  paid 
to  the  Romans,  they  judged  it  would  be  a  laudable  ac¬ 
tion  to  fave  fomething  to  the  public.  They  did  not 
therefore  pay  off  the  mercenaries  in  proportion  as  they 
arrived,  thinking  it  more  proper  to  wait .  till  they 
all  came  together,  with  a  view  of  obtaining  fome 
remiffion  of  their  arrears.  But,  being  foon  made  fen- 
fible  of  their  wrong  conduCl  on  this  occafion,  by 
the  frequent  diforders  thefe  barbarians  committed  in 
the  city,  they  with  fome  difficulty  prevailed  upon 
the  officers  to  take  up  their  quarters  at  Sicca,  and 
canton  their  troops  in  that  neighbourhood.  To  in¬ 
duce  them  to  this,  however,  they  gave  them  a  fum 
of  money  for  their  prefent  fubfiftencc,  and  promifed 
to  comply  with  their  pretenfions  when  the  remainder 
of  their  troops  arrived  from  Sicily.  Here,  being  whol¬ 
ly  immerfed  in  idlencfs,  to  which  they  had  long  been 
ftrangers,  a  negleCt  of  difeipline  enfued,  and  of  courfe 
a  petulant  and  licentious  fpirit  immediately  took  place. 

They  were  now  determined  not  to  acquiefce  in  recei¬ 
ving  their  bare  pay,  but  to  infill  upon  the  rewards  Ha¬ 
milcar  had  promifed  them,  and  even  to  compel  the 
ftate  of  Carthage  to  comply  with  their  demands  by  g9 
force  of  arms.  The  fenate  being  informed  of  the  xmprudent(- 
mutinous  difpofition  of  the  foldiery,  difpatched  Han-  conduft  of 
no,  one  of  the  fuffetes,  to  pacify  them.  Upon  his  Hanno- 
arrival  at  Sicca,  he  expatiated  largely  upon  the  po¬ 
verty  of  the  ftate,  and  the  heavy  taxes  with  which 
the  citizens  of  Carthage  were  loaded  }  and  therefore, 
inftead  of  anfwering  their  high  expectations,  he  dc- 
fired  them  to  be  fatisfied  with  receiving  part  of  their 
pay,  and  remit  the  remainder  to  ferve  the  prefling 
exigencies  of  the  republic.  The  mercenaries  being 
highly  provoked,  that  neither  Hamilcar,  nor  any 
other  of  the  principal  officers,  who  commanded  them 
in  Sicily,  and.  "were  the  bell  judges  of  their  merit, 
made  their  appearance  on  this  occafion,  but  only 
Hanno,  a  perfon  utterly  unknown,  and  above  all 
others  utterly  difagreeable  to  them,  immediately  had 
recourfe  to  arms.  Affembling  therefore  in  a  body,,  to 
the  number  of  20,000,  they  advanced  to  Tunis,  and  im¬ 
mediately  encamped  before  that  city. 

The  Carthaginians.,  being  greatly  alarmed  at  the 
approach  of  fo  formidable  a  body  to  Tunis,  made 
large  conceffions  to  the  mercenaries,  in  order  to  bring 
them  back  to  their  duty  5  but,  far  from  being  foften- 
ed,  they  grew  more  infolent  upon  thefe  conceffions, 

taking 


CAR  t  21 

Carthage,  taking  them  for  the  effc<5ls  of  fear  :  and  therefore 
were  altogether  averfe  to  thoughts  of  aecommoda- 
tion.  The  Carthaginians,  making  a  virtue  of  ne- 
ceffity,  fhowed  a  difpofition  to  falisfy  them  in  all 
points,  and  agreed  to  refer  themfelves  to  the  opinion 
of  fome  general  in  Sicily,  which  they  had  all  along 
defired  \  leaving  the  choice  of  fueh  eommander  entire¬ 
ly  to  them.  Gifco  was  accordingly  pitched  upon  to 
mediate  this  affair,  the  mercenaries  believing  Hamilcar 
to  have  been  a  principal  eaufe  of  the  ill  treatment  they 
met  with,  fmee  he  never  appeared  among  them,  and, 
according  to  the  general  opinion,  had  voluntarily  re¬ 
signed  his  commiffion.  Gifco  foon  arrived  at  Tunis 
with  money  to  pay  the  troops  \  and,  after  conferring 
trith  the  officers  of  the  fever al  nations  apart,  he  ha¬ 
rangued  them  in  fueh  a  manner*  that  a  treaty  was 
Upon  the  point  of  being  concluded,  when  Spendius  and 
Mathos,  two  of  the  principal  mutineers,  oecafioned  a 
tumult  in  every  part  of  the  camp.  Spendius  was  by 
nation  a  Campanian,  who  had  been  a  Have  at  Rome, 
and  had  tied  to  the  Carthaginians.  The  apprehen- 
fions  he  was  under  of  being  delivered  to  his  old  mailer, 
by  whom  he  was  fute  to  be  hanged  or  erueified, 
prompted  him  to  break  off  the  accommodation.  Ma* 
thos  was  an  African,  and  free  born  '7  but  as  he  had 
been  aftive  in  railing  the  rebellion,  and  was  well  ac¬ 
quainted  with  the  implacable  difpofition  of  the  Car¬ 
thaginians,  he  knew  that  a  peace  mull  infallibly  prove 
his  ruin.  He  therefore  joined  with  Spendius,  and  in- 
finuated  to  the  Africans  the  danger  of  concluding  a 
treaty  at  that  juncture,  whieh  eould  not  but  leave  them 
fingly  expofed  to  the  rage  of  the  Carthaginians.  This 
fo  incenfed  the  Africans,  who  were  much  more  nu¬ 
merous  than  the  troops  of  any  other  nation,  that  they 
immediately  affembled  in  a  tumultuous  manner.  The 
foreigners  foon  joined  them,  being  infpired  by  Spen¬ 
dius  with  an  equal  degree  of  fury.  Nothing  was  now 
to  be  heard  but  the  mod  horrid  oaths  and  impre¬ 
cations  againfl  Gifeo  and  the  Carthaginians.  Who¬ 
ever  offered  to  make  any  remondrance,  or  lend  an  ear 
to  temperate  counfels,  was  Honed  to  death  by  the  en¬ 
raged  multitude.  Nay,  many  perfons  loll  their  lives 
barely  for  attempting  to  fpeak,  before  it  eould  be 
known  whether  they  were  in  the  intereil  of  Spendius 
or  the  Carthaginians. 

In  the  mi  ail  of  thefe  commotions,  Gifco  behaved 
with  great  firmnefs  and  intrepidity.  He  left  no  me¬ 
thods  untried  t©  foften  the  officers  and  calm  the 
minds  of  the  foldiery  \  but  the  torrent  of  feditioh  was 
now  To  ftrong,  that  there  was  no  poffibility  of  keeping 
it  within  bounds.  They  therefore  feized  upon  the 
military  ehefl,  dividing  the  money  among  themfelves 
in  part  of  their  arrears,  put  the  perfon  of  Gifco  un¬ 
der  an  arred,  and  treated  him  as  well  as  his  attend¬ 
ants  with  the  utmod  indignity.  Mathos  and  Spen¬ 
dius,  to  dedroy  the  remoted  hopes  of  an  accommo¬ 
dation  with  Garthage,  applauded  the  courage  and  refo- 
30  lution  of  their  men,  loaded  the  Unhappy  Gifco  and 

Iie  merce-  his  followers  with  irons,  and  formally  declared  war 
riesde-  againd  the  Carthaginians.  All  the  cities  of  Africa, 
iewar.  to  whom  they  had  fent  deputies  to  exhort  them  to 
recover  their  liberty,  foon  came  over  to  them,  ex¬ 
cept  Utica  and  Hippo  Diarrhytus.  By  this  means 
their  army  being  greatly  increafed,  they  divided  it 
into  two  parts,  with  one  of  which  they  moved  to- 
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wards  Utica,  wliilft  the  other  marched  to  Hippo,  in  Carthage 
order  to  befiege  both  places.  The  Carthaginians,  in 
the  mean  time,  found  themfelves  ready  to  fink  under 
the  preffure  of  their  misfortunes.  Aft«r  they  had 
been  haralfed  24  years  by  a  mod  eruel  and  dedruc- 
tivc  foreign  war,  they  entertained  fome  hopes  of  en¬ 
joying  repofe.  The  citizens  of  Carthage  drew  their 
particular  fubfidenee  from  the  rents  or  revenues  of 
their  lands,  and  the  publie  expenees  from  the  tribute 
paid  from  Africa  ;  all  which  they  were  not  only  de¬ 
prived  of  at  once,  but,  what  was  worfe,  had  it  dire&ly 
turned  againd  them*  They  were  deditute  of  arms 
and  forces  either  by  fea  or  land  5  had  made  no  prepa¬ 
rations  for  the  fudaining  of  a  dege,  or  the  equip¬ 
ping  of  a  deet.  They  differed  all  the  calamities  inci¬ 


dent  to  the  mod  ruinous  civil  war  \  and,  to  complete 
their  mifery,  had  not  the  lead  profpedl  of  receiving 
affidance  from  any  foreign  friend  or  ally.  Notwith- 
danding  their  deplorable  dtuation,  however,  they  did 
not  delpond,  but  purfued  all  the  raeafures  neceffary  to 
put  themfelves  into  a  podure  of  defence.  Hanno  was 
appointed  commander  in  chief  of  all  their  forces  \  and 
the  mod  drenuous  efforts  were  made,  not  >mly  to  repel 
all  the  attempts  of  the  mutineers,  but  even  to  reduce 
them  by  force  of  arms. 

In  the  mean  time  Mathos  and  Spendius  laid  liege 
to  Utica  and  Hippacra  at  onee  \  but  as  they  were 
carried  on  by  detachments  drawn  from  the  army  for 
that  purpofe,  they  remained  with  the  main  body  of 
their  forces  at *T  unis,  and  thereby  eut  off  all  commu¬ 
nication  betwixt  Carthage  and  the  continent  of  Afri¬ 
ca.  By  this  means  the  capital  was  kept  in  a  kind  of 
blockade.  The  Africans  likewife  haraffed  them  by 
perpetual  alarms,  advancing  to  the  very  walls  of  Car¬ 
thage  by  day  as  well  as  by  night,  and  treating  with 
the  utmod  cruelty  every  Carthaginian  that  fell  into 
their  hands.  pt 

Hanno  was  defpatched  to  the  relief  of  Utica  with  They  are 
a  good  body  of  forees,  100  elephants,  and  a  large  ^eateci  by 
train  of  battering  engines.  Having  taken  a  view  of  *im0, 
the  enemy,  he  immediately  attacked  their  intrench- 
ments,  and  after  an  obdinate  difpute  forced  them. 

The  mercenaries  lod  a  vad  number  of  men  *,  and  eon- 
fequently  the  advantages  gained  by  Hanno  were  fo 
great,  that  they  might  have  proved  decilive,  had  he 
made  a  proper  ufe  of  them  :  But  becoming  feeure  af-  ^ 
ter  his  vidlory,  and  his  troops  being  everywhere  off  He  is  in  hia 
their  duty,  the  mercenaries,  having  rallied  their  for-  turn  deff au 
ces,  fell  upon  him,  cut  off  many  of  his  men,  forced  the  ecl* 
red  to  Hy  into  the  town,  retook  and  plundered  the 
camp,  and  feized  all  the  provilions,  military  dores,  &c. 
brought  to  the  relief  of  the  bedeged.  Nor  was  this 
the  only  indance  of  Hanno’s  military  incapacity. 

Not  with  Handing  he  lay  encamped  in  the  mod  advan¬ 
tageous  manner  near  a  town  ealled  Gor%a7  at  whieh 
place  he  twice  overthrew  the  enemy,  and  had  it  in  his 
power  to  have  totally  ruined  them,  he  yet  negle&ed  to 
improve  thofe  advantages,  and  even  differed  the  merce¬ 
naries  to  poffefs  themfelves  of  the  idhmus  whieh  join¬ 
ed  the  peninfula  on  which  Carthage  Hood,  to  the  con¬ 
tinent  of  Africa.  93 

Thefe  repeated  midakes  induced  the  Carthaginians  i?*™*c** 
onee  more  to  place  Hamilear  Barcas  at  the  head  of  pointed^ 
their  forces.  He  marched  againd  the  enemy  with  command 
10,000  men,  horfe,  and  foot,  being  all  the  troops  the 

Dd  2  Carthaginians  them* 
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Cartftoge.  Carthaginians  could  then  affemble  for  their  defence  j  a 

' - v—  full  proof  of  the  low  ftate  to  which  they  were  at  that 

time  reduced.  As  Mathos,  after  he  had  poffeffed 
himfelf  of  the  ifthmus,  had  polled  proper  detachments 
in  two  pafles  on  two  hills  facing  the  continent,  and 
guarded  the  bridge  over  the  Bagrada,  which  through 
Hanno’s  negleft  he  had  taken,  Hamilcar  faw  little 
probability  of  engaging  him  upon  equal  terms,  or  in¬ 
deed  of  coming  at  him.  Obferving,  however,  that 
on  the  blowing  of  certain  winds,  the  mouth  of  the  ri¬ 
ver  was  choked  up  with  fand,  fo  as  to  become  paf- 
fable,  though  with  no  fmall  difficulty,  as  long  as  thefe 
winds  continued  ;  he  halted  for  fome  time  at  the 
river’s  mouth,  without  communicating  his  defign  to 
any  perfon.  As  foon  as  the  wind  favoured  his  intend¬ 
ed  projeft,  he  parted  the  river  privately  by  night,  and 
immediately  after  his  paffage,  he  drew  up  the  troops 
in  order  of  battle  ;  and  advancing  into  the  plain  where 
his  elephants  were  capable  of  a6ting,  moved  towards 
Mathos  who  was  polled  at  the  village  near  the  bridge. 
This  daring  action  greatly  furprifed  and  intimidated 
the  Africans.  However,  Spendius  receiving  intelli¬ 
gence  of  the  enemy’s  motions,  dreVr  a  body  of  10,000 
men  out  of  Mathos’s  camp,  with  which  he  attended 
Hamilcar  on  one  fide,  and  ordered  15,000  from  Utica 
to  obferve  him  on  the  other,  thinking  by  this  means  to 
94  furround  the  Carthaginians,  and  cut  them  all  off  at  one 
He  defeats  ftroke.  By  feigning  a  retreat,  Hamilcar  found  means 
them,  to  engage  them  at  a  difad  vantage,  and  gave  them  a 
total  overthrow,  with  the  lofs  of  6000  killed  and 
2000  taken  prifoners.  The  reft  fled,  fome  to  the 
town  at  the  bridge,  and  others  to  the  camp  at  Utica. 
He  did  not  give  them  time  to  recover  from  their  de¬ 
feat,  but  purfued  them  to  the  town  near  the  bridge 
before  mentioned  *,  which  he.  entered  without  oppofi- 
tion,  the  mercenaries  flying  in  great  confufion  to  Tu¬ 
nis  ;  and  upon  this  many  towns  fubmitted  of  their  own 
accord  to  the  Carthaginians,  whilft  others  were  redu¬ 
ced  by  force. 

Notwith Handing  thefe  difafters,  Mathos  puffied  on 
the  fiege  of  Hippo  with  great  vigour,  and  appointed 
Spendius  and  Autaritus,  commanders  of  the  Gauls,  with 
a  ftrong  body  to  obferve  the  motions  of  Hamilcar. 
Thefe  two  commanders,  therefore,  at  the  head  of  a 
choice  detachment  of  60CO  men  drawn  out  of  the 
camp  at  Tunis,  and  2000  Gallic  horfe,  attended  the 
Carthaginian  general,  approaching  him  as  near .  as 
they  could  with  fafety,  and  keeping  clofe  to  the  fkirts 
of  the  mountains.  At  laft  Spendius,  having  received 
a  ftrong  reinforcement  of  Africans  and  Numidians, 
and  poffe fling  himfelf  of  all  the  heights  furrounding 
the  plain  in  which  Hamilcar  lay  encamped,  refolved 
not  to  let  flip  fo  favourable  an  opportunity  of  attack¬ 
ing  him.  Had  a  battle  now  enfued,  Hamilcar  and 
his  army  muftv  in  all  probability  have  been  cut  off  5 
but,  by  the  defertion  of  one  Naravafus  a  young  Nu- 
midian  nobleman,  with  2000  men,  he  found  himfelf 
enabled  to  offer  his  enemies  battle.  The  fight  was 
Mercena-  obftinate  and  bloody  5  but  at  laft  the  mercenaries  were 
nes  again  entirely  overthrown,  with  the  lofs  of  10,000  men  kill- 
defeated,  e(j  ftnd  4000  taken  prifoners.  All  the  prifoners  that 
were  willing  to  enlift  in  the  Carthaginian  fervice  Ha¬ 
milcar  received  among  his  troops,  fupplying  them  with 
the  arms  of  the  foldiers  who  had  fallen  in  -the  engage¬ 
ment,  To  the  reft  he  gave  full  liberty  to  go  where 
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they  pleafed,  upon  condition  that  they  fhould  never  Cartbs^ 
for  the  future  bear  arms  againft  the  Carthaginians  j  **** 
informing  them,  at  the  fame  time,  however,  that  as 
many  violators  of  this  agreement  as  fell  into  his  hands 
mull  expert  to  find  no  mercy.  $6 

Mathos  and  his  affociatcs,  fearing  that  this  affe&ed  They  pul 
lenity  of  Hamilcar  might  occafion  a  defection  among 
the  troops,  thought  that  the  beft  expedient  would  be 
to  put  them  upon  fome  a£lion,  fo  execrable  in  its  na-foners# 
ture  that  no  hopes  of  reconciliation  might  remain.  By 
their  advice,  therefore,  Gifco,  and  all  the  Carthagi¬ 
nian  prifoners  were  put  to  death  and  when  Hamil¬ 
car  fent  to  demand  the  remains  of  his  countrymen,  he 
received  for  anfwcr,  that  whoever  prefumed  hereafter 
to  come  upon  that  errand,  fhould  meet  with  Gifco’s 
fate:  after  which  they  came  to  a  refolution  to  treat 
with  the  fame  barbarity  all  fueh  Carthaginians  as 
fhould  fall  into  their  hands.  In  return  for  this  enor¬ 
mity,  Hamilcar  threw  all  the  prifoners  that  fell  into 
his  hands  to  be  devoured  by  wild  beafts  *,  being  con¬ 
vinced  that  compaffion  ferved  only  to  make  his  enemies 
more  fierce  and  untradlable. 

The  war  was  now  carried  on  generally  to  the  ad¬ 
vantage  of  the  Carthaginians  5  neverthelels,  the  male- 
contents  ft  ill  found  themfelves  in  a  capacity  to  take 
the  field  with  an  army  of  50,000  men.  They  watch¬ 
ed  Hamilcar’s  motions,  but  kept  on  the  hills,  care¬ 
fully  avoiding  to  come  down  into  the  plains,  on  ac¬ 
count  of  the  Numidian  horfe  and  Carthaginian  ele¬ 
phants.  Hamilcar,  being  much  fuperior  in  fkill  to 
any  of  their  generals,  at  laft  fhut  them  up  in  a  poll, 
fo  fituated,  that  it  was  impoffible  to  get  out  of  it.  Here 
he  kept  them  ftridly  befiegcd  :  and  the  mercenaries, 
not  daring  to  venture  a  battle,  began  to  fortify  their 
camp,  and  furround  it  with  ditches  and  intrenehments.  9/ 
They  were  foon  preffed  by  famine  fo  forely,  that  they  They  are 
were  obliged  to  eat  one  another  :  but  they  were  driven  befieg^d  j 
defperate  by  the  confcioufncfs  of  their  guilt,  and  there-  111 
fore  did  not  defire  any  terms  of  accommodation.  ^  At 
laft  being  reduced  to  the  utmoft  extremity  of  mifery, 
they  infilled  that  Spendius,  Autaritus,  and  Zarxas 
their  leaders,  fhould  in  perfon  have  a  conference  with 
Hamilcar,  and  make  propofals  to  him.  Peace  was  ac¬ 
cordingly  concluded  upon  the  following  terms,  viz. 

That  ten  of  the  ringleaders  of  the  malecontents  fhould 
be  left  entirely  to  the  mercy  of  the  Carthaginians,  and 
that  the  troops  fhould  all  be  difarmed,  every  man  re¬ 
tiring  only  in  a  lingle  coat.  The  treaty  was  no  fooner 
concluded,  than  Hamilcar,  by  virtue  of  the  firft  article, 
feized  upon  the  negociators  themfelves  5  and  the  army 
being  informed  that  their  chiefs  were  under  arreft,  had 
immediately  recourfe  to  arms,  as  fufpecling  they  were 
betrayed  ;  but  Hamilcar,  drawing  out  his  army  in  or¬ 
der  of  battle,  furrounded  them,  and  either  cut  them  to 
pieces,  or  trod  them  to  death  with  his  elephants.  The  40,000  of 
number  of  wretches  who  perifhed  on  this  occafion  a-^h^Je 
mounted  to  above  40,000. 

After  the  deftru£lion  of  the  army,  Hamilcar  in¬ 
verted  Tunis,  whither  Mathos  had  retired  with  all 
his  remaining  forces.  Hamilcar  had  another  general, . 
named  Ho  timbal ^  joined  in  the  command  with  him. 
Hannibal’s  quarters  was  on  the  road  leading  to  Car¬ 
thage,  and  Hamil ear’s  on  the  oppofite  fide.  The 
army  was  no  fooner  encamped,  than  Hamilcar  caufed 
Spendius,  and  the  reft  of  the  prifoners,  to  be  led  out 
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Carthage,  in  the  view  of  the  befieged,  and  crucified  near  the 
walls.  Mathos,  however,  obferving  that  Hannibal  did 
not  keep  fo  good  a  guard  as  he  ought  to  have  done, 
made  a  Tally,  attacked  his  quarters,  killed  many  of  his 
men,  took  leveral  prifoners,  among  whom  was  Hanni- 
cruciSed  by  bai  himfelf,  and  plundered  his  camp.  Taking  the 
iMathoi.  body  of  Spendius  from  the  crofs,  Mathos  immediately 
fubdituted  Hannibal  in  its  room  ;  and  30  Carthagi¬ 
nian  prifoners  of  diftindlion  were  crucified  around  him. 
Upon  this  difafter,  Hamilcar  immediately  decamped, 
and  piled  himfelf  along  the  lea  coaft,  near  the  mouth 
of  the,  river  Bagrada. 

The  fenate,  though  greatly  terrified  by  this  unex¬ 
pected  blow,  omitted  no  means  neceflary  for  their 
prefervation.  They  fent  30  fenators,  with  Hanno 
at  their  head,  to  confult  with  Hamilcar  about  the 
proper  mcafures  for  putting  an  end  to  this  unnatural 
war,  conjuring,  in  the  molt  prefling  manner,  Hanno 
to  be  reconciled  to  Hamilcar,  and  to  facrifice  his  pri¬ 
vate  refentment  to  the  public  benefit.  This,  with 
fome  difficulty,  was  effected  ;  and  the  two  generals 
came  to  a  full  refolution  to  aCl  in  concert  for  the 
good  of  the  public.  The  fenate  at  the  fame  time, 
ordered  all  the  youth  capable  of  bearing  arms  to  be 
prefled  into  the  fervice  :  by  which  means  a  llrong  rein¬ 
forcement  being  fent  to  Hamilcar,  he  foon  found  him- 
Wathos  en-  felf  in  a  condition  to  a&  offenfively.  He  now  defeat- 
fMted^and  ec^  enem^  *n  rencounters,  drew  Mathos  into  fre- 
aken  prL  fluent  ambufeades,  and  gave  him  one  notable  overthrow 
;baer.  near  Lcptis.  This  reduced  the  rebels  to  the  neceflity 
of  hazarding  a  decifive  battle,  which  proved  fatal  to 
them.  The  mercenaries  fled  almoft  at  the  firfi  onfet; 
moll  of  their  army  fell  in  the  field  of  battle,  and  in  the 
purfuit.  Mathos,  with  a  fewr,  efcaped  to  a  neighbour¬ 
ing  town,  where  he  was  taken  alive,  carried  to  Car¬ 
thage,  and  executed  ;  and  then  by  the  reduction  of  the 
revolted  cities  an  end  was  put  to  this  war,  wffiich,  from 
the  excefles  of  cruelty  committed  in  it,  according  to 
Polybius,  wfent  among  the  Greeks  by  the  name  of  the 
inexpiable  war. 

During  the  Libyan  war,  the  Romans,  upon  fome 
abfurd  pretences,  wrefled  the  ifland  of  Sardinia  from 
the  Caithaginians  j  which  the  latter,  not  being  able  to 
refill,  were  obliged  to  fubmit  to.  Hamilcar,  finding 
his  country  not  in  a  condition  to  enter  into  an  imme¬ 
diate  war  with  Rome,  formed  a  feheme  to  put  it  on  a 
level  with  that  haughty  republic.  This  was  by  making 
an  entire  conqueft  of  Spain,  by  which  means  the  Car¬ 
thaginians  might  have  troops  capable  of  coping  with 
the  Romans.  In  order  to  facilitate  the  execution  of 
this  feheme,  he  infpired  both  his  fon-in-law  Afdrubal, 
and  his  fon  Hannibal,  w  ith  an  implacable  averfion  to 
the  Romans,  as  the  great  oppofers  of  his  country’s 
grandeur.  Having  completed  all  the  neceflary  prepa¬ 
rations,  Hamilcar,  after  having  greatly  enlarged  the 
Carthaginian  dominions  in  Africa,  entered  Spain, 
where  he  commanded  nine  years,  during  which  time 
he  fubdued  many  warlike  nations,  and  amafled  an  im- 
menfe  quantity  of  treafure,  which  he  dillributed  partly 
amongil  his  troops,  and  partly  amongfl  the  great  men 
at  Carthage  *,  by  which  means  he  mpported  his  inte- 
rells  with  thefe.  two  powerful  bodies.  At  lad,  he  wras 
killed  in  a  battle,  and  wras  fucceeded  by  his  fon-in-lawr 
Afdrubal.  This  general  fully  anfwered  the  expecta¬ 
tions  of  his  countrymen  }  greatly  enlarged  their  domi- 
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nions  in  Spain  ;  and  built  the  city  of  New  Carthage,  Carthage?: 
now  Carthagena.  He  made  fuch  progrefs  in  his  con-  “V  ^ 
quells,  that  the  Romans  began  to  grow  jealous.  They 
did  not,  however,  choofe  at  prefent  to  come  to  an  open 
rupture,  on  account  of  the  apprehenfions  they  were 
under  of  an  invafion  from  the  Gauls.  They  judged 
it  mod  proper,  therefore,  to  have  recourfe  to  milder 
methods ;  and  prevailed  upon  Afdrubal  to  conclude  a  I03 
new  treaty  with  them.  The  articles  of  it  were,  ^at^with 

1.  That  the  Carthaginians  fhould  not  pafs  the  Iberus.  the  ko- 

2.  That  the  Saguntincs,  a  colony  of  Zacynthians,  and  mans, 
a  city  fituated  between  the  Iberus  and  that  part  of 
Spain  fubjefl  to  the  Carthaginians,  as  well  as  the  other 
Greek  colonies  there,  (hould  enjoy  their  ancient  rights 

and  privileges.  10( 4 

Afdrubal,  after  having  governed  the  Carthaginian  He  is  mur^ 
dominions  in  Spain  for  eight  years,  was  treacheroudy clere(^** 
murdered  by  a  Gaul,  whole  mader  he  had  put  to  death. 

Three  years  before  this  happened,  he  had  written  to 
Carthage,*  to  defire  that  young  Hannibal,  then  tw'enty- 
twro  years  of  age,  might  be  fent  to  him.  This  requeft 
wTas  complied  with,  notwithflanding  the  oppofition  of 
Hanno  :  and,  from  the  fird  arrival  of  the  young  man 
in  the  camp,  he  became  the  darling  of  the  w  hole  army* 

The  great  refemblance  he  bore  to  Hamilcar  rendered 
him  extremely  agreeable  to  the  troops.  Every  ta¬ 
lent  and  qualification  he  feemed  to  polTefs,  that  con¬ 
tribute  towards  forming  a  great  man.  After  the  death 
of  Afdrubal,  he  was  faluted  general  by  the  army  wdth  JQ{. 
the  higlied  demondration  of  joy.  He  immediately  Succeeded 
put  himfelf  in  motion  •,  and  in  the  fird  campaign  con-ky**awni- 
quered  the  Olcades,  a  nation  fcated  near  the  Iberus. 

The  next  year  he  fubdued  the  Vaccaei,  another  nation  conqUefts 
in  that  neighbourhood.  Soon  after,  the  Carpsetani,  in  Spain, 
one  of  the  mod  powerful  nations  in  Spain,  declared 
againd  the  Carthaginians.  Their  army  confided  of 
ioo,coo  men,  with  which  they  propofed  to  attack  Han¬ 
nibal  on  his  return  from  the  Vaccaei ;  but  by  a  dra- 
tagem  they  were  utterly  defeated,  and  the  whole  na¬ 
tion  obliged  to  fubmit. 

Nothing  now  remained  to  oppofe  the  progrefs  of 
the  Carthaginian  arms  but  the  city  of  Saguntum. 

Hannibal,  however,  for  fome  time,  did  not  think  pro¬ 
per  to  come  to  a  rupture  with  the  Romans  by  attack¬ 
ing  that  place.  At  lad  he  found  means  to  embroil  10$ 
fome  of  the  neighbouring  cantons,  efpecially  the  Tur-He  attacks 
detani,  or,  as  Appian  calls  them,  the  Torbo/etce ,  w'ithSaguntuni» 
the  Sagun tines,  and  thus  furnifhed  himfelf  w  ith  a  pre¬ 
tence  to  attack  their  city.  Upon  the  commencement 
of  the  fiegc,  the  Roman  fenate  despatched  two  am- 
bafladors  to  Hannibal,  with  orders  to  proceed  to  Car¬ 
thage,  in  cafe  the  general  refufed  to  give  them  fatisfac- 
tion.  They  were  icarccly  landed,  when  TIannibal,  who 
was  carrying  on  the  fiege  of  Saguntum  with  great 
vigour,  fent  them  word  that  he  had  fomething  elfe  to 
do  than  to  give  audience  to  ambafladors.  At  lad, 
however,  he  admitted  them  }  and,  in  anfwer  to  their 
remondrances,  told  them,  that  the  Saguntines  had 
drawn  their  misfortunes  upon  themfelves,  by  commit-* 
ting  hodilitics  againd  the  allies  of  Carthage  \  and  at 
the  fame  time  deiired  the  deputies,  if  they  had  any 
complaints  to  make  of  him,  to  carry  them  to  the  fe¬ 
nate  of  Carthage.  On  their  arrival  in  that  capital, 
they  demanded  that  Hannibal  might  be  delivered  up- 
to  the  Romans  to  be  pgniflicd  according  to  his  deferts  ? 

and-. 
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Carthage.  &nd  this  not  being  complied  with,  war  was  immediately 
declared  between  the  two  nations, 
indukes  The  Saguntines  are  faid  to  have  defended  them- 
t.  felves  for  eight  months  with  incredible  bravery.  At 

laR,  however,  the  city  was  taken,  and  the  inhabitants 
were  treated  with  the  utmoR  cruelty.  After  this  con* 
queR,  Hannibal  put  his  African  troops  into  winter 
quarters  at  New  Carthage  ;  but  in  order  to  gain  their 
affection,  he  permitted  the  Spaniards  to  retire  to  their 
refpe£livc  homes. 

The  next  campaign,  having  taken  the  necefifary 
meafures  for  fecuring  Africa  and  Spain,  he  palled  the 
Iberus,  fubdued  all  the  nations  betwixt  that  river  and 
the  Pyrenees,  appointed  Hanno  commander  of  all  the 
new  conquered  diftridt,  and  immediately  began  his 
inarch  for  Italy.  Upon  mnRering  his  forces,  after 
they  had  been  weakened  by  fieges,  defertion,  morta¬ 
lity,  and  a  detachment  of  10,000  foot  and  1000  horfe, 
left  with  Hanno  to  fupport  him  in  his  new  poft,  he 
found  them  to  amount  to  50,000  foot  and  9000  horfe, 
all  veteran  troops,  and  the  beft  in  the  world.  As 
they  had  left  their  heavy  baggage  with  Hanno,  and 
were  all  light-armed,  Hannibal  eafily  croffed  the  Py¬ 
renees  ;  palled  by  Rufcino,  a  frontier  town  of  the 
Gauls,  and  arrived  on  the  banks  of  the  Rhone  with¬ 
out  oppofition.  This  river  he  palled,  notwithftand- 
ing  of  fome  oppolition  from  the  Gauls  ;  and  was  for 
fome  time  in  doubt  whether  he  Ihould  advance  to  en¬ 
gage  the  Romans,  who,  under  Scipio,  were  bending 
their  march  that  way,  or  continue  his  march  for  Italy. 
But  to  the  latter  he  was  foon  determined  by  the  ar¬ 
rival  of  Magilus,  prince  of  the  Boil,  who  brought  rich 
prefents  with  him,  and  offered  to  conduft  the  Cartha¬ 
ginian  army  over  the  Alps.  Nothing  could  have  hap¬ 
pened  more  favourable  to  Hannibal’s  affairs  than  the 
arrival  of  this  prince,  iince  there  was  no  rooin  to  doubt 
the  finccrity  of  his  intentions.  For  the  Boii  bore  an 
implacable  enmity  to  the  Romans,  and  had  even  come 
to  an  open  rupture  with  them,  upon  the  firR  news  that 
Italy  was  threatened  with  an  invafion  from  the  Car¬ 
thaginians. 

It  is  not  known  with  certainty  where  Hannibal 
began  to  afeend  the  Alps.  As  foon  as  he  began  his 
march,  the  petty  kings  of  the  country  alfembled  their 
forces  in  great  numbers  ;  and,  taking  poffefiion  of  the 
eminences  over  which  the  Carthaginians  mud  necelfa- 
rily  pafs,  they  continued  haraffing  them,  and  were  no 
fooner  driven  from  one  eminence  than  they  feized  on 
another,  difputing  every  fo.ot  of  land  with  the  enemy, 
and  deltroyed  great  numbers  of  them  by  the  advan¬ 
tage  they  had  of  the  ground.  Hannibal,  however, 
having  found  means  to  poffefs  himfelf  of  an  advanta¬ 
geous  poll,  defeated  and  difperfed  the  enemy  ;  and 
foon  after  took  their  capital  city,  where  he  found  the 
prifoners,  horfes,  &c.  that  had  before  fallen  into  the 
hands  of  the  enemy,  and  likewife  corn  fufficient  to 
ferve  the  army  for  three  days.  At  laft,  after  a  moll 
fatiguing  march  of  nine  days,  he  arrived  at  the  top  of 
the  mountains.  Here  he  encamped,  and  halted  two 
4ays,  to  give  his  wearied  troops  fome  repofe,  and  to 
wait 'for  the  ftragglers.  As  the  fnow  had  lately  fallen 
TO  great  plenty,  and  covered  the  ground,  this  fight  ter¬ 
rified  the  Africans  and  Spaniards,  who  were  much  af- 
fefted  with  the  cold.  In  order,  therefore,  to  encourage 
them,  the  Carthaginian  general  led  them  to  the  top  of 
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the  higheR  rock  on  the  fide  of  Italy,  and  thence  gave  Carthage, 
them  a  view  of  the  large  and  fruitful  plains  of  Infu- 
bria,  acquainting  them  that  the  Gauls,  whofe  country 
they  faw,  were  ready  to  join  them*  He  alfo  pointed 
out  to  them  the  place  w'hcreabout  Rome  Rood,  telling 
them,  that  by  climbing  the  Alps  they  had  fealed  the 
walls  of  that  rich  metropolis  ;  and,  having  thus  anima¬ 
ted  his  troops,  he  decamped,  and  began  to  defeend  the 
mountains.  The  difficulties  they  met  with  in  their 
defeent  were  much  greater  than  thofe  that  had  occur¬ 
red  while  they  afeended.  They  had  indeed  no  enemy 
to  contend  with,  except  fome  fcattered  parties  that 
came  to  Real  rather  than  to  fight  5  but  the  deep  fnows, 
the  mountains  of  ice,  craggy  rocks,  and  frightful  pre¬ 
cipices,  proved  more  terrible  than  any  enemy.  After 
they  had  for  fome  days  marched  through  narrow,  Reep, 
and  fiippery  ways,  they  came  at  laR  to  a  place  which 
neither  elephants,  horfes,  nor  men,  could  pafs.  The 
way,  which  lay  between  two  precipices,  was  exceeding 
narrow  ;  and  the  declivity,  which  was  very  Reep,  had 
become  more  dangerous  by  the  falling  away  of  the 
•earth.  Here  the  guides  flopped  ;  and  the  whole  ar¬ 
my  being  terrified,  Hannibal  propofed  at  firR  to  march 
round  about,  and  attempt  fome  other  way  ;  but  all 
places  round  him  being  covered  with  fnow,  he  found 
himfelf  reduced  to  the  neceffity  of  cutting  a  way  into 
the  rock  itfelf,  through  which  his  men,  horfes,  and 
elephants,  might  defeend*  This  work  was  accom¬ 
plished  with  incredible  labour  ;  and  then  Hannibal, 
having  fpent  nine  days  in  afeending,  and  fix  in  de¬ 
fending-,  the  Alps,  gained  at  length  Infubria  ;  and, 
notwithstanding  all  the  difaRers  he  had  met  with  by 
the  way,  entered  the  country  with  all  the  boldnefs  oi 
a  conqueror. 

Hannibal,  on  his  entry  into  Infubria,  reviewed  his 
army  ;  when  he  found  that  of.  the  50,000  foot,  wfith 
whom  he  fet  out  from  New  Carthage  five  months  and 
15  days  before,  he  had  now  but  20,000,  and  that  his 
9000  horfe  were  reduced  to  6000.  His  firR  care, 
after  he  entered  Italy,  was  to  refrefh  his  troops  ;  who, 
after  fo  long  a  march,  and  fuch  inexpreffible  hard- 
fhips,  looked  like  as  many  fkeletons  raifed  from  the 
dead,  or  favages  born  in  a  defer t.  He'  did  not,  how¬ 
ever,  fuffer  them  to  languiffi  long  in  idlenefs  ;  but, 
joining  the  Infubrians,  who  w'ere  at  war  with  the  I10 
Taurinians,  laid  fiege  to  Taurinum,  the  only  city  in  Taurmum 
the  country,  and  in  three  days  time  became  maRer  of  taken, 
it,  putting  all  who  refilled  to  the  fword.  This  flruck 
the  neighbouring  barbarians  with  fuch  terror,  that  of 
their  own  accord  they  fubmitted  to  the  conqueror,  and 
fupplied  his  army  with  all  forts  of  provifions.  . 

Scipio,  the  Roman  general,  in  the  mean  time,  who 
had  gone  in  queR  of  Hannibal  on  the  banks  of  the 
Rhone,  was  furprifed  to  find  his  antagonifi  had  crof- 
fed  the  Alps  and  entered  Italy.  He  therefore  return¬ 
ed  with  the  utmoR  expedition.  An  engagement  en-  in 
fued  near  the  river  Ticinus,  in  which  the  Romans  rhe^°* 
were  defeated.  The  immediate  confequence  was,  that  **  J 
Scipio  ropaffed  that  river,  and  Hannibal  continued  his  t^e  xiemud 
march  to  the  banks  of  the  Po.  Here  he  Raid  two 
days,  before  he  could  crofs  that  river  over  a  bridge  of 
boats.  He  then  fent  Mago  in  purfuit  of  the  enemy, 
who,  having  rallied  their  fcattered  forces,  and  repafied 
the  Po,  w^re  encamped  at  Placentia.  Afterwards 
having  concluded  a  treaty  with  feveral  of  the  Gallic 

cantons* 
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darthagfc.  cantons,  he  joined  his  brother  avith  the  reft  of  the  ar- 
and  again  offered  battle  to  the  Romans:  but  this 
they  thought  proper  to  decline  ;  and  at  laft  the  conful 
being  intimidated  by  the  defertion  of  T*  body  of  Gauls, 
abandoned  his  camp,  palled  the  Trebia,  and  polled  him- 
felf  on  an  eminence  near  that  river.  Here  he  drew 
lines  round  his  camp^  and  waited  the  arrival  of  his  col¬ 
league  with  the  forces  from  Sicily. 

Hannibal  being  apprifed  of  the  confuPs  departure, 
fent  out  the  Numidian  horfe  to  harafs  him  on  his 
march  j  himfelf  moving  v/ith  the  main  body  to  fup- 
port  them  in  cafe  of  need.  The  Numidians  arriving 
m  before  the  rear  of  the  Roman  army  had  quite  pal- 

^ain  de  ^  Put  to  t^ie  ^*worci  or  made  prifoners 

lited.  ftragglers  they  found  there.  Soon  after,  Han¬ 

nibal  coming  up,  encamped  in  light  of  the  Roman 
army  on  the  oppolite  bank.  Here  having  learned  the 
charafler  of  the  conful  Sempronius  lately  arrived,  he 
foon  brought  him  to  an  engagement,  and  entirely  de¬ 
feated  him.  Ten  thoufand  of  the  enemy  retired  to 
Placentia  ;  but  the  reft  were  either  killed  or  taken  pri- 
foners.  The  Carthaginians  purfued  the  flying  Romans 
as  far  as  the  Trebia,  but  did  not  think  proper  to  repafs 
that  river  on  account  of  the  exceftive  cold. 

Hannibal,  after  this  a£lion  upon  the  Trebia,  or¬ 
dered  the  Numidians,  Celtiberians,  and  Lufitaiiians, 
to  make  incurfions  into  the  Roman  territories,  where 
they  committed  great  devaftations.  During  his  ftate 
of  ina£lion,  he  endeavoured  to  win  the  affections  of 
the  Gauls,  and  likewife  of  the  allies  of  the  Romans  j 
declaring  to  the  Gallic  and  Italian  prifoners,  that  he 
had  no  intention  of  making  war  upon  them,  being  de¬ 
termined  to  reftorc  them  to  their  liberty,  and  proteCl 
them  againft  the  Romans  :  "and  to  confirm  them  in 
their  good  opinion  of  him,  he  difmiffed  them  all  with- 

ih  “re  0Ut  ranfom- 

terly  de-  Next  year  having  crofted  the  Apperunes,  and  pe- 
utea  near  netrated  into  Etruria,  Hannibal  received  intelligence 
Hake  that  the  new  conful  Flaminius  lay  encamped  with 
^ayme-  the  Roman  army  under  the  walls  of  Aretium.  Hav¬ 
ing  learned  the  true  character  of  this  general,  that 
he  was  of  a  haughty,  fierce,  and  rafh  difpoiition, 
he  doubted  not  of  being  foon  able  to  bring  him  to  a 
battle.  To  inflame  the  impetuous  fpirit  of  Flami¬ 
nius,  the  Carthaginian  general  took  the  road  to  Rome, 
and,  leaving  the  Roman  army  behind  him,  deftroyed 
all  the  country  through  which  he  palled  with  fire  and 
fwordj  and  as  that  part  of  Italy  abounded  with  all 
the  elegancies  as  well  as  neceffaries  of  life,  the  Ro¬ 
mans  and  their  allies  fuffered  an  incredible  lofs  on 
this  occafion.  The  rafli  conful  was  inflamed  with 
the  utmoft  rage  on  feeing  the  ravages  committed  by 
the  Carthaginians  •,  and  therefore  immediately  ap¬ 
proached  them  with  great  temerity,  as  if  certain  of 
viClory.  Hannibal  in  the  mean  time  kept  on,  ftill 
advancing  towards  Rome,  having  Crotona  on  the 
left  hand,  and  the  lake  Thrafymenus  on  the  right ) 
and  at  laft,  having  drawn  Flaminius  into  an  ambuf- 
cade,  entirely  defeated  him.  The  general  himfelf, 
with  15,000  of  his  men,  fell  on  the  field  of  battle. 
A  great  number  were  likewife  taken  prifoners  5  and 
a  body  of  6000  men,  w'ho  had  fled  to  a  town  in  Etru¬ 
ria,  furrendered  to  Maherbal  the  next  day.  Han¬ 
nibal  loft  only  1500  men  on  this  occafion,  moft  of 
whom  were  Gauls )  though  great  numbers,  both  of 
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his. foldiers  and  of  the  Romans,  died  of  their  wounds.  Canfisy*. 
Being  foon  after  informed  that  the  conful  Servilius  had 
detached  a  body  of  4000,  or,  according  to  Apian,  A  f 

8000  horfe  from  Ariminum,  to  reinforce  his  colleague  detachment 
m  Etruria,  Hannibal  fent  out  Maherbal,  with  ail  the  cut  to  * 
cavalry,  and  fome  of  the  infantry,  to  attack  him.— Pieccs  or 
The  Roman  detachment  conlifted  of  chofcn  men,  andtaken* 
was  commanded  by  Centenius  a  patrician.  Maherbal 
had  the  good  fortune  to  meet  with  him,  and  after  a  fliort 
difpute  entirely  defeated  him.  Two  thoufand  of  the 
Romans  were  laid  dead  on  the  fpot ;  the  reft,  retiring, 
to  a  neighbouring  eminence,  wrcre  furrounded  by  Ma- 
herbal’s  forces,  and  obliged  next  day  t©  furrender  at 
diferetion ;  and  this  difafter,  happening  within  a  few 
days  after  the  defeat  at  the  lake  Thrafymenus,  almoft 
gave  the  finiftiing  ftroke  to  the  Roman  affairs* 

The  Carthaginian  army  was  now  fo  much  troubled 
with  a  fcorbutic  diforder,  owing  to  the  unwholefome 
encampments  they  had  been  obliged  to  make,  and 
the  moraffes  they  had  paffed  through,  that  Hannibal: 
found  it  abfolutely  neceffary  to  repofe  them  for  fame 
time  in  the  territory  of  Adria,  a  moft  pleafant  and' 
fertile  country.  In  his  various  engagements  with  the 
Romans  he  had  taken  a  great  number  of  their  arms, 
with  which  he  now  armed  his  men  after  the  Roman 
manner.  Being  now  likewife  mafter  of  that  part  of 
the  country  bordering  on  the  fea,  he  found  means  to 
fend  an  exprefs  to  Carthage  with  the  news  of  the  glo¬ 
rious  progrels  of  his  arms.  The  citizens  received 
this  news  with  the  moft  joyful  acclamations,  at  the 
fame  time  coming  to  a  refolution  to  reinforce  their  ar¬ 
mies  both  in  Italy  and  Spain,  with  a  proper  number 
of  troops.  1  r 

The  Romans  being  now'  in  the  utmoft  confterna-Fabivs  Ma* 
tion,  named  a  di£lator,  as  was  their  cuftom  in  times  x*mus  na“ 
of  great  danger.  The  perfon  they  chofe  to  this  of-^d 
flee  wras  Fabius  Maximus,  furnamed  Verrufcofus ;  a  °  * 
man  as  cool  and  cautious  as  Sempronius  and  Flaminius 
were  warm  and  impetuous.  He  fet  out  with  a  defign 
not  to  engage  Hannibal,  but  only  to  watch  his  motions 
and  cut  off  his  provilions,  which  he  knew  was  the  moft 
proper  way  to  deftroy  him  in  a  country  fo  far  from 
his  own.  Accordingly  he  followed  him  through  Um¬ 
bria  and  Picenum,  into  the  territory  of  Adria,  and 
then  through  the  territories  of  the  Marucini  and  Fren- 
tani  into  Apulia.  When  the  enemy  marched  he  fol¬ 
lowed  them  :  when  they  encamped,  he  did  the  fame ; 
but  for  the  moft  part  on  eminences,  and  at  fome  dift- 
ance  from  their  camp,  watching  all  their  motions, 
cutting  off  their  ftragglers,  and  keeping  them  in  a  con¬ 
tinual  alarm.  This  cautious  method  of  proceeding 
greatly  diftreffed  the  Carthaginians,  but  at  the  fame 
time  raifed  difeontents  in  his  own  army.  But  neither 
thefe  difeontents,  nor  the  ravages  committed  by  Han¬ 
nibal,  could  prevail  upon  Fabius  to  alter  his  meafures. 

The  former,  therefore,  entered  Campania,  one  of  the 
fineft  countries  of  Italy.  The  ravages  he  committed 
there  raifed  fuch  complaints  in  the  Roman  army,  that 
the  dictator,  for  fear  of  irritating  his  foldiers,  was 
obliged  to  pretend  a  defire  of  coining  to  an  engage¬ 
ment.  Accordingly  he  followed  Hannibal  with  more 
expedition  than  ufual )  but  at  the  fame  time  avoided^ 
under  various  pretences,  an  engagement  with  more 
care  than  the  enemy  fought  it.  Hannibal,  finding  he 
could  not  by  any  means  bring  the  di&ator  to  a  battle, 
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Carthage,  refolved  te  quit  Campania,  which  he  found  abound¬ 
ing  more  with  fruit  and  wine  than  corn,  and  to  re¬ 
turn  to  Samnium  through  the  pafs  called  Eribanus. 

Fa bius  concluding  from  his  march  that  this  was  his 
delign,  got  there  before  him,  and  encamped  on  Mount 
Callicula,  which  commanded  the  pafs,  after  having 
placed  feveral  bodies  in  all  the  avenues  leading  to 

Hannibal  was  for  fome  time  at  a  lofs  what  to  do  •, 
but  at  lafl  contrived  the  following  ftratagem,  which 
Fabius  could  not  forefee  nor  guard  againft.  Being 
encamped  at  the  foot  of  Mount  Callicula, .  he  ordered 
Afdrubal  to  pick  out  of  the  cattle  taken  in  the  coun¬ 
try  2000  of  the  ftrongefl  and  nimbleft  oxen,  to  tie 
faggots  to  their  horns,  and  to  have  them  and  the 
herdfmen  ready  without  the  camp.  After  fupper, 
when  all  was  quiet,  the  cattle  were  brought  in  good 
order  to  the  hill,  where  Fabius  had  placed  fome  Ro¬ 
man  parties  in  ambuih  to  flop  up  the  pafs.  Upon  a 
fignal  given,  the  faggots  on  the  horns  of  the  oxen 
'were  fet  on  fire  3  and  the  herdfmen,  fupported  by 
fome  battalions  armed  with  fmall  javelins,  drove  them 
on  quietly.  The  Romans,  feeing  the  light  of  the 
fires,  imagined  that  the  Carthaginians  were  marching 
by  torch  light.  However,  Fabius  kept  clofe.in  his 
camp,  depending  on. the  troops  he  had  placed  in  am- 
bufeade  ;  but  when  the  oxen,  feeling  the  fire  on  their 
heads,  began  to  run  up  and  down  the  hills,  the  Ro¬ 
mans  in  ambuih  thinking  themfelves  furrounded  on  all 
fides,  and  climbing  the  ways  where  they  faw  leaft 
light,  returned  to  their  camp,  leaving  the  pafs  open  to 
Hannibal.  Fabius,  though  rallied  by  his  foldiers  for 
being  thus  overreached  by  the  Carthaginian,  Hill 
continued  to  purfue  the  fame  plan,  marched  dire&ly 
after  Hannibal,  and  encamped  on  fome  eminences  near 

Soon  after  this,  the  dictator  was  recalled  to  Rome  •, 
and  as  Hannibal,  notwithftanding  the  terrible  ravages 
lie  bad  committed,  bad  all  along  fpared  tbe  lands  of 
Fabius,  tbe  latter  was  fufpefted  of  bolding  a  fccrct  cor- 
refpondence  with  tbe  enemy.  In  bis  ab fence,  Minu* 
cius,  tbe  general  of  tbe  borfe,  gained  fome  advantages, 
which  greatly  tended  to  incrcafe  the  difeontent  with 
tbe  dictator,  infomucb  that  before  bis  return  Minu- 
cius  was  put  upon  an  equal  footing  with  bimfelf.  Tbe 
general  of  tbe  borfe  propofed  that  each  ftrould  com¬ 
mand  bis  day  3  but  tbe  diTator  chofe  rather  to  divide 
tbe  army,  hoping  by  that  means  to  fave  at  lead  a  part 
Minucius  in  0p  ^  Hannibal  foon  found  means  to  draw  Minucius 
great  dan-  tQ  an  engagement,  and  by  bis  mafterly  fkill  in  laying 
ambuflics,  tbe  Roman  general  was  furrounded  on  every 
fide,  and  would  have  been  cut  off  with  all  his  troops, 
bad  not  Fabius  haftened  to  bis  affiftanee,  and  relieved 
him.  Then  tbe  two  armies  uniting,  advanced  m  good 
order  to  renew  tbe  fight  3  but  Hannibal,  not  caring 
to  venture  a  fecond  action,  founded  a  retreat,  and  re¬ 
tired  to  bis  camp  3  and  Minucius,  being  afliamed  of 
his  rafhnefs,  refigned  tbe  command  of  tbe  army  to 

Fabius.  ,  .  . 

xnc  The  year  following,  tbe  Romans  augmented  their 

maps  utter- army  87,000  men,  borfe  and  foot,  under  tbe  com- 
}y  defeated  man(|  0f  y£milius  Paulus  and  Terentius  Varro,  tbe 
at  Canna .  confuls  for  tbc  year  3  and  Hannibal  being  reduced  to 
tbe  greatefl  ftraits  for  want  of  provifions,  reiolved  to 
leave  Samnium,  and  penetrate  into  tbe  heart  of  Apulia. 
Accordingly  he  decamped  in  tbe  night  3  and  by  leav- 
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ing  fires  burning,  and  tents  Handing  in  bis  camp,  made 
tbe  Romans  believe  for  fome  time  that  bis  retreat  was  *^)UL 
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only  feigned.  When  tbe  truth  was  difeovered,  JEmi 
lius  was  againfi.  Jmrfuing  him  3  but  in  this  be  was  le- 
conded  by  few'  befides  Servilius,  one  of  tbe  confuls  of 
tbe  preceding  year  y  Terentius  and  all  tbe  other  officers 
being  obftinately  bent  on  purfuing  tbe  enemy.  .  They 
accordingly  overtook  them  at  Cannae,  till  this  time  an  ^ 
obfeure  village  in  Apulia  *.  A  battle  enfued  at  this^eeQ?* 
place,,  as  memorable  as  any  mentioned  in  hiftory  3  in 
which  tH  Romans,  though  almoil  double  in  number  to 
tbe  Carthaginians,  were  put  to  flight  with  mod  terrible 
{laughter  3  at  leaft  45,000  of  them  being  left  dead  on 
tbe  field  of  battle,  and  10,000  taken  prifoners  in  the 
action  or  purfuit.  fl  be  night  was  fpent  in  Hannibal’s 


camp  in  feafting  and  rejoicings,  and  next  day  in  {trip¬ 
ping  tbe  dead  bodies  of  the  unhappy  Romans  3  after 


which  tbe  victorious  general  invefted  their  twro  camps, 
where  be  found  4000  men.  1T9 

The  immediate  confequence  of  this  vidory,  as  Han-  ^ofTh*” 
nibal  had  forefeen  was  a  difpofition  of  that  part  of^°  .“ 
Italy  called  the  Old  Province,  Magna  Grecia,  Tartn- 
tum,  and  part  of  the  territory  of  Capua,,  to  fubmit  to 
him.  The  neighbouring  provinces  likewife  difeovered 
an  inclination  to  (hake  off  the  Roman  yoke,  but  want¬ 
ed  firft  to  fee  whether  Hannibal  was  able  to  protect 
them.  His  firft  march  was  into  Samnium,  being  in¬ 
formed  that  the  Hirpini  and  other  neighbouring  na¬ 
tions  were  difpofed  to  enter  into  an  alliance  with  the 
Carthaginians.  He  advanced  to  Compfa,  which  opened 
its  gates  to  him.  In  this  place  he  left  his  heavy  bag¬ 
gage,  as  well  as  the  immenfe  plunder  he  had  ac¬ 
quired.  After  which  he  ordered  his  brother  Mago, 
with  a  body  of  troops  deftined  for  that  purpofe,  to  pof- 
fefs  himfelf  of  all  the  fortreffes  in  Campania,  the  moft 
delicious  province  of  Italy.  The  humanity  Hannibal 
had  all  along  fhown  the  Italian  prifoners,  as  well  as 
the  fame  of  the  complete  vidory  he  had  lately  obtain- 
wrought  fo  powerfully  upon  the  Lucani,  Rruttn, 
and  Apulians,  that  they  expreffed  an  eager  defire  of 
being  taken  under  his  protedion.  Nay,  even  the 
Campanians  themfelves,  a  nation  more  obliged  to  the 
Romans  than  any  in  Italy,  except  the  Latins,  difeo¬ 
vered  an  inclination  to  abandon  their  natural  friends.  ,  .q 
Of  this  the  Carthaginian  general  receiving  intelligence,  Capua  fui 
he  bent  bis  march  towards  Capua,  not  doubting  but  min  to  . 
that,  by  means  of  the  popular  fadion  there,  he  fliould  Hanm  *■ 
eafily  make  himfelf  matter  of  it ;  which  accordingly 
happened.  Soon  after  this  place  had  made  its  fub- 
miffion,  many  cities  of  the  Bruttii  opened  their  gates 
to  Hannibal,  who  ordered  his  brother  Mago  to  take 
poffeflion  of  them.  Mago  was  then  difpatched  to 
Carthage,  with  the  important  news  of.  the  vidory  at 
Cannae,  and  the  confequences  attending  it.  Upon 
liis  arrival  there,  he  acquainted  the  fenate,  that  Hanni 


bal  had  defeated  fix  Roman  generals,  four  of  whom  Mago 
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were  confuls,  one  didator,  and  the  other  general  of“"’^j 


borfe  to  tbe  diftator  :  that  he  bad  engaged  fix  con- 
fular  armies,  killed  two  confuls,  wounded  one,  and 
driven  another  out  of  tbe  field,  with  fcarce  50  men  to 
attend  him  :  that  be  bad  routed  tbe  general  of  tbe 
borfe  who  was  of  equal  power  with  tbe  confuls  3  and 
that  tbe  dilator  was  efteemed  the  only  general  fit  to 
command  an  army,  merely  becaufe  be  bad  not  the 
courage  to  engage  him  3  and  as  a  demonftrative  proof 
of  what  be  advanced,  be  produced,  according  to  fome 

authors, 
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j!ltfthage.  authors,  three  bufhels  and  a  half  of  gold  rings,  taken 
v— from  knights  and  fenators  who  had  been  killed  in  the 
l22  various  engagements. 

knnibal  Hitherto  we  have  feen  Hannibal  furprifingly  vi&o- 
perior  to  rlous  •  and,  indeed,  if  we  confider  what  he  had  already 
■erf aJther  ^one’  we  ^is  expl°*ts  fuPeri°r  to  thofe  of 

Tntioned  any  other  general,  either  ancient  or  modern.  Other 
Jaiftory.  commanders  have  been  celebrated  for  vidtories  gained 
over  barbarous  and  uncivilized  nations.  Alexander 
the  Great  invaded  and  overran  the  empire  of  Perfia  ; 
but  that  kingdom  was  then  funk  in  (loth  and  effemi¬ 
nacy,  fo  as  to  be  an  eafy  conqueft :  but  had  that 
great  commander  turned  his  arms  againft  the  weftern 
nations,  who  were  of  a  more  martial  difpofition,  it  is 
more  than  probable  he  had  not  conquered  fo  eafily. 
Hannibal,  on  the  other  hand,  lived  at  a  time  when 
the  Romans  were  not  only  the  moft  powerful,  but  the 
mod  Varlike  nation  in  the  whole  world.  That  nation 
he  attacked  with  an  army  of  only  26,000  men,  with¬ 
out  refourees  either  for  recruits,  money,  or  provi- 
fions,  except  what  he  could  procure  in  the  enemy’s 
•ountry.  With  thefe  he  had  for  three  years  refilled 
the  Roman  armies  ;  which  had  been  hitherto  invinci¬ 
ble  by  all  other  nations.  Their  armies  had  been  com¬ 
manded  by  generals  of  different  tempers,  difpofitions, 
and  abilities  :  the  Ioffes  they  fuflained  are  by  the 
Roman  writers  imputed  to  the  faults  of  the  generals 
themfelvcs  }  but  experience  had  abundantly  fhown, 
that  thefe  eommanders,  with  all  their  faults,  were  able 
to  conquer  the  moll  warlike  nations,  when  command¬ 
ed  by  another  than  Hannibal.  In  the  battles  fought 
with  the  Romans  he  had  deftroyed  200,000  of  their 
men,  and  taken  50,000  prifoners ;  yet  from  the  time 
of  the  battle  of  Cannae,  the  affairs  of  this  great  man 
itufe  of  totally  declined.  The  reafon  of  this  is,  by  the  Roman 
e  decline  hiftorians,  faid  to  be,  that  when  he  put  his  army  into 
his  af-  winter  quarters  in  Capua,  he  fo  enervated  himfelf  and 
his  army  by  debaucheries  in  that  place,  that  he  be¬ 
came  no  longer  capable  of  eoping  with  the  Roman 
forces.  But  this  feems  by  no  means  to  have  been  the 
cafe  ;  for  the  Roman  hiftorians  themfelves  own,  that, 
after  the  battle  of  Cannae,  he  gave  their  armies  many 
&nd  terrible  defeats,  and  took  a  great  number  of  towns 
in  their  fight. 

The  true  reafon  of  that  reverfe  of  fortune  whieh 
Hannibal  now  experienced,  was  his  not  having  fuf- 
ficient  refourees  for  recruiting  his  army.  On  the  firft 
news,  indeed,  of  his  fuccefs  at  Carthage,  a  body  of 
4000  Numidian  cavalry,  40  elephants,  and  1000  talents 
•f  filver,  were*  granted  by  the  fenate.  A  large  de¬ 
tachment  of  Spanifh  forces  was  alfo  appointed  to  fol¬ 
low  them  ;  and  that  thefe  laft  might  be  ready  in  due 
time,  Mago  fet  out  immediately  for  Spain  to  raife 
20,000  foot  and  4000  horfc  there.  Had  this  ample 
fupply  been  fent  with  proper  expedition,  it  is  by  no 
means  probable  that  the  Romans  Would  have  had  any 
occafiou  to  reflect  upon  Hannibal’s  eonduft  at  Capua. 
That  general  would  undoubtedly  have  obliged  the 
haughty  republic  to  fubmit  to  the  fuperior  force  of  his 
arms  the  next  campaign.  But,  notwithstanding  the 
influence  of  the  Barcinian  fa&ion  at  Carthage,  Hanno 
and  his  adherents  found  means  not  only  to  retard  the 
march  of  the  fupplics  intended,  but  even  to  diminifh 
their  number.  Mago,  through  the  artifices  of  that 
infatuated  party,  could  obtain  an  order  for  ©nly 
Vojl.V.  Parti. 
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1 2,000  foot  and  2500  horfe  j  and  eVen  with  thfa  itcon*  Carthage 
fiderable  body  of  troops  he  was  fent  into  Spain.  Han- 
nibal  being  thus  deferted  by  his  country,  found  him¬ 
felf  obliged  to  aft  on  the  defenfive  ;  his  army  amount* 
ing  to  no  more  now  than  26,000  foot  and  9000  horfe. 

But  though  obliged  to  aft  in  this  manner,  he  was 
only  hindered  from  conquering  *,  the  utmoft  efforts  of 
the  whole  Roman  power  not  being  able  to  drive  this 
fmall  army  out  of  Italy  for  more  than  14  years. 

The  Romans,  though  greatly  reduced,  were  notMeafures 
yet  exhaufted.  They  were  able  ft  ill  to  fend  two  con- taken  by 
fular  armies  into  the  field,  fully  recruited  and  in  good 
order  ;  and  as  neither  the  Gauls  nor  Italians  were  na¬ 
tural  allies  of  the  Carthaginians,  they  did  not  fail  to 
abandon  them  on  the  firft  reverfe  of  fortune.  After 
the  Romans  had  recovered  from  the  eonfternation  in¬ 
to  which  they  were  thrown  by  the  defeat  at  Canme* 
they  chofe  a  didlator,  and  recalled  Mareellus,  the  con~ 
queror  of  Syracufe,  from  Sieily.  All  the  young  Ro¬ 
mans,  above  17  years  of  age,  of  what  rank  foever^ 
were  obliged  to  inlift  themfelves ;  as  were  alfo  thofe 
who  had  already  ferved  their  legal  time.  By  this  means* 
four  legions  and  10,000  horfe  were  foon  raifed  in  the 
eity.  The  allies  of  Rome,  the  colonies,  and  the  mu- 
nieipia,  furnifhed  their  contingents  as  ufual.  To  thefe 
were  added  8000  of  the  youngeft  and  ftrongeft  flave» 
in  the  city.  The  republic  purchafed  them  of  their 
mafters,  but  did  not  oblige  them  to  ferve  without  their 
own  confent,  which  they  gave,  by  anfwering  VoIoy 
u  I  am  willing  whence  they  were  ealled  voiones,  to 
diftinguifh  them  from  the  other  troops.  As  the  Ro* 
mans,  after  the  lofs  of  fo  many  battles,  had  no  fwords, 
darts,  or  bucklers,  left  in  their  magazines,  the  vo/ones 
were  fupplied  with  the  arms  which  had  been  formerly- 
taken  from  the  enemy,  and  hung  up  in  the  public 
temples  and  portieoes.  The  finances  of  Rome  were 
no  lefs  exhaufted  :  but  this  defeft  was  fupplied  by  the 
liberality  of  her  eitizens.  The  fenators  {hewing  the 
example,  were  followed  firft  by  the  knights,  and  after¬ 
wards  by  all  the  tribes  ;  who  ftripping  themfelves  of 
all  the  gold  they  had,  brought  it  to  the  public  trea- 
fury.  The  fenators  only  referved  their  rings,  and  the 
bul Ice  about  their  children’s  necks.  As  foi  the  filver 
coin,  it  wras  now,  for  the  firft  time,  alloyed  wfith  eop- 
per,  and  increafed  in  its  value.  Thus  the  finances 
were  put  into  a  good  condition,  and  a  competent  army 
raifed. 

This  was  plainly  the  laft  effort  the  Romans  eould 
make  \  and  eould  Hannibal  have  procured  a  fufficient 
fupply  of  men  and  money  to  enable  him  to  cope  with 
this  army,  and  to  break  it  as  he  had  done  the  others 
before,  there  c6uld  have  been  no  more  refiftanee  made 
on  their  part.  He  began,  however,  to  be  in  want  of 
money  ;  and  to  procure  it,  gave  the  Roman  prifoners 
leave  to  redeem  themfelves.  Thefe  unhappy  men 
agreed  to  fend  ten  of  their  body  to  Rome  to  negotiate 
their  redemption  \  and  Hannibal  required  no  other  fe- 
eurity  for  their  return  but  their  oath.  Carthalo  w  as  They  refute 
fent  at  the  head  of  them  to  make  propofals  of  peace  5  to  treat  of 
but  upon  the  firft  news  of  his  arrival,  the  dilator  fent  Peace* 
a  lidlor  to  him,  commanding  him  immediately  to  de¬ 
part  the  Roman  territory  ;  and  it  was  refolved  not  to 
redeem  the  captives.  Upon  this  Hannibal  fent  the 
moft  eonfiderable  of  them  to  Carthage  $  and  of  the  reft 
he  made  gladiators,  obliging  them  to  fight  with  one 
E  e  another, 
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Carthage,  another,  even  relations  with  relations,  for  the  entertain- 
jnent  of  the  troops. 

All  this  time  Cneius  and  Publius  Seipio  had  car 
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defeated  by  ried  on  the  war  in  Spain  with  great  fuceefs  againit 
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the  Carthaginians.  Afdrubal  had  been  ordered  to  en¬ 
ter  Italy  with  his  army  to  affift  Hannibal  )  but  being 
defeated  by  the  Ptomans,  was  prevented.  The  dicta¬ 
tor  and  fenate  of  Rome,  encouraged  by  this  news, 
carried  on  the  preparations  for  the  next  campaign 
with  the  greateft  vigour,  whilft  Hannibal  remained  in¬ 
active  at  Capua.  This  inaCtion,  however,  feems  to 
have  proceeded  from  his  expectation  of  fuccours  from 
Afriea,  which  never  came,  and  which  delay  oecafioned 
his  ruin.  The  Roman  dictator  now  releafed  from 
prifon  all  criminals,  and  perfons  confined  for  debt, 
who  were  willing  to  inlift  thcmfelvcs.  Of  thefe  he 
formed  a  body  of  6000  foot,  armed  with  the  broad - 
fwords  and  bucklers  formerly  taken  from  the  Gauls. 
Then  the  Roman  army,  to  the  number  of  about  25,000 
men,  marched  out  of  the  city  under  the  command  of 
the  dictator  j  while  Marccllus  kept  the  remains  of 
Varro’s  army,  amounting  to  about  15,000  men,  at 
Cafilinum,  in  readinefs  to  march  whenever  there  {Lould 
be  occafion. 

Thus  the  Roman  forces  were  ftill  fuperior  to  tliofe 
of  Hannibal  )  and  as  they  now  law.  the  ncccflity  of 
following  the  example  of  Fabius  Maximus,  no  engage¬ 
ment  of  any  confequence  happened  the  firft  year  alter 
the  battle  of  Cannae.  Hannibal  made  a  fruitlcft  at- 
Marcellus  tempt  upon  Nola,  expcCting  it  would  be  delivered  up 
gains  an  ad- to  him*,  but  this  was  prevented  by  Marccllus,  who  had 
vantage  0-  entered  that  city,  and  fallying  unexpectedly  from  three 
ver  Hanm-  gates  Up0n  the  Carthaginians,  obliged  them  to  retire 
in  great  confufion,  with  the  lofs  of  5coo  men.  i  his 
was  the  firft  advantage  that  had  been  gained  by  the 
Romans  where  Hannibal  had  commanded  in  perfon, 
and  raifed  the  fpirits  of  the  former  not  a  little,  i  hey 
were,  however,  greatly  dejeCted,  on  hearing  tnat  the 
conful  Pofthumius  Albinus,  with  his  whole  army,  had 
been  cut  off  by  the  Boii,  as  he  w'as  eroding  a  foreft. 
Upon  this  it  was  refolved  to  draw  all  the  Roman  for¬ 
ces  out  of  Gaul  and  other  countries,  and  turn  them 
againft  Hannibal*,  fo  that  the  Carthaginian  flood  daily 
more  and  more  in  need  of  thofe  fupplies,  which  yet 
nanniDax  never  arrived  from  Carthage.  He  reduced,  however, 
takes  feve-  the  cities  of  Nuceria,  Cafilinum,  Petelia,  Confcntia, 
ral  cities.  Crotona,  Loeri,  and  feveral  others  in  Great  Greece, 
before  the  Romans  gained  any  advantage  over  him,  ex¬ 
cept  that  before  Nola,  already  mentioned.  .  The  Cam¬ 
panians,  who  had  efpoufed  the  Carthaginian  inteiefl, 
raifed  an  army  of  14,000  of  their  own  nation  in  fa¬ 
vour  of  Hannibal,  and  put  one  M^arius  Alfius  at  the 
head  of  it  5  but  be  was  furprifed  by.  the  conful  Sem- 
pronius,  who  defeated  and  killed  him,  with  2000  of 
his  men.  it  was  now  found  that  Hannibal  had  con¬ 
cluded  a  treaty  of  alliance,  offenfive  and  defenfive,  with 
Philip  king  of  Macedon  :  but,  to  prevent  any  difturb- 
anee  from  that  quarter,  a  Roman  army  was  fent  to 
Macedon.  Soon  after  this  Mareellus  defeated  Han¬ 
nibal  in  a  pitched  battle,  having  armed,  his  men  with 
long  pikes  ufed  generally  at  fea,  and  chiefly  in  board¬ 
ing  of  ihips ;  by  which  means  the  Carthaginians  were 
picreed  through,  while  they  were  totally  unable  to 
hurt  their  adverfaries  with  the  fhort  javelins  they  car¬ 
ried.  Mareellus  purfued  them  clofe  )  and  before  they 
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got  to  their  camp,  killed  5000,  and  took  6c 0  pri-  Cartliag* 
loners  ;  lofing  himielf  about  1000  men,  who  were  trod  '  ^ 

down  by  the  Numidian  horfe,  commanded  by  Han-  He  ^ 
nibal  in  perfon.  After  this  defeat  the  Carthaginian  ferted  by  I 
general  found  himfelf  deferted  by  1  2CO  of  his  bell  party  of  1 
horfe,  partly  Spaniards,  and  partly  Numidians,  \vhoh°de; 
had  crolfed  the  Alps  with  him.  This  touched  him  fo 
fenfibly,  that  he  left  Campania,  and  retired  into  Apu- 
lia. 

The  Romans  ftill  continued  to  inereafe  their  forces.) 
and  Hannibal,  not  having  the  fame  rcfources,  found  it 
impoflible  to  a£l  againft  io  many  armies  at  once.  Fa¬ 
bius  Maximus  advanced  into  Campania,  whither  Han¬ 
nibal  vras  obliged  to  return,  in  order  to  fave  Capua. 

He  ordered  If  anno,  however,  at  the  head  of  17,000 
foot  and  1700  horfe,  to  feize  Beneventum  )  but  he 
was  utterly  defeated,  fcarce  2000  of  his  men  being  left  13 1 

alive.  Hannibal  himfelf,  in  the  mean  time,  advanced  H* j.1*  ap 
to  Nola,  where  he  was  again  defeated  by  Mareellus. 

He  nowr  began  to  lofe  ground)  the  Romans  retook  t0  lcfefe 
Cafilinum,  Accua  in  Apulia,  Arpi,  and  Aternum  ) ground, 
but  the  city  of  Tarentum  w  as  delivered  up  to  him  by 
its  inhabitants.  The  Romans  then  entered  Campa¬ 
nia,  and  ravaged  the  whole  country,  threatening  Ca¬ 
pua  with  a  fiege.  The  inhabitants  immediately  ac¬ 
quainted  Hannibal  with  their  danger ;  but  he  was  fo 
intent  upon  reducing  the  citadel  of  T  arentum,  that  he 
could  not  be  prevailed  upon  to  come  to  their  afliftance,. 

In  the  mean  time  Hanno  was  again  utterly  defeated  by 
Fulvius,  his  camp  taken,  and  he  himfelf  forced  to  by 
into  Bruttium,  with  a  fmall  body  of  horfe.  The  con- 
fuls  then  advanced  with  a  defign  to  befiege  Capua  in 
form.  But  in  their  way,  Scropronius  Gracchus,  a 
man  of  great  bravery,  and  an  excellent  general,  was 
betrayed  by  a  Lucanian  and  killed,  which  proved  a  ^ 
very  great  detriment  to  the  republic.  Capua,  how-£apuav 
ever,  was  foon  after  invefled  on  all  fides  )  and  the  be-fiegedbfl 
fieged  onec  more  fent  to  Hannibal,  who  nowT  came  to  flie  ^ 
their  afliftance  with  his  horfe,  his  light-armed  infantry, mans^ 
and  33  elephants.  He  found  means  to  inform  the  be- ^35 
fieged  of  the  time  he  defigned  to  attack  the  Romans,  vain 
ordering  them  to  make  a  vigorous  fally  at  the  fameattenipti 
time.  The  Roman  generals,  Appius  and  Fulvius,  relieve  1 
upon  the  firft  news  of  the  enemy’s  approach,  divided 
their  troops  :  Appius  taking  upon  him  to  make  head 
againft  the  garrifon,  and  Fulvius  to  defend  the  in- 
trenehments  againft  Hannibal.  The  former  found  no 
difficulty  in  repulfing  the  garrifon  :  and  would  have 
entered  the  city  with  them,  had  he  not  been  wounded 
at  the  very  gate,  which  prevented  him  from  purfuing 
his  defign.  Fulvius  found  it  more  difficult  to  with- 
ftand  Hannibal,  whofe  troops  behaved  thcmfelvcs  w ith 
extraordinary  refolution.  A  body  of  Spaniards,  and 
Numidians  bad  even  the  boldncfs  to  pais  the  ditch, 
and,  in  fpite  of  all  opposition,  climbing  the  ramparts, 
penetrated  into  the  Roman  camp  )  but,  not  being  pio- 
perly  feconded  by  the  reft,  they  were  all  to  a  man  cut 
in  pieces.  The  Carthaginian  general  was  fo  difheart- 
ened  at  this,  efpccially  after  the  garrifon  was  repulfed, 
that  he  founded  a  retreat,  which  was  made  in  good 
order.  His  next  attempt  for  the  relief  of  Capua  was  ^ 
to  march  to  Rome,  where  he  hoped  his  approach  He  rr.arc| 
would  flrike  fo  much  terror,  that  the  armies  would  be  to  Rome| 
called  from  before  Capua)  and  that  the  Capuans  might 
not  be  difheartened  by  his  fudden  departure,  he  found 
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ifcrthage.  means  to  acquaint  them  with  his  defign.  The  news 
of  his  approach  caufed  great  eonfternation  in  the  me¬ 
tropolis.  Some  of  the  fenators  were  for  calling  all  the 
armies  in  Italy  into  the  neighbourhood  of  Rome,  as 
thinking  nothing  lefs  was  able  to  refill  the  terrible  Car¬ 
thaginian.  Rut  Fabius  told  them  that  Hannibal’s  de¬ 
fign  was  not  to  take  Rome,  but  relieve  Capua  3  upon 
which  Fulvius  was  recalled  tc  Rome  with  15,000  foot 
t  ^  and  1000  horfe  3  and  this  obliged  Hannibal  again  to 

furprifes retire.  He  then  returned  before  Capua  fo  fuddenly 
d  defeats  he  furprifed  Appius  in  his  camp,  drove  him  out 
'pws.  0f  wj^h  the  lofs  of  a  great  number  of  men,  and  obli¬ 
ged  him  to  intrench  himfelf  on  fome  eminences,  where 
^  he  expe&ed  to  be  foon  joined  by  his  eolleague  Fulvius. 
puafub-  As  Hannibal,  however,  now  expe&ed  to  have  all  the’ 
is  to  the  Roman  forees  upon  him,  he  could  do  nothing  more  for 
the  relief  of  Capua  ;  whieh  was  of  eonfequence  obliged 
to  fubmit  to  the  Romans. 

A  little  before  the  furrender  of  Capua,  Hannibal 
came  up  with  a  Roman  army  commanded  by  one  M. 
Centenius  Penula,  who  had  fignalized  himfelf  on  many 
unibal;  occafions  as  a  centurion*  This  rafh  man,  being  intro¬ 
duced  to  the  fenate,  had  the  affurariee  to  tell  them, 
that  if  they  would  trull  him  with  a  body  of  only  5000 
men,  he  would  give  a  good  aeeount  of  Hannibal.  They 
gave  him  8000,  and  his  army  was  foon  inereafed  to 
double  that  number.  He  engaged  the  Carthaginians 
on  Hannibal’s  firlt  offering  him  battle  3  but,  after  an 
engagement  of  two  hours,  >vas  defeated,  himfelf  and 
alfo  the  all  his  men  being  {lain  except  about  1000.  Soon 
.n  Ful- after,  having  found  means  to  draw  the  preetor  Cneius 
Fulvius  into  an  ambufeade,  Hannibal  cut  in  picees 
almoll  his  whole  army,  confiding  of  18,000  men. 
In  the  mean  time  Marcellus  was  making  great  pro- 
grefs  in  Samnium.  The  eity  of  Salapia  was  betray¬ 
ed  to  him  3  but  he  took  other  two  by  affault.  In  the 
lad  of  thefe  he  found  3000  Carthaginians,  whom  he 
put  to  the  fword  3  and  carried  olf  240,000  bulhels  of 
wheat,  and  1 1 0,000  of  barley*  This,  however,  vras 
by  no  means  a  compenfation  for  the  defeat  which  Han¬ 
nibal  foon  after  gave  the  proconful  Fulvius  Centuma- 
numa-  ^hom  he  furprifed  and  cut  off,  with  13,000  of 

his  men. 

After  this  defeat  the  great  Marcellus  advanced  with 
liis  army  to  oppofe  Hannibal.  Various  engagements 
happened  without  any  thing  decifive.  In  one  of  them 
the  Romans  are  faid  to  have  been  defeated,  and  in 
Another  Hannibal  3  but  notwithdanding  thefe,  it  was 
neither  in  the  power  of  Marcellus,  nor  any  other  Ro- 
1^0  man  general,  totally  to  defeat  or  difperfe  the  army 
trcel’us  commanded  by  Hannibal  in  perfon.  Nay,  in  the 
.wn  into  eleventh  year  of  the  war,  Hannibal  found  means  to  de- 
ambuf-  COy  int0  an  ambufeade  and  cut  off  the  great  Marcel- 
^US  khnfelf  j  the  eonfequence  of  which  was,  that  the 
Romans  were  obliged  to  raife  the  liege  of  Loeri,  with 
the  lofs  of  all  their  military  engines, 
rthagini-  Hitherto  the  Carthaginians,  though  no  longer  the 
affairs  favourites  of  fortune,  had  lod  but  little  ground  3  but 
ally  ruin-now  they  met  with  a  blow  whieh  totally  ruined  their 
affairs.  This  was  the  defeat  of  Afdrubal,  Hannibal’s 
brother,  who  had  left  Spain,  and  was  marehing  to  his 
afiidanee.  He  eroded  the  Pyrenees,  without  any  dif¬ 
ficulty  3  and,  as  the  filver  mines  had  fupplied  him  with 
a  very  conliderable  quantity  of  treafure,  he  not  on¬ 
ly  prevailed  upon  the  Gauls  to  grant  him  a  paffage 


*39 
1  ‘he 
►conful 
Ivius 


by  the 
'eat  of 
jdrubal. 


9  1  CAR 

through  their  territories,  but  likewife  to  furnifti  iiim  Carthage*  ^ 
with  a  conliderable  number  of  recruits.  Meeting  with 
many  favourable  circumdanees  to  expedite  his  march, 
he  arrived  at  Placentia  fooner  than  the  Romans  or 
even  his  brother  Hannibal  expelled.  Had  he  conti¬ 
nued  to  ufe  the  fame  expedition  with  which  he  fet 
out,  and  hadened  to  join  his  brother,  it  would  have 
been  utterly  impolfible  to  have  faved  Rome  3  but,  fit¬ 
ting  down  before  Placentia,  he  gave  the  Romans  an 
opportunity  of  affembling  all  their  forces  to  attack 
him.  At  lad  he  was  obliged  to  raife  the  fiege,  and 
began  his  march  for  Umbria.  He  font  a  letter  to  ac¬ 
quaint  his  brother  of  his  intended  motion  3  but  the 
meffenger  was  intercepted  :  and  the  two  confuls,  join¬ 
ing  their  armies,  with  united  forees  fell  upon  thn 
Carthaginians.  As  the  latter  ivere  inferior  both  in 
numbers  and  refolution,  they  were  utterly  defeated, 
and  Afdrubal  wras  killed.  About  the  fame  time,  Han¬ 
nibal  himfelf  is  faid  to  have  differed  foveral  defeats, 
and  was  retired  to  Canufium  :  but,  on  the  fatal  news 
of  his  brother’s  defeat  and  death,  he  was  filled  with 
defpair,  and  retired  to  the  extremity  of  Bruttium  : 
where,  affembling  all  his  forees,  he  remained  for  a 
confiderable  time  in  a  Hate  of  ina&ion,  the  Romans 
not  daring  to  dillurb  him  3  fo  formidable  did  they 
elteem  him  alone,  though  every  thing  about  him  wrent 
to  wreck,  and  the  Carthaginian  affairs  feemed  not 
far  from  the  verge  of  deltruclion.  Livy  tells  us,  that 
it  wras  difficult  to  determine  whether  his.  condufl  was 
more  wonderful  in  profperity  or  in  adverfity.  Not* 
withltanding  which,  Bruttium  being  but  a  fmall  pro¬ 
vince,  and  many  of  its  inhabitants  being  either  forced 
into  the  fervice,  or  forming  themfelves  into  parties  of 
banditti,  fo  that  a  great  part  of  it  remained  unculti¬ 
vated,  he  found  it  a  difficult  matter  to  fubfilt  there, 
efpecially  as  no  manner  of  fupplies  were  font  him  from 
Carthage.  The  people  there  were  as  folicitous  about 
preferving  their  poffelfions  in  Spain,  and  as  little  con¬ 
cerned  about  the  fituation  of  affairs  in  Italy,  as  if  Han¬ 
nibal  had  met  with  an  uninterrupted  eourfe  of  fuecefs, 
and  no  difalter  befallen  him  fince  he  firil  entered  that 
country* 

All  their  folieitude,  however,  about  the  affairs  of  rhe  great 
Spain,  was  to  no  purpofe  3  their  generals,  one  after  progrefs  of 
another,  were  defeated  by  the  Romans.  They  had  Sc!Pi0 
indeed  cut  off  the  two  Scipios  3  but  found  a  muehC(tnuS’ 
more  formidable  enemy  in  the  young  Scipio,  after¬ 
wards  furnamed  Africanus .  He  overthrew  them  in 
c,onjun£lion  with  Mafiniffa  king  of  Numidia  3  and  the 
latter  thereafter  abandoned  their  intereft.  Soon  af¬ 
ter,  Syphax,  king  of  the  Mafoefylii,  was  likewife  per* 
fuaded  to  abandon  their  party.  Scipio  alfo  gave  the 
Spanifh  reguli  a  great  overthrow,  and  reduced  the 
cities  of  New  Carthage,  Gades,  and  many  other  im¬ 
portant  places.  At  lalt  the  Carthaginians  began  to 
open  their  eyes  when  it  Was  too  late.  Mago  was  or¬ 
dered  to  abandon  Spain,  and  fail  with  all  expedition 
to  Italy.  He  landed  on  the  eoall  of  Liguria  with  an  jvraJ04fan^ 
army  of  12,000  foot  and  2000  horfe  ;  wffiere  he  fur-  -in  xfa]y. 
prifcd  Genoa,  and  alfo  feized  upon  the  town  and  port 
of  Savo.  A  reinforcement  wras  font  him  to  this  plaee, 
and  new  levies  v/ent  on  very  brilkly  in  Liguria  3  but 
the  opportunity  was  pall,  and  could  not  be  recalled . 

Scipio  having  carried  all  before  him  in  Spain,  palfed  Scipio  lands 
over  into  Africa,  where  he  met  with  no  enemy  capable  in  Africa, 
Et  2  of 
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Carthage.  »f  oppofing  Ilia  progrefs.  The  Carthaginians,  then, 
feeing  themfelves  on  the  brink  of  deflru£lion,  were 
obliged  to  recal .  their  armies  from  Italy,  in  order  to 
fave  their  city.  Mago,  who  had  entered  Infubria,  was 
defeated  by  the  Roman  forces  there  *,  and  having  re¬ 
treated  into  the  maritime  parts  of  Liguria,  met  a 
courier  who  brought  him  orders  to  return  directly  to 
Carthage.  At  the  fame  time,  Hannibal  was  likewife 
recalled.  When  the  meffengers  acquainted  him  with 
the  fenate’s  plcafure,  he  expreffed  the  utmoR  indigna¬ 
tion  and  concern,  groaning,  gnafhing  his  teeth,  and 
fcaree  refraining  from  tears.  Never  baniihed  man,  ac¬ 
cording  to  Livy,  Rio  wed  fo  much  regret  in  quitting 
his  native  country,  as  Hannibal  did  at  going  out  of 
that  of  the  enemy. 

. . L  -  The  Carthaginian  general  was  no  fooner  landed  in 

proceedings  Africa,  than  he  fent  out  parties  to  get  provifions  for 
alter  his  army?  and  buy  horfes  to  remount  the  cavalry. 

He  entered  into  a  league  with  the  regulus  of  the 
Arcacidm,  one  of  the  Numidian  tribes.  Four  thoufand 
of  Syphax’s  horfe  came  over  in  a  body  to  him  \  but  as 
he  did  not  think  proper  to  repofe  any  confidence  in 
them,  he  put  them  all  to  the  fword,  and  diRributed 
their  horfes  among  his  troops.  Vermina,  one  of  Sy¬ 
phax’s  Tons,  and  Macetulus,  another  Numidian  prince, 
likewife  joined  him  with  a  confiderable  body  of  horfe. 
Mod  of  the  fortreffes  in  Mafinifla’s  kingdom  either 
furrendered  to  him  upon  the  firlt  fummons,  or  were 
taken  by  force.  Narce,  a  city  of  confiderable  note 
there,  he  made  himfelf  mailer  of  by  ftratagem.  Ty- 
chaeus,  a  Numidian  regulus,  and  faithful  ally  of  Sy- 
phax,  whole  territories  were  famous  for  an  excellent 
breed  of  horfes,  reinforcing  him  alfo  with  2000  of 
his  bell  cavalry,  Hannibal  advanced  to  Zama,  a 
town  about  five  days  journey  diilant  from.  Carthage, 
where  he  encamped.  He  thence  fent  out  fpies  to 
<)bferve  the  pofture  of  the  Romans.  Thefe  being 
brought  to  Scipio,  he  was  fo  far  from  infl idling  any 
punilliment  upon  them,  which  he  might  have  done  by 
the  laws  of  war,  that  he  commanded  them  to  be  led 
about  the  camp,  in  order  to  take  an  exadl  furvey  of 
it,  and  then  difmilfed  them.  Hannibal,  admiring  the 
noble  a  durance  of  his  rival,  fent  a  meffenger  to  defire 
Wdh  Scipio.  an  jnterv;ew  with  him  :  which,  by  means  of  Maliniffa, 
he  obtained.  The  two  generals,  therefore,  efcorted  by 
equal  detachments  of  horfe,  met  at  Nadagara,  where, 
by  the  affiftance  of  two  interpreters,  they  held  a  pri¬ 
vate  conference.  liannibal  flattered  Scipio  in  the  moll 
refined  and  artful  manner,  and  expatiated  upon  all 
thofe  topics  which  he  thought  could  influence  that  ge¬ 
neral  to  grant  his  nation  a  peace  upon  tolerable  terms  ; 
amongR  other  things,  that  the  Carthaginians  would 
willingly  confine  themfelves  to  Africa,  fince.  fuch  was 
the  will  of  the  gods,  in  order  to  procure  a  lafting  peace, 
whilll  the  Romans  would  be  at  liberty  to  extend  their 
conquclls  to  the  remotell  nations.  Scipio  .  anfw  ered, 
that  the  Romans  were  not  prompted  by  ambition,  or  any 
Unifier  views,  to  undertake  either  the  former  or  prefent 
war  againfl  the  Carthaginians,  but  by  jullice  and  a 
proper  regard  for  their  allies.  He  alfo  obferved,  that 
the  Carthaginians  had,  before  his  arrival  in  Africa,  not 
only  made  him  the  fame  propofals,  but  likewife  agreed 
to  pay  the  Romans  5000  talents  of  filver,  rcilore  all 
the'  Roman  prifoners  without  ranfom,  and  deliver  up 
^  their  galleys.  He  infilled  on  the  perfidious  conduit 
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of  the  Carthaginians,  who  had  broke  a  truce  concluded  Carthag* 
with  them  ;  and  told  him,  that,  fo  far  from  granting 
them  more  favourable  terms,  they  ought  to  expert 
more  rigorous  ones  j  which  if  Hannibal  would  fubmit 
to,  a  peace  wrould  enfue  \  if  not,  the  decifion  of  the 
difputc  mull  be  left  to  the  fword.  ^ 

This  conference  betwixt  two  of  the  grcatefl  gene-  The  battl 
rals  the  w'orld  ever  produced,  ending  without  fuccefs,  of  Zama. 
they  both  retired  to  their  refpeilive  camps ;  where 
they  informed  their  troops,  that  not  only  the  fate 
of  Rome  and  Carthage,  but  that  of  the  whole  world, 
was  to  be  determined  by  them  the  next  day.  An 
engagement  enfued  *,  in  which,  as  Polybius  informs  *  See  Z* 
us,  the  furprifing  military  genius  of  Hannibal  dif-w<?* 
played  itfelf  in  an  extraordinary  manner.  Scipio 
likewife,  according  to  Livy,  palfed  a  high  encomium 
upon  him,  on  account  of  his  uncommon  capacity  in 
taking  advantages,  the  excellent  arrangement  of  his 
forces,  and  the  manner  in  which  he  gave  his  orders 
during  the  engagement.  The  Roman  general,  in¬ 
deed,  not  only  approved  his  conduct,  but  openly  de¬ 
clared  that  it  wras  fuperior  to  his  own.  Ne vert helefs, 
being  vallly  inferior  to  the  enemy  in  horfe,  and  the 
Rate  of  Carthage  obliging  him  to  hazard  a  battle  with 
the  Romans  at  no  fmall  difadvantage,  Hannibal  was  Hannibal 
utterly  routed,  and  his  camp  taken.  He  fled  firR  to  totally 
Thon,  and  afterwards  to  Adrumentum,  from  whence route^ 
he  was  recalled  to  Carthage  ;  where  being  arrived, 
he  advifed  his  countrymen  to  conclude  a  peace  with 
Scipio  on  whatever  terms  ho  thought  proper  to  pre- 
feribe.  ^  #  I5* 

Thus  was  the  fecond  war  of  the  Carthaginians  with  peaCe  cw. 
the  Romans  concluded.  The  conditions  of  peace  eluded, 
were  very  humiliating  to  the  Carthaginians,  ihey 
were  obliged  to  deliver  up  all  the  Roman  deferters,  fu¬ 
gitive  Haves,  prifoners  of^  war,  and  all  the  Italians 
whom  Hannibal  had  obliged  to  follow  him.  They 
alfo  delivered  up  all  their  (hips  of  war,  except,  ten 
triremes,  all  their  tame  elephants,  and  wrere  to  train  up 
no  more  of  thefe  animals  for  the  lervice.  They  were 
not  to  engage  in  any  war  without  the  confent  of  the 
Romans.  They  engaged  to  pay  to  the  Romans,  in 
50  years,  io,coo  Euboic  talents,  at  equal  payments* 

They  were  to  reRore  to  Mafiniffa  all  they  had  ufurp- 
ed  from  him  or  his  anceRors,  and  to  enter  into  an 
alliance  with  him.  They  were  alfo  to  afliR  the  Ro¬ 
mans  both  by  fea  and  land,  whenever  they  were  callr 
ed  upon  fo  to  do,  and  never  to  make  any  levies  either 
in  Gaul  or  Liguria.  Thefe  terms  appeared  fo  into¬ 
lerable  to  the  populace,  that  they  threatened  to  plunder 
and  burn  the  houfes  of  the  nobility  ;  but  Hannibal 
having  aflembled  a  body  of  6000  foot  and  500  horfe 
at  Marthama,  prevented  an  infurrettion,  and  by  his 
influence  completed  the  accommodation. 

The  peace  between  Carthage  and  Rome  was  fcarce-  CarthagiJ 
ly  figned,  when  Mafinifla  unjuflly  made  himfelf  maRer  ans  oppren 
of  part  of  the  Carthaginian  dominions  in  Africa,.  un-fcdbyMj 
dcr  pretence  that  thefe  formerly  belonged  to  hisfa-fiiufffc 
mily.  The  Carthaginians,  through  the  villainous  me¬ 
diation  of  the  Romans,  found  themfelves  under  a  ne- 
ceflity  of  ceding  thefe  countries  to  that  ambitious 
prince,  and  of  entering  into  an  alliance  w  ith  him.  The 
good  under Randing  between  the  two  powers  continued 
for  many  years  afterw  ards  ;  but  at  laft  Mafinifla  vio¬ 
lated  the  treaties  fubfiRing  betwixt  him  and  the  Car-, 
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thagiman  republic,  and  not  a  little  contributed  to  its 
fubverfion. 

After  the  concluiion  of  the  peace,  Hannibal  ftill 
kept  up  his  credit  among  his  countrymen.  He  was 
intruded  with  the  command  of  an  army  again!!  fome 
neighbouring  nations  in  Africa  5  but  this  being  dis¬ 
agreeable  to  the  Romans,  he  was  removed  from  it,  and 
taifed  to  the  dignity  of  praetor  in  Carthage.  Plere  he 
continued  for  fome  time,  reforming  abufes,  and  put¬ 
ting  the  affairs  of  the  republic  into  a  better  condi¬ 
tion  )  but  this  likewife  being  difagreeable  to  the  Ro¬ 
mans,  he  was  obliged  to  fly  to  Antiochus  king  of  Sy¬ 
ria.  After  his  flight,  the  Romans  began  to  look  up¬ 
on  the  Carthaginians  with  a  fufpicious  eye  $  though 
to  prevent  every  thing  of  this  kind,  the  latter  had  or¬ 
dered  two  fhips  to  purfue  Hannibal,  had  confifcated 
his  effects,  razed  his  houfe,  and  by  a  public  decree 
declared  him  an  exile.  Soon  after,  difputes  arifing 
between  the  Carthaginians  and  Mafiniffa,  the  latter, 
notwithftanding  the  manifeft  iniquity  of  his  proceed¬ 
ings,  was  fupported  by  the  Romans.  That  prince, 
grafping  at  further  conquefts,  endeavoured  to  embroil 
the  Carthaginians  with  the  Romans,  by  afferting  that 
the  former  had  received  ambaffadors  from  Perfeus 
king  of  Macedon  -y  that  the  fenate  affembled  in  the 
temple  of  j^Efculapius  in  the  night  time,  in  order  to 
confer  wTith  them  ;  and  that  ambaffadors  had  been  dif- 
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patched  from  Carthage  to  Perfeus,  in  order  to  con¬ 
clude  an  alliance  with  him.  Not  long  after  this,  Ma- 
fmiffa  made  an  irruption  into  the  province  of  Tyfca, 
where  he  foon  poffeffed  himfelf  of  70,  or,  as  Appian 
will  have  it,  50  towns  and  caftles.  This  obliged  the 
Carthaginians  to  apply  with  great  importunity  to  the 
Roman  fenate  for  redrefs,  their  hands  being  fo  tied  up 
by  an  article  in  the  laft  treaty,  that  they  could  not  re¬ 
pel  force  by  force,  in  cafe  of  an  invafion,  without  their 
confent.  Their  ambaffadors  begged,  that  the  Roman 
fenate  would  fettle  once  for  all  what  dominions  they 
were  to  have,  that  they  might  from  thenceforth  know 
what  they  had  to  depend  upon  ;  or,  if  their  ftatc  had 
any  way  offended  the  Romans,  they  begged  that  they 
would  punifh  them  themfelves,  rather  than  leave  them 
expofed  to  the  infults  and  vexations  of  fo  mercilefs  a 
tyrant.  Then  proftrating  themfelves  on  the  earth, 
they  burft  out  into  tears.  But,  notwithftanding  the 
impreftion  their  fpeech  made,  the  matter  was  left  un¬ 
decided  y  fo  that  Mafiniffa  had  liberty  to  purfue  his 
rapines,  as  much  as  he  pleafed.  But  whatever  villan- 
ous  defigns  the  Romans  might  have  with  regard  to 
the  republic  of  Carthage,  they  affe&ed  to  (how  a  great 
regard  to  the  principles  of  juftiee  and  honour.  They 
therefore  fent  Cato,  a  man  famous  for  committing 
enormities  under  the  fpceious  pretence  of  public  fpirit, 
into  Africa,  to  accommodate  all  differences  betwixt 
Mafiniffa  and  the  Carth  aginians.  The  latter  very  w  ell 
knew  their  fate,  had  they  fubmitted  to  fuch  a  media¬ 
tion  ;  and  therefore  appealed  to  the  treaty  concluded 
tvith  Scipio,  as  the  only  rule  by  which  their  condudt 
and  that  of  their  adverfary  ought  to  be  examined. 
This  unrcafonable  appeal  fo  incenfed  the  righteous  Ca¬ 
to,  that  he  pronounced  them  a  devoted  people,  and 
from  that  time  refolved  upon  their  deftru£Hon.  For 
fome  time  he  was  oppofed  by  Scipio  Nafica }  but  the 
people  of  Carthage,  know  ing  the  Romans  to  be  their 
inveterate  enemies^  and  reflecting  upon  the  iniquitous 


treatment  they  had  met  with  from  them  ever  fince  the  Cartha|fc* 
commencement  of  their  difputes  with  Mafiniffa,  were 
under  great  apprehenfions  of  a  vifit  from  them.  To 
prevent  a  rupture  as  much  as  pofilble,  by  a  decree  of 
the  fenate,  they  impeached  Afdrubal,  general  of  the 
army,  and  Carthalo,  commander  of  the  auxiliary  for¬ 
ces,  together  with  their  accomplices,  as  guilty  of  high 
treafon,  for  being  the  authors  of  the  war  againft  the 
king  of  Numidia.  They  fent  a  deputation  to  Rome, 
to  difeover  what  fentiments  were  entertained  there  of 
their  late  conduct,  and  to  know  what  fatisfa&ion  the 
Romans  required.  Thefe  meffengers  meeting  with  a 
cold  reception,  others  were  difpatched,  who  returned 
with  the  fame  fuccefs.  This  made  the  unhappy  citi¬ 
zens  of  Carthage  believe  that  their  deftru&ion  was  re¬ 
folved  upon  ;  which  threw  them  into  the  utmoft  de- 
fpair.  And  indeed  they  had  but  too  juft  grounds  for 
fuch  a  melancholy  apprehenfion,  the  Roman  fenate 
now  difcoverlng  an  inclination  to  fall  in  with  Cato’s 
meafures.  About  the  fame  time,  the  city  of  .Utica, 
being  the  fecond  in  Africa,  and  famous  for  its  immenfe 
riches,  as  well  as  its  equally  commodious  and  capaci¬ 
ous  port,  fubmitted  to  the  Romans.  Upon  the  poffef- 
fton  of  fo  important  a  fortrefs,  which,  by  realon  of  its 
vicinity  to  Carthage,  might  ferve  as  a  place  of  arms  in 
the  attack  of  that  city,  the  Romans  declared  war  a-  wrardtela*>- 
gainft  the  Carthaginians  w  ithout  the  leaft  helitation.  e(j  the 
In  confequence  of  this  declaration,  the  confuls  M.  Romans  a- 
Manlius  Nepos,  and  L.  Marcius  Cenforinus,  were  de-  gamft  Car-' 
fpatched  with  an  army  and  fleet  to  begin  hoftilities  tiiaSe*: 
with  the  utmoft  expedition.  The  land  forces  confifted 
of  80,000  foot  and  4000  chofen  horfe  ;  and  the  fleet 
of  50  quinqueremes,  belides  a  vaft  number  of  trans¬ 
ports.  The  confuls  had  feeret  orders  from  the  fenate 
not  to  conclude  the  operations  but  by  the  deftru£Hon 
of  Carthage,  without  which,  it  was  pretended,  the  re¬ 
public  could  not  but  look  upon  all  her  pofieflions  as  in- 
fecure.  Purfuant  to  the  plan  they  had  formed,  the 
troops  were  firft  landed  at  Lilybreum  in  Sicily,  trom 
whence,  after  receiving  a  proper  refrefhment,  it  was 
propofed  to  tranfport  them  to  Utica. 

The  anfwer  brought  by  the  lall  ambaffadors  to  Car-  AmbaiTh- 
thage  had  not  a  little  alarmed  the  inhabitants  of  that  Aurs  ft* 
city.  But  they  were  not  yet  acquainted  with  the  re-  K,omei 
folutions  taken  at  Rome.  They  therefore  fent  frefh 
ambaffadors  thither,  whom  they  invefted  with  full 
powers  to  a£t  as  they  thought  proper  for  the  good 
of  the  republic,  and  even  to  Tiibmit  themfelves  Avith- 
out  refer\7e  to  the  pleafure  of  the  Romans.  But  the 
moft  fenfible  perfons  among  them  did  not  expe£t  any 
great  fuccefs  from  this  condefcenfion,  fince  the  early 
fubmiflion  of  the  Uticans  had  rendered  it  infinitely  lefs 
meritorious  than  it  Avould  have  been  before..  Hoav- 
ever,  the  Romans  feemed  to  be  in  fome  meafure  fatis- 
fied  with  it,  fince  they  promifed  them  their  liberty, 
the  enjoyment  of  their  laws,  and  in  fhort,  every  thing 
that  Avas  dear  and  valuable  to  them.  This  threw  them 
into  a  tranfport  of  joy,  and  they.  Avanted  words  to  ex¬ 
tol  the  moderation  of  the  Romans..  But  the  fenate 
immediately  daftied  all  their  hopes,  by  acquainting  ma^.s  de_ 
them  that  this  favour  w?as  granted  upon  condition  maml  30^- 
that  they  would  fend  300  young  Carthaginian  noble-  hoftage*. 
men  of  the  firft  d  ill  in  d  ion  to  the  prartor  Fabius  at 
Lilybseum,  Avithin  the  fpace  of  30  days,  and  comply 
with  all  the  orders  of  the  confuls.  Thefe  hard  terms 
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Carthage,  filled  the  whole  city  with  inexpreflible  grief:  but  the 
hoftages  were  delivered  ;  and  as  they  arrived  at  I^ily- 
bamm  before  the  30  days  were  expired,  the  ambafia- 
dors  were  not  without  hopes  of  foftening  their  hard¬ 
hearted  enemy.  But  the  confuls  only  told  them,  that 
upon  their  arrival  at  Utica  they  {hould  learn  the  fur* 
ther  orders  of  the  republic. 

The  minilters  no  fooner  received  intelligence  of  the 
Roman  fleet  appearing  off  Utica,  than  they  repaired 
thither,  in  order  to  know  the  fate  of  their  city,  lhe 
confuls  however  did  not  judge  it  expedient  to  com¬ 
municate  all  the  commands  of  the  republic  at  once, 
left  they  {hould  appear  fo  harfh  and  fevere,  that  the 
Carthaginians  would  have  refufed  to  comply  with 
*nd  all  the  them.  They  firft,  therefore,  demanded  a  lufficient 
'Carthagi-  fupply  of  corn  for  the  fubfiftence  of  their  troops.  Se¬ 
condly,  That  they  (hould  deliver  up  into  their  hands 
all  the  triremes  they  were  then  mailers  of.  Thirdly, 
That  they  fhould  put  them  in  poffeflion  of  all  their 
military  machines.  And,  fourthly,  That  they  fhould 
immediately  convey  all  their  arms  into  the  Roman 
camp. 

As  care  was  taken  that  there  (hould  be  a  conve¬ 
nient  interval  of  time  betwixt  every  one  of  thefe  de¬ 
mands,  the  Carthaginians  found  themfelves  enfnared, 
and  could  not  rejeCt  any  one  of  them,  though  they 
fubmitted  to  the  laft  with  the  utmoft  reluCtancc  and 
They  com-  concern.  Cenforinus,  now  imagining  them  incapable 
-in and  them  0p  fuftajn;ng  a  fiege,  commanded  them  to  abandon 

their  city.  their  cIty>  or>  as  Zonat-as  will  have  it,  to  demolish  if, 
permitting  them  to  build  another  80  (tadia  from  the 
fea,  but  without  walls  or  fortifications*  This  terrible 
decree  threw'  the  fenate  and  every  one  elfe  into  de- 
fpair  ;  and  the  whole  city  became  a  feene  of  horror, 
madnefs,  and  confufion.  The  citizens  curfed  their  an- 
ceftors  for  not  dying  glorioufly  in  the  defence  of  their 
country,  rather  than  concluding  fuch  ignominious  trea¬ 
ties  of  peace,  that  had  been  the  caufe  of  the  deplora¬ 
ble  condition  to  which  their  pofterity  was  then  redu¬ 
ced.  At  length,  when  the  firlt  commotion  was  a  little 
abated,  the  fenators  affembled,  and  refolved  to  fuftain 
a  fiege.  They  were  (tripped  of  their  arms  and  defti- 
tute  of  provifions ;  but  defpair  raifed  their  courage, 
and  made  them  find  out  expedients.  They  took  care 
to  (hut  the  gates  of  {die  city  ;  and  gathered  together  on 
the  ramparts  great  heaps  of  (tones,  to  ferve  them  in- 
Itead  of  arms  in  cafe  of  a  furprife.  They  took  the  ma¬ 
lefactors  out  of  prifon,  gave  the  (laves  their  liberty, 
and  incorporated  them  in  the  militia*  Afdrubal  was 
recalled,  who  had  been  fen te need  to  die  only  to  pleafe 
the  Romans  ;  and  he  was  invited  to  employ  20,000 
men  he  had  raifed  againft  his  country  in  defence  of  it. 
Another  Afdrubal  was  appointed  to  command  in  Car- 
thage  ;  and  all  feerned  refolute,  either  to  fave  their  ci- 
They  make  ty  or  perifli  in  its  ruins.  They  wanted  arms  ;  but,  by 
r*ew  arms.  or(ier  0£  t}ie  feUate,  the  temples,  porticoes,  arid  all 
public  buildings,  were  turned  into  workhoufes,  where 
men  and  women  were  continually  employed  in  making 
arms.  As  they  encouraged  one  another  in  their  work, 
and  loft  no  time  in  procuring  to  themfelves  the  necef- 
faries  of  life,  which  were  brought  to  them  at  ftated 
hours,  they  every  day  made  144  bucklers,  300  fwords, 
1000  darts,  and  500  lances  and  javelins.  As  to  ba- 
liftse  and  catapults,  they  wanted  proper  materials  for 
them  ;  but  their  induftry  fupplied  that  defeCt.  Where 
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iron  and  bvafs  were  wanting,  they  made  ufe  of  fiiver  Carthage 
and  gold,  melting  down  the  itatues,  vafes,  and  even 
the  utenftls  of  private  families  ;  for,  on  this  occafion, 
even  the  mod  covetous  became  liberal.  As  tow  and 
flax  vrere  wanting  to  make  cords  for  working  the  ma¬ 
chines,  the  women,  even  thofe  of  the  firft  rank,  freely 
cut  off  their  hair  and  dedicated  it  to  that  ufe.  With¬ 
out  the  walls,  Afdrubal  employed  the  troops  in  get¬ 
ting  together  provifions,  and  conveying  them  fafe  into 
Carthage  ;  fo  that  there  was  as  great  plenty  there  as 
in  the  Roman  camp. 

In  the  mean  time  the  confuls  delayed  drawing  near 
to  Carthage,  not  doubting  but  the  inhabitants,  whom 
they  imagined  deftitute  of  neceffarics  to  fuftain  a  fiege, 
would,  upon  cool  reflection,  fubmit  ;  but  at  length-, 
finding  themfelves  deceived  in  their,  expectation,  they 
came  before  the  place  and  invefted  it.  As  they  were 
(till  perfuaded  that  the  Carthaginians  had  no  arms, 
they  fiattered  themfelves  that  they  (hould  eafily  carry  t6t 
the  city  by  affault.  Accordingly  they  approached 
the  walls  in  order  to  plant  their  fcaling  ladders.;  but  ^ 
to  their  great  furprife  they  difeovered.  a  prodigious  Ui'clFib,  wb 
multitude  of  men  on  the  ramparts,  (billing,  in  the  ar-  ^  repul 
-mour  they  had  newly  made.  The  legionaries  were  fofed* 
terrified  at  this  untxpeaed  fight,  that  they  drew  back, 
and  would  have  retired,  if  the  conluls  had  not  led 
them  on  to  the  attack  ;  which,  however,  proved  un- 
fuccefsful ;  the  Romans,  in  fpite  of  their  utmoft  ef¬ 
forts,  being  obliged  to  give  over  the  enterprife,.  and 
lay  afide  all  thoughts  of  taKing  Carthage  by  afiault. 

In  the  mean  time,  Afdrubal,  having  collected  from  all 
places  ftibjt  a  to  Carthage  a  .  prodigious  number  of 
troops,  came  and  encamped  within  reach  of  the  Ro¬ 
mans,  and  foon  reduced  them  to  great  ftraits  for  want 
of  provifions.  As  Marcius,  one  of  the  Roman  con¬ 
fuls,  was  polled  near  a  marih,  the  exhalations  of  th« 
ftagnating  waters,  and  the  heat  of  the  fcafon,  infeaed 
the  air,  and  caufed  a  general  ficknefs  among  his  men, 
Marcius,  therefore,  ordered  his  fleet  to  draw  as  near 
the  fnore  as  poflible,  in  order  to  tranfport  his  troops  i6t 
to  a  healthier  place.  Afdrubal  being  informed  of  Pan  ^ 
this  motion,  ordered  all  the  old  barks  in  the  harbour 
to  be  filled  with  faggots,  tow,  fulphur,  bitumen,  and 
other  combuftible  materials ;  and  then,  taking  advan¬ 
tage  of  the  wind,  which  blew  towards  the  enemy,  let 
them  drive  upon  their  (hips,  which  were  for  the  mod 
part  confirmed.  After  this  difafler,  IVIarcius  was  call* 
ed  home  to  prefide  at  the  elections  ;  and  the  Cartha¬ 
ginians  looking  upon  the  ab fence  of  one  of  the. con¬ 
fuls  to  be  a  good  omen,  made  a  brifk  fally  in  the  night'; 
and  would  have  furprifed  the  conful’s  camp,  had  not 
Atmilianus,  with  fome  fquadrons,  marched  out  of  the 
gate  oppofite  to  the  place  where  the  attack  was  made, 
and,  coming  round,  fell  unexpectedly  on  their  rear,  and 
obliged  them  to  return  in  diforder  to  the  city. 

Afdrubal  had  polled  himfelf  under  the  walls  of  a 
city  named  Ncpheris,  24  miles  diftant  from  Carthage, 
and  fituated  on  a  high  mountain,  which  feemed  inac- 
ceflible  on  all  (ides.  From  thence  he  made  in  cur  fions 
into  the  neighbouring  country,  intercepted  the  Roman 
convoys,  fell  upon  their  detachments  fent  out  to  forage, 
and  even  ordered  parties  to  infult  the  confula*  army  in 
their  camp.  Hereupon  the  conful  refolved  to  drive 
the  Carthaginian  from  this  advantageous  pod,  and  fet 
out  for  Nepheris.  As  he  drew  near  the  hills,  Afdru- 
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Hfcrthage.  bal  fuddenly  appeared  at  the  head  of  his  army  in  order 
J  of  battle,  and  fell  upon  the  Romans  with  incredible 
fury.  The  confular  army  fuftained  the  attack  with 
great  refolution  ;  and  Afdrubal  retired  in  good  order 
to  his  poll,  hoping  the  Romans  would  attack  him 
there.  But  the  conful,  being  now  convinced  of  his 
danger,  refolved  to  retire.  This  Afdrubal  no  fooncr 
perceived,  than  he  milled  down  the  hill,  and  falling 
upon  the  enemy’s  rear,  cut  a  great  number  of  them  in 
pieces.  The  whole  Roman  army  was  now  faved  by 
the  bravery  of  Scipio  ASinilianus.  At  the  head  of  300 
horfe,  he  fuftained  the  attack  of  all  the  forces  com¬ 
manded  by  Afdrubal,  and  covered  the  legions,  while 
they  palled  a  river  in  their  retreat  before  the  enemy. 
Then  he  and  his  companions  threw  themfclves  into 
the  ftream,  and  fwam  acrofs  it.  When  the  army  had 
crofted  the  river,  it  was  perceived  that  four  manipuli 
were  wanting  ;  and  foon  after  they  were  informed  that 
they  had  retired  to  an  eminence,  where  they  refolved 
to  fell  their  lives  as  dear  as  poftible.  Upon  this  news 
yEmilianus,  taking  with  him  a  chofen  body  of  horfe, 
and  proviftons  for  two  days,  crofted  the  river,  and  flew 
to  the  afliftance  of  his  countrymen.  He  feized  a  hill 
over  againft  that  on  which  the  four  manipuli  were 
polled ;  and,  after  feme  hours  repofe,  marched  againft 
the  Carthaginians  who  kept  them  invellcd  ;  fell  upon 
them  at  the  head  of  his  fquadron  with  the  boldnefs  of 
a  man  determined  to  conquer  or  die  ;  and,  in  fpite  of 
all  oppofition,  opened  a  way  for  his  fellow-foldiers  to 
efcape.  On  his  return  to  the  army,  his  companions, 
who  had  given  him  over  for  loft,  carried  him  to  his 
quarters  in  a  kind  of  triumph  ;  and  the  manipuli  he 
had  faved  gave  him  a  crown  of  gramen .  By  thefe  and 
fome  other  exploits,  jEmilianus  gained  fueh  reputation, 
that  Cato,  who  is  faid  never  to  have  commended  any 
body  before,  could  not  refufe  him  the  praifes  he  de- 
ferved  ;  and  is  faid  to  have  foretold  that  Carthage 
would  never  be  reduced  till  Scipio  ALmilianus  was  em¬ 
ployed  in  that  expedition. 

The  next  year,  the  war  in  Africa  fell  by  lot  to  the 
conful  L.  Calpurnius  Pifo  •,  and  he  continued  to  em¬ 
ploy  iEmilianus  in  feveral  important  enterprifes,  in 
which  he  was  attended  with  uncommon  fuceefs.  He 
took  feveral  caftles ;  and  in  one  of  his  excurfions,  found 
means  to  have  a  private  conference  with  Phameas,  ge¬ 
neral,  under  Afdrubal,  of  the  Carthaginian  cavalry, 
and  brought  him  over,  together  with  2200  of  his 
horfe,  to  the  Roman  intereft.  Under  the  conful  Cal¬ 
purnius  Pifo  himfelf,  however,  the  Roman  arms  were 
unfucccfsful.  He  invefted  Clupea  ;  but  was  obliged 
to  abandon  the  enterprife,  with  the  lofs  of  a  great 
number  of  men  killed  by  the  enemy  in  their  fallies. 
From  this  place  he  went  to  vent  his  rage  on  a  city 
newly  built,  and  thence  called  Neapolls ,  which  pro- 
fefled  a  ftri6l  neutrality,  and  had  even  a  fafeguard  from 
the  Romans.  The  conful,  however,  plundered  the 
place,  and  ftripped  the  inhabitants  of  all  their  effedls. 
After  this  he  laid  liege  to  Hppagretft,  which  employ¬ 
ed  the  Roman  fleet  and  army  the  whole  fummer  :  and, 
on  the  approach  of  winter,  the  conful  retired  to  Utica, 
without  performing  a  Angle  a&ion  worth  notice  during 
the  whole  campaign. 

*lhe  next  year  Scipio  AEmilianus  was  chofen  conful, 
and  ordered  to  pafs  into  Africa  ;  and,  upon  his  arrival, 
the  face  of  affairs  was  greatly  changed.  At  the  time 
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of  his  entering  the  port  of  Utica,  3500  Romans  were  Carthage, 

in  great  danger  of  being  cut  in  pieces  before  Carthage. v - 

Thefe  had  feized  Megalia,  one  of  the  fuburbs  of  the 
city  :  but  as  they  had  not  furnifhed  themlelves  with 
proviftons  to  fubfift  there,  and  could  not  retire,  being 
clofely  invefted  on  all  tides  by  the  enemy’s  troops,  the 
praetor  Mancinus,  who  commanded  this  detaehment, 
leeing  the  danger  into  which  ho  had  brought  himfelf, 
difpatched  a  light  boat  to  Utica,  to  acquaint  the  Ro¬ 
mans  there  with  his  fttuation.  JEmilianus  received  this 
letter  a  few  hours  after  his  landing  ;  and  immediately 
flew  to  the  relief  of  the  befieged  Romans,  obliged  the 
Carthaginians  to  retire  within  their  walls,  and  fafely 
conveyed  his  countrymen  to  Utica.  Having  then 
drawn  together  all  the  troops,  Aimilianus  applied  him¬ 
felf  wholly  to  the  liege  of  the  capital.  166 

His  firft  attack  was  upon  ^Megalia  ;  which  he  car-  Cruelties  oP 
ried  by  afiault,  the  Carthaginian  garrifon  retiring  into  Aidrubal. 
the  citadel  of  Byrfa.  Afdrubal,  who  had  commanded 
the  Carthaginian  forces  in  the  field,  and  was  now  go¬ 
vernor  of  the  city,  was  fo  enraged  at  the  lofs  of  Me¬ 
galia,  that  he  caufed  all  the  Roman  captives  taken  in 
the  two  years  the  war  lafted,  to  be  brought  upon  the- 
ramparts,  and  thrown  headlong,  in  the  fight  of  the 
Roman  army,  from  the  top  of  the  wall ;  after  having, 
w  ith  an  excels  of  cruelty,  commanded  their  hands  and 
feet  to  be  cut  off,  and  their  eyes  and  tongues  to  be 
torn  out.  He  was  of  a  temper  remarkably  inhuman  ) 
and  it  is  faid  that  he  even  took  pleafurc  in  feeing  fome 
of  thefe  unhappy  men  flayed  alive.  /Emilianus,  in  the 
mean  time,  was  bufy  in  drawing  lines  of  circumvalla- 
tion  and  contravallation  acrofs  the  neck  of  land  which 
joined  the  iflhmus  on  which  Carthage  flood  to  the  1*7 
continent.  By  this  means,  all  the  avenues  on  the  land  Carthage 
fide  of  Carthage  being  ftiut  up,  the  city  could  receiye  ^^fealnd " 
no  proviftons  that  way.  His  next  care  was  to  raife  a  1  Ad. 
mole  in  the  fea,  in  order  to  block  up  the  old  port,  the 
new  one  being  already  lliut  up  by  the  Roman  fleet ; 
and  this  great  work  he  efFe&ed  with  immenfe  labour. 

The  mole  reached  from  the  wreftern  neck  of  land,  of 
which  the  Romans  were  mailers,  to  the  entrance  of  the 
port  ;  and  was  90  feet  broad  at  the  bottom,  and  80  at 
the  top.  The  befieged,  when  the  Romans  firft  began 
this  furprifing  work,  laughed  at  the  attempt  y  but 
wrere  no  lefs  alarmed  than  furprifed,  when  they  beheld 
a  vaft  mole  appearing  above  water,  and  by  that  means 
the  port  rendered  inacceflible  to  Ihips,  and  quite  ufe-  1(^ 
left.  Prompted  by  defpair,  however,  the  Carthagi-xhe  befie- 
nians,  with  ineredible  and  almoft  miraculous  induftry,  ged  dig  a 
dug  a  new  bafon,  and  cut  a  paftage  into  the  fea,  by  W1<*e  bafor|* 
which  they  could  receive  the  proviftons  that  were  fent 
them  by  the  troops  in  the  field.  With  the  fame  di¬ 
ligence  and  expedition,  they  fitted  out  a  fleet  of  50 
triremes;  which,  to  the  great  furprife  of  the  Romans, 
appeared  fuddenly  advancing  into  the  fea  through  this 
new  canal,  and  even  ventured  to  give  the  enemy  battle. 

The  a<5lion  lafted  the  whole  day,  with.  little  advantage 
on  either  fide.  The  day  after,  the  conful  endeavoured 
to  make  himfelf  mailer  of  a  terrace  which  covered  the 
city  -on  the  fide  next  the  fea  ;  and  on  this  oceafion  the 
befieged  fignalized  themfelves  in  a  moll  remarkable  They  ietr 
manner.  Creat  numbers  of  them,  naked  and  unarmed, fire  tothe 
w  ent  into  the  w^ater  in  the  dead  of  the  night,  w  ith  un_ 
lighted  torches  in  their  hands  ;  and  having,  partly  by 
fwiiaming,  partly  by  wading,  got  within  reach  of  the 
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Roman  engines,  they  ftruck  fire,  lighted  their  torches  waited  there  for  the  return  of  day,  with  a  defigft  to  Carfcg 
and  threw  them  with  fury  againfi  the  machines.  The  advance  through  the  city  to  the  citadel,  and  attack  it  <— 

-  --  r  .1  r  v  1  -  ^.,rAr„A  on  that  fide,  whieh  was  but  indifferently  fortified.  Pur- 

fuant  to  this  defign,%  at  daybreak,  he  ordered  4000 
freffi  troops  to  be  fent  from  his  camp  }  and  having  fo- 
lemnly  devoted  to  the  infernal  gods  the  unhappy  Car¬ 
thaginians,  he  began  to  advance  at  the  head  of  his 
men  through  the  ftreets  of  the  city,  in  order  to  at¬ 
tack  the  citadel.  Having  advanced  to  the  market 
place,  he  found  that  the  way  to  the  citadel  lay  through 
three  exceeding  deep  ftreets.  The  houfes  on  both 
Tides  were  very  high,  and  filled  with  the  Carthaginians, 
who  overwhelmed  the  Romans  as  they  advaneed  with 
darts  and  ftones  j  fo  that  they  could  not  proceed  till 
they  had  cleared  them.  To  this  end  iEmilianus  in 
perfon,  at  the  head  of  a  detachment,  attacked  the  firft 
houfe  and  made  himfelf  mailer  of  it  fword  in  hand. 

His  example  was  followed  by  the  officers  and  foldiers, 
who  went  on  from  houfe  to  houfe,  putting  all  they 
met  with  to  the  fword.  As  fail  as  the  houfes  were 
cleared  on  both  fides,  the  Romans  advanced  in  order  of 
battle  towards  the  citadel  ;  but  met  with  a  vigorous 
refiftance  from  the  Carthaginians,  who  on  this  occafion 
behaved  with  uncommon  refolution.  From  the  market 
plaee  to  the  citadel,  two  bodies  of  men  fought  their 
way  every  ftep,  one  above  on  the  roofs  of  the  houfes, 
the  other  below  in  the  ftreets.  The  flaughter  was  in- 
expreftibly  great  and  dreadful.  The  air  rung  with 
ffirieks  and  lamentations.  Some  were  cut  in  pieces, 
others  threw  themfelves  down  from  the  tops  of  the 
houfes  •,  fo  that  the  ftreets  were  filled  with  dead  and 
mangled  bodies.  But  the  deftrudion  was  yet  greater  whi(£  j, 
when  the  proeonful  commanded  fire  to  be  fet  to  that  fet  ou  fir 

to  CMthai'e*  having  taken  rrfuge  in  this  camp.  After  quarter  of  the  town  which  lay  next  to  the  citadel, 
to  L-artna^e,  riavi  8  ..  ,  .  6  >  •  ,  . —  Ineredible  multitudes,  who  had  efcaped  the  fwords  of 

the  enemy,  periffied  in  the  flames,  or  by  the  fall  of  the 
houfes.  After  the  fire,  whieh  lafted  fix  days,  had  de- 
molifhed  a  fufficient  number  of  houfes,  iEmilianus  or¬ 
dered  the  rubbifh  to  be  removed,  and  a  large  area  to 
be  made,  where  all  the  troops  might  have  room  to 
a 61.  Then  he  appeared  with  his  whole  army  before 
Byrfa  ;  which  fo  terrified  the  Carthaginians,  who  had 
lied  thither  for  refuge,  that  firft  of  all  25,000  women, 
and  then  30,000  men,  came  out  of  the  gates  in  fuch 
a  condition  as  moved  pity.  They  threw  themfelves 
proftrate  before  the  Roman  general,  alking  no  favour 
but  life.  This  was  readily  granted,  not  only  to  them 
but  to  all  that  were  in  Byrfa  except  the  Roman  de- 
ferters,  whofc  number  amounted  to  900.  Afdrubal’s  Cruejty 
wife  earneftly  entreated  her  hufband  to  fuffer  her  to  cowards 
join  the  fuppliants,  and  carry  with  her  to  the  pro-ofAfdnj 
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fudden  appearance  of  thefe  naked  men,  who  looked 
like  fo  many  monfters  ftarted  up  out  of  the  fea,  fo  ter¬ 
rified  the  Romans  who  guarded  the  machines,  that 
they  began  to  retire  with  the  utmoft  confufion.  The 
conful,  who  commanded  the  detachment  in  perfon, 
and  had  continued  all  night  at  the  foot  of  the  terrace, 
endeavoured  to  ftop  his  men,  and  even  ordered  thofe 
who  fled  to  be  killed.  But  the  Carthaginians,  per¬ 
ceiving  the  confufion  the  Romans  were  in,  threw  them¬ 
felves  upon  them  like  fomany  wild  beafts  *,  and  having 
put  them  to  flight  only  with  their  torches,  they  fet 
fire  to  the  machines,  and  entirely  confumed  them.— 
This,  however,  did  not  difeourage  the  conful  $  he  re¬ 
newed  the  attack  a  few  days  after,  carried  the  terrace 
by  aflault,  and  lodged  4000  men  upon  it.  As  this 
was  an  important  poft,  becaufe  it  pent  in  Carthage  on 
the  fea  fide,  iEmilianus  took  care  to  fortify  and  fe- 
cure  it  againft  the  fallies  of  the  enemy  •,  and  then, 
winter  approaching,  he  fufpended  all  further  attacks 
upon  the  place  till  the  return  of  good  weather.  Dur¬ 
ing  the  winter  feafon,  however,  the  conful  was  not 
inaftive.  The  Carthaginians  had  a  very  numerous  ar¬ 
my  under  the  command  of  one  Diogenes,  ftrongly  en¬ 
camped  near  Nepheris,  whence  convoys  of  provisions 
■were  fent  by  fea  to  the  befieged,  and  brought  into 
the  newbafon.  To  take  Nepheris,  therefore,  was  to 
deprive  Carthage  of  her  chief  magazine.  This  iEmili- 
anus  undertook,  and  fueceeded  in  the  attempt.  He 
firft  forced  the  enemy’s  intrenchments,  put  70,000  of 
them  to  the  fword,  and  made  10,000  prifoners ;  all 
the  inhabitants  of  the  country,  who  could  not  retire 


this  he  laid  fiege  to  Nepheris,  which  was  reduced  m 
22  days.  Afdrubal  being  difheartened  by  the  defeat 
of  the  army,  and  touched  with  the  mifery  of  the  be¬ 
fieged,  now  reduced  to  the  utmoft  extremity  for  want 
of  provifions,  offered  to  fubmit  to  what  conditions  the 
Romans  pleafed,  provided  the  city  was  fpared  5  but 
this  was  abfolutely  refufed. 

Early  in  the  fpring,  iEmilianus  renewed  the  liege 
of  Carthage  ;  and  in  order  to  open  himfelf  a  way  into 
the  citv,  he  ordered  Lselius  to  attempt  the  reduction 
of  Cotho,  a  fmall  illand  which  divided  the  two  ports. 
yE.mil ianus  himfelf  made  a  falfe  attack  on  the  citadel, 
in  order  to  draw  the  enemy  thither.  This  ftratagem 
had  the  defired  effedl  :  for  the  citadel  being  a  place  of 
the  greateft  importance,  molt  of  the  Carthaginians 
haftened  thither,  and  made  the  utmoft  efforts  to  re- 
Tmlfe  the  aggreffors ;  but  in  the  mean  time  L alius 
having,  with  incredible  expedition,  built  a  wooden 
bridge  over  the  channel  whieh  divided  Cotho  from  the 
ifthmus,  entered  the  ifland,  fealed  the  walls  of  the 
fortrefs  which  the  Carthaginians  had  built  there,  and 
made  himfelf  maftcr  of  that  important  poll,  lhe  pro- 
conful,  who  was  engaged  before  Byrfa,  no  fooner  un- 
derftood,  by  the  loud  ftiouts  of  the  troops  of  Lmlius, 
that  he  had  made  himfelf  mafter  of  Cotho,  than  he 
abandoned  the  falfe  attack,  and  unexpefledly  fell  on 
the  neighbouring  gate  of  the  city,  which  lie  broke 
ter  the  city,  down,  notwithftanding  the  fhowers  of  darts  that  were 
incefiantly  difeharged  upon  his  men  from  the  ramparts. 
As  night  coming  on  prevented  him  from  proceeding 
farther,  he  made  a  lodgment  within  the  gate,  and 
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conful  her  turn  fons  'who  were  as  yet  very  young  *, 
but  the  barbarian  denied  her  requeft,  and  rejeaed  her 
remonftrances  with  menaces.  JLhe  Roman  delerters, 
feeing  themfelves  excluded  from  mercy,  rcfolved  to  die 
fword  in  hand,  rather  than  deliver  themfelves  up  to  the 
vengeance  of  their  countrymen.  Then  Afdrudal,  find¬ 
ing  them  all  refolved  to  defend  themfelves  to  the  laft 
breath,  committed  to  their  care  his  wife  and  children  j 
after  which,  he  in  a  moft  cowardly  and  mean-fpirited 
manner,  came  and  privately  threw  himfelf  at  the  con¬ 
queror’s  feet.  The  Carthaginians  in  the  citadel  no 
fooner  underftood  that  their  commander  had  abandoned 
the  place,  than  they  threw  open  the  gates,  and  put 
the  Romans  in  pofieffion  of  Byrfa.  They  had  now 
1  no 
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Jarthage.  no  enemy  to  contend  with  but  the  900  deferters,  who, 
~-v— b«ing  reduced  to  defpair,  retreated  into  the  temple  of 
AEfculapius,  which  was  as  a  fecond  temple  within  the 
firft.  There  the  proconful  attacked  them  ;  and  thefe 
unhappy  wretches,  finding  there  was  no  way  to  efcape, 
fet  fire  to  the  temple.  As  the  flames  fpread,  they  re¬ 
treated  from  one  part  of  the  building  to  another,  till 
they  got  to  the  roof.  There  Afdrubal’s  wife  appeared 
in  her  belt  apparel,  and  having  uttered  the  moil  bitter 
imprecations  againft  her  huihand,  whom  fhe  faw  land¬ 
ing  below  with  Aimilianus,  “  Bafe  coward  !  (faid  fhe) 
the  mean  things  thou  haft  done  to  fave  thy  life  fhail 
not  avail  thee  :  thou  fhalt  die  this  inftant,  at  leaf!  in 
thy  two  children.”  Having  thus  fpoken,  fhe  ftabbed 
both  the  infants  with  a  dagger  j  and  while  they  were 
yet  ft  niggling  for  life,  threw  them  both  from  the  top 
of  the  temple,  and  then  leaped  dow  n  after  them  into 
the  flames. 

AEmilianus  delivered  up  the  city  to  be  plundered, 
but  in  the  manner  preferibed  by  the  Roman  military 
law.  The  foldiers  were  allowed  to  appropriate  to 
themfelvcs  all  the  furniture,  utenfils,  and  brafs  money, 
they  fhould  find  in  private  houfes  )  but  all  the  gold 
and  filver,  the  ftatues,  pictures,  &c.  were  referved  to 
be  put  into  the  hands  of  the  quaeftors.  On  this  occa- 
lion  the  cities  of  Sicily,  which  had  been  often  plunder¬ 
ed  by  the  Carthaginian  armies,  recovered  a  number  of 
ftatues,  pictures,  and  other  valuable  monuments  5  a- 
mong  the  reft  the  famous  brazen  bull,  which  Phalaris 
had  ordered  to  be  caft,  and  ufed  as  the  chief  inftru- 
ment  of  his  cruelty,  was  reftored  to  the  inhabitants  of 
Agrigentum.  As  iEmilianus  was  greatly  inclined  to 
fpare  what  remained  of  this  ftately  metropolis,  he  wrote 
to  the  fenate  on  the  fubje£l,  from  whom  he  received 
the  following  orders  :  1.  The  city  of  Carthage,  with 
Byrfa  and  Megalia,  fliall  be  entirely  deftroyed,  and 
no  traces  of  them  left.  2.  All  the  cities  that  have 
Jent  Carthage  any  affiftance  fhail  be  difmantled.  3. 
The  territories  of  thofe  cities  which  have  declared  for 
the  Romans  fhail  be  enlarged  with  lands  taken  from 
the  enemy.  4.  All  the  lands  between  Hippo  and 
Carthage  ihall  be  divided  among  the  inhabitants  of 
Utica.  5.  All  the  Africans  of  the  Carthaginian  ftate, 
both  men  and  women,  fliall  pay  an  annual  tribute  to 
the  Romans  at  fo  much  per  head.  6.  The  whole 
country,  which  was  fubje£t  to  the  Carthaginian  ftate, 
fhail  be  turned  into  a  Roman  province,  and  be  governed 
by  a  praetor,  in  the  fame  manner  as  Sicily.  Laftly, 
Rome  fliall  fend  commifli oners  into  Africa,  there  to 
fettle  jointly  with  the  proconful  the  ftate  of  the  new 
province.  Before  iEmilianus  deftroyed  the  city,  he 
performed  thofe  religious  ceremonies  which  were  re¬ 
quired  on  fuch  occafions :  he  firft  facrificed  to  the 
gods,  and  then  caufed  a  plough  to  be  drawn  round 
utter-  the  walls  of  the  city.  After  this,  the  towers,  ramparts, 
itrojr-  walls,  and  all  the  works  which  the  Carthaginians  had 
raifed  in  the  c'ourfe  of  many  ages,  and  at  a  vaft  ex¬ 
pence,  w’ere  levelled  with  the  ground  j  and  laftly,  fire 
was  fet  to  the  edifices  of  the  proud  metropolis,  which 
confirmed  them  all,  not  a  fingle  hmjfe  efcaping  the 
flames.  I  hough  the  fire  began  in  all  quarters  at  the 
fame  time,  and  burnt  with  incredible  fury,  it  con¬ 
tinued  for  17  days  before  all  the  buildings  were  con- 
fumed. 

Ihus  fell  Carthage,  about  1,46  years  before  the 
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birth  of  Chrift ;  a  city  whofe  definition  ought  to  be  Carthage, 
attributed  more  to  the  intrigues  of  an  abandoned  fac-  * "  ■ll* 
tion,  compofed  of  the  moft  profligate  part  of  its  citi¬ 
zens,  than  to  the  power  of  its  rival.  The  treafure  which 
Aimilianus  carried  off,  even  after  the  city  had  been, 
delivered  up  to  be  plundered  by  the  foldiers,  was  im- 
menfe,  Pliny  making  it  to  amount  to  4,470,000  pounds 
weight  of  filver.  The  Romans  ordered  Carthage  ne¬ 
ver  to  be  inhabited  again,  denouncing  dreadful  im¬ 
precations  againft  thofe  who,  contrary  to  this  prohi¬ 
bition,  fhould  attempt  to  rebuild  anj  part  of  it,  efpe-  jj$ 
cially  Byrfa  and  Megalia.  Notwithflanding  this,  Rebuilt* 
however,  about  24  years  after,  C.  Gracchus,  tribune 
of  the  people,  in  order  to  ingratiate  himfelf  with  them, 
undertook  to  rebuild  it 9  and,  to  that  end  conduced 
thither  a  colony  of  6oco  Roman  citizens.  The  work¬ 
men,  according  to  Plutarch,  were  terrified  by  many 
unlucky  omens  at  the  time  they  were  tracing  the  limits 
and  laying  the  foundations  of  the'  new  city ;  which 
the  fenate  being  informed  of,  would  have  fufpended 
the  attempt.  But  the  tribune,  little  affe&cd  with  fuch 
prefages,  continued  to  carry  on  the  work,  and  finiflied 
it  in  a  few  days.  From  hence  it  is  probable  that  only 
a  flight  kind  of  huts  were  erefted  ;  but  whether 
Gracchus  executed  his  defign,  or  the  work  was  en¬ 
tirely  difeontinued,  it  is  certain  that  Carthage  was  the 
firft  Roman  colony  ever  fent  out  of  Italy.  According 
to  fome  authors,  Carthage  was  rebuilt  by  Julius  Csefar  -9 
and  Strabo,  who  flourifhed  in  the  reign  of  Tiberius, 
affirms  it  in  his  time  to  have  been  equal,  if  not  fupe- 
rior,  to  any  other  city  in  Africa.  It  was  looked  upon 
as  the  capital  of  Africa  for  feveral  centuries  after  the 
commencement  of  the  Chriftian  era.  Maxentius  laid 
it  in  afhes  about  the  fixth  or  feventh  year  of  Conftan- 
tine’s  reign.  Gcnferic,  king  of  the  Vandals,  took  it 
A.  D.  439  *,  but  about  a  century  afterwards  it  was  re¬ 
annexed  to  the  Roman  empire  by  the  renowned  Beli-  179 
farius.  At  laft  the  Saracens,  under  Mohammed’s  iuc-  Utterly  de- 
ceffors,  towards  the  clofe  of  the  feventh  century,  fo 
completely  deftroyed  it,  that  there  are  now  Icarce  any  cens  <u 
traces  remaining. 

At  the  commencement  ef  the  third  Punic  war,  Car¬ 
thage  appears  to  have  been  one  of  the  firft  cities  in  1S0 
the  world.  It  was  feated  on  a  peninfula  360  ftadia  or  It?  ancient 
45  miles  in  circumference,  joined  to  the  continent  by 
an  ifthmus  23  ftadia  or  three  miles  and  a  furlong  in 
breadth.  On  the  weft  fide  there  proje&ed  from  it  a 
long  traft  of  land  half  a  ftadium  broad  ;  which  (hoot¬ 
ing  out  into  the  fea,  feparated  it  from  a  lake  or  mo- 
rafs,  and  was  ftrongly  fortified  on  all  Tides  by  rocks  and 
a  fingle  wall.  In  the  middle  of  the  city  flood  the  ci¬ 
tadel  of  Byrfa,  having  on  the  top  of  it  a  temple  facred 
to  Aiiculapius,  feated  upon  rocks  on  a  very  high,  hill, 
to  which  the  afeent  was  by  60  fteps.  On  the  fouth 
fide  the  city  was  fur  rounded  by  a  triple  w?all,  30  cu¬ 
bits  high ,  flanked  all  round  by  parapets  and  towers, 
placed  at  equal  diftances  of  480  feet.  Every  tower 
had  its  foundation  funk  32  feet  deep,  and  was  four 
ftories  high,  though  the  walls  were  but  two  :  they 
were  arched  )  and,  in  the  lower  part,  corrcfponding 
in  depth  with  the  foundation  above-mentioned,  were 
flails  large  enough  to  hold  300  elephants,  with  their 
fodder,  &c.  Over  thefe  were  flails  and  other  conve- 
niencies  for  4COO  horfies  5  and  there  was  likewife  room 
for  lodging  20,000  foot  and  4000  cavalry,  without 
F  f  i*> 
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Carthage.  In  the  lead  incommoding  the  inhabitants.  There  were 
*  two  harbours,  fo  difpofed  as  to  have  a  communication 
with  one  another.  They  had  one  common  entrance 
*jo  feet  broad,  and  (hut  up  with  chains.  I  he  firft^was 
appropriated  to  the  merchants  *  and  included  in  it  a 
va(l  number  of  places  of  refrcfhment,  and  all  kinds  of 
accommodation  for  feamen.  The  fecond,  as  well  as 
the  ifland  of  Cothon,  in  the  mid  ft  of  it,  was  lined 
with  large  quays,  in  which  were  di(tin£l  receptacles  for 
fecuring  and  (heltering  from  the  weather  220  (hips  of 
war.  Over  thefe  were  magazines  of  all  forts  of  naval 
ftores.  The  entrance  into  each  of  thefe  receptacles 
was  adorned  with  two  marble  pillars  of  the  Ionic  or¬ 
der*  fo  that  both  the  harbour  and  iiland  reprefented 
on  each  fide  two  magnificent  galleries.  Near  this 
ifland  was  a  temple  of  Apollo,  in  which  was  a  ftatue  of 
the  god  all  of  maffy  gold  *  and  the  infide  of  the  temple 
all  lined  with  plates  of  the  fame  metal,  weighing  ioco 
talents.  The  city  was  23  miles  in  circumference,  and 
at  the  time  we  fpeak  of  contained  700,000  inhabitants. 
Of  their  power  we  may  have  fome  idea,  by  the  quan¬ 
tity  of  arms  they  delivered  up  to  the  Roman  con.fuls. 
The  whole  army  was  aftoniftied  at  the  long  train  of 
carts  loaded  with  them,  which  were  thought  fufficient 
to  have  armed  all  Africa.  At  leaft  it  is  certain,  that 
on  this  occafion  were  put  into  the  hands  of  the  Ro¬ 
mans  2000  catapults?,  200,000  complete  fuits  of  ar¬ 
mour,  with  an  innumerable  quantity  of  fwords,  darts, 
javelins,  arrows,  and  beams  armed  with  iron,  which 
were  thrown  from  the  ramparts  by  the  balifi.oe.. 

The  charafler  tranfmitted  of  the  Carthaginians,  is 
extremely  bad  *  but  we'  have  it  only  on  the  authority 
of  the  Romans,  who  being  their  implacable  enemies, 
cannot  be  much  relied  upon.  As  to  their  religion, 
manners,  &c.  being  much  the  fame  with  the  Phoeni¬ 
cians,  of  which  they  were  a  colony,  the  reader  is  re¬ 
ferred  for  an  account  of  thefe  things  to  the  article 
Phoenicia. 

On  the  ruins  of  Carthage  there  now  (lands  only  a 
fmall  village  called  Melcha.  The  few  remains  of  Car¬ 
thage  confift  only  of  fome  fragments  Gf  walls,  and  17 
cifterns  for  the  reception  of  rain  water. 

There  are  three  eminences,  which  are  fo  many  mal- 
fes  of  fine  marbles  pounded  together,  and  were  in  . all 
probability  the  fites  of  temples  and  other  diflinguifli- 
cd  buildings.  The  prefent  ruins  are  by  no  means  the 
remains  of  the  ancient  city  deftroyed  by  the  Romans  j 
who  after  taking  it,  entirely  erafed  it,  and  ploughed 
up  the  very  foundations :  fo  truly  they  adhered  to  the 
well-known  advice  perpetually  inculcated  by  Cato  the 
Elder,  Delenda  ejl  Carthago .  It  was  again  rebuilt  by 
the  Gracchi  family,  who  conduced  a  colony  to  re¬ 
people  it :  and  continually  increafing  in  fplendour,  it 
became  at  length  the  capital  of  Africa  under  the  Ro¬ 
man  emperors.  It  fubfifted  near  700  years  after  its 
firft  demolition,  until  it  was  entirely  deftroyed  by  the 
Saracens  in  the  beginning  of  the  7th  century.  .  _ 

It  is  a  lingular  circumftance  that  the  two  cities  of 
Carthage  and  Rome  fhould  have  been  built  juft  op- 
pofite  one  to  the  other  $  the  bay  of  Tunis  and  the 
jnouth  of  the  Tiber  being  in  a  direft  line. 

Littora  litloribus  contraria,  JluBibus  undas , 

Anna  armis.  Virg.  JEn.  iv.  627. 

New  Carthage,  a  confiderable  town  of  Mexico,  m 
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the  province  of  Cofta  Rica.  It  is  a  very  rich  trading  CortSage,, 
place.  W.  Long.  86.  7.  N.  Lat.  9.  5.  . 

CARTHAGENA,  a  province  of  South  America,  < _ 

and  one  of  the  moll  confiderable  in  New  Cailile,  on 
account  of  the  great  trade  carried  on  by  the  capital  * 
for  the  country  itfelf  is  neither  fertile,  rich,  nor  popu¬ 
lous.  The  capital  city,  called  likewife  Carthagena ,  is 
(ituated  in  W.  Long.  77.  N.  Lat.  n.ona  fandy  iiland, 
by  mod  writers  called  a  peninfula  *  which  forming  a 
narrow  palfagc  on  the  fouth-weft,  opens  a  communi¬ 
cation  with  that  called  Tierra  Bomba ,  as.  far  as  Bocca 
Chic  a.  The  little  ifland  which  now  joins  them  was 
formerly  the  entrance  of  the  bay  *  but  it  having  been 
filled  up  by  orders  of  the  court,  Bocca  Chica  became 
the  only  entrance  :  this,  however,  has  been  filled  up 
fince  the  attempt  of  Vernon  and  Wentworth,  and  tho 
old  pafiage  again  opened.  On  the  north  fide  the 
land  is  fo  narrow,  that  before  the  wall  was  begun, 
the  diftance  from  fea  to  fea  was  only  35  toiles  *  but 
afterwards  enlarging,  it  forms  another  ifland  on  this 
fide*  fo  that,  excepting  thefe  two  places,  the  whole 
city  is  entirely  furrounded  by  fait  water.  To  the  eaft- 
ward  it  has  a  communication,  by  means  of  a  woodtn 
bridge,  with  a  large  fuburb  called  Xernam ,  built  on 
another  ifland,  which  is  alfo  joined  to  the  continent 
by  a  bridge  of  the  fame  materials.  The  fortifications 
both  of  the  city  and  fuburbs  are  built  after  the  mo¬ 
dern  manner,  and  lined  with  freeflone*  and,  . in  time  of 
peace,  the  garrifon  confifts  of  ten.  companies  of  77 
men  each,  befides  militia.  The  city  and  fuburbs  are 
well  laid  out,  the  ftreets  ftraight,  broad,  uniform,  and 
‘well  paved.  All  the  houfes  are  built  of  (lone  or  bricky 
only  one  (lory  high,  wxll  contrived,  neat,  and  furmfti- 
ed  with  balconies  and  lattices  of  wood,  which  is  more 
durable  in  that  climate  than  iron,  the  latter  being  foon 
corroded  by  the  acrimonious  quality  of  the  atmo- 
fphere.  The  climate  is  exceedingly  unhealthy.  The 
Europeans  arc  particularly  fubjetf:  to  the  terrible  dif- 
eafe  called  the  black  vomit,  which  fweeps  off  multitudes 
annually  on  the  arrival  of  the  galleons..  It  feldom 
continues  above  three  or  four  days  *  in  which  time  the 
patient  is  either  dead  or  out  of  danger,  and  if  he  reco¬ 
vers,  is  never  fubjedl  to  a  return  of  the  fame  diftemper. 
—This  difeafe  has  hitherto  foiled  all  the  art  of  the 
Spanilh  phyficians  *  as  has  alfo  the  leprofy,  which  is 
very  common  here.  At  Carthagena,  likewife,  that 
painful  tumour  in  the  legs.,  occafioned  by  the  entrance 
of  the  dracunculus  or  Guinea-worm,  is  very  common 
and  troublcfom*.  Another  diforder  peculiar  to.  this 
country,  and  to  Peru,  is  occafioned  by  a  little  infect 
called  nigua,  fo  extremely  minute  as  fcarce  to  be  vi- 
fible  to  the  naked  eye.  This  Infe£l  breeds  in  the  duff, 
infinuates  itfelf  into  the  folcs  of  the  feet  and  the  legs, 
piercing  the  (kin  with  fuch  fubtility,  that  there  is  no 
being  aware  of  it,  before  it  has  made  its. way  to  the 
flefh.  If  it  is  perceived  in  the  beginning,  it  is  extracted 
with  little  pain*  but  having  once  lodged  its  head,. and 
pierced  the  (kin,  the  patient  mud  undergo  the  pain  of 
an  incifion,  without  which  a  nidus  would  be  formed, 
and  a  multitude  of  infeds  ingendered,  which  would 
foon  overfpread  the  foot  and  leg.  One  fpecies  of  the 
nigua  is  venomous  *  and  when  it  enters,  the  toe,  an  in¬ 
flammatory  fwelling,  greatly  refembling  a  venereal 
bubo,  takes  place  in  the  groin.  #  . 

Carthagena,  a  fea  port  town  of  Spain,  m  the 
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rthag^na  kingdom  of  Murcia,  and  capital  of  a  territory  of  the 
fame  name  ;  built  by  Afdrubal,  a  Carthaginian  gene* 
ral,  and  named  after  Carthage.  It  has  the  belt  haf- 
/  hour  in  all  Spain,  but  nothing  elfe  very  confiderable  $ 
the  biihop’s  fee  being  transferred  to  Toledo.  In  1706 
it  was  taken  by  Sir  John  Leake  ;  but  the  duke  of  Ber¬ 
wick  retook  it  afterwards.  W.  Long.  o.  58.  N.  Lat. 
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CARTHAMUS.  See  Botany  Index .  The  car- 
thamus  tin 61  or i us  is  at  prefent  cultivated  in  many  parts 
of  Europe,  and  alfo  in  the  Levant,  from  whence  great 
quantities  of  it  are  annually  imported  into  Britain  for 
the  purpofes  of  dying  and  painting.  The  good  qua¬ 
lity  of  this  commodity  is  in  the  colour,  which  is  of  a 
bright  faffron  hue  :  and  in  this  the  Britifh  carthamus 
very  often  fails  *y  for  if  there  happens  much  rain  during 
the  time  the  plants  are  in  flower,  the  flowers  change 
to  a  dark  or  dirty  yeltbw,  as  they  likewife  do  if  the 
flowers  are  gathered  with  any  moifture  remaining  up¬ 
on  them. — The  feeds  of  carthamus  have  been  celebra¬ 
ted  as  a  cathartic  'y  but  they  operate  very  (lowly,  and 
for  the  moil  part  diforder  the  ilomach  and  bowels,  efpe- 
eially  when  given  in  fubfhmce  :  triturated  with  didd¬ 
led  aromatic  waters,  they  form  an  emulfion  lefs  offenfive, 
yet  inferior  in  efficacy  to  the  more  common  purgatives. 
They  arc  eaten  by  a  fpecies  of  Egyptian  pavrot,  which 
is  very  fond  of  them  y  to  other  birds  or  beads  they 
would  prove  a  mortal  poifon. 

CARTHUSIANS,  a  religious  order,  founded  in  the 
year  1080,  by  one  Brudo.  The  Carthufians,  fo  called 
from  the  defert  of  Chartreux ,  the  place  of  their  inditu- 
tion,  are  remarkable  for  the  auderity  of  their  rule. 
They  are  not  to  go  out  of  their  cells,  except  to  church, 
without  leave  of  their  fuperior,  nor  fpeak  to  any  perfon 
without  leave.  They  mud  not  keep  any  portion  of 
their  meat  or  drink  till  next  day  -y  their-  beds  are  of 
draw,  covered  with  a  felt y  their  clothing  two  hair¬ 
cloths,  two  cowls,  two  pair  of  hofe,  and  a  cloak,  all  coarfe. 
In  the  refe£tory,  they  are  to  keep  their  eyes  on  the  difh, 
their  hands  on  the  table,  their  attention  on  the  reader,  and 
their  hearts  fixed  on  God.  Women  are  not  allowed  to 
come  into  their  churches.  It  is  computed  that  there  arc 
l72houfes  of  Carthufians y  whereof  five  are  of  nuns,  who 
pra61ife  the  fame  aufterities  as  the  monks.  They  are 
divided  into  16  provinces,  each  of  which  has  two  vifitors. 
There  have  been  fcveral  canonized  faints  of  this  order, 
four  cardinals,  70  archbifhops  and  bifliops,  and  a  great 
many  very  learned  writers. 

CARTHUSIAN  Powder ,  the  fame  with  kermes  mine¬ 
ral.  See  Kermes. 

CARTILAGE,  in  Anatomy ,  a  body  approaching  to 
the  nature  of  bones  -,  but  lubricous,  flexible,  and  elaf- 
tic.  See  Anatomy  Index. 

CARTILAGINOUS,  in  Ichthyology ,  a  title  given 
to  all  fifh  whole  mufcles  are  fupported  by  cartilages  in- 
ftcad  of  bonetf^  and  Comprehends  the  fame  genera  of 
fifh  to  which  Linnaeus  has  given  the  name  of  amphibia 
tiantes :  but  the  word  amphibia  ought  properly  to  be  con¬ 
fined  to  fuch  animals  as  inhabit  both  elements  ;  and  can 
live,  without  any  inconvenience,  for  a  confiderable  time, 
either  on  land  or  in  water  y  fuch  as  tortoifes,  frogs,  and 
feveral  fpecies  of  lizards  y  and  among  the  quadrupeds, 
hippopotami,  &c.  &c. 

Many  of  the  cartilaginous  filh  are  viviparous,  being 
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excluded  front  an  egg,  which  is  hatched  within  them.  Cartilagf- 
The  egg  confifts  of  a  white  and  yolk  -y  and  is  lodged  n^us 
in  a  cafe  formed  of  a  thick  tough  fubilance,  not  unlike  CJJ0W. 
foftened  horn  :  fuch  are  the  eggs  of  the  ray  an d  Jhark  ^ 
kinds.  Some  again  differ  in  this  refpeQ,  and  are  ovi¬ 
parous  :  fuch  is  the  Jiurgeon ,  and  others. 

They  breathe  cither  through  certain  apertures  be¬ 
neath,  as  in  the  rays  ;  on  their  fides,  as  in  the  ) harks , 

&c. ;  or  on  the  top  of  the  head,  as  in  the  pipe  jijh  :  for 
they  have  not  covers  to  their  gills  like  the  bony  fifh. 

CARTMEL,  a  town  of  Lancafhire  in  England, 

It  is  feated  among  the  hills  called  Cartmel-fells,  not 
far  from  the  fea,  and  near  the  river  Kent  5  adorned 
with  a  very  handfome  church,  built  in  the  form  of  a 
crofs  like  a  cathedral.  The  market  is  well  fupplied 
with  corn,  fheep,  and  fifh.  W.  Long.  2.  43.  N.  Lat. 
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CARTON,  or  Cartoon,  in  Painting ,  a  defign 
drawn  on  flrong  paper,,  to  be  afterwards  chalked 
through,  and  transferred  on  the  frefli  plaftcr  of  a  wall, 
to  be  painted  in  frefco.  It  is  alfo  ufed  for  a  defign 
coloured,  for  working  in  mofaic,  tapeftry,  &c.  The 
word  is  from  the  Italian  cartoni  ( carta  “  paper,”  and 
oni  “  large,”)  denoting  many  fheets  of  paper  pafted' 
on  canvas  on  which  large  defigns  are  made,  whether 
coloured  or  with  chalks  only.  Of  thefe  many  are  to 
be  feen  at  Rome,  particularly  by  Domenichino.  Thofe 
by  Andrea  Mantegna,  which  are  at  Hampton  Court, 
were  made  for  paintings  in  the  old  ducal  palace  at 
Mantua.  But  the  moft  famous  performances  of  this 
fort  are, 

The  Cartoons  of  Raphaely  fo  defervedly  applauded 
throughout  Europe  by  all  authors  of  refined  tafle,  and 
all  true  admirers  of  the  art  of  defign,  for  their  various 
and  matchlefs  merit,  particularly  with  regard  Ho  the 
invention,  and  to  the  great  and  noble  expreflion  of 
fuch  a  variety  of  chara6ters,  countenances,  and  moft 
expreflive  attitudes,  as  they  are  differently  affe£!ed  and 
properly  engaged,  in  every  compofition.  Thefe  car¬ 
toons  are  feven  in  number,  and  form  only  a  fmall  part 
of  the  facred  hiilorical  defigns  executed  by  this  great 
artift,  while  engaged  in  the  chambers  of  the  Vatican 
under  the  aufpices  of  Popes  Julius  II.  and  Leo  X. 

When  finiflied,  they  were  fent  to  Flanders,  to  be  co¬ 
pied  in  tapeftry,  for  adorning  the  pontifical  apart¬ 
ments  -y  which  tapeflries  were  not  fent  to  Rome  till  fe¬ 
veral  years  after  the  deceafe  of  Raphael,  and  even  in  all 
probability  were  not  finifhed  and  lent  there  before  the 
terrible  fack  of  that  city  in  the  time  of  Clement  VII. 
when  Raphael’s  feholars  had  fled  from  thence,  and 
none  left  to  enquire  after  the  original  cartoons,  which 
lay  negle6ted  in  the  ftorcrooms  of  the  manufa6tory. 

The  great  revolution  alfo  which  followed  in  the  Low 
Countries  prevented  their  being  noticed  amidft  the  en¬ 
tire  negle6t  of  the  works  of  art.  It  was  therefore  a 
moft  fortunate  circumftance  that  thefe  feven  efcaped 
the  wreck  of  the  others,  which  were  torn  in  pieces 
and  remained  difperfed  as  fragments  in  different  collec¬ 
tions.  Thefe  feven  were  purehafed  by  Rubens  for 
Charles  I.  and  they  have  been  fo  roughly  handled 
from  the  firft,  that  holes  were  pricked  for  the  weavers 
to  pounce  the  outlines,  and  other  parts  almoft  cut 
through  in  tracing  alfo.  In  this  ftate  perhaps  they  as 
fortunately  cfcaped  the  fale  amongft  the  royal  collec- 
F  f  2  tion. 
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Carton  tion,  by  the  difproportioned  appraifement  of  tbefe  feven 
H  at  300I.  and  the  nine  pieces,  being  the  Triumph  of  Ju- 
Carucatu-  ^ug  Q^far>  by  Andrsea  Mategna,  appraifed  at  ioool. 

4  They  feem  to  have  been  taken  fmall  notice  of  till  King 
William  built  a  gallery,  purpofely  to  receive  them  at 
Hampton  Court  $  whence  they  were  moved,  on  their 
fuffering  from  damps,  to  the  Queen’s  Palace.  They  are 
now  at  Windfor  Caftle,  and  open  to  public  infpe£lion. 

CARTOUCHE,  in  Architecture  and  Sculpture , 
an  ornament  reprefenting  a  fcroll  of  paper.  It  is  ufu- 
ally  a  Hat  member,  with  wavings  to  reprefent  fome 
infeription,  device,  cipher,  or  ornament  of  armoury. 
They  are,  in  architeaure,  much  the  fame  as  medil- 
lions  *  only  thefe  are  fet  under  the  cornice  in  wainf- 
cotting,  and  thofe  under  the  cornice  at  the  caves  of  a 
houfe. 

Cartouche,  in  the  military  art,  a  cafe  of  wood,  a- 
bout  three  inches  thick  at  the  bottom,  girt  with  mar¬ 
line,  holding  about  four  hundred  mulket  balls,  befides 
fix  or  eight  balls  of  iron,  of  a  pound  weight,  to  be  fired 
out  of  a  hobit,  for  the  defence  of  a  pafs,  &c. 

A  cartouche  is  fometimes  made  of  a  globular  form, 
and  filled  with  a  ball  of  a  pound  weight  j  and  fome¬ 
times  it  is  made  for  the  guns,  being  of  a  ball  of  half 
or  quarter  a  pound  weight,  according  to  the  nature  of 
the  gun,  tied  in  form  of  a  bunch  of  grapes,  on  a  tom- 
pion  of  wood,  and  coated  over.  Thefe  were  made  in 
the  room  of  partridge-fhot. 

CARTRIDGE,  in  the  military  art,  a  cafe  of  pafte- 
board  or  parchment,  holding  the  exa£t  charge  of  a  fire¬ 
arm.  Thofe  for  mufkets,  carabines,  and  piflols,  hold 
both  the  powder  and  ball  for  the  charge  :  and  thofe  of 
cannon  and  mortars  are  ufually  in  cafes  of  pafteboard  or 
tin,  fometimes  of  wood,  half  a  foot  long,  adapted  to  the 
caliber  of  the  piece. 

CARTBIDGE-Box ,  a  cafe  of  wood  or  turned  iron,  co¬ 
vered  with  leather,  holding  a  dozen  mufket  cartridges. 
It  is  worn  upon  a  belt,  and  hangs  a  little  lower  than 

the  right  pocket  hole.  # 

CARTWRIGHT,  William  an  eminent  divine 
and  poet,  born  at  Northway,  near  Tewkfbury,  in 
Gloucefterfhire,  in  September  1611.  He  finifhed  his 
education  at  Oxford  ;  afterwards  went  into  holy  orders, 
and  became  a  raoft  florid  preacher  in  the  umverfity. 
In  1642,  he  had  the  place  of  fuccentor  in  the  church 
©f  Salilbury  *,  and,  in  1643,  was  chofen  junior  proftor 
in  the  univerfity.  He  was  aifb  metaphyfical  reader  there. 
Wit,  judgement,  elocution,  a  graceful  perfon  and  be¬ 
haviour,  occafioned  that  encomium  of  him  from  Dean 
Fell,  “  That  he  was  the  utmoft  that  man  could  come 
to.”  He  was  an  expert  linguifl ,  an  excellent  orator  j 
and  at  the  fame  time  was  efteemed  an  admirable  poet. 
There  are  extant  of  his,  four  plays,  and  fome  poems. 
He  died  in  1643,  aged  33.  x  ,  r  .  ,  ~ 

CARVAGE,  ( carvagium ),  the  fame  with  Carru- 

•cage.  . 

Henry  III.  is  faidto  have  taken  carvage,  that  is,  two 
marks  of  filver  of  every  knight’s  fee,  towards  the  mar¬ 
riage  of  his  filler  Ifabclla  to  the  emperor.  Carvage 
could  only  be  irnpofed  on  tenants  in  capite. 

Carvage  alfo  denotes  a  privilege  whereby  a  man  is 
exempted  from  the  fervice  of  carrucage. 

CARUCATUR1US,  in  ancient  law  books,  he  that 
held  land  in  foccage,  or  by  plough  tenure. 
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CARUCATE.  See  Carrucate. 

CARVER,  a  cutter  of  figures  or  other  devices  in 
wood.  See  Carving. 

Carvers  anfwer  to  what  the  Romans  called  fculptoresy 
who  were  different  from  ccelatores ,  or  engravers,  as  thefe 
laft  wrought  in  metal. 

Carver  is  alfo  an  officer  of  the  table,  whofe  bufi- 
nefs  is  to  cut  up  the  meat,  and  diftribute  it  to  the 
guefts.  The  word  is  formed  from  the  Latin  carptor , 
which  fignifies  the  fame.  The  Romans  alfo  called 
him  carpus ,  fometimes  fcijfor,  feindendi  magijlery  and 
JlruBor . 

In  the  great  families  at  Rome,  the  carver  was  an 
officer  of  fome  figure.  There  were  mailers  to  teach 
them  the  art  regularly,  by  means  of  figures  of  animals 
cut  in  wood.  The  Greeks  alfo  had  their  carvers,  called 
q.  d.  diribitores ,  or  dijlributors.  In  the  pri¬ 
mitive  times,  the  mailer  of  the  feail  carved  for  all  his 
guefts.  Thus  in  Homer,  when  Agamemnon’s  ambaffa- 
dors  were  entertained  at  Achilles’s  table,  the  hero  him- 
felf  carved  the  meat.  Of  latter  times,  the  fame  office 
on  folemn  occaiions  was  executed  by  fome  of  the  chief 
men  of  Sparta.  Some  derive  the  cuftom  of  diftri- 
buting  to  every  gueft  his  portion,  from  thofe  early  ages 
when  the  Greeks  firft  left  off  feeding  on  acorns,  and 
learned  the  ule  of  corn :  The  new'  diet  was  fo  great  a  deli¬ 
cacy,  that  to  prevent  the  guefts  from  quarrelling  about 
it,  it  was  found  neceffary  to  make  a  fair  diftribution. 

’  In  Scotland,  the  king  has  a  hereditary  carver  in  the 
family  of  Anftruther. 

CARUI,  or  Carvi,  in  Botany .  See  Carum,  Bo¬ 
tany  Index. 

CARVING,  in  a  general  fenfe,  the  art  or  a£l  of 
cutting  or  fafliioning  a  hard  body,  by  means  of  fome 
fliarp  inftrument,  especially  a  chiffel.  In  this  fenfe 
carving  includes  ftatuary  and  engraving,  as  well  as  cut¬ 
ting  in  wood. 

Carving,  in  a  more  particular  fenfe,  is  the  art  of 
engraving  or  cutting  figures  in  wood.  In  this  fenfe 
carving ,  according  to  Pliny,  is  prior  both  to  ftatuary 
and  painting. 

To  carve  a  figure  or  defign,  it  muft  be  firft  drawn 
or  pafted  on  the  wood  5  which  done,  the  reft  of  the 
block  not  covered  by  the  lines  of  .the  defign,  is  to 
be  cut  away  with  little  narrow-pointed  knives.  The 
wood  fitteft  for  the  ufe  is  that  which  is  hard,  tough, 
and  clofe,  as  beech,  but  efpecially  box  :  to  prepare  it 
for  drawing  the  defign  on,  they  waffi  it  over  with 
white  lead  tempered  in  water  5  which  better  enables  it 
either  to  bear  ink  or  the  crayon,  or  even  to  take  the 
impreffion  by  chalking.  When  the  defign  is  to  be 
pafted  on  the  wood,  this  whitening  is  omitted,  and 
they  content  themfelves  with  feeing  the  wood  well 
planed.  Then  wiping  over  the  printed  fide  of  the 
figure  with  gum  tragacanth  diffolved  in  water,  they 
clap  it  fmooth  on  the  wood,  and  let  it  dry  :  which  done, 
they  wet  it  flightly  over,  and  fret  off  the  furface  of  the 
paper  gently,  till  all  the  ftrokes  of  the  figure  appear 
diftinaiy .  This  done,  they  fall  to  cutting  or  carving, 
as  above, 

CARUM.  See  Botany  Index . 

C  ARUNCUL  A,  or  Caruncle,  in  Anatomy ,  a  term 
denoting  a  little  piece  of  flcfh,  and  applied  to  feveral 

parts  of  the  human  body.  Thus, 

1  Caruncuue 


Carucat: 

II 

Carunciu! 


QSaruncul* 
;  My  rti  for¬ 
mes 

II 
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CJRUNCULJE  Myrtiformes ,  in  Anatomy ,  flefhy 
knobs  about  the  fize  of  a  myrtle  berry,  fuppofed  to 
owe  their  origin  to  the  breaking  of  the  hymen.  See 
Anatomy  Index . 

Caruncles,  in  the  urethra,  proceeding  from  a  go¬ 
norrhoea,  or  an  ulceration  of  the  urethra,  may  be  re¬ 
duced  by  introducing  the  Bougie. 

CAR  US,  a  fudden  deprivation  of  fenfe  and  motion, 
affefting  the  whole  body.  See  Medicine  Index . 

Carus,  Marcus  Aurelius ,  was  raifed  from  a  low 
Ration,  by  his  great  merit,  to  be  emperor  of  Rome  in 
282.  He  fhowed  himfelf  worthy  of  the  empire  \  fub- 
dued  its  enemies  \  and  gave  the  Romans  a  profpeft  of 
happy  days,  when  he  was  unfortunately  killed  by  light¬ 
ning  in  284. 

CAR  WAR,  a  town  of  Afia,  on  the  coaft  of  Mala¬ 
bar  in  the  Eaft  Indies,  and  where  the  Eaft  India  Com¬ 
pany  have  a  faftory,  fortified  with  two  baftions.  The 
valleys  about  it  abound  in  corn  and  pepper,  whieh 
laft  Is  the  beft  in  the  Eaft  Indies.  The  woods  on 
the  mountains  abound  with  quadrupeds,  fueh  as  ti¬ 
gers,  wolves,  monkeys,  wild  hogs,  deers,  elks,  and  a 
fort  of  beeves  of  a  prodigious  fize.  The  religion  of 
the  natives  is  Paganifm  ;  and  they  have  a  great  many 
ftrange  and  fuperftitious  cuftoms.  E.  Long.  73/.  7. 
N.  Lat.  15.  o. 

CARY,  Lucius,  Lord  Vifcount  Falkland,  was 
born  In  Oxfordlhire,  about  the  year  1610  ;  a  young 
nobleman  of  great  abilities  and  accompliftiments.  About 
the  time  of  his  father’s  death  in  1633,  he  was  made 
gentleman  of  the  privy  chamber  to  King  Charles  I. 
and  afterwards  fecretary  of  ft  ate.  Before  the  affem- 
bling  of  the  long  parliament,  he  had  devoted  himfelf 
to  literature,  and  every  pleafure  which  a  fine  genius, 
a  generous  difpofition,  and  an  opulent  fortune,  eould 
afford  :  when  calleddnto  public  life,  he  flood  foremoft 
in  all  attacks  on  the  high  prerogatives  of  the  crown  \ 
but  when  civil  convulfions  came  to  an  extremity,  and 
it  was  neceffary  to  choofe  a  fide,  he  tempered  his  zeal, 
and  defended  the  limited  powers  that  remained  to  mo¬ 
narchy.  Still  anxious,  however,  for  his  country,  he 
feems  to  have  dreaded  equally  the  profperity  of  the 
royal  party,  and  that  of  the  parliament  \  and  among 
his  intimate  friends,  often  fadly  reiterated  the  word 
peace .  This  excellent  nobleman  freely  expofed  his 
perfon  for  the  king  in  all  hazardous  enterprifes,  and 
was  killed  in  the  34th  year  of  his  age  at  the  battle 
of  Newberry.  In  Well  wood’s  Memoirs  we  are  told, 
that  whilft  he  was  with  the  king  at  Oxford,  his  ma- 
jefty  went  one  day  to  fee  the  public  library,  where  he 
was  (hown  among  other  books  a  Virgil,  nobly  printed, 
and  exquifitely  bound.  The  lord  Falkland,  to  di¬ 
vert  the  king,  would  have  his  majefty  make  a  trial 
of  his  fortune  by  the  Sortes  Virgilianse,  an  ufual  kind 
of  divination  in  ages  paft,  made  by  opening  a  Virgil. 
The  king  opening  the  book,  the  paffage  whieh  hap¬ 
pened  to  come  up,  was  that  part  of  Dido’s  impreca¬ 
tion  againft  Aeneas,  iv.  615,  &c.  which  is  thus  trans¬ 
lated  by  Dryden  : 

“  Opprefs’d  with  numbers  in  th’  unequal  field, 

“  His  men  difeourag’d,  and  himfelf  expell’d  \ 

“  Let  him  for  fuccour  fue  from  plaee  to  place. 

“  Torn  from  his  fubje&s  and  his  fon’s  embrace.”  &c. 

King  Charles  feeming  concerned  at  this  accident,  the^ 


lord  Falkland,  who  obferved  it,  would  likewife  try  his 
own  fortune  in  the  fame  manner,  hoping  he  might  fall  H  . 
upon  fome  paffage  that  could  have  no  relation  to  his «  .  * 

cafe,  and  thereby  divert  the  king’s  thoughts  from  any 
impreffion  the  other  might  make  upon  him  :  but  the 
place  Lord  Falkland  ftumbled  upon  was  yet  more  fuited 
to  his  deftiny  than  the  other  had  been  to  the  king’s  ^ 
being  the  following  exprefiions  of  Evander,  upon  the 
untimely  death  of  his  fon  Pallas,  iEn.  xi.  152. 

ic  O  Pallas  !  thou  haft  fail’d  thy  plighted  word, 

“  To  fight  with  caution  not  to  tempt  the  fword, 

“  I  warn’d  thee,  but  in  vain  \  for  well  I  knew 
“  What  perils  youthful  ardour  would  purfue  \ 

“  That  boiling  blood  would  earry  thee  too  far  j 
u  Young  as  thou  wert  in  dangers,  raw  to  war. 

“  O  eurft  effav  of  arms,  difaftrous  doom, 

“  Prelude  of  bloody  fields  and  fights  to  come 

He  wrote  feveral  things  both  poetical  and  political  my 
and  in  fome  of  the  king’s  declarations,  fuppofed  to  be 
penned  by  Lord  Falkland,  we  find  the  firft  regular  de¬ 
finition  of  the  Englifh  conftitution  that  occurs  in  any 
compofition  publiflied  by  authority.  His  predeceffory 
the  firft  Vifeount  Cary,  was  ennobled  for  being  the 
firft  who  gave  King  James  an  account  of  Queen  Eli¬ 
zabeth’s  death. 

Cary,  Robert ,  a  learned  Englifh  chronologer,  born 
in  Devonfhire  about  the  year  1615.  On  the  Reftora- 
tion,  he  was  preferred  to  the  archdeaconry  of  Exeter^ 
but  on  fome  pretext  was  ejected  in  1664,  and  fpent  the 
reft  of  his  days  at  his  reftory  of  Portlemoth,  where  he 
died  in  1688.  He  publifhed  Palcelogia  Chronica ,  a 
chronology  of'ancient  times,  in  three  parts,  dida&ical, 
apodeiftical,  and  canonical  \  and  tranflated  the  hymns 
of  the  church  into  Latin  verfe. 

CARY  A,  -IE,  (Stephanus)  j  Caryce ,  - arum ,  (Pau- 
fanias)  ;  a  town  of  Laconia,  between  Sparta  and  the 
borders  of  Meffenia  \  where  flood  a  temple  of  Diana, 
thence  called  Caryatis ,  -idis ;  whofe  annual  feftival, 
called  Carya ,  - orum ,  was  celebrated  by  Spartan  virgins 
with  dances.  An  inhabitant,  Caryates ,  and  Caryatis , 
Caryatis  apis ,  a  Laconian  bee,  (Stephanus). 

CARTJE ,  - arum ,  in  Ancient  Geography ,  a  place  in 
Arcadia,  towards  the  borders  of  Laconia.  Whether 
from  this  of  Arcadia,  or  that  of  Laconia,  the  column ce 
caryatides  of  Vitruvius  and  Pliny  (whieh  were  ftatues 
of  matrons  in  ftoles  or  long  robes)  took  the  appella¬ 
tion,  is  difputed. 

CARYTES,  in  antiquity,  a  feftival  in  honour  of 
Diana  furnamed  Caryatis ,  held  at  Caryum,  a  eity  of 
Laeonia.  The  chief  ceremony  was  a  certain  danee  faid 
to  have  been  invented  by  Caftor  and  Pollux,  and  per¬ 
formed  by  the  virgins  of  the  place.  During  Xerxes’s 
invafion,  the  Laconians  not  daring  to  appear  and  eele- 
brate  the  euftomary  folemnity,  to  prevent  incurring  the 
anger  of  the  goddefs  byfuch  an  intermiflion,  the  neigh¬ 
bouring  fwains  are  faid  to  have  affembled  and  fung  pa- 
ftorals  or  bucolifmi ,  which  is  faid  to  have  been  the  ori¬ 
gin  of  bucolic  poetry. 

CARYATIDES,  or  Cariates.  See  Architec¬ 
ture. 

CARYL,  Joseph,  a  divine  of  the  lafteentury,  bred 
at  Oxford,  and  fome  time  preacher  to  the  foeiety  of 
Lincoln’s-inn,  an  employment  he  filled  with  much  sp- 
plaufc.  He  became  a  frequent  preacher  before  the 
Ions  parliament,  a  licenfer  of  their  books,  one.  of  the 
0  Y  affembly 
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affembly  of  divines,  and  one,  of  the  triers  for  the  ap-  hard. 
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K  probation  of  miniifers  •,  in  all  which  capacities  he 
•Caryophyl-  Wmfdf  a  man  of  confiderable  parts  and  learn- 

ing,  but  with  great  zeal  againft  the  king’s  perfon  and 
caufc.  On  the  reftoration  of  Charles  II.  he  was  lilen- 
ced  by  the  a&  of  uniformity,  and  lived  privately  in 
London,  where,  befides  other  works,  he  diftmguifhed 
himfelf  by  a  laborious  Expofition  of  the  Book  of  Job; 
and  died  in  1672. 

CARYLL,  John,  a  late  Englifh  poet,  was  of  the 
Roman  Catholie  perfaafion,  being  feeretary  to  Queen 
Mary  the  wife  of  James  II.  and  one  who  followed  the 
"fortunes  of  his  abdicating  mailer  5  who  rewarded  him, 
hrft  with  knighthood,  and  then  with  the  honorary 
^titles  of  Earl  Caryll  and  Baron  Dartford.  How  long 
he  continued  in  that  ferviee  is  not  known  ;  but  he 
was  in  England  in  the  reign  of  Queen  Anne,  and  re¬ 
commended  the  fubjeCl  of  the  “  Rape  of  the  Lock” 
to  Mr  Pope,  who  at  its  publication  addreifed  it  to 
him.  He  was  alfo  the  intimate  friend  of  Pope’s 
“  Unfortunate  Lady.”  He  was  the  author  of  two 


plays:  1.  “The  Englifh  Princefs,  or  the  Death  of 
Richard  III.  1667,”  4to.  ;  2.  “  Sir  Salomon,  or  the 
Cautious  Coxcomb,  1671,”  4to.  ;  and  in  1700,  he 
publiihed  “  The  Pfalms  of  David,  tranilated  from  the 
Vulgate,”  1 2mo.  In  Tonfon’s  edition  of.  Ovid’s 
Epitllcs,  that  of  “  Brifeis  to  Achilles”  is  faid  to  be 
by  Sir  John  Caryll  ;  and  in  Nichols’s  SeleCl  Collec¬ 
tion  of  Mifcellany  Poems,  vol.  ii.  p.  1.  the  firft  eclogue 
of  Virgil  is  tranilated  by  the  fame  ingenious  poet.  He 
was  living  in  1717,  and  at  that  time  muft  have  been 
,a  very  old  man.  See  three  of  his  letters  in  the  “  Ad¬ 
ditions  to  Pope,”  vol.  ii.  p.  114. 

CARYOCAR,  in  Botany,  a  genus  of  the  tetragy- 
mia  order,  belonging  to  the  polyandria  clafs  of  plants. 
The  ealyx  is  qumquepartitc,  the  petals  five,  the  ilyles 
more  frequently  four.  The  fruit  is  a  plum,  with  nu¬ 
cleuses,  and  four  furrows  netted. 

CARYOPHYLL/EI,  in  Botany ,  the  name  of  a 
very  numerous  family  or  order  in  Linnasus  s  Fragments 
of  a  Natural  Method-,  containing,  befides  the  clafs  of 
the  fame  name  in  Tournefort,  many  other  plants, 
which  from  their  general  appearance  feem  pretty  nearly 
allied  to  it.  The  following  are  the  genera,  viz.  Agro- 
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When  they  arrive  at  this  degree  of  maturity^ 
they  are,  properly  fpeaking,  cloves .  As  they  dry,  thty 
aifume  a  dark  yellowifh  call ;  and  when  gathered,  be¬ 
come  of  a  deep  brown.  The  feafon  for  gathering  the 
cloves  is  from  OClober  to  February.  The  boughs  of 
the  trees  are  then  ftrongly  fhaken,  or  the  cloves  beat 
down  with  long  reeds.  Large  cloths  are  Ipread  to  re¬ 
ceive  them,  and  they  are  afterwards  either  dried  in  the 
fun  or  in  the  fmoke  of  the  bamboo  cane.  The  eloves 
whieh  efcape  the  notice  of  thofe  who  gather  them,  or 
are  purpofely  left  upon  the  tree,  continue  to  grow  till 
they  are  about  an  inch  in  thicknefs  *,  and  thefe  falling 
off,  produce  new  plants,  which  do  not  bear  in  lefs  than 
eight  or  nine  years.  Thofe  which  are  called  mother 
cloves  are  inferior  to  the  eommon  fort }  but  are  pre- 
ferved  in  fugar  by  the  Dutch  *,  and  in  long  voyages, 
eaten  after  their  meals,  to  promote  digeflion. 

The  clove,  to  be  in  perfe&ion,  mull  be  full  fized, 
heavy,  oily,  and  eafily  broken  \  of  a  line  fmell,  and  of 
a  hot  aromatie  tafte,  fo  as  almoft  to  burn  the  throat. 
It  fhould  make  the  fingers  fmart  when  handled,  and 
leave  an  oily  moillure  upon  them  when  preffed.  .  In 
the  Eaft  Indies,  and  in  fome  parts  of  Europe,  it  is  fo 
much  admired  as  to  be  thought  an  indifpenlible.  ingre¬ 
dient  in  almoll  every  dilh.  It  is  put  into  their,  food,, 
liquors,  wines,  and  enters  likewife  the  compofition  of 
their  perfumes.  Confidered  as  medicines,  eloves  are 
very  hot  llimulating  aromatics,  and  poffefs  in  an  emi¬ 
nent  degree  the  general  virtues  of  fubllances  of  this 
elafs.  Their  pungeney  refidcs  in  their  refin  j  or  rather 
in  a  combination  of  refin  with  effential  oil ;  for  the 
fpirituous  extract  is  very  pungent  ;  but  if  the  oil  and 
the  refin  contained  in  this  extra#  are  feparated  from 
each  other  by  diftillation,  the  oil  will  be  very  mild  j 
and  any  pungency  which  it  does  retain,  proceeds  from 
fome  fmall  portion  of  adhering  refin,  and  tire  remain¬ 
ing  refin  will  be  infipid.  No  plant,  or  part  of  any 
plant,  contains  fuch  a  quantity  of  oil  as  .  cloves  do. 
From  .16  ounees  Newmaft  obtained  by  diftillation  tw*o 
ounces  and  twro  draehms,  and  Hoffman  obtained  an 
ounee  and  a  half  of  oil  from  two  ounces  of  the  fpice. 
The  oil  is  fpecifically  heavier  than  water.  .Cloves 
acquire  weight  by  imbibing  water  ;  and  this  they 
will  do  at  fome  confiderable  diilanee.  The  Dutch, 
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allied  to  it.  The  following  are  tne  genera,  v iz.  —  —  .  ,  . 

ftema,  Cacubalos,  Dian.taa,  D™,  Gyplbphilia.  '“l  ”  '“m'S 
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Lychnis,  Saponaria,  Silene,  Velazia,  Alfine,  Arenaria, 
Bufonia,  Ccraftium,  Cherleria,  Glinus,.  Holofteum, 
Loeflingia,  Mochringia,  Polycarpon,  Sagina,  Spergu- 
1a,  Stellarla,  Minuartia,  Mollugo,  Ortegia,  Pharnace- 
um,  Oueria.  All  the  plants  of  this  order  are  herba¬ 
ceous,  and  moftly  annual.  Some  of  the  creeping 
kinds  do  not  rife  an  inch,  and  the  tallcft  exceed  not 
feven  or  eight  feet.  See  Botany,  Natural  Orders. 

CARYOPHYLLUS,  the  Pink,  in  Botany.  See 
Dianthus. 

CARYOPHYLLUS,  the  CLOVE  TREE.  See  BOTANY 
Index, 

The  caryophyllus  aromaticus  is  a  native  of  the  Moluc¬ 
ca  iflands,  particularly  of  Amboyna,  where  it  L  princi¬ 
pally  cultivated.  The  elovc  tree  refembles,  in  its  bark 
the  olive,  and  is  about  the  height  of  the  laurel,  which  it 
alfo  refembles  in  its  leaves.  No  verdure  is  ever  feen  under 
“it.  It  has  a  great  number  of  branches,  at  the  extremities 
of  which  are  produced  v?ft  quantities  of  flowers,  that 
firft  white,  then  green,  and  at  laft  pretty  red  and 
z 


by  knowing  this  fecret.  They  fell  them  always  by 
weight }  and  when  a  bag  of  cloves  is  ordered,  they 
hang  it,  for  feveral  hours  before  it  is  fent  in,  over  a 
veffel  of  water,  at  about  two  feet  diflanee  from  the 
furface.  This  will  add  many  pounds  to  the  weight, 
whieh  the  unwary  purchafer^  pays  for  on  the  fpot. 
This  is  fometimes  praCtifed  in  Europe,  as  well  as  in 
the  Spiee  iflands  -,  but  the  degree  of  moiflure  muft 
be  more  carefully  watehed  in  the  latter  ;  for  there  a 
bag  of  cloves  will,  in  one  night’s  time,  attract  fo  much 
wrater,  that  it  may  be  preffed  out  of  them  by  fqueez- 
ing  them  with  the  hand. 

The  clove  tree  is  never  cultivated  in  Europe..  At 
Amboyna  the  Company  have  allotted  the  inhabitants 
4000  parcels  of  land,  on  each  of  which  they  were  at 
firft  allowed,  and  about  the  year  1720  compelled,  to 
plant  about  125  trees,  amounting  in  all  to  500,000. 
Each  of  thefe  trees  produces  annually,  on  an  average, 
more  than  two  pounds  of  cloves  5  and  confequent.ly 
the  collective  produce  muft  weigh  more  than  a  mil¬ 
lion. 
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;ryephyl-Hon.  The  cultivator  is  paid  with  the  fpecie  that  is 
conRantly  returned  to  the  Company,  and  receives  fome 
unbleached  cottons  which  are  brought  from  Coroman¬ 
del. 

CARYOTA.  See  Botany  Index . 

CASA,  in  ancient  and  middle-age  writers,  is  ufed 
to  denote  a  cottage  or  houfe. 

CASA  Santa ,  denotes  the  chapel  of  the  holy  virgin 
at  Loretto.  The  Santa  Cafa  is  properly  the  houfe, 
or  rather  chamber,  in  which  the  bleffed  virgin  is  faid 
to  have  been  born,  where  ffie  was  betrothed  to  her 
fpoufe  Jofeph,  where  the  angel  faluted'her,  the  Holy 
Ghofl  overfhadowed  her,  and  by  confequence  where 
the  Son  of  God  was  conceived  or  incarnated.  Of 
this  building  the  Catholics  tell  many  wonderful  Rories 
too  childiffi  to  tranferibe.  The  Santa  Cafay  or  holy 
chamber,  confifts  of  one  room,  forty-four  fpans  long, 
eighteen  broad,  and  twenty-three  high.  Over  the 
chimney,  in  a  niche,  Rands  the  image  called  the  great 
Madona  or  Lady,  four  feet  high,  made  of  cedar,  and, 
as  they  fay,  wrought  by  St  Luke,  who  was  a  carver 
as  well  as  a  phyfician.  The  mantle  or  robe  flie  has 
on,  is  covered  with  innumerable  jewels  of  ineRimable 
value.  She  has  a  crown,  given  her  by  Louis  XIII. 
of  France,  and  a  little  crown  for  her  fon. 

CASAL,  a  flrong  town  of  Italy  in  Montferrat, 
with  a  citadel  and  a  biffiop’s  fee.  It  was  taken  by 
the  French  from  the  Spaniards  in  1640  5  and  the  duke 
of  Mantua  fold  it  to  the  French  in  1681.  In  16 95 
It  was  taken  by  the  allies,  who  demoliffied  the  for¬ 
tifications  ;  but  the  French  retook  it,  and  fortified  it 
again.  The  king  of  Sardinia  became  maRer  of  it  in 
1706,  from  whom  the  French  took  it  in  17455  how¬ 
ever  the  king  of  Sardinia  got  pofTefTion  again  in  174 6. 
It  is  feated  on  the  river  Po,  in  E.  Long.  8.37.  N.  Lat. 

54*  7* 

CASAL- Maggfore,  a  fmall  Rrong  town  of  Italy,  m 
the  duchy  of  Milan,  feated  011  the  river  Po.  E.  Long. 
11.  5.  N.  Lat.  45.  6. 

CASA  NOVA,  Marc  Antony,  a  Latin  poet, 
born  at  Rome,  fucceeded  particularly  in  epigrams. 
The  poems  he  compofed  in  honour  of  the  illuRrious 
men  of  Rome  are  alfo  much  eReemed.  He  died  in 
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CASAN,  a  confiderable  town  of  Afia,  and  capital 
of  a  kingdom  of  the  fame  name  in  the  Ruffian  empire, 
with  a  Rrong  caRle,  a  citadel,  and  an  archbifhop’s  fee. 
The  country  about  it  is  very  fertile  in  all  forts  of  fruits, 
corn,  and  pulfe.  It  carries  011  a  great  trade  in  furs, 
and  furnifhes  wood  for  the  building  of  (hips.  The 
kingdom  of  Cafan  is  bounded  on  the  north  by  Permia, 
f>n  the  eaR  by  Siberia,  on  the  fouth  by  the  river  Wol- 
ga,  and  on  the  veR  by  the  province  of  Mofcow.  E. 
Long.  53.  25.  N.  Lat.  55.  38. 

CASAS,  Bartholomew  de  las,  biffiop  of  Chi- 
apa,  diRinguifhed  for  his  humanity  and  zeal  for  the 
converfion  of  the  Indians,  was  born  at  Seville  in  1474? 
and  went  with  his  father  who  failed  to  America  with 
Chriftopher  Columbus  in  1493.  At  his  return  to 
Spain,  he  embraced  the  Rate  of  an  ecclefiaRic,  and  ob¬ 
tained  a  curacy  in  the  ifland  of  Cuba  :  but  fome  time 
after  quitted  his  cure  in  order  to  procure  liberty  for 
the  Indians,  whom  he  faw  treated  by  the  Spaniards 
In  the  moR  cruel  and  barbarous  manner,  which  natu¬ 
rally  gave  them  an  unconquerable  averfion  to  ChriRL 


anity.  Bartholomew  exerted  himfelf  with  extraorRI-  Cefay 
nary  zeal,  for  50  years  together,  in  his  endeavours  to  c^ajJbon< 
perfuadc  the  Spaniards  that  they  ought  to  treat  the  In-  j 

dians  with  equity  and  mildnefs  \  for  which  he  fullered 
a  number  of  perfections  from  his  countrymen.  At 
laR  the  court,  moved  by  his  continual  remonRrances,, 
made  laws  in  favour  of  the  Indians,  and  gave  orders 
to  the  governors  to  obferve  them,  and  fee  them  exe¬ 
cuted  *,  He  died  at  Madrid  in  1566,  aged  92.  He  *  See  tlio 
wrote  feveral  works,  which  breathe  nothing  but  huma-  article 
nity  and  virtue.  The  principal  of  them  are,  1.  An ^exicQl 
account  of  the  deRru&ion  of  the  Indies.  2.  Several 
treatifes  in  favour  of  the  Indies,  againR  Dr  Sepulveda, 
who  wrote  a  book  to  juRify  the  inhuman  barbarities 
committed  by  the  Spaniards.  3.  A  very  curious,  and 
now  fcarce,  work  in  Latin,  on  this  queRion,  “  Whe¬ 
ther  kings  or  princes  can,  conliRently  with  eonfeiencer 
or  in  virtue  of  any  right  or  title,  alienate  their  fub- 
je£h,  and  place  them  under  the  dominion  of  another 
fovereign 

CASATI,  Paul,  a  learned  Jefuit,  born  at  Pla¬ 
centia  in  1617,  entered  early 'among  the  Jefuits  \  and 
after  having  taught  mathematics  and  divinity  at  Rome,, 
was  fent  into  Sweden  to  Queen  ChriRina,  whom  he’ 
prevailed  on  to  embrace  the  Popifli  religion.  He  wrote, 

I.  Vacuum  proferiptum .  2.  Terra  ?nac  hints  mot  a,  3. 

Mechanic 0 ru m ,  Jibri  oflo.  4.  De  Igne  D[ffertatmiesr 
which  is  much  eReemed.  5.  De  Angehs  Dijputatia 
Theolog.  6.  Hijdrojlaticce  Diffcrtationes .  7.  Op ticce 
Difputationes .  It  is  remarkable  that  he  wrote  this 
treatife  on  optics  at  88  years  of  age,  and  after  he  was 
blind.  He  alfo  wrote  feveral  books  in  Italian. 

CASAUBON,  Isaac,  was  born  at  Geneva  in  1559  5 
and  Henry  IV.  appointed  him  his  library  keeper  in 
1603.  After  this  prince’s  death,  he  went  to  Eng¬ 
land  with  Sir  Henry  Wotton,  ambaffador  from  King 
James  I.  where  he  was  kindly  received,  and  engaged 
in  writing  againR  Baronius’s  annals.  He  died  not  long 
after  this,  in  16145  and  w^as  interred  in  WcRminRer- 
abbey,  where  a  monument  was  ere&ed  to  him.  He 
was  greatly  ikilled  in  the  Greek,  and  in  critieifm  5 
publilhed  feveral  valuable  commentaries  ;  and  received 
the  higheR  effiogiums  from  all  his  cotemporaries. 

CasauBON/ Meric ,  a  fon  of  the  preceding,  was 
born  at  Geneva  in  1 599.  He  was  bred  at  Oxford,  and 
took  the  degree  of  maRer  of  arts  in  162  1.  The  fame 
year  he  publiffied  a  book  in  defence  of  his  father  a- 
gainR  the  calumnies  of  cert  hi  Roman  Catholics,  which 
gained  him  the  favour  of  King  James  I.  and  a  confi¬ 
derable  reputation  abroad.  He  was  made  prebendary 
of  Canterbury  by  ArchbiRiop  Laud.  In  the  beginning 
of  the  civil  war  he  loR  all  his  fpiritual  promotions,  but 
Rill  continued  to  publiRi  excellent  works.  Oliver  Crom¬ 
well,  then  lieutenant-general  of  the  parliament’s  forces, 
would  have  employed  his  pen  in  writing  the  hiRory  of 
the  late  war*,  but  he  declined  it,  owning  that  this 
fubjeft  w'ould  oblige  him  to  make  fuch  reffe&ions  as 
would  be  ungrateful,  if  not  injurious,  to  his  lordRiip. 
NotwithRanding  this  anfwer,  Cromwell,  fenfible  of  his 
worth,  ordered  three  or  four  hundred  pounds  to  be 
paid  him  by  a  bookfeller  in  London,  whofe  name  was 
Cromwell,  on  demand,  without  requiring  from  him 
any  acknowledgment  of  his  benefaflor.  But  this  offer 
he  reje£led,  though  his  cireumRances  wreve  then  mean. 

At  the  fame  time  it  was  propofed  by  his  friend  Mr 

Greaves,. 
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Cafankon  Greaves,  who  belonged  to  the  library  at  St  James’s, 
that,  if  Cafaubon  would  gratify  Cromwell  in  the  re- 
p  quell  above  mentioned,  all  his  father’s  books,  which 
were,  then  in  the  royal  library,  having  been  purchafed 
.by  King  James,  fhould  be  reffored  to  him,  and  a  pen- 
fion  of  300I.  a-year  paid  to  the  family  as  long  as  the 
youngelt  fon  of  Dr  Cafaubon  fhould  live  ;  but  this  alfo 
was  refufed.  He  likewife  refufed  handfome  offers 
from  Chriflina  queen  of  Sweden,  being  determined  to 
fpend  the  remainder  of  his  life  in  England.  At  the 
ReRoration  lie  recovered  all  his  preferments,  and  con¬ 
tinued  writing  till  his  death  in  1671.  He  was  the 
author  of  an  Englifh  tranflation  of  Marcus  Aurelius 
Antoninus’s  Meditations,  and  of  Lucius  Florus  3  edi¬ 
tions  of  feveral  of  the  claffics,  with  notes  3  a  treatife  of 
life  and  cuflom  3  a  treatife  of  cnthufiafm 3  with  many 
other  works  :  and  he  left  a  number  of  MSS.  to  the 
univerfity  of  Oxford. 

CASAURINA.  See  Botany  Index. 

CASCADE,  a  fleep  fall  of  water  from  a  higher  in¬ 
to  a  lower  place.  The  word  is  French,  formed  of  the 
Italian  cafcata ,  which  fignified  the  fame  3  of  cafcaro , 
u  to  fall,”  and  that  from  the  Latin  cadere . 

Cafcades  are  either  natural,  as  that  at  Tivoli,  &c.  3 
or  artificial,  as  thofeof  Verfailles,  &C.3  and  either  fall¬ 
ing  with  a  gentle  defeent,  as  thofe  of  Sceaux  3  or  in 
form  of  a  buffet,  as  at  Trianon  3  or  down  fteps,  in 
■form  of  a  perron,  as  at  St  Cloud  3  or  from  bafon  to 
bafon,  &c. 

CASCAIS,  a  town  of  Eflremadura  in  Portugal, 
fituated  at  the  mouth  of  the  river  Tagus,  17  miles  eaft 
of  Lifbon.  W.  Long.  10.  15.  N.  Lat.  38.  40. 
CASCARILLA.  See  Clutia  and  Crotons 
CASE,  among  grammarians,  implies  the  different 
inflexions  or  terminations  of  nouns,  ferving  to  exprefs 
the  different  relations  they  bear  to  each  other  3  and  to 
the  things  they  reprefent.  See  Grammar. 

Case  alfo  denotes  a  receptacle  for  various  articles  3 
as  a  cafe  of  knives,  of  lancets,  of  piftols^&c. 

Case,  in  printing,  a  large  fiat  oblong  frame,  pla¬ 
ced  aflope,  divided  into  feveral  compartments  or  little 
fquare  cells  3  in  each  of  which  are  lodged  a  number  of 
types  or  letters  of  the  fame  kind,  whence  the  compofi- 
tor  takes  them  out,  each  as  he  needs  it,  To  compofe  his 
matter.  See  Printing. 

Case  is  alfo  ufed  for  a  certain  numerous  quantity 
of  divers  things.  Thus  a  cafe  of  crown  glafs  contains 
ufually  24  tables,  each  tabl?  being  nearly  circular,  and 
about  three  feet  fix  inches  diameter  3  of  Newcaftle 
glafs,  35  tables  3  of  Normandy  glafs,  25.. 

CASE-Hardening  of  Iron ,  is  a  fuperficial  converfion 
of  that  metal  into  Reel,  by  the  ordinary  method  of 
converfion,  namely,  by  cementation  with  vegetable  or 
mineral  coals.  This  operation  is  generally  praXifed 
upon  fmall  pieces  of  iron  wrought  into  tools  and  in- 
Rruments  to  which  a  fuperficial  converfion  is  fufficient  3 
and  it  may  be  performed  conveniently  by  putting  the 
pieces  of  iron  to  be  cafe-hardencd,  together  with  the 
cement,  into  an  iron  box,  which  is  to  be  clofely  fhut 
and  expofed  to  a  red  heat  during  fome  hours.  By  this 
cementation  a  certain  thicknefs  from  the  furfacc  of 
the  iron  will  be  converted  into  Reel,  and  a  proper  hard- 
nefs  may  be  afterwards  given  by  fudden  cxtinXion  of 
the  heated  piece/  of  converted  iron  in  a  cold  fluid. 
Steel. 
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CASE-Shot ,  in  the  military  art,  mufket  balls,  Rones,  Ca&-Sto)fc 
old  iron,  &c.  put  into  cafes,  and  Riot  out  of  great 
guns.  v— ■ 

CASEMENT,  or  Casemate,  in  ArchiteBure ,  a 
hollow  moulding,  which  fomc  architcXs  make  one- 
fix  th  of  a  circle,  and  others  one  fourth. 

CASEMENT  is  alfo  ufe  in  building,  for  a  little 
moveable  window,  ufually  within  a  larger,  being  made 
to  open  or  turn  on  hinges. 

CASERN,  in  fortification,  lodgings  built  in  garri- 
fon  towns,  generally  near  the  rampart,  or  in  the  wafle 
places  of  the  town,  for  lodging  foldiers  of  the  garrifon. 

There  are  ufually  twe  beds  in  each  cafern  for  fix  fol¬ 
diers  to  lie,  who  mount  the  guard  alternately  3  the 
third  part  being  always  on  duty. 

CASERTA,  an  epifcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Terra  de  Lavoro, 
with  the  title  of  a  duchy,  feated  at  the  foot  of  a  moun¬ 
tain  of  the  fame  name,  in  E.  Long.  15*  5* 

41.  C. 

CASES,  Peter-James,  of  Paris,  the  moR  emi¬ 
nent  painter  of  the  French  fchool.  The  churches  of 
Paris  and  of  Verfailles  abound  with  his  works.  He 
died  in  1754,  aged  79. 

CASH,  in  a  commercial  Ryle,  fignifies  the  Rock 
or  ready  money  which  a  merchant  or  other  perfon  has 
in  his  prefent  difpofal  to  negotiate  3  fo  called  from 
the  French  term  caijfe,  i.  e.  “  chefl  or  coffer,”  for  the 
keeping  of  money. 

M.  Savary  fhows  that  the  management  of  the  cafli 
of  a  company  is  the  moR  confiderable  article,  and  that 
whereon  its  good  or  ill  fuccefs  depends. 

CASH-Book.  See  Book-Keeping. 

CASHEL,  or  Cashil,  a  town  of  Ireland  in  the 
county  of  Tipperary,  and  province  of  MunRer,  with 
an  archbifliop’s  fee.  The  ruins  of  the  old  cathedral 
teffify  its  having  been  an  extenflve  as  well  as  handfome 
Gothic  RruXure,  boldly  towering  on  the  celebrated 
rock  of  Cafliel,  which  taken  together  form  a  magni¬ 
ficent  objeX,  and  bear  honourable  teRimony  to  the  la¬ 
bour  and  ingenuity,  as  well  as  the  piety  and  zeal,  of 
its  former  inhabitants.  It  is  feen  at  a  great  diRance, 
and  in  many  dircXions.  Adjoining  it  are  the  ruins 
of  the  chapel  of  Cormac  M*Culinan,  at  once  king  and 
archbifliop  of  Cafliel,  fuppofed  to  have  been  the  firfl  Rone 
building  in  Ireland  3  and  feems,  by  its  rude  imitation 
of  pillars  and  capitals,  to  have  been  copied  after  the 
Grecian  architeXure,  and  long  to  have  preceded  that 
which  is  ufually  called  Gothic .  Cormac  M^Culinan 
was  a  prince  greatly  celebrated  by  the  Irifli  hifforians 
for  his  learning,  piety,  and  valour.  He  wrote,  in  his 
native  language,  a  hiflory  of  Ireland,  commonly  called 
the  Bf alter  ofCafie/,  which  is  Rill  extant,  and  contains 
the  moR  authentic  account  we  have  of  the  annals  of 
the  country  to  that  period,  about  the  year  900.  On  the 
top  of  the  rock  of  Cafliel,  and  adjoining  the  cathedral, 
is  a  lofty  round  tower,  which  proudly  defied  the  too 
fuccefsful  attempts  of  Archbifliop  Price,  who  in  this 
century  unroofed  and  thereby  demoliihcd  the  ancient 
cathedral  founded  by  St  Patrick.  I11  the  choir  are 
the  monuments  of  Myler  Magrath,  archbifliop  of  this 
fee,  in  the  reign  of  Queen  Elizabeth,  and  fome  other 
curious  remains  of  antiquity.  Cafliel  was  formerly  the 
royal  feat  and  metropolis  of  the  kings  of  MunRer  3 
and  on  the  afeent  to  the  cathedral  is  a  large  Rone  on 
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vWcli  every  new  king  of  Munfter  was,  as  the  inhabit 
tants  report  from  tradition,  formerly  proclaimed,  Ca- 
j  hi  el  is  at  prefent  but  fmall  to  what  we  may  fuppofe  it 
to  have  been  in  ancient  days.  The  archbiffiop’s  pa¬ 
lace  is  a  fine  building.  Here  is  a  very  handfome  mar¬ 
ket  houfe,  a  feflions  houfe,  the  county  infirmary,  a 
charter  fchool  for  twenty  boys  and  the  fame  number 
of  girls,  and  a  very  good  barrack  for  two  companies  of 
foot.  Dr  Agar  finiffied  a  very  elegant  church  which 
was  begun  by  his  predeeeffor.  W.  Long.  7.  36.  N. 
Xat.  52.  16. 

CASHEW  nut.  See  Anacardium,  Botany 
Index. 

CASHIER,  the  cafh-kceper  j  he  who  is  charged 
with  the  receiving  and  paying  the  debts  of  a  fociety.— 
In  the  generality  of  foundations,  the  caffiier  is  called 
treafurer. 

CASHIERS  of  the  Banh,  are  officers  who  llgn  the  notes 
that  are  iffued  out,  and  examine  and  mark  them  when 
returned  for  payment. 

CASHMIRE,  a  province  of  Afia  in  the  dominions 
of  the  Mogul.  It  is  iituated  at  the  extremity  of  Hin- 
doffim,  northward  of  Lahore,  and  is  bounded  on  the 
one  fide  by  a  ridge  of  the  great  Caucafus,  and  on  the 
other  by  the  little  Tartarian  Thibet  and  Moultan. 
The  extent  of  it  is  not  very  confiderable  ;  but  being 
girt  in  by  a  zone  of  hills,  and  elevated  very  confidcr- 
ably  above  an  arid  plain,  which  Rretches  many  miles 
around  it,  the  feenes  which  it  exhibits  are  wild  and 
pi&urefque.  Rivers,  hills,  and  valleys,  charmingly 
diverfify  the  landfcapc.  Here,  Mr  Sullivan  *  informs 
us,  a  cafcade  ruffies  from  a  foaming  precipice  ;  there 
a  tranquil  ffcream  glides  placidly  along  5  the  tinkling 
rill,  too,  founds  amidft  the  groves  ;  and  the  feathered 
choriRers  fing  the  fong  of  love,  clofe  fheltercd  in  the 
glade. 

At  what  time  Cafhmire  came  under  the  dominion 
of  the  Mogul  government,  and  how  long  and  in  what 
manner  it  was  independent,  before  it  was  annexed  to  the 
territories  of  the  houfe  of  Timur,  are  points  that  are 
beyond  our  prefent  purpofe.  L  hough  inconfiderable 
as  to  its  revenues,  it  was  uniformly  held  in  the  highcll 
eftimation  by  the  emperors  of  HindoRan.  Thither 
they  repaired  in  the  plenitude  of  their  greatnefs,  when 
the  affairs  of  Rate  would  admit  of  their  abfence  ;  and 
there  they  di veiled  themfelves  of  form,  and  all  the  op- 
preffive  ceremony  of  Rate.  The  royal  manner  of  tra¬ 
velling  to  Caffimire  was  grand,  though  tedious  and  un¬ 
wieldy,  and  fiiowed,  in  an  eminent  degree,  the  fplen- 
dour  and  magnificence  of  an  eaRern  potentate.  Au- 
rengzebe,  we  are  told,  feldom  began  his  march  to 
that  country,  for  a  march  certainly  it  was  to  be  call¬ 
ed,  without  an  cfcort  of  80,000  or  100,000  fighting 
men,  befides  the  gentlemen  of  his  houfehold,  the  at¬ 
tendants  of  his  feraglio,  and  moR  of  his  officers  of 
Rate.  Phefe  all  continued  with  him  during  the  time 
he  was  on  the  road,  which  generally  was  a  month  \ 
^  n<>  fooncr  was  he  arrived  at  the  entrance  of  thofe 
aerial  regions,  than,  with  a  felefl  party  of  friends,  he 
ieparated  from  the  reR  of  his  retinue,  and  with  them 
alcended  the  defiles  which  led  him  to  his  Eden. 

.  temperature  of  the  air  of  Caffimire,  elevated 
as  it  is  fo  much  above  the  adjoining  country,  together 
with  the  Rreams  which  continually  pour  from  its  moun¬ 
tains,  enables  the  huffiandman  to  cultivate  with  fuccefs 
Vo l.  V.  Pari  I. 
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the  foil  he  appropriates  to  agriculture  ;  whilft  the  gar-  Caflimire 
dener’s  labour  is  amply  repaid  in  the  abundant  produce  rJL 
of  Ins  fruit.  In  ffiort,  nature  wears  her  gayeR  cloth- 
mg  in  this  enchanting  fpot.  The  rivers  fupply  the  in* 
habitants  with  almoft  every  fpecies  of  fifli  j  the  hills 
yield  fweet  herbage  for  the  cattle  ;  the  plains  are  co¬ 
vered  with  grain  of  different  denominations ;  and  the 
woods  are  ftored  with  variety  of  game.  The  Cafh- 
mireans,  according  to  our  author,  feem  a  race  diitiiift 
from  all  others  in  the  call  :  Their  perfons  are  more 
elegant,  and  their  complexions  more  delicate  and  more- 
tinged  with  red. 

On  the  decadence  of  the  Mogul  power  in  Hindof¬ 
tan,  Caffimire  felt  fome  of  the  ravages  of  war.  It  is 
now  however  in  peace  $  and  the  inhabitants  are  defi- 
rous  of  keeping  it  fo.  They  are  fprightly  and  inge¬ 
nious,  and  have  feveral  curious  manufactures  much 
valued  in  India. .  They  are  all  Mahometans  or  idoto- 
ters.  Caffimire  is  the  capital  town. 

CASIMIR,  the  name  of  feveral  kings  of  Poland. 

See  ( Hiftory  of)  Poland. 

.  Casimir,  Matthias  Sorbiewjki,  a  Poiifii  Jefuit,  born 
™  I597*  He  was  a  moR  excellent  poet  5  and  is,  lays 
M.  Baillet,  an  exception  to  the  general  rule  of  Ari- 
Rotle  and  the  other  ancients,  which  teaches  us  to  ex- 
pe<R  nothing  ingenious  and  delicate  from  northern  cli¬ 
mates.  His  odes,  epodes,  and  epigrams,  have  been 
thought  not  inferior  to  thofe  of  the  fincR  wits  of 
Greece  and  Rome.  Dr  Watts  has  tranllated  one  or 
two  of  his  fmall  pieces,  which  are  added  to  his  Lyric 
Poems.  He  died  at  Warfaw  in  1640,  aged  43.  There 
have  been  many  editions  of  his  poems,  the  beR  of  which 
is  that  of  Paris,  1759. 

CASING  of  timber  WORK,  among  builders,  is 
the  plaRermg  the  houfe  all  over  the  outfide  with  mor¬ 
tar,  and  then  Rriking  it  while  wet,  by  a  ruler,  with 
the  corner  of  a  trowel,,  to  make  it  referable  the ’joints 
of  freeRone.  Some  direCt  it  to  be  done  upon  heart- 
laths,  becaufe  the  mortar  would,  in  a  little  time,  de¬ 
cay  the  fap  laths  5  and  to  lay  on  the  mortar  in  two 
thickneffes,  viz.  a  fecond  before  the  firR  is  dry. 

CASK,  or  Casque,  a  piece  of  defenfive  armour 
wherewith  to  cover  the  head  and  neck  \  otherwiff  call¬ 
ed  the  head-piece  and  helmet  *.  The  word  is  French  *  Sce 
cafque,  from  cafficum  or  cajficus ,  a  diminutive  of  caJ/tsmeU 
“  a  helmet.”  Le  Gendre  obffrves,  that  anciently,  in 
France,  the  gens  d’arraes  all  wore  cajhs.  The  king 
wore  a  cafk  gilt  )  the  dukes  and  counts  lilvered  j  gen¬ 
tlemen  of  extraction  poliRied  Reel  5  and  the  reR  plain 
iron.  1 

The  cafk  is  frequently  feen  on  ancient  medals,  where 
we  may  obffrve  great  varieties  in  the  form  and  faffiion 
thereof  j  as  the  Greek  fafhion,  the  Roman  faffiion,  &£. 

F.  Joubert  makes  it  the  moR  ancient  of  all  the  col 
verings  of  the  head,  as  well  as  the  moR  univerfal. 

Kings,  emperors,  and  even  gods  themfelves,  are  feen 
therewith.  That  which  covers  the  head  of  Rome  has 
ufually  two  wings  like  thofe  of  Mercury  5  and  that  of 
fome  kings  is  furniffied  with  horns  like  thofe  of  Jupiter 
Ammon  j  and  fometimes  barely  bulls  or  rams  horns, 
to  exprefs  uncommon  force. 

Cask,  in  Heraldry ,  the  fame  with  helmet.  Sec  He¬ 
raldry,  N°  4j, 

Cask,  a  veffel  of  capacity,  for  preferving  liquors  of 
divers  kinds;  and  fometimes  alfo  dry  goods,  as  fugar, 

G  g  almonds, 
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A  calk  of  fugar  Is  a  barrel  of  that  came,  in  procefs  of  time,  the  moll  capital  one  that  ex- 
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commodity,  containing  from  eight  to  eleven  hundred 
weight.  A  calk  of  almonds  is  about  three  hundred 

weight.  . 

CASKET,  in  a  general  fenfe,  a  little  cofler  or  ca¬ 
binet.  See  Cabinet. 

Caskets,  in  the  fea  language,  are  fmall  ropes  made 
of  linnet,  and  fattened  to  gromets,  or  little  rings  upon 
the  yards  ;  their  ufe  is  to  make  fall  the  fail  to  the  yard 
when  it  is  to  be  furled. 

CASLON,  William,  eminent  in  an  art  ol  the 
oreateft  confequence  to  literature,  the  art  of  letter- 
„  founding,  was  born  in  1692,  in  that  part  of  the  town 

byNidiolas.  of  Hales  Owen  which  isfituated  in  Shropfhire.  I  hough 
he  juftly  attained  the  character  of  being  the  Coryphae¬ 
us  in  that  employment,  he  was  not  brought  up  to  the 
bufinefs;  and  it  i3  obferved  by -Mr  Mores,  that  this 
handywork  is  fo  concealed  among  the  artificers  of  it, 
that  he  could  not  difeover  that  any  one  had  taught  it 
to  another,  but  every  perfon  who  had  ufed  it  had 
learned  it  of  his  own  genuine  inclination.  Mr  Callon 
ferved  a  regular  apprenticelhip  to  an  engraver  of  orna¬ 
ments  on  gun  barrels  ;  and  after  the  expiration  of  his 
term,  carried  on  this  trade  in  Vine-ifreet,  near  the 
Minories.  He  did  not,  however,  folely  confine  his 
ingenuity  to  that  inftrument,  but  employed  himfelf 
likewife  in  making  tools  for  the  bookbinders,  and  for 
the  chafincr  of  filver-plate.  Whillt  he  was  engaged  m 
this  bufmefs,  the  elder  Mr  Bowyer  accidentally  faw,  in 
a  bookfeller’s  (hop,  the  lettering  of  a  book  uncom¬ 
monly  neat  5  and  inquiring  who  the  artift  was  by  whom 
the  letters  were  made,  was  hence  induced  to  icck  an 
acquaintance  with  Mr  Caflon.  Not  long  after,  Mr 
Bowver  took  Mr  Callon  to  Mr  James’s  foundery,  m 
Bartholomew-clofe.  Caflon  had  never  before  that 
time  feen  any  part  of  the  bufmefs  ;  and  being  alked  by 
-his  friend,  if  he  thought  he  could  undertake  to  cut 
types,  he  requefted  a  Angle  day  to  confider  the  mat¬ 
ter  1  and  then  replied  that  he  had  no  doubt  but  he 
could.  Upon  this  anfwer,  Mr  Bowyer,  Mr  Betten- 
ham,  and  Mr  Watts,  had  fuch  a  confidence  in  his  abi¬ 
lities,  that  they  lent  him  50CI.  to  begin  the  undertak¬ 
ing,  and  he  applied  himfelf  to  it  with  equal  affiduity 
and  fuccefs.  In  1720,  the  fociety  for  promoting  Chri- 
Hian  knowledge,  in  confequenee  of  a  rcprefentation 
from  Mr  Solomon  Negri,  a  native  of  Damafcus  in  Sy¬ 
ria,  who  was  well  Ikilled  in  the  oriental  tongues,  and 
had  been  profeftor  of  Arabic  in  places  of  note,  deemed 
it  expedient  to  print,  for  the  ufe  of  the  Eailern  church- 
es  the  New  Teftament  and  Pfalter,  in  the  Arabic 
language.  Thefe  were  intended  for  the  benefit  of  the 
poor  Chi  iftians  in  Paleftine,  Syria,  Mefopotamia,  A- 
rabia,  and  Egypt,  the  conltitution  of  which  countries 
did  not  permit  the  exercife  of  the  art  of  printing.  Up¬ 
on  this  occafion  Mr  Caflon  was  pitched  upon  to  cut  the 
fount;  in  his  fpecimensof  which  he  diftinguilhed  it  by 
the  name  of  Englilh  Arabic.  Under  the  farther  en¬ 
couragement  of  Mr  Bowyer,  Mr  Bettenham,  and  Mr 
Watts,  he  proceeded  with  vigour  in  his  employment ; 
and  he  arrived  at  length  to  fuch  perfection,  that  he 
not  only  fried  us  from  the  neeeflity  of  importing  types 
from  Holland,  but  in  the  beauty  and  elegance  of  thofe 
made  by  him  he  fo  far  exceeded  the  productions  of  the 
bell  artificers,  that  his  workmanftiip  was  frequently  ex¬ 
ported  to  the  continent.  In  lhort,  his  foundery  be- 
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ills  in  this  or  in  foreign  countries.  Having  acquired  Cafpianfc| 
opulence  in  the  courfe  of  his  employment,  he  was  put 
into  the  commiflion  of  the  peace  for  the  county  of  Mid- 
dlefex.  Towards  the  latter  end  of  his  life,  his  eldeft 
fon  being  in  partneriliip  with  him?  he  retired  in  a  great 
meafure  from  the  active  execution  of  bufinefs.  His 
death  happened  in  January  17 66. 

CASPIAN  SEA,  a  large  lake  of  fait  water  in  Afia, 
bounded  by  the  province  of  Aftrakan  on  the  north  >  . 
and  by  part  of  Perfia  on  the  fouth,  eaft,  and  weft.  It 
is  upwards  of  400  miles  long  from  fouth  to  north,  and 
300  broad  from  eaft  to  weft.  This  fea  forms  feveral 
gulfs,  and  embraces  between  Aftrakan  and  Aftrabad 
an  incredible  number  of  fmall  iftands.  Its  bottom  Is- 
mud,  but  fometimes  mixed  with  fhells.  At  the  diftance 
of  fome  German  miles  from  land  it  is  500  fathoms  deep  5 
but  on  approaching  the  fhore  it  is  everywhere  fo 
fti allow,  that  the  fmalleft  veftels,  if  loaded,  are  obliged, 
to  remain  at  a  diftance. 

When  we  confider  that  the  Cafpian  is  enclofed  on 
all  Tides  by  land,  and  that  its  banks  are  in  the  neigh¬ 
bourhood  of  very  high  mountains,  we  eafily  fee  why 
the  navigation  in  it  ftiould  be  perfectly  diflerent  from 
that  in  every  other  fea.  There  are  certain  winds  that, 
domineer  over  it  with  fuch  abfolute  fway,  that  veftels 
are  often  deprived  of  every  refource  ;  and  in  the  whole 
extent  of  it  there  is  not  a  port  that  ean  truly  be  called 
fafe.  The  north,  north-eaft,  and  eaft  winds,  blow  moil 
frequently,  and  occafion  the  moil  violent  tempefts.  A- 
long  the  eaftern  ftiore  the  eaft  winds  prevail  *,  for  which 
reafon  veftels  bound  from  Perfia  to  Aftrakan  always 
direct  their  courfe  along  this  fhore. 

The  furface  of  the  Cafpian  fea  is  lower  than  the 
ocean.  Although  its  extent  is  immenfe,  the  variety 
of  its  productions  is  exceedingly  fmall.  lhis  undoubt¬ 
edly  proceeds  from  its  want  of  communication  with  the 
ocean,  which  cannot  impart  to  it  any  portion  of  its  in- 
exhauftible  ftores.  But  the  animals  which  this  lake 
nourifhes  multiply  to  fuch  a  degree,  that  the  Ruffians, 
who  alone  are  in  condition  to  make  them  turn  to  ac¬ 
count,  juftly  confider  them  as  a  never-failing  fouree  of 
profit  and  wealth.  It  will  be  underftood  that  we 
fpeak  of  the  fifh  of  the  Cafpian,  and  of  its  fifheries* 
which  make  the  foie  occupation  and  principal  trade  of 
the  people  inhabiting  the  banks  of  the  "Wolga  and  of 
the  Jaik.  This  bufinefs  is  diftinguifhed  into  the  great 
and  lefler  fifheries.  The  filfi  comprehended  under  the 
firft  divifion,  fuch  as  the  fturgeon  and  others,  abound 
in  all  parts  of  the  Cafpian,  as  well  as  in  the  rivers  that 
communicate  with  it,  and  which  they  afeend  at  pawn¬ 
ing  time.  The  fmall  fillies,  fuch  as  the  falmon  and 
many  others,  obferve  the  general  law  of  quitting  the 
fait  waters  for  the  frefh  *,  nor  is  there  an  inftance  of 
one  of  them  remaining  eonftantly  in  the  fea. 

Seals  are  the  only  quadrupeds  that  inhabit  the  Caf¬ 
pian  *,  but  they  are  there  in  fuch  numbers  as  to  afford 
the  means  of  fubfiftenee  to  many  people  in  that  coun¬ 
try  as  well  as  in  Greenland.  The  varieties  of  the  fpe- 
cies  are  numerous,  diverfified  however  only  by  the 
colour.  Some  are  quite  black,  others  quite  white  j 
there  are  fome  whitifh,  fome  yellowifh,.  fome  ^  of  a 
moufe  colour,  and  fome  ftreaked  like  a  tiger.  .  I  hey 
crawl  by  means  of  their  fore  feet  upon  the  iflands^ 
where  they  become  the  prey  of  the  fiftiermen,  who  Kill 

them 


Tea. them  with  long  elubs.  As  foon  as  one  is  defpatched, 

'  he  is  fucceeded  by  feveral  who  come  to  the  aftiftanee 
of  their  unhappy  companion,  but  come  only  to  fliare 
his  fate.  They  are  exceedingly  tenacious  of  life,  and 
endure  more  than  thirty  hard  blows  before  they  die. 
They  will  even  live  for  feveral  days  after  having  re¬ 
ceived  many  mortal  wounds.  They  are  moft  terrified 
by  fire  and  fmoke  ;  and  as  foon  as  they  perceive  them, 
retreat  with  the  utmoft  expedition  to  the  fea.  Thefc 
animals  grow  fo  very  fat,  that  they  look  rather  like 
oil  bags  than  animals.  At  Aflrakan  is  made  a  fort  of 
gray  foap  with  their  fat  mixed  with  pot-afhes,  which  is 
much  valued  for  its  property  of  cleanfing  and  taking 
greafe  from  woollen  fluffs.  The  greateit  numbers  of 
them  are  killed  in  fpring  and  autumn.  Many  fmall 
veffels  go  from  Aflrakan  merely  to  catch  feals. 

If  the  Cafpian  has  few  quadrupeds,  it  has  in  propor¬ 
tion  ft  ill  fevrer  of  thofe  natural  produ&ions  which  are 
looked  upon  as  proper  only  to  the  fea.  There  have 
never  been  found  in  it  any  zoophytes,  nor  any  animal 
of  the  order  of  molufea.  The  fame  may  almolt  be  faid 
of  fhells  *,  the  only  ones  found  being  three  or  four  fpe- 
cies  of  cockle,  the  common  mufcle,  fome  fpeeies  of 
fnails,  and  one  or  two  others. 

But  to  compenfate  this  fterility,  it  abounds  in  birds 
of  different  kinds.  Of  thofe  that  frequent  the  fttores, 
there  are  many  fpeeies  of  the  goofe  and  duck  kind, 
of  the  ftork  and  heron,  and  many  others  of  the  water 
tribe.  Of  birds  properly  aquatic,  it  contains  the  grebe, 
the  crcfted  diver,  the  pelican,  the  cormorant,  and  al- 
moft  every  fpeeies  of  gull.  Crows  are  fo  fond  of  fifth, 
that  they  haunt  the  ftiores  of  the  Cafpian  in  prodigious 
multitudes. 

The  waters  of  this  lake  are  very  impure,  the  great 
number  of  rivers  that  run  into  it,  and  the  nature  of  its 
bottom,  affecting  it  greatly.  It  is  true,  that  in  gene¬ 
ral  the  waters  are  fait :  but  though  the  whole  weftern 
ftiore  extends  from  the  46th  to  the  35th  degree  of 
north  latitude  5  and  though  one  might  conclude  from 
analogy  that  thefe  waters  would  contain  a  great  deal 
of  fait,  yet  experiments  prove  the  contrary  ;  and  it  is 
certain  that  the  faltnefs  of  this  fea  is  diminiihed  by  the 
north,  north-eaft,  and  north-weft  winds  *,  although  we 
may  with  equal  reafon  conclude,  that  it  owes  its  falt¬ 
nefs  to  the  mines  of  fait  which  lie  along  its  tw'o  banks, 
and  which  are  either  already  known  or  will  be  known 
to  pofterity.  The  depth  of  thefe  waters  alfo  dimi- 
nifhes  gradually  as  you  approach  the  fnores,  and  their 
faltnefs  in  the  fame  way  grows  lefs  in  proportion  to  their 
proximity  to  the  land,  the  north  winds  not  unfrequent- 
ly  caufing  the  rivers  to  difeharge  into  it  vaft  quantities 
of  troubled  water  impregnated  with  clay.  Thefe  va¬ 
riations  which  the  fea  is  expofed  to  are  more  or  lefs 
confiderable,  according  to  the  nature  of  the  winds ; 
they  affeCl  the  colour  of  the  river  waters  to  a  certain 
diftance  from  the  ftiore,  till  thefe  mixing  with  thofe 
of  the  fea,  which  then  refume  the  afccndcncy,  the  fine 
green  colour  appears,  which  is  natural  to  the  ocean, 
and  to  all*  thofe  bodies  of  water  that  communicate 
with  it. 

It  is  well  known,  that  be  Tides  its  fait  tafte,  all  fea 
water  has  a  fenfible  bitternefs,  which  muft  be  attri¬ 
buted  not  ordy  to  the  fait  itfelf,  but  to  the  mixture  of 
different  fubftanees  that  unite  with  it,  particularly  to 
different  forts  of  alum,  the  ordinary  effeCl  of  different 


combinations  of  acids.  Befides  this,  the  waters  of  the  Cafpian 
Cafpian  have  another  tafte,  bitter  too,  but  quite  di~ 
ftiinft,  which  affe&s  the  tongue  with  an  impreflion 
fimilar  to  that  made  by  the  bile  of  animals ;  a  property 
which  is  peculiar  to  this  fea,  though  not  equally  fen¬ 
fible  at  all  fcafons.  When  the  north  and  north-weft 
winds  have  raged  for  a  confiderable  time,  this  bitter 
tafte  is  fenfibly  felt  ^  but  when  the  wind  has  been 
fouth,  very  imperfe&ly.  We  fhall  endeavour  to  ac¬ 
count  for  this  phenomenon. 

The  Cafpian  is  furrounded  on  its  weftern  fide  by  the 
mountains  of  Caucafus,  which  extend  from  Derbent 
to  the  Black  fea.  Thefe  mountains  make  a  curve 
near  Aflrakan,  and  diredling  their  courfe  towards  the 
eaftern  ftiore  of  the  Cafpian,  lofe  themfelves  near  the 
mouth  of  the  Jai'k,  where  they  become  iecondary 
mountains,  being  difpofed  in  ftrata.  As  Caucafus  is 
an  inexhauftible  magazine  of  combuftiblc  fubftanees,  it 
confequently  lodges  an  aftoniftiing  quantity  of  metals 
in  its  bowels.  Accordingly,  along  the  foot  of  this 
immenfe  chain  of  mountains,  we  fome  times  meet  with 
warm  fprings,  fometimes  fp rings  of  naphtha  of  dif¬ 
ferent  quality  5  fometimes  we  find  native  fulphur, 
mines  of  vitriol,  or  lakes  heated  by  internal  fires.  Now 
the  foot  of  Mount  Caucafus  forming  the  immediate 
weftern  ftiore  of  the  Cafpian  fea,  it  is  very  eafy  to 
imagine  that  a  great  quantity  of  the  conilituent  parts 
of  the  former  muft  be  communicated  to  the  latter  : 
but  it  is  chiefly  to  the  naphtha,  which  abounds  fo  much 
in  the  countries  which  furround  this  fea,  that  we  muft 
attribute  the  true  caufe  of  the  bitternefs  peculiar  to 
its  waters  ;  for  it  is  certain  that  this  bitumen  flows 
from  the  mountains,  fometimes  in  all  its  purity,  and 
fometimes  mixed  with  other  fubftanees  which  it  ac¬ 
quires  in  its  palTage  through  fubterranean  channels* 
from  the  moft  interior  parts  of  thefe  mountains  to  the 
fea,  where  it  falls  to  the  bottom  by  its  fpeeific  gravity. 

It  is  certain  too,  that  the  north  and  north-well  winds 
detach  the  grCateft  quantities  of  this  naphtha  ;  whence 
it  is  evident  that  the  bitter  tafte  muft  be  moft  fenfible 
when  thefe  winds  prevail.  We  may  alfo  comprehend 
wdiy  this  tafte  is  not  fo  ftrong  at  the  furfaee  or  in  the 
neighbourhood  of  the  {bore,  the  waters  there  being 
lefs  impregnated  wfith  fait,  and  the  naphtha,  which  is 
united  with  the  water  by  the  fait,  being  then  either 
carried  to  a  diftance  by  the  winds,  or  precipitated  to 
the  bottom. 

But  it  is  not  a  bitter  tafte  alone  that  the  naphtha 
communicates  to  the  waters  of  the  Cafpian  :  thefe  wa¬ 
ters  were  analyfed  by  M.  Gmelin,  and  found  to  con¬ 
tain,  befides  the  common  fea  fait,  a  epnfiderable  pro¬ 
portion  of  Glauber  fait,  intimately  united  with  the  for¬ 
mer,  and  which  is  evidently  a  production  of  the  naph¬ 
tha. 

As  the  waters  of  the  Cafpian  have  no  outlet,  they 
are  difebarged  by  fubterranean  canals  through  the 
earth,  where  they  depofite  beds  of  fait  \  the  furfaee  of 
which  correfponds  with  that  of  the  level  of  the  fea. 

The  two  great  deferts  wdiich  extend  from  it  to  the  eaft 
and  weft  are  chiefly  compofed  of  a  faline  earth,  in 
which  the  fait  is  formed  by  efflorefeenee  into  regular 
cryftals  *,  for  which  reafon  fait  fhow’ers  and  dewrs  are 
exceedingly  common  in  that  neighbourhood.  The  fait 
of  the  marflies  at  Aftrakan,  and  that  found  in  effio- 
refcence  in  the  deferts,  is  by  no  means  pure  fea  fait, 
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^afpian  tea  but  much  debafed  by  the  bitter  Glauber  fait  we  men- 
Caflana  t^onec^  above.  In  many  places  indeed  it  is  found  with 
*  .  '  .  crvftals  of  a  lozenge  lhape,  which  is  peculiar  to  it, 

without  any  cubical  appearance,  the  form  peculiar  to 
cryftals  of  fea  fait. 

A  great  deal  has  been  written  on  the  fucceflive  aug¬ 
mentation  and  decreafe  of  the  Cafpian  fea,  but  with 
little  truth.  There  is  indeed  to  be  perceived  in  it  a 
certain  rife  and  fall  of  its  waters  ;  in  which,  however, 
no  obfervation  has  ever  difeovered  any  regularity. 

Many  fuppofe  (and  there  are  ftrong  prefumptions  in 
favour  of  the  fuppofition),  that  the  fhores  of  the  Caf¬ 
pian  were  much  more  extenfive  in  ancient  times  than 
they  are  at  prefent,  and  that  it  once  communicated 
with  the  Black  fea.  It  is  probable  too,  that  the  level 
of  this  laft  fea  was  once  mueh  higher  than  it  is  at  pre¬ 
fent.  If  then  it  be  allowed,  that  the  waters  of  the 
Black  fea,  before  it  procured  an  exit  by  the  ftraits  of 
Conftantinople,  rofe  feveral  fathoms  above  their  pre¬ 
fent  level,  which  from  many  concurring  circumftances 
may  eafily  be  admitted,  it  will  follow,  that  all  the 
plains  of  the  Crimea,  of  the  Kurnan,  of  the  Wolga, 
and  of  the  Jaik,  and  thofe  of  Great  Tartary  beyond 
the  lake  of  Aral,  in  ancient  times  formed  but  one  fea, 
which  embraced  the  northern  extremity  of  Caucafus 
by  a  narrow  ilrait  of  little  depth  ;  the  veftiges  of  which 
are  ftill  obvious  in  the  river  Mantyfeh. 

CASQUE,  or  Cask.  See  Cask. 

CASSADA.  See  Jatropha,  Botany  Index . 
CASSANA,  Nicolo,  called  Nicoletto,  an  emL 
nent  Italian  painter,  was  born  at  Venice. in  1659,  and 
became  a  difciple  of  his  father  Giovanni  Francefco 
Calfana,  a  Genoefe,  who  had  been  taught  the  art  of 
painting  by  Bernardino  Strozzi.  He  foon  diftinguifh- 
ed  himfelf,  not  only  by  the  beauty  of  his  colouring, 
but  by  the  gracefulnefs  of  his  figures  in  hiftorieal  com- 
pofitions,  as  well  as  in  portrait.  The  moil  eminent 
perfonages  folicitcd  him  to  enrich  their  cabinets  with 
fome  of  his  performances  *,  and  w^ere  more  particularly 
deiirous  to  obtain  their  portraits,  becaufe  in  that  branch 
he  excelled  beyond  competition.  The  grand  duke  of 
Tufcany,  who  was  an  excellent  judge  of  merit  in  all 
profeftions,  and  as  liberal  an  encourager  of  it,  invited 
Nicoletto  to  his  court  *,  and  he  there  painted  the  por¬ 
traits  of  that  prince  and  the  princefs  Violante  his  con- 
fort.  Thefe  performances  procured  him  uncommon 
applaufe,  as  well  as  a  noble  gratuity,  and  he  was  em¬ 
ployed  and  carelTed  by  the  principal  nobility  of  Flo¬ 
rence.  Befide  feveral  hiftorieal  fubjefls  painted  by 
this  mailer  while  he  refided  in  that  city,  one  was  a 
very  capital  defign  ;  The  fubjeft  of  it  was  the  Conf pi¬ 
racy  of  Catiline  ;  it  confided  of  nine  figures  as  large  as 
life,  down  to  the  knees  5  and  the  two  principal  figures 
were  reprefented  as  with  one  hand  joined  in  the  pre¬ 
fence  of  their  companions,  and  in  their  other  hand  hold¬ 
ing  a  cup  of  blood.  Some  of  the  Englifh  nobility  *n 
their  travels  fat  to  him  for  their  portraits  ;  which  being 
fent  to  London,  and  highly  admired,  Nicoletto  was 
invited  to  England,  with  ftrong  affuranccs  of  a  ge¬ 
nerous  reception  ;  and  on  his  arrival  he  experienced 
the  kindnefs,  the  refpefl,  and  the  liberality,  fo  pecu¬ 
liar  to  the  natives  of  that  kingdom.  He  had  the  ho¬ 
nour  of  being  introduced  to  the  prefence  of  Queen 
Anne,  and  to  paint  her  portrait  5  in  which  he  fucceed- 
f<?  happily,  that  the  queen  didinguifhed  him  by 


many  marks  of  favour  and  honour  ;  but  he  had  not  the  CaffanS  1 
happinefs  to  enjoy  his  good  fortune  for  any  length  of  H 
time,  dying  in  London,  univerfally  regretted,  in  the 
year  1713.  ...  r  ^ 

Cassana,  Giovanni  Agojlino,  called  D Abate  Caf 
fanay  was  brother  to  the  preceding,  and  born  in  1664. 

He  was  educated  along  with  him  by  their  father 
Francefco  Calfana,  and  he  finilhed  his  iludies  at  Ve¬ 
nice,  where  his  brother  Nicolo  refided  for  fome  time* 

Although  he  compofed  and  defigned  hiftorical  fubje&s 
with  expertnefs,  and  with  a  corre&nefs  of  outline  equal 
to  his  brother  •,  yet,  from  prudence  and  fraternal  affec¬ 
tion,  he  declined  ta  interfere  with  him,  and  chofe 
therefore  to  defign  and  paint  all  forts  of  animals  and 
fruits.  In  that  ftyle  he  arrived  at  a  high  degree  of 
excellence,  imitating  nature  with  exadtnefs,  beauty, 
and  truth  :  exprefling  the  various  plumage  of  his  birds, 
and  the  hairs  of  the  different  animals,  writh  fuch  tender* 
nefs  and  delicacy  as  rendered  them  eftimable  to  all  a 
judges  and  lovers  of  the  art.  His- works- were*  admit*  ■ 
ted  into  the  collections  of  thofe  of  the  firll  rank,  and 
accounted  ornaments  of  thofe  repofitories  of  what  is 
curious  or  valuable.  He  alfo  painted  fruits  of  thofe 
kinds  which  were  the  moil  uncommon,  or  naturally  of 
odd  and  lingular  colours  \  and  fuch  fifhes  as  feemed 
worthy  to  excite  admiration  by  their  unufual  form; 
colour,  or  appearance.  But  befides  thofe  fubjeCls,  he 
fometimes  painted  the  portraits  of  particular  perfons 
of  diftin&ion,  which  he  defigned,  coloured  and  touch¬ 
ed,  with  the  fame  degree  of  merit  that  was  vifible  in 
all  his-  other  performances.  At  laft  he  determined  to 
vilit  Genoa,  where  his  family  had  lived  in  efteem  ;  and 
took  with  him  feveral  piClures  which  he  had  already 
finilhed.  His  intention  was  to  difplay  his  generofity, 
and  to  appear  as  a  perfon  of  more  wealth,  and  of  greater 
confequence,  than  he  really  was  ;  and  to  fupport  that 
character,  he  bellowed  his  piclures  on  feveral  of  the 
principal  nobility  of  that  city.  But,  unhappily,  he 
experienced  no  grateful  return  for  all  that  prodigal 
munificence  :  he  reduced  himfelf  by  that  vain  liberali¬ 
ty  to  the  moft  neceffitous  circumftances-;  was  deprived 
of  the  means  to  procure  for  himfelf  even  the  common 
neceffaries  of  life  \  and  wafted  away  the  remainder  of 
his  days  in  the  bitternefs  of  poverty,  mifery,  and  ne* 
gleCl. 

CAS  SANDER,  king  of  Macedon  after  Alexan¬ 
der  the  Great,  was  the  fon  of  Antipater.  He  made 
feveral  conquefts  in  Greece,  abolilhed  democracy  at 
Athens,  and  gave  the  government  of  that  Hate  to 
the  orator  Demetrius.  Olympias,  the  mother  of  Alex¬ 
ander,  having  caufed  Aridstus  and  his  wife  Eurydice^ 
with  others  of  Caffander’s  party,  to  be  put  to  death, 
he  befieged  Pydne,  whither  the  queen  had  retired,  took 
it  by  a  ftratagem,  and  caufed  her  to  be  put  to  death. 

He  married  Theffalonica,  the  filler  of  Alexander  the 
Great ;  and  killed  Roxana  and  Alexander,  the  wife 
and  fon  of  that  conqueror.  At  length  he  entered  into 
an  alliance  with  Seleucus  and  Lyfimachus,  againft  An- 
tigonus  and  Demetrius  ;  over  whom  he  obtained  a 
great  vi6lory  near  Ipfus  in  Phrygia,  30 x  years  before 
the  Chriftian  era,  and  died  three  years  after,  in  the 
19th  year  of  his  reign. 

CASSANDRA,  in  fabulous  hiftory,  the  daughter 
of  Priam  and  Hecuba,  was  beloved  of  Apollo,  who 
promifed  to  bellow  on  her  the  fpirit  of  prophecy,  pro 
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(feffcjulra  vided  fhe  would  confent  to  his  love.  Caffandra  feemed 
n  B  to  accept  the  propofal  ;  but  had  no  fooner  obtained 

ra  y  e -J  that  gift,  than  flic  laughed  at  the  tempter,  and  broke 
her  word.  Apollo,,  being  enraged,  revenged  hiinfelf* 
by  caufing  no  credit  to  be  given  to  her  predi&ions, 
hence  (lie  in  vain  prophefied  the  ruin  of  Troy.  Ajax, 
the  fon  of  Oileus,  having  ravilhed  her  in  the  temple  of 
Minerva,  he  was  druck  with  thunder.  She  fell  into 
the  hands  of  Agamemnon,  who  loved  her  to  didrae- 
tion  ;  but  in  vain  did  Ihe  predift  that  he  would  be  af- 
fafilnated  in  his  own  country.  He  was  killed,  with 
her,  by  the  intrigues  of  Clytemnedra  •  but  their  death 
was  avenged  by  Oredes. 

CASSANO,  a  town  of  Italy  in  the  duchy  of  Mi- 
lan,  rendered  remarkable  by  an  obdinate  battle  fought 
there  between  the  Germans  and  French  in  1705.  It 
is  fubjeft  to  the  houfe  of  Auftria,  and  is  feated  on  the 
river  Adda,  in  E.  Long.  to.  O.  N.  Lat.  45.  20. 

Cassano,  a  town  of  Italy  in  Calabria  citerior,  in 
the  kingdom  of  Naples,  with  a  bilhop’s  fee.  E.  Long. 
16 .  30.  N.  Lat.  39.  55. 

CASSAVI,  or  Cassada.  See  Jatrofha,  Bo¬ 
tany  Index. 

CASSEL,  a  town  of  French  Flanders,  and  capital 
gf  a  chatellany  of  the  fame  name  :  It  is  feated  on  a 
mountain,  where  the  terrace  of  the  cadle  is  dill  to 
be  feen  ;  and  from  whence  there  is  one  of  the  fined 
profpe&s  in  the  world  \  for  one  may  fee  no  lefs  than 
32  towns,  with  a  great  extent  of  the  fea,  from  whence 
it  is  diftant  1  <;  miles.  E.  Long.  2.  27.  N.  Lat.  50.  48. 

Cassel,  the  capital  city  of  the  landgravate  of 
HefTo  Caffel,  in  the  circle  of  the  Upper  Rhine  in  Ger¬ 
many- .(fee  Hesse  Cassel).  It  is  divided  into  the 
Old,  .New,  and  High  Towns.  The  New  Town  is  bell 
built*  the  houfes  being  of  done,  and  the  dreets  broad. 
The  houfes  of  the  Old  Town,  which  is  within  the 
walls,  are  moftly  of  timber  but  the  dreets  are  broad, 
and  the  market  places  fpacious.  The  place  is  drongly 
fortified,  but  the  fortifications  are  not  regular.  It  con¬ 
tains  about  3  2,000  inhabitants,  of  whom  a  great  pro¬ 
portion  are  French  Protedants.  Thefe  have  eftabli fil¬ 
ed  feveral  manufactories  in  the  place,  particularly  in 
the  woollen  branch.  It  is  feated  on  the  declivity  of  a 
hill  near  the  river  Fulva,  in  E.  Long.  9.  28.  N.  Lat. 
jx.  20. 

CASSIA.  See  Botany  Index . 

Cassia  Li^nea.  See  Laurus. 

CASSIDA.  See  Scutellaria,  Botany  Index . 

Cassida,  in  Zoo/ofri/,  a  genus  of  infeCls  belonging 
to  the  order  of  eoleoptera.  See  Entomology  Index. 

CASSIMER,  or  Casimer,  the  name  of  a  thin 
tweeled  woollen  cloth,  much  in  fafliion  for  fummer 
ufe. 

CASSIMIRE,  or  Cashmire.  See  Cashmire. 

CASSINE.  See  Botany  Index .  The  Spaniards 
who  live  near  the  gold  mines  of  Peru,  are  frequently 
obliged  to  drink  an  infufion  of  this  herb  in  order  to 
moifien  their  breads  j  without  which  they  are  liable  to 
a  fort  of  fuffocation,  from  the  drong  metallic  exhala¬ 
tions  that  are  continually  proceeding  from  the  mines. 
In  Paraguay,  the  Jefuits  make  a  great  revenue  by  im¬ 
porting  the  leaves  of  this  plant  into  many  countries, 
under  the  name  of  Paraguay  or  South  fea  tea,  which 
is  there  drank,  in  the  fame  manner  as  that  of  China  or 


Japan  is  with  us.  It  is  with  difficulty  prefervtc!  in 
England.  Caffini, 

CASSINI,  Johannes  Dominicus,  a  mod  excellent  * r11 
adronomer,  was  born  at  Piedmont  in  1635.  His  early 
proficiency  in  adronomy  procured  him  an  invitation  to 
be  mathematical  profeffor  at  Bologna  when  he  was  no 
more  than  1 5  years  of  age  :  and  a  comet  appearing  in 
1 65  2,  he  difeovered  that  comets  were  not  accidental 
meteors,  but  of  the  fame  nature,  and  probably  govern¬ 
ed  by  the  fame  laws,  as  the  planets.  In  the  fame  year 
he  folved  a  problem  given  up  by  Kepler  and  Bullialdus 
as  infolvable,  which  wTas,  to  determine  geometrically 
the  apogee  and  eccentricity  of  a  planet  from  its  true 
and  mean  place.  In  1663,  h®  was -appointed  infpe&or 
general  of  the  fortifications  of  the  cadle  of  Urbino,  and 
had  afterwards  the  care  of  all  the  rivers  in  the  eeclefi- 
adical  date  :  he  dill  however  profecuted  his  adronorai* 
cal  dudics,  by  difeovering  the  revolution  of  Mars  round 
his  own  axis  y  and,  in  1666,  publifhed  his  theory  of 
Jupiter’s  fatellites.  Cafiini  was  invited  into  France  by 
Louis  XIV.  in  1669,  where  he  fettled  as  the  fird  pro- 
fedor  in  the  royal  obfervatory.  In  1677  he  demon- 
drated  the  line  of  Jupiter’s  diurnal  rotation ;  and  in 
1684  difeovered  four  more  fatellites  belonging  to  Sa¬ 
turn,  Huygens  having  found  one  before.  He  inhabited 
the  royal  obfervatory  at  Paris  more  than  forty  years  ; 
and  when  he  died  in  1  y  1 2,  was  fucceeded  by  his  only 
fon  James  Cafiini# 

Cassini,  James  r  another  celebrated  adronomer,  was  * 
the  only  fon  of  the  former.  He  was  born  at  Paris, 

1 8th  February  1677.  It  would  appear  that  his  early 
dudies  were  conducted  in  his  father’s  houfe,  where, 
from  the  purfuits  and  dudies  of  his  father,  mathematics^ 
and  their  application  to  adronomy,  it  is  probable,  were 
not  neglected.  He  became  a  dudent  afterwards  at  the 
Mazarine  college,  at  the  time  that  the  celebratad  Va- 
rignon  vras  profeffor  of  mathematics.  With  the  aflid- 
ance  of  this  eminent  man  young  Caffmi  made  fuch  pro- 
grefs,  that  at  1  5  years  of  age  he  fupported  a  mathema¬ 
tical  thefis  with  great  honour.  At  the  age  of  17  he 
was  admitted  a  member  of  the  Academy  of  Sciences 4 
and  the  fame  year  he  accompanied  his  father1  in  a  jour*, 
ney  to  Italy,  where  he  adifted  him  in  the  verification 
of  the  meridian  at  Bologna  and  other  meafurements. 

After  his  return  he.  performed  fimilar  operations  in  a 
journey  into  Holland,  and  he  difeovered  fome  errors  in 
the  meafure  of  the  earth  by  Snell,  the  refult  of  which 
was  communicated  to  the  Academy  in  1702.  In  1696 
he  made  alfo  a  vifit  to  England,  where  he  was  made  a 
member  of  the  Royal  Society.  In  1712  he  fucceeded 
hi3  father  as  adronomer  royal  at  the  obferva.tory  of 
Paris;  In  1717  he  gave  to  the  Academy  his  refearches 
on  the  didance  of  the  fixed  dars  yin  which  he  fhewed  - 
that  the  whole  annual  orbit,  of  near  200  millions  of 
miles  diameter,  is  but  as  a  point  in  comparifon  of 'that 
didance.  The  fame  year  he  communicated  alio  his 
difeoveries  concerning  the  inclination  of  the  orbits  of 
the  fatellites  in  general,  and  efpeci  dly  of  thofe  of  Sa¬ 
turn’s  fatellites  and  ring.  In  1725  he  undertook  to 
determine  the  caufe  of  the  moon’s  libration,  by  which 
Ihe  dxews  fometimes  a  little  towards  one  fide,  and  fome- 
times  a  little  on  the  other,  of  that  half  which  is  com¬ 
monly  behind  or  hid  from  our  view. 

In  1732  an  important  quedion  in  adronomy  enga^ 
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ged  tlie  ingenuity  of  our  author. 

termincd,  by  his  observations,  that  the  planet  Venus  re¬ 
volved  about  her  axis  in  the  fpace  of  23  hours;  and 
M.  Bianchini  had  publilhcd  a  work  in  1729,  in  which 
he  fettled  the  period  of  the  fame  revolution  at  24  days 
8  hours.  From ’an  examination  of  Bianchini’s  obfer¬ 
vations  which  were  upon  the  fpots  in  Venus,  he  dif- 
covcrcd  that  he  had  intermitted  his  obfervations  for  the 
fpace  of  three  hours,  from  which  caufc  he  had  probably 
miftaken  new  fpots  for  the  old  ones,  and  lo  had  been 
led  into  the  miftakc.  He  alfo  determined  the  nature 
and  quantity  of  the  acceleration  of  the  motion  of  Ju¬ 
piter  at  half  a  fecond  per  year,  and  of  that  of  the  re¬ 
tardation  of  Saturn  at  two  minutes  per  year  ;  that 
thefc  quantities  would  go  on  incrcafiiig  for  2000  years, 
and  then  would  decreafe  again.  In  1740  he  publifh- 
ed  his  Agronomical  -Tables,  and  his  Elements  of 
Aftronomy  ;  very  extenfivc  and  accurate  works. 

Aftronomy  was  the  principal  obje£l  of  our  author’s 
eonfideration,  but  he  did  not  confine  himfelf  abfolutely 
.to  that  purfuit,  but  made  occafional  excurfions  into 
other  fields.  -We  owe  to  him  Experiments  on  Elc£lri- 
city,  Experiments  on  the  Recoil  of  hire-arms;  Re- 
fearches  on  the  Rife  of  the  Mercury  in  the  Barometer 
at  different  Heights  ;  Refle&ions  on  the  perfe&ing  of 
Burning-glaffes  ;  and  fome  other  memoirs. 

One  of  the  moil  important  obje&s  of  the  French 
'"academy  was  the  meafurement  of  the  earth.  In  1 669 
Picard  meafured  a  little  more  than  a  degree  of  lati¬ 
tude  to  the  north  of  Paris  ;  but  as  that  extent  appear¬ 
ed  too  fmall  from  which  to  conclude  the  whole  circum* 
ference  with  fufficient  accuracy,  it  was  refolved  to 
continue  that  meafurctnent  on  the  meridian  of  Paris  to 
the  north  and  the  fouth,  through  the  whole  extent  of 
the  country.  Accordingly,  in  1683,  the  late  M.  de 
la  Hire  continued  that  on  the  north  fide  of  Paris,  and 
the  older  Caffmi  that  on  the  fouth  fide.  The  latter 
Was  a ffifted  in  1700  in  the  continuation  of  this  opera¬ 
tion  by  his  fon  our  author.  The  fame  work  was 
farther  continued  by  the  fame  academicians  ;  and 
finally,  the  part  left  Unfinifhed  by  De  la  Hire  in  the 
north  was  fmifhed  in  1718  by  our  author,  with  the 
late  Maraldi,  and  De  la  Hire  the  younger. 

Thefc  operations  produced  a  confiderable  degree  of 
precifion.  From  this  meafured  extent  of  fix  degrees, 
it  appeared  alfo,  that  the  degrees  were  of  different 
lengths  in  different  parts  of  the  meridian  ;  and  our 
author  concluded,  in  the  volume  publiftied  for  1 7 1 8, 

-  that  they  decreased  more  and  more  towards  the  pole, 
•and  that  therefore  the  figure  of  the  earth  was  that  of 
an  oblong  fpheroid,  or  having  its  axis  longer  than  the 
equatorial  diameter.  He  alfo  meafured  the  perpendi¬ 
cular  to  the  fame  meridian,  and  compared  the  meafured 
'diftance  with  the  differences  of  longitude  as  before 
determined  by  the  eclipfes  of  Jupiter’s  fatellites  :  from 
*  which  he  concluded  that  the  length  of  the  degrees  of 
longitude  was  fmaller  than  it  w’ould  be  on  a  fphere, 
and  that  therefore  again  the  figure  of  the  earth  was 
an  oblong  fpheroid,  contrary  to  the  determination  of 
Newton  by  the  theory  of  gravity.  Newton  Was  in¬ 
deed  of  all  men  the  moff  averfe  from  controyerfy  ; 
but  the  other  mathematicians  in  Britain  did  not 
tamely  fubmit  to  conclufions  in  direct  oppofition  to 
ihe  fundamental  do£lrine  of  this  philofopher.  The 
veonfequence  was,  that  the  French  government  fent 
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His  father  had  de-  two  different  fets  of  medurers,  the  one  to  meafure 
a  degree  at  the  equator,  the  other  at  the  polar  circle ; 
and  the  eomparifon  of  the  whole  determined  the  figure  _ 
to  be  an  oblate  fpheroid,  contrary  to  Caffini’s  deter¬ 
mination. 

After  a  long  and  laborious  life,  James  Caflini  died 
in  April  1756,  and  was  fuceceded  in  the  Academy  and 
Obfervatory  by  his  fecond  fon.  He  publifhed,  A  Trea- 
tife  on  the  Magnitude  and  Figure  of  the  Earth;  as  al¬ 
fo,  The  Elements  or  Theory  of  the  Planets,  with 
Tables  ;  befide  a  great  number  of  papers  in  the  Me¬ 
moirs  of  the  Academy,  from  the  year  1699  t0  1 555- 
Cassini  de  Tliury ,  Ccvfar  Francois ,  a  celebrated 
French  aftronomcr,  director  of  the  obfervatory,  and 
member  of  moff  of  the  learned  foeieties  of  Europe, 
was  born  at  Paris  June  17.  1714.  He  was  the  fecond 
fon  of  James  Caflini,  whofe  occupations  and  talents  he 
inherited  and  fupported  with  great  honour.  He  re¬ 
ceived  his  firft  leffons  in  aftronomy  and  mathematics 
from  MM.  Maraldi  and  Camus  ;  and  made  fuch  a  ra¬ 
pid  progrefs,  that  when  he  was  not  more  than  ten 
years  of  age  he  calculated  the  phafes  of  a  total  cclipfe 
of  the  fun.  At  the  age  of  eighteen  he  accompanied 
his  father  in  his  two  journeys  undertaken  for  drawing 
the  perpendicular  to  the  obfervatory  meridian  from 
Strafbourg  to  Breft.  A  general  chart  of  France  was 
from  that  time  devifed ;  for  which  purpofe  it  was  necef- 
fary  to  traverfe  the  country  by  feveral  lines  parallel  and 
perpendicular  to  the  meridian  of  Paris.  Our  author 
was  charged  with  the  conduct  of  this  bufinefs  ;  in 
which  he  was  fo  fcrupulous  as  to  meafure  again  what 
had  been  meafured  by  his  father.  This  great  work  wa3 
publifhed  in  1740,  with  a  chart  fhewing  the  new  me¬ 
ridian  of  Paris,  by  two  different  ferks  of  triangles,  paf- 
fing  along  the  fea  coafls  to  Bayonne,  traverfing  the 
frontiers  of  Spain  to  the  Mediterranean  and  Antibes, 
and  thence  along  the  caftern  limits  of  France  to  Dun¬ 
kirk,  with  parallel  and  perpendicular  lines  defer ibed  at 
the  diftance  of  6oco  toifes  from  one  another,  from  fide 
to  fide  of  the  country. 

Our  author  made  a  tour  in  1741,  in  Flanders,  in  the 
train  of  the  king.  This  gave  rife,  at  his  majefty’s  in- 
fiance,  to  the  chart  of  France  ;  relative  to  which  Caffmi 
publiflied'  different  works,  as  well  as  a  great  number  of 
the  (beets  of  the  chart  itfelf.  He  undertook,  in  1761, 
an  expedition  into  Germany,  for  the  purpofe  of  con¬ 
tinuing  to  Vienna  the  perpendicular  of  the  Paris  me¬ 
ridian  ;  to  unite  the  triangles  of  the  chart  of  France 
with  the  points  taken  in  Germany  ;  to  prepare  the 
means  of  extending  into  that  country  the  lame  plan 
as  in  France  ;  and  thus  to  eftablifti  fucceffively  for  all 
Europe  a  moff  ufeful  uniformity.  Our  author  was  at 
Vienna  the  6th  of  June  1761,  the  day  of  the  tranfit 
of  the  planet  Venus  over  the  fun,  of  which  he  obferved 
as  much  as  the  ft  ate  of  the  weather  would  permit  him 
to  do,  and  publiflied  the  account  of  it  in  his  Voyage 
eti  jdllemagne . 

Caflini,  always  meditating  the  perfe&ioii  of  his 
grand  defign,  profited  of  the  peace  of  1783  to  propofe 
the  joining  of  certain  points  taken  upon  the  Englifh 
coaft  with  thofe  which  had  been  determined  on  the 
coaft  of  France,  and  thus  to  connect  the  general  chart 
of  the  latter  with  that  of  the  Britifh  ifles,  as  he  had 
before  united  it  with  thofe  of  Flanders  and  Germany, 
The  propefal  was  favourably  received  by  the  Englilh 

government, 
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government,  and  presently  carried  into  effect  under 
the  direction  of  the  Royal  Society,  by  the  late  General 
Roy. 

Between  the  years  1735  and  1770,  M.  Caflini  pub- 
liflied,  in  the  volumes  of  Memoirs  of  the  French  Aca¬ 
demy,  a  great  number  of  pieees,  confiding  chiefly  of 
agronomical  obfervations  and  queflions ;  among  which 
are  refearches  concerning  the  parallax  of  the  fun,  the 
moon,  Mars  and  Venus  *,  on  adronomical  refra£tions, 
and  the  eflvft  eaufed  in  their  quantity  and  laws  by  the 
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weather  )  numerous  obfervations  on  the  obliquity  of 
the  ecliptic,  and  on  the  law  of  its  variations.  He  cul- 
tivated  adronomy  for  50  years,  the  mod  important  for 
that  fcienee  that  ever  elapfed  for  the  magnitude  and 
variety  of  objects  ;  and  in  which  he  commonly  fuflain- 
ed  a  principal  ftiare. 

M.  CafTmi  was  of  a  very  drong  and  vigorous  confti- 
tution,  which  carried  him  through  the  many  laborious 
operations  in  geography  and  adronomy  which  he  con¬ 
ducted.  An  habitual  retention  of  urine,  however,  ren¬ 
dered  the  lad  twelve  years  of  his  life  very  painful  and 
didreding,  till  it  was  at  length  terminated  by  the  fmall- 
pox  the  4th  of  September  1784,  in  the  7 id  year  of  his 
age.  He  was  fueeeeded  in  the  academy,  and  as  director 
of  the  obfervatory,  by  his  only  fon  John-Dominic  Caf- 
fini,  the  fourth  in  order  of  direct  defeent  who  has  filled 
that  honourable  dation.  Hutton's  Math.  D  B. 

CASSIODORUS,  Marcus  Aurelius,  fecretary 
of  date  to  Theodoric  king  of  the  Goths,  was  born  at 
Squillace,  in  the  kingdom  of  Naples,  about  the  year 
470.  He  was  eonful  in  514,  and  was  in  great  eredit 
under  the  reigns  of  Athalaric  and  Vitiges  )  but  at  70 
years  of  age  retired  into  a  monadery  in  Calabria,  where 
he  amufed  himfelf  in  making  fun-dials,  water  hour- 
glades,  and  perpetual  lamps.  He  alfo  formed  a  libra¬ 
ry  ;  and  eompofed  feveral  works,  the  bed  edition  of 
which  is  that  of  Father  Garet,  printed  at  Rouen  in 
1679.  Thore  mod  edeemed  are  his  Divine  Inflitu- 
tions,  and  his  Treatife  on  the  Soul.  He  died  about 
the  year  ;6 2. 

CASSIOPEIA,  in  fabulous  hidory,  wife  to  Ce- 
pheus  king  of  Ethiopia;  and  mother  of  Andromeda. 
She  thought  herfelf  more  beautiful  than  the  Nereides, 
who  defired  Neptune  to  revenge  the  affront  5  fo  that 
he  fent  a  fea  monder  into  the  country,  which  did  much 
harm.  To  appeafe  the  god,  her  daughter  Andromeda 
was  expofed  to  the  monder,  but  was  refeued  by  Per- 
feus  ;  who  obtained  of  Jupiter,  that  CaOiopeia  might 
be  plaeed  aRer  her  death  among  the  dars :  hence  the 
condellation  of  that  name. 

C  assiopeia,  in  Afronomy,  one  of  the  condellations 
of  the  northern  hemifphere,  fituated  next  to  Cepheus. 
In  1572,  there  appeared  a  new  dar  in  this  condella¬ 
tion,  which  at  fird  furpaffed  in  magnitude  and  bright- 
nefs  Jupiter  himfelf :  but  it  dimini  died  by  degrees,  and 
at  lad  dirappeared,  at  the  end  of  eighteen  months.  It 
alarmed  all  the  adronomers  of  that  age,  many  of  whom 
wrote  differtations  on  it*,  among  the* red  Tyeho  Brahe, 
Kepler,  Maurolycus,  Lycetus,  Orammeus,  &e.  Beza, 
the  landgrave  o^  Heffe,  Rofa,  Stc.  wrote  to  prove  it  a 
comet,  and  the  fame  which  appeared  to  the  Magi  at 
the  birth  of  Jefus  Chtid,  and  that  it  eame  to  declare 
his  fecond  coming  •,  they  were  anfwered  on  this  fub- 
je£i  by  Tycho.  The  dars  in  the  condellation  Cailio- 


peia,  in  Ptolemy’s  catalogue,  are  13  )  in  Hevelius’s,  Caffiopeik 
33  :  in  Tycho’s,  46  :  But  in  the  Britannic  catalogue  H 
Mr  Flamltead  makes  them  55.  Caffumar. 

CASSIS,  in  antiquity,  a  plated  or  metalline  hel¬ 
met  )  different  from  the  ga/ea9  which  was  of  leather. 

CASSITERIA,  in  the  hidory  of  foflils,  a  genus  of 
crydals,  the  figures  of  which  are.  influenced  by  an  ad¬ 
mixture  of  fome  particles  of  tin. 

The  eaffiteria  are  of  two  kinds  \  the  vhitifh  pellu¬ 
cid  caffiterion,  and  the  brown  cafliterion.  The  fird 
is  a  tolerably  bright  and  pellucid  crydal,  and  feldom 
fubject  to  the  eommon  blemilhcs  of  crydal :  it  is  ©f  a 
perfect  and  regular  form,  in  the  figure  of  a  quadrila¬ 
teral  pyramid :  and  is  found  in  Devonddre  and  Corn¬ 
wall  principally.  The  brown  cafliterion  is  like  the 
former  in  figure  :  it  is  of  a  very  fmooth  and  gloffy  fur- 
face,  and  is  alfo  found  in  great  plenty  in  Devonshire 
and  Cornwall. 

CASS  I  1  ERIDES,  in  Ancient  Geography ,  a  cluf- 
ter  of  illands  to  the  wred  of  the  Land’s  End)  oppofite 
to  Celtiberia,  (Pliny)  ;  famous  for  their  tin,  which  he 
calls  candtdum  plumbum ,  formerly  open  to  none  but  the 
Phoenicians,  who  alone  carried  on'  this  eommerce  from 
Gades,  concealing  the  navigation  from  the  red  of  the 
world,  (Strabo).  The  appellation  is  from  CaJJiteros f 
the  name  for  tin  in  Greek.  Now  thought  to  be  the 
Scilly  iflands,  or  Sorlings,  (Camden). 

CASSIUS,  Spurius,  a  renowned  Roman  general 
and  eonful,  whofe  enemies  a^cufing  him  of  afpiring  to 
royalty,  he  was  thrown  down  from  the  Tarpeian  roek 
485  years  before  Chrifl  )  after  having  thrice  enjoyed 
the  eonfular'  dignity,  been  once*  general  of  the  horfe 
under  the  fird  dictator  that  was  created  at  Rome,  and 
twiee  received  the  honour  of  a  triumph. 

Cassius  Longinus ,  a  celebrated  Roman  lawyer, 
douridied  113  years  before  Chrifl,  He  was  fo  in¬ 
dexible  a  judge,  that  his  tribunal  was  called  the  Rock 
of  the  impeached.  It  is  from  the  judicial  feverity  of 
this  Caflius,  that  very  fevere  judges  have  been  ealled 
CaJJiani . 

Cassius,  Caius9  one  of  the  murderers  of  Julius- 
Caefar  •,  after  his  defeat  by  Mark  Antony  at  the  battle 
of  Philippi,  he  ordered  one  of  his  freedmen  to  put 
him  to  death  with  his  own  fword-  41  years  before 
Chrifl.  See  Rome. 

CASSOCK,  or  Cassula,  a  kind  of  robe  or  gowrn,_ 
worn  over  the  red  of  the  habit,  particularly  by  the 
elergy.  The  w^ord  caffoek  comes  from  the  French 
cafpjque,  a  h  or  fern  an ’s  coat. 

CASSONADE,  in  commerce,  cafk-fugar,  or  fugar 
put  into  calks  or  chefls,  after  the  fird  purification,  but 
which  has  not  been  refined.  It  is  fold  either  in  pow¬ 
der  or  in  lumps  ;  the  whited,  and  that  of  which  the 
lumps  are  larged,  is  the  bed.  Many  imagine  it  to 
fweeten  more  than  loaf  fugar ;  but  it  is  eertain  that  it 
yields  a  great  deal  more  feum. 

CASSOWARY.  See  Struthio,  Ornithology 
Index. 

CASS  UMAR,  in  the  Materia  Medico  9  a  root  re- 
fembling  that  of  zedoary. 

It  is  eardiac  and  fudorifie,  and  famous  in  nervous 
cafes  ;  it  is  alfo  an  ingredient  in  many  compodtions? 
and  is  preferibed  in  powders,  bolufes,  and  infufions. 

Its  dofe  is  from  five  to  fifteen  grains. 

CASSUMBAZARy 
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Gaflufliba-  C  ASSUME  AZAR,  a  town  of  India  in  Afia,  fitu- 

z?,r  ated  on  the  river  Ganges,  in  the  province  of  Bengal. 

Cafiagno.  E*  Long*  37*  °*  a?d  N*  Lat*  O. 

CAST  is  peculiarly  ufed  to  denote  a  figure  or  fnlall 
flatue  of  bronze.  See  Bronze. 

Cast,  among  founders,  is  applied  to  tubes  of  wax 
fitted  in  divers  parts  of  a  mould  of  the  fame  matter ; 
by  means  of  which,  when  the  wax  of  the  mould  is  re¬ 
moved,  the  melted  metal  is  conveyed  into  all  the  parts 
which  the  wax  before  poffcffed. 

Cast,  alfo  denotes  a  cylindrical  piece  of  brafs- or 
copper,  flit  in  two,  lengthwife,  ufed  by  the  founders 
in  fand,  to  form  a  Canal  or  conduit  in  their  moulds, 
whereby  the  metal  may  be  conveyed  to  the  different 
pieces  intended  to  be  caff. 

Cast,  among  plumbers,  denotes  a  little  brazen  fun¬ 
nel  at  one  end  of  a  mould,  for  calling  pipes  without 
foldering,  by  means  of  which  the  melted  metal  is  pour¬ 
ed  into  the  mould. 


.Cast,  or  Cajle ,  in  fpeaking  of  the  eaftern  affairs, 
denotes^ a  tribe,  or  number  of  families,  of  the  fame 
rank  and  profeffion.  The  divifion  of  a  nation  into 
caffs  chiefly  obtains  fin  the- dominions  of- the  Great 
Mogul,  kingdom  of  Bengal,  ifland  of  Ceylon,  and  the 
great  peninfula  oppofite  thereto.  In  each  of  thefe 
there  are,  according  to  Father  Martin,  four  principal 
caffs,  viz.  the  call  of  the  bramins *  which  is  the  firff 
and  moff  noble  ;  the  caff  of  the  rajas,  or  princes,,  who 
pretend  to  be  defeended  from  divers  royal  families  *, 
the  caff  of  the  choutres ,  which  comprehends  all  the 
artificers  ;  and  that  of  the  parias ,  the  lowed  and  moff 
contemptible  of  all :  though  Henry  Lord*  it  muff  be 
obferved,  divides  the  Indians  about  Surat  into  four  cajjs , 
fomewhat  differently  from  Martin,  viz,  into  bramins , 
or  prieff  s  ;  cutlery ,  or  foldiers  5  jhuddery,  which  we  call 
banians ,  or  merchants  \  and  wy/c,  the  mechanics  or 
artificers.  Every  art  and  trade  is  confined  to  its  pro¬ 
per  caj},  nor  is  allowed  to  be  exercifedby  any  but  thofe 
whofe  fathers  profeffed  the  fame.  So  that  a  tailor’s 
fon  can  never  rife  to  be  a  painter,  nor  a  painter’s  foh 
fall  to  be  a  tailor  *,  though  there  are  fome  employ¬ 
ments  that  are  proper  to  all  the  caffs,  e.  g.  every  body 
may  be  a .  foldier  or  a  merchant.  There  are  alfo  di¬ 
vers  caffs  which -are  allowed  to  till  the  ground,  but  not 
all.  The  caff  of  parias  is  held  infamous,  infomuch 
that  it  is  a  difgraee  to  have  any  dealings  or  conven¬ 
tion  with  them  *,  and  there  are  fome  trades  in  the  caff 
©f  choutres ,  which  debafe  their  profeffors  almoff  to  the 
fame  rank.  Thus  (hocmakcrs,  and  all  artificers  in  lea¬ 
ther,  as  alfo  fifhermen,  and  even  (hepherds,  arc  reputed 
no  better  than  parias . 

CASTAGNO,  Andrea  Dal,  hiftorical  painter, 
was  born  at  a  fmall  village  called  Cajlagno ,  belonging 
to  the  territory  of  Tufcany,  in  1409:  and.  being  de¬ 
prived  of  his  parents,  was  employed  by  his  uncle,  to 
attend  the  herds  of  cattle  in  the  fields  \  but,  having 
accidentally  *feen  an  ordinary  painter  at  work  in  the 
country,  he  obferved  him  for  fome  time  with  furprife 
and  attention,  and  afterwards  made  fuch  efforts  to  imi¬ 
tate  him,  as  aftonifhed  all  who  faw  his  produ&ions. 
The  extraordinary  genius  of  Andrea  became  at  laff  a 
common  topic  of  difeourfe  in  Florence  *,  and  fo  far 
excited  the  curiofity  of  Bernardetto  de  Medici,  that 
fent  for  Andrea  :  and  perceiving  that  he  had  pro- 
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mifing  talents,  he  placed  him  under  the  care  of  the  Caftagg* 
beft  matters  who  were  at  that  time  in  Florence*  An-  I!  / 
drea  diligently  purfued  his  ffudies,  devoted  himfelf  en*  .  Cafta*10* 
tirely  to  pra£lice  under  the  direction  of  his  inffru&ors, 
became  particularly  eminent  in  defign,  and  in  a  few 
years  made  fo  great  a  progrefs,  that  he  found  as  much 
employment  as  he  could  poffibly  execute.  He  painted 
only  in  diffemper,  and  frefco,  with  a  manner  of  colour¬ 
ing  that  was  not  very  agreeable,  being  rather  dry  and 
hard,  till  he  learned  the  fecret  of  painting  in  oil  from 
Domenico  Venetiano,  who  had  derived  his  knowledge 
of  that  new  difeovery  from  Antoncllo  da  Meffina. 

Andrea  was  the  firff  of  the  Florentine  artiffs  who 
painted  in  oil  \  but  although  he  was  in  the  higheft  de¬ 
gree  indebted  to  Domenico  for  difelofmg  the  fecret, 
yet  he  fccretly  envied  the  merit  of  the  man  who 
taught  him  the  art$  and  beeaufe  his  own  works  feem- 
ed  to  be  much  lefs  admired  than  thofe  of  Domenico, 
he  determined  to  afiaffmate  his  friend  and  benefac¬ 
tor.  He  executed  his  defign  with  the  utmoff  ingra¬ 
titude  and  treachery  (for  Domenico  at  that  time  lived 
with  him,  and  painted  in  partnerfhip  with  him),  and 
he  (tabbed  him  at  a  corner  of  a  ffreet  fo  feeretly,  that 
he  efcaped,  un obferved  and  unfufpe&ed,  to  his  own 
houfe,  where  he  compofedly  fat  dow  n  to  work  •,  and 
thither  Domenico  was  foon  after  conveyed,  to  die  in 
the  arms  of  his  murderer.  The  real  author  of  fo  in¬ 
human  a  tranfa£lion  was  never  difeovered,  till  An¬ 
drea,  through  remorfe  of  confidence,  difclofid  it  on  hi s 
death-bed*  in  1480.  He  finiffied  feveral  confiderable 
works  at  Florence,  by  which  he  gained  great  riches, 
and  as  great  a  reputation  ;  but  when  his  villainous 
mifcondudl  became  public,  his  memory  was  ever  after 
held  in  the  utmoff  deteftation.  The  moff  noted  work 
of  this  mailer  is  in  the  hall  of  juffice  at  Florence, 
ireprefenting  the  execution  of  the  confpirators  againff 
the  houfe  of  Medicis. 

CASTALIAN  spring.  See  Castalius. 

CAST  ALIO,  Sebastian,  v'as  born  at  Chatillon, 
on  the  Rhone,  in  the  year  1515.  Calvin  conceived 
fuch  an  efteem  and  friendfliip  for  him,  during  the  Ray 
he  made  at  Straffmrg  in  1540  and  1541,  that  he  lodg¬ 
ed  him  fome  days  at  his  houfe,  and  procured  him  a  re* 
gent’s  place  in  the  college  of  Geneva.  Caffalio,  after 
continuing  in  this  office  near  three  years,  was  forced 
to  quit  it  in  the  year  1544,  on  account  of  fome  par¬ 
ticular  opinions  which  he  held  concerning  Solomon ’e 
Song,  and  Chriff’s  defeent  into  hell.  He  retired  to 
Bafil,  where  he  was  made  Greek  profeffor,  and  died 
in  that  place  in  1564,  aged  48.  He  incurred  the 
high  difpleafure  of  Calvin  and  Theodore  Beza,  for 
differing  with  them  concerning  predeffination  and  the 
puniffiment  of  heretics*  His  works  are  very  confi* 
derable  both  on  account  of  their  quality  and  number* 

In  1545,  he  printed  at  Bafil  four  books  of  dialogues, 
containing  the  principal  hiftories  of  the  Bible  in  ele¬ 
gant  Latin  $  fo  that  youth  might  thereby  make  a  pro¬ 
ficiency  in  piety  and  in  the  Latin  tongue  at  the  fame 
time.  But  Jhis  principal  work  is  a  Latin  and  French 
tranflation  of  the  Scripture.  He  began  the  Latin 
tranflation  at  Geneva  in  1542,  and  finifhed  it  at  Bafil 
in  I  V50.  It  was  printed  at  Bafil  in  1551*  and  dedi¬ 
cated  by  the  author  to  Edward  VI.  king  of  England. 

The  French  verfion  was  dedicated  to  Henry  IL  of 

France, 


jj  .aftaHo 

il 

J  uclftcl. 
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‘France,  and  printed  at  Bafil  in  1555.  The  fault  which  It  was  taken  by  Philip  V. 


has  been  moft  generally  condemned  in  his  Latin  tranf- 
^  lation,  is  the  afleclation  of  ufmg  only  claflical  terms. 

CASTALIUS  FONS  (Strabo,  Paufanias);  Cajlalia , 
(Pindar,  Virgil)  *,  a  fountain  at  the  foot  of  Mount 
Parnalfus,  in  Phocis,  near  the  temple  of  Apollo,  or 
near  Delphi  ;  facrcd  to  the  Mufes,  thence  called  Ca- 
Jlalides.  Its  murmurs  were  thought  prophetic,  (Nori- 
nius,  Lucian).  See  the  articles  Delphi  and  Par¬ 
nassus. 

CASTANEA.  See  Fagus,  Botany  Index . 
CASTANETS,  Castagnettes,  or  Castanet- 
TAS,  a  kind  of  mufical  inftrument,  wherewith  the 
Moors,  Spaniards,  and  Bohemians,  accompany  their 
dances,  farabands,  and  guitars.  It  con  fids  of  two 
little  round  pieces  of  wood  dried,  and  hollowed  in 
manner  of  a  fpoon,  the  concavities  whereof  are  placed 
on  one  ano  her,  fattened  to  the  thumb,  and  beat  from 
time  to  time  with  the  middle  linger,  to  direct  their 
motion  and  cadences.  The  caflanets  may  be  beat 
eight  or  nine  times  in  the  Ipace  of  one  meafure,  or  fe- 
cond  of  a  minute. 

CASTANOVITZ,  a  town  of  Croatia,  tttuated  on 
the  river  Unna,  which  divides  Chriftendom  from  Tur¬ 
key.  E.  Long.  17.  20.  N.  Lat.  45.  40.  It  is  fub- 
je£t  to  the  houie  of  Auftria. 

CASTE L,  Lewis  Bertrand,  a  learned  Jefuit,  was 
bom  at  Montpelier  in  1688,  and  entered  among  the 
Jefuits  in  1703.  He  ftudled  polite  literature  in  his 
youth  ;  and  at  length  applied  himfelf  entirely  to  the 
ftudy  of  mathematics  and  natural  philofophy.  He 
diftinguiftied  himfelf  by  writing  on  gravity  5  the  ma¬ 
thematics  j  and  on  the  mufle  of  colours,  a  very  whim- 
fical  idea,  which  he  took  great  pains  to  reduce  to 
pra£Hce.  His  piece  011  gravity,  entitled  Traite  de  la 
Penfateur  Unherfelle ,  wras  printed  at  Paris  in  1724. 
He  afterwards  publifhed  his  Mathmatiqne  Unherfelle ; 
which  occafioned  his  being  unanimoufly  chofcn  a  fel¬ 
low  of  the  Royal  Society  of  London,  without  the 
leaft  felicitation.  He  was  alfo  a  member  of  the  aca¬ 
demies  of  Bourdeaux  and  Rouen  :  but  his  Clavecin 
oculaire  made  the  moft  noife  j  and  he  fpent  much 
time  and  expence  in  making  an  harpfichord  for  the 
eye,  but  without  fuccefs.  He  alfo  wrote  for  and 
againft  Sir  Ifaac  Newton,  and  publiftied  fcveral  other 
works ;  the  principal  of  which  are,  Lc  Plan  du  Mathema- 
tique  abregee,  and  a  treatife  entitled  Optique  des  Couleurs . 
He  led  a  very  exemplary  life,  and  died  in  1757. 

CASTELAMARA,  a  town  of  Italy,  in  the  king¬ 
dom  of  Naples,  and  the  Hither  Principato,  with  a 
bijfhop’s  fee,  and  a  good  harbour.  E.  Long.  14.  15. 
N.  Lat.  41.  40. 

CASTEL-aragonese,  a  ftrong  town  of  Italy,  in 
the  ifland  of  Sardinia,  with  a  bilhop’s  fee,  and  a  good 
harbour.  It  is  feated  on  the  N.  W.  coaft  of  the  ifland, 
in  E.  Long.  8.  57.  N.  Lat.  40.  56. 

CASTE L-Branco^  a  town  of  Portugal,  and  capital 
©f  the  province  of  Beira  }  feated  on  the  river  Lyra, 
35  miles  N.  W.  of  Alcantara.  W.  Long.  8.  o.  N. 
Lat;  39*  35* 

CASTEL-Franco ,  a  very  fmall,  but  w  ell  fortified  fron¬ 
tier  town  of  the  Bolognefe,  in  Italy,  belonging  to  the 
Pope. 

Caste L-de-Vde,  a  fmall  Qrcng  town  of  Alentcjo. 
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CASTEL  Folk ,  a  town  of  Spain,  in  Catalonia,  feat¬ 
ed  on  an  inacceftible  eminence,  between  Gironne  and 
Campredon,  about  15  miles  from  each,  and  near  the 
river  Fulva. 

C ASTEL-Gando/pho ,  a  town  of  Italy,  in  the  territory 
of  the  church,  wuth  a  cattle,  to  which  the  pope  retire* 
in  the  fummer  feafon  5  10  miles  S.  by  E.  of  Horne. 
E.  Long.  12.  46.  N.  Lat.  41.  44. 

CASTEL-Novo ,  a  ftrong  town  of  Dalmatia,  fubjedft 
to  the  Venetians  j  feated  on  the  gulf  of  Cataro,  in 
E.  Long.  18.  45.  N.  Lat.  42.  25. 

CASTEL-Rodrho ,  a  town  of  Portugal,  in  the  pro¬ 
vince  of  Tra-los-Montes,  in  W.  Long.  7.  i.  N.  Lat* 
41.0. 

CASTEL~Novo  de-Carftgftana,  a  town  of  Italy,  in  the 
Modenefe,  with  a  ftrong  fortrefs.  It  is  the  capital  of 
the  valley  of  Carfagnana,  and  feated  011  the  river  £>er- 
chio,  1  7  miles  above  Lucca. 

C AST Eh-del-Ovo,  a  fmall  iftand  in  the  Tufean  fea, 
in  the  gulf  of  Naples,  near  a  town  of  that  name,  to 
which  it  is  joined  by  a  ftone  bridge.  The  fortreis  is 
called  Caftel-del-Ovo,  in  which  there  is  always  a  good 
garrifon. 

CASTELBAR,  a  town  of  Ireland,  in  the  county 
of  Mayo,  and  province  of  Connaught,  33  miles  N.  of 
Galway.  W.  Long.  9.  25.  N.  Lat.  53.  45. 

CAST  ELL,  Edmund,  D.  D.  a  learned  Englilh  di¬ 
vine  of  the  17th  century,  diftinguiftied  by  his  ikill  in 
the  eaftern  languages.  He  was  educated  at  Cam¬ 
bridge  j  where  he  was  mailer  of  Catharine  hall,  and 
Arabic  profeflbr  j  and  was  at  length  canon  of  Canter¬ 
bury.  He  had  the  greateft  ihare  in  the  Polyglott  Bible 
of  London  ;  and  wrote  the  Heptaglotton  pro  Jepttm  0 
rienlalihus ,  &c.  On  this  excellent  work,  which  occu¬ 
pied  a  great  part  of  his  life.,  he  bellowed  incredible 
pains  and  expence,  even  to  the  breaking  of  his  confti- 
tution,  and  exhaufting  of  his  fortune,  having  expended 
no  lefs  than  i2,ocol.  upon  that  work.  At  length, 
when  it  was  printed,  the  copies  remained  unfold  upon 
his  hands.  He  died  in  1685;  and  lies  buried  in  the 
churchyard  of  Higham  Gobyon  in  Bedfordlliire,  of 
which  he  was  re&or.  It  appears  from  the  infer ipti on 
on  his  monument,  which  he  ere&ed  in  his  lifetime,  that 
he  was  chaplain  to  Charles  II.  He  bequeathed  all  his 
oriental  manuferipts  to  the  univerfity  of  Cambridge,  on 
condition  that  his  name  iliould  be  written  on  every  co¬ 
py  in  the  colle£lion. 

CASTELLA,  a  town  of  the  Mantuan,  in  Italy, 
about  five  miles  north -eaft  of  the  city  of  Mantua. 
E.  Long.  11.  15.  N.  Lat.  45.  30. 

CASTELLAN,  the  name  of  a  dignity  or  charge 
in  Poland  ;  The  caftcllans  are  fenators  of  the  king¬ 
dom,  but  fenators  only  of  the  lower  clafs,  who,  in 
diets,  fit  on  low  feats,  behind  the  palatines,  or  great 
fenators.  They  are  a  kind  of  lieutenants  of  provinces, 
and  command  a  part  of  the  palatinate  under  the  palatine. 

CASTELLANY,  the  territory  belonging  to  any 
city  or  town,  chiefly  ufed  in  France  and  Flanders  ; 
Thus  we  fay,  the  caftellany  of  Lille,  Ypres,  &c. 

CASTELLARIUS,  the  keeper,  or  curator,  of  a 
caftellum.  Gruter  gives  an  ancient  fepulchral  inferip- 
tion  in  memory  of  a  cafeilavius, 
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CafteUatio  CASTELLATIO,  in  middle-age  writers,  the  aft 
II.  of  building  a  caftle,  or  of  fortifying  a  houfc,  and 
raftiglione  ren(jer;ng  jt  a  caftle. — By  the  ancient  Englifti  laws, 

*  caftellation  was  prohibited  without  the  king’s  lpecial 
licenfe. 

CASTELLI,  Bernard,  an  Italian  painter,  was 
born  at  Genoa  in  1557  *,  and  excelled  in  colouring  and 
in  portraits.  He  was  the  intimate  friend  of  1  affo,  and 
took  upon  him  (elf  the  taj[k  of  deiigning  and  etching 
the  figures  of  his  Jerufalem  Delivered.  He  died  at 
Genoa  in  1629. 

Valerio  Caftelli,  one  of  his  fons,  was  born  at  Ge¬ 
noa  in  1625,  and  furpafled  his  father.  He  particu¬ 
larly  excelled  in  painting  battles  *,  which  he  compofed 
with  fpirit,  and  executed  them  with  fo  pleafing  a  va¬ 
riety,  and  fo  great  freedom  of  hand,  as  gained  him 


Caftile. 


univerfal  applaufe.  His  horfes  are  admirably  drawn, 
thrown  into  attitudes  that  are  natural  and  becoming, 
full  of  motion,  aftion,  and  life.  In  that  ilyle  of 
painting  he  {bowed  all  the  fire  of  1  intoretto,  united 
with  the  fine  tafte  of  compofition  of  Paolo  Veroncfe. 
He  died  in  1659.  The  works  of  this  mailer  are  not 
very  frequent ;  but  they  are  defervedly  held  in  very 
high  eileem.  It  is  believed  that  a  greater  number  of 
his  eafel  pictures  are  in  the  eoliewlions  of  the  nobility 
and  gentry  of  England,  than  in  any  other  part  of  Eu- 

rope.  ,  r 

CASTELLORUM  operatio,  cafile  work,  or  fer- 
vice  and  labour  done  by  inferior  tenants  for  the  build¬ 
ing  and  upholding  of  caftles  of  defence  5  towards  which 
fome  gave  perfonal  aftiftance,  and  otners  paid  their 
contributions.  This  was  one  of  the  three  neceflary 
charges  to  whieh  all  lands  among  the  Anglo-Saxons 
were  exprefsly  fubjeft. 

CASTELVETRO,  Lewis,  a  native  of  Modena, 
of  the  16th  century,  famous  for  his  Comment  on  Arif 
totle's  Poetics .  He  was  profecuted  by  the  inquifition 
for  a  certain  book  of  Melan&lion,  which  he  had  tranf- 
lated  into  Italian.  He  retired  to  Bafil,  where  he 
died* 

CASTIGATION,  among  the  Romans,  tne  punifh- 
ment  of  an  offender  by  blows,  or  beating  with  a  wand 
or  fwitch.  Caftigation  was  chiefly  a  military  punifh- 
ment ;  the  power  of  infli&ing  of  which  on  the  foldiery 
wras  given  to  the  tribunes.  Some  make  it  of  two  kinds  \ 
one  with  a  Hick  or  cane,  called  fnfigatio  :  the  other 
with  rods,  ealled  fcigcllotio  .*  the  latter  was  the  moil 
di  {honourable. 

CASTIGATORY  for  Scolds.  A  woman  in¬ 
deed  for  being  a  common  fcold,  if  conyiaed,  (hall  be 
placed  in  a  certain  engine  of  corre&ion,.  ealled  the 
f rebucket  cnfigatorij,  or  cucking  fool ;  which,  m  the 
Saxon  language,  fignifies  the  folding  fool ;  though 
now  it  is  frequently  corrupted  into  the  ducking  fool ; 
becaufe  tbe  refidue  of  the  judgement  is,  that  when  {he 
is  placed  therein,  {he  (hall  be  plunged  in  water  for  her 
pun’fhment 

CASTIGLIONE,  Giovanni  Benedetto,  a  ce¬ 
lebrated  pai  ter,  was  born  at  Genoa  in  1616.  His 
firft  mailer  was  Gio-Battifta  Paggi.  Afterwards  he 
ft  died  under  Andrea  Ferrari  5  and  laftly  perfeaed  him- 
felf  from  the  inftrudlions  of  Anthony  Vandyck,  who 
at  that  time  refided  at  Genoa.  He  painted  portraits, 
hiftoricnl  pieces,  landfcapes.  and  caftles  5  in  the  latter  of 
which  he  is  faid  chiefly  to  have  excelled )  as  alfo  in  fairs, 


markets,  and  all  kinds  of  rural  fceries.  By  this  m after  Caftigi;oni! 
we  have  alfo  a  great  number  of  etchings,  which  are  all  11 
fpirited,  free,  and  full  of  tafte.  The  eiled!  is,  in  ge- , 
neral,  powerful  and  pleafing  *,  and  many  of  them  have 
a  more  harmonized  and  finiftied  appearance  than  is 
ufual  from  the  point,  fo  little  afiifted  by  the  graver. 

His  drawing  of  the  naked  figure,  though  by  no  means 
corred,  is  notwithftanding  managed  in  a  ftyle  that  in¬ 
dicates  the  hand  of  the  mafter. 

His  fon,  Francefco ,  was  bred  under  himfelf,  and  ex¬ 
celled  in  the  fame  fubjedsj  and  it  is  thought  that  ma¬ 
ny  good  paintings  which  are  aferibed  to  Benedetto,  and 
are  frequently  feen  at  Tales,  or  in  modern  collections, 
are  copies  after  him  by  his  fon  Francefco,  or -perhaps 
originals  of  the  younger  Caftiglione. 

CaSTIGLIONE,  a  lmall  but  ftrong  town  of  Italy, 
in  Mantua,  with  a  caftle.  It  was  taken  by  the  Ger¬ 
mans  in  1701,  and  the  French  defeated  the  Imperial- 


7c 6.  E.  Long.  10.  29.  N.  Lat.  43. 


ifts  near  it  in  1 
23. 

CASTIGLIONI,  Balthazar,  an  eminent  Italian 
nobleman,  defeended  from  an  llluftrious  and  ancient 
family,  and  born  at  his  own  villa  at  Cafalico  in  the 
duchy  of  Milan  in  1478.  He  ftudied  painting,  feulp- 
ture,  and  architedlure,  as  appears  from  a  book  ho 
wrote  in  favour  of  thefe  arts  and  excelled,  fo  much 
in  them,  that  Raphael  Urbino,  and  Buonaroti,  though 
incomparable  artifts,  never  thought  their  works  com¬ 
plete,  without  the  approbation  of  Count  Caftigliom. 
When  he  was  26  years  of  age,  Guido  Ubaldo,  duke 
of  Urbino,  fent  him  ambaftador  to  Pope  Julius  IL 
He  was  fent  upon  a  feeond  embaffy  to  Louis  XII.  of 
France,  and  upon  a  third  to  Henry  VII.  of  England. 
After  he  had  defpatehed  his  bufinefs  here,  he  return¬ 
ed,  and  began  his  celebrated  work,  entitled  the  Cour¬ 
tier  ;  whieh  he  completed  at  Rome  in  1516.  I  his 
•work  is  full  of  moral  and  political  inftru&ion  ;  and  if 
we  feek  for  the  Italian  tongue  in  perfection,  it  is  laid 
to  be  nowhere  better  found  than  in  this  performance. 
A  verfion  of  this  work,  together  with  the  original  Ita¬ 
lian,  -was  publiftied  at  London  in  1727,  by  A.  P.  Ca- 
ftiglioni,  a  gentleman  of  the  fame  family,^  who  refided 
there  under  the  patronage  of  Dr  Gibfon,  bilhop  of  Lon¬ 
don.  Count  Caftiglioni  was  fent  by  Clement  VII.  to 
the  court  of  the  emperor  Charles  V.  in  quality  of  le¬ 
gate,  and  died  at  Toledo  in  1529 • 

CASTILE,  New,  or  The  Kingdom  of  Toledo, 
a  province  of  Spain,  bounded  on  the  north  by  Old 
Caftile,  on  the  eaft  by  the  kingdoms  of  Arragon  and 
Valencia,  on  the  fouth  by  thole  of  Murcia  and  Anda- 
lufia,  and  on  the  weft  by  the  kingdom  of  Leon.  It 
is  divided  into  three  parts  ;  Argaria  to  the  north, 
Mancha  to  the  eaft,  and  Sierra  to  the  fouth.  Madrid 
is  the  capital.  Both  thefe  provinces  are  very  well  wa¬ 
tered  with  rivers,  and  the  air  is  generally  pure  and 
healthy  *,  but  the  land  is  mountainous,  dry,  and  un¬ 
cultivated,  through  the  lazinefs  of.  the  inhabitants. 
The  north  part  produces  fruits  and  wine,  and  the  fouth 
good  paftures  and  fine  wool.  Thefe  provinces  are  di¬ 
vided  by  a  long  chain  of  mountains  which  run  from 

eaft  to  weft.  .  # 

Castile,  Old ,  a  province  of  Spain,  with  the  title 
of  a  kingdom.  It  is  about  192  miles  in  length,  and  1 1  5 
in  breadth  \  bounded  on  the  fouth  by  New  Caftile, 
on  the  eaft  by  Arragon  and  Navarre,  on  the  north  by 
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Encay  and  Afturias,*and  on  the  weft  by  the  kingdom 
of  Loon.  Burgos  is  the  capital  town. 
t  CASTILE-de-Oroy  a  fertile  and  large  country  in 
South  America,  lying  to  the  weft  of  the  Oroonoko.  It 
comprehends  eight  governments  ;  viz.  Terra  Firma, 
Proper  Carthagena,  St  Martha,  Rio  dc  la  Hacha,  Ve¬ 
nezuela,  New  Andalufia,  Popayan,  and  the  kingdom 
of  New  Granada. 

CASTILLAN,  or  Castillane,  a  gold  coin  cur¬ 
rent  in  Spain,  and  worth  fourteen  rials  and  fixteen 
deniers. 

Castilla  NT,  is  alfo  a  weight  ufed  in  Spain  for  weigh-’ 
ing  gold.  It  is  a  hundredth  part  of  a  pound  Spanifh 
weight.  What  they  commonly  call  a  weight  of  gold 
in  Spain  is  always  underftood  of  the  caftilian. 

CASTILLARA,  a  town  of  the  Mantuan  in  Italy, 
fituated  fix  miles  north -eaft  of  the  city  of  Mantua. 
L.  Long.  ii.  2 >•  N.  Lat.  45.  20. 

CASTILLON,  a  town  of  France,  in  the  depart* 
incut  of  Gironde,  fituated  on  the  river  Dordogne,  16 
miles  eaft  of  Bourdcaux.  W.  Long.  2.  40.  N.  Lat,  44% 

5°- 

CASTING,  in  foundry,  the  running  of  metal  into 
a  mould,  prepared  for  that  purpofe. 

Casting  of  Meta/s ,  of  Letters ,  Bcl/s^  &c.  See  the 
article  Foundry. 

CASTING  in  Sand  or  Earth ,  is  the  running  of  me¬ 
tals  between  two  frames,  or  moulds,  filled  with  fand  or 
earth,  wherein  the  figure  that  the  metal  is  to  take  has 
been  imprefTed  en  crcux ,  by  means  of  the  pattern. 

Casting,  among  fculptors,  implies  the  taking  of  cads 
und  impreflions  of  figures,  buds,  medals,  leaves,  &c* 

The  method  of  taking  of  cads  of  figures  and  buds 
is  mod  generally  by  the  ufe  of  pladcr  of  Paris,  i.  e. 
alabader  calcined  by  a  gentle  heat.  The  advantage  of 
ufing  this  fubdance  preferably  to  others  is,  that  not- 
withdanding  a  flight  calcination  reduces  it  to  a  pul- 
verine  date,  it  becomes  again  a  tenacious  and  cohering 
body,  by  being  moidened  with  water,  and  afterwards 
differed  to  dry  \  by  which  means  either  a  concave  or 
a  convex  figure  may  be  given  by  a  proper  mould  or 
model  to  it  when  wet,  and  retained  by  the  hardnefs 
it  acquires  when  dry  :  and  from  thefe  qualities,  it  is 
fitted  for  the  double  purpofe  of  making  both  cads,  and 
moulds  for  forming  thofe  cads.  The  particular  manner 
of  making  cads  depends  on  the  form  of  the  fubjeft  to 
be  taken.  Where  there  arc  no  projecting  parts,  it  is 
very  fimple  and  eafy  \  as  likewife  where  there  are 
fuch  as  form  only  a  right  or  any  greater  angle  with 
the  principal  furface  of  the  body  ;  but  where  parts 
projeCI  in  leffer  angles,  or  form  a  curve  inclined  to¬ 
wards  the  principal  furface  of  the  body,  the  work  is 
more  difficult* 

The  fird  dep  to  be  taken  is  the  forming  the  mould. 
In  order  to  this,  if  the  original  er  model  be  a  bafs  re¬ 
lief,  or  any  other  piece  of  a  flat  form,  having  its  fur- 
faee  fird  well  greafed,  it  mud  be  placed  on  a  proper 
table,  and  furrounded  by  a  frame,  the  Tides  of  which 
mud  be  at  fuch  a  didance  from  it  as  will  allow  a  pro¬ 
per  thieknefs  for  the  Tides  of  the  mould.  As  much 
plader  as  will  be  fufficient  to  cover  and  rife  to  fuch  a 
thieknefs  as  may  give  fufficient  drength  to  the  mould, 
&s  alfo  to  fill  the  hollow  betwixt  the  frame  and  the 
model,  mud  be  moidened  with  water,  till  it  be  jud 
sf  fuch  confidence  as  will  allow  it  to  be'  poured  upon 


the  model.  This  mud  be  done  as  foon  as  poffible  \ 
or  the  plader  would  concrete  or  fet,  fo  as  to  become 
more  troublcfome  in  the  working,  or  unfit  to  be  ufed. 
The  whole  mud  then  be  differed  to  remain  in  this 
condition,  till  the  plader  has  attained  its  hardnefs  j 
and  then  the  frame  being  taken  away,  the  preparatory 
cad  or  mould  thus  formed  may  be  taken  off  from  the 
fubjcCI  entire* 

Where  the  model  or  original  fubjeCt  is  of  a  round 
or  ereCl  form,  a  different  method  mud  be  purfued  \ 
and  the  mould  mud  be  divided  i*ito  feveral  pieces  :  or 
if  the  fubjeCt  condds  of  detached  and  proje&ing  parts, 
it  is  frequently  mod  expedient  to  cad  fuch  parts  fepa- 
rately,  and  afterwards  join  them  together. 

Where  the  original  fubjc6I  or  mould  forms  a  round, 
or  fpheroid,  or  any  part  of  fuch  round  or  fpheroid, 
more  than  one  half  the  plader  mud  be  ufed  without 
any  frame  to  keep  it  round  the  model  ;  and  mud  be 
tempered  with  water  to  fuch  a  confidence,  that  it  may 
be  wrought  with  the  hand  like  very  foft  pafte  ;  but 
though  it  mud  not  be  fo  fluid  as  when  prepared  for 
flat-figured  models,  it  mud  yet  be  as  moid  as  is  com* 
patible  with  its  cohering  fufficiently  to  hold  together  \ 
and  being  thus  prepared,  it  mud  be  put  upon  the  mo¬ 
del,  and  compreffed  with  the  hand,  or  any  flat  indru- 
ment,  that  the  parts  of  it  may  adapt  themfelves,  in  the 
mod  perfe£l  manner  to  thofe  of  the  fubje£l,  as  well 
as  to  be  conlpaft  with  refpeft  to  themfelves.  When 
the  model  is  fo  covered  to  a  convenient  thieknefs,  the 
whole  mud  be  left  at  red  till  the  plader  be  fet  and 
firm,  fo  as  to  bear  dividing  without  falling  to  pieces, 
or  being  liable  to  be  put  out  of  its  form  by  flight  vio¬ 
lence  ;  and  it  mud  then  be  divided  into  pieces,  in  or¬ 
der  to  its  being  taken  off  from  the  model,  by  cutting 
it  with  a  knife  with  a  very  thin  blade  :  and  being  di¬ 
vided,  mud  be  cautioudy  taken  off,  and  kept  till  dry  5 
but  it  mud  be  always  carefully  obferved,  before  the 
feparation  of  the  parts  be  made,  to  notch  them  aerofs 
the  joints  or  lines  of  the  divifion,  at  proper  diflanccs, 
that  they  may  with  eafe  and  certainty  be  properly  con¬ 
joined  again  \  wffiich  would  be  much  more  precarious 
and  troublcfome  without  fuch  dire  (dive  marks.  The 
art  of  properly  dividing  the  moulds,  in  order  to  make 
them  feparate  from  the  model,  requires  more  dexterity 
and  ikill  than  any  other  thing  in  the  art  of  cading  5 
and  does  not  admit  of  rules  for  the  mod  advantageous 
condu£t  of  it  in  every  cafe.  Where  the  fubje6t  is  of 
a  round  or  fpheroidal  form,  it  is  bed  to  divide  the 
mould  into  three  parts,  which  will  then  ealily  come 
off  from  the*  model  :  and  the  fame  will  hold  good  of 
a  cylinder  or  any  regular  curved  figure. 

The  mould  being  thus  formed,  and  dry,  and  the 
parts  put  together,  it  mud  be  fird  greafed,  and  placed 
in  fuch  a  pofition  that  the  hollow  may  lie  upwards, 
and  then  filled  with  plader  mixed  wfith  water,  in  the 
fame  proportion  and  manner  as  was  dire 61  ed  for  the 
cading  the  mould  :  and  when  the  cad  is  perfectly  fet 
and  dry,  it  mud  be  taken  out  of  the  mould,  and  re¬ 
paired  where  it  is  neceffary  \  w  hich  finidies  the  ope* 
tat  ion. 

This  is  all  that  is  required  with  refped  to  fubje&s 
where  the  furfaces  have  the  regularity  above-men¬ 
tioned  :  but  where  they  form  curves  which  interfeft 
each  other,  the  conduct  of  the  operation  mud  be  va¬ 
ried  with  refpeft  to  the  manner  of  taking  the  cad  of 
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Oaftmg.  the  mould  from  off  the  fubjeCl  or  model  \  and  where 
there  are  long  projecting  parts,  fuch  as  legs  or  arms, 
they  (hould.be  wrought  in  feparate  caffs,  The  opera¬ 
tor  may  eafily  judge,  from  the  original  fubjeCts,  what 
parts  will  come  off  together,  and  what  require  to  be 
feparated  :  the  principle  of  the  whole  conffff s  only  in 
this,  that  where  under-workings,  as  they  are  called, 
occur,  that  is,  wdierever  a  ftraight  line  drawn  from  the 
bafis  or  infertion  of  any  projection,  would  be  cut  or 
croffed  by  any  part  of  fuch  projection,  fuch  part  can¬ 


not  be  taken  'off  w  ithout  a  divifion  ;  which  muff  be 


made  either  in  the  place  where  the  projection  would 
crofs  the  ftraight  line  ^  or,  as  that  is  frequently  difficult, 
the  whole  projection  muff  be  feparated  from  the  main 
body,  and  divided  alfo  lengthwife  into  twro  parts ;  and 
where  there  are  no  projections  from  the  principal  fur- 
faces,  but  the  body  is  fo  formed  as  to  render  the  fur- 
face  a  compofition  of  fuch  curves,  that  a  ftraight  line 
being  drawn  parallel  to  the  furface  of  one  part  would 
be  cut  by  the  outline,  in  one  or  more  places,  of  ano¬ 
ther  part,  a  divifion  of  the  whole  {hould  be  made,  fo 
as  to  reduce  the  parts  of  it  into  regular  curves,  which 
muff  then  be  treated  as  fuch. 

In  larger  mafies,  where  there  would  otherwife  be  a 
great  thicknefs  of  the  plafter,  a  core  or  body  may  be 
put  within  the  mould,  in  order  to  produce  a  hollow  in 
the  caff  ;  which  both  faves  the  expence  of  the  plafter, 
and  renders  the  caff  lighter. 

This  core  may  be  of  wrood,  where  the  forming  a 
hollow  of  a  ftraight  figure,  or  a  conical  one  with  the 
balls  outward,  will  aniwer  the  end  :  but  if  the  cavity 
require  to  be  round,  or  of  any  curve  figure,  the  core 
cannot  be  then  drawn  while  entire  ;  and  confequently 
fhould  be  of  fuch  matter  as  may  be  taken  out  piece¬ 
meal.  In  this- cafe,  the  core  is  beft  formed  of  clay  j 
which  muft  be  worked  upon  wires  to  give  it  a  tenacity, 
and  fufpended  in  the  hollow  of  the  mould  by  crofs 
wires  lying  over  the  mouth  ;  and  when  the  plafter  is 
fufficiently  fet  to  bear  handling,  the  clay  muft  be  pick¬ 
ed  out  by  a  proper  inftrument. 

Where  it  is  defired  to  render  the  plafter  harder,  the 
water  with  which  it  is  tempered  (hould  be  mixed  with 
parchment  fixe  properly  prepared,  which  will  make  it 
very  firm  and  tenacious. 

In  the  fame  manner,  figures,  bufts,  &c.  may  be 
caft  of  lead,  or  any  other  metal,  in  the  moulds  of  pla- 


per  hangings,  or  fine  cotton  plucked  or  cut  till  it  is 
very  (hort,  {hould  be  mixed  with  the  allies  or  fand  be¬ 
fore  they  arc  added  to  the  clay  to  make  the  compofition 
for  the  mould.  The  proportion  {hould  be  according  to 
the  degree  of  cohefion  required  }  but  a  fmall  quantity 
will  aniwer  the  end,  if  the  other  ingredient  of  the  com¬ 
pofition  be  good,  and  the  parts  of  the  mould  properly 
linked  together  by  means  of  the  wires  above  direCted. 

There  is  a  method  of  taking  caffs  in  metals  from 
fmall  animals,  and  the  parts  of  vegetables,  which  may 
be  praCtifed  for  foine  purpofes  with  advantage  :  par¬ 
ticularly  for  the  decorating  grottoes  or  rock  works, 
where  nature  is  imitated.  ’I  he  proper^  kinds  of  animals 
are  lizards,  fnakes,  frogs,  birds  or  infeCts  }  the  eafl:3 
of  which,  if  properly  coloured,  will  be  exa&  reprefen- 
tations  of  the  originals. 

This  is  to  be  performed  by  the  following  method  : 
A  coffin  or  proper  cheff  for  forming  the  mould  being 
prepared  of  clay,  or  four  pieces  of  boards  fixed  toge¬ 
ther,  the  animal  or  parts  of  vegetables  muff  be  fufpend¬ 
ed  in  it  by  a  firing  j  and  the  leaves,  tendrils  or  other 
detached  parts  of  the  vegetables,  or  the  legs,  wings, 
&:c.  of  the  animals,  properly  feparated,  and.  adjulled 
in  their  right  pofition  by  a  fmall  pair  of  pincers :  a 
due  quantity  of  plafter  of  Paris  and  calcined  talk, 
in  equal  quantities,  with  fome  alumcn  plumofum, 
muft  then  be  tempered  with  water  to  the  proper  con¬ 
fidence  for  cafting  5  and  the  fubjeCl  from  whence  the 
caft  is  to  be  taken,  alfo  the  Tides  of  the  coffin,  moiften- 
ed  with  fpirit  of  wine.  The  coffin  or  cheff  muft  then 
be  filled  with  the  tempered  compofition  of  the  plafter 
and  talk,  putting  at  the  fame  time  a  piece  of  ftraight 
ftick  or  wood  to  the  principal  part  of  the  body.o.f  the 
fubjeCt,  and  pieces  of  thick  wire  to  the  extremities  of 
the  other  parts,  in  order  that  they  may  form,  when 
drawn  out  after  the  matter  of  the  mould  is  properly 
fet  and  firm,  a  channel  for  pouring  in  the  melted 
metal,  and  vents  for  the  air  •,  which  otherwife  by  the 
rarefaCtion  it  would  undergo  from  the  heat  of  the  me¬ 
tal  would  blowr  it  out  or  buvft  the  mould.  In  a  (hort 
time  the  plafter  and  talk  will  fet  and  become  hard, 
when  the  ftick  and  wires  may  be  drawn  out,  and  the 
frame  or  coffin  in  which  the  mould  was  caft  taken  aw  ay  1 
and  the  mould  muft  then  be  put  firft  into,  a  moderate 
heat,  and  afterwards,  when  it  is  as  dry  as  it  can  be  ren¬ 
dered  by  that  degree,  removed  into  a  greater  *,  which 
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fter  *,  only  the  expence  of  plafter,  and  the  tedioufnefs  may  be  gradually  incrcafed  till  the  whole  be  red  hot. 
.fa  1 Aw  3  vprv  larffp  Tin*  animal  or  nart  of  any  vegetable,  which  wras  m- 


©f  its  becoming  fufficiently  dry,  when  in  a  very  large 


mafs,  to  bear  the  heat  of  melted  metal,  render  the  ufe 
of  clay,  compounded  with  fome  other  proper  materials, 
preferable  where  large  fubjeCts  are  in  queftion.  The 
clay,  in  this  cafe,  {hould  be  waftied  over  till  it  be  per¬ 
fectly  free  from  gravel  or  (tones  }  and  then  mixed  w  ith 
a  third  or  more  of  fine  fand  to  prevent  it  cracking  •, 
or,  inftead  of  fand,  coal  allies  fifted  fine  may  be  ufed. 
Whether  plafter  or  clay  be  employed  for  the  cafting  in 
metal,  it  is  extremely  neceffary  to  have  the  mould  per¬ 
fectly  dry :  otherwife  the  moiiture,  being  rarefied,  will 
make  an  explofion  that  will  blow  the  metal  out  of  the 
mould,  a$d  endanger  the  operator,  or  at  leaft  crack  the 
mould  in  fuch  a  manner  as  to  fruftrate  the  operation. 
Where  the  parts  of  a  mould  are  larger,  or  projeCt 
much,  and  confequently  require  a  greater  tenacity  of 
the  matter  they  are  formed  of  to  keep  them  together, 
{locks  of  cloth,  prepared  like  thofe  defigned  for  pa- 


The  animal  or  part  of  any  vegetable, 
eluded  in  the  mould,  will  then  be  burnt  to  a  coal  }  and 
may  be  totally  calcined  to  allies,  by  blowing  for  fome 
time  gently  into  the  channel  and  paffages  made  for 
pouring  in  the  metal,  and  giving  vent  to  the  air,  which 
will,  at  the  fame  time  that  it  deftroys  the  remainder 
of  the  animal  or  vegetable  matter,  blow  out  the  allies. 
The  mould  muft  then  be  fullered  to  cool  gently  j  and 
will  be  perfcCt  5  the  dcftruClion  of  the  fubftance  of  the 
animal  or  vegetable  having  produced  a  hollow7  of  a  fi¬ 
gure  cor efpon dent  to  it  :  but  it  may  be  neverthelefs 
proper  to  {hake  the  mould,  and  turn  it  upfide  down, 
as  alfo  to  blow  w  ith  the  bellows  into  each  of  the  air- 
vents,  in  order  to  free  it  wholly  from  any  remainder  of 
the  allies  or  w  here  there  may  be  an  opportunity  of 
filling  the  hollow  wfith  quickfilver  without  cxpence,  it 
will  be  found  a  very  effectual  method  of  clearing  the 
cavity. 


,  as  all  duft,  allies,  ox  fmall  detached  bodies,  will 
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ncceflhrily  rife  to  the  furface  of  the  quickfilver,  and  be 
poured  out  with  it.  The  mould  being  thus  prepared,  it 
mull  be  heated  very  hot  when  ufed,  if  the  calf  be  made 
with  eopper  or  brafs  ;  but  a  lefs  degree  ^ill  ferve  for 
lead  or  tin;  and  the  matter  being  poured  in,  the  mould 
mud  be  gently  ftruck ;  and  then  fuffered  to  reft  till  it 
be  eold  ;  at  which  time  it  muft  be  carefully  taken  from 
the  eaft,  but  without  the  lead  force ;  for  fuch  parts  of 
the  matter  as  appear  to  adhere  more  ftrongly,  muft  be 
foftened  by  foaking  in  water  till  they  be  entirely  loof- 
ened,  that  none  of  the  more  delicate  parts  of  the  eaft 
may  be  broken  oif  or  bent. 

Where  the  alumen  plumofum,  or  talk,  cannot  eafily 
be  proeured,  the  plafter  may  be  ufed  alone  ;  but  it  is 
apt  to  be  calcined  by  the  heat  ufed  in  burning  the  ani¬ 
mal  or  vegetable  from  whence  the  call;  is  taken,  and 
to  become  of  too  incohering  and  crumbly  texture  ;  or, 
for  cheapnefs,  Sturbridge  or  any  other  good  clay,  wafh- 
ed  over,  till  it  be  perfe&ly  fine,  and  mixed  with  an 
equal  part  of  fand,  and  fome  flocks  cut  fmall,  may  be 
employed.  Pounded  pumice  ftonc  and  plafter  of  Paris, 
taken  in  equal  quantities,  and  mixed  with  wafhed  clay 
in  the  fame  proportion,  is  faid  to  make  excellent  moulds 
for  this  and  parallel  ufes. 

Cads  of  medals,  or  fuch  fmall  pieces  as  are  of  a  fimi- 
lar  form,  may  be  made  in  plafter  by  the  method  dire<ft- 
ed  for  bafs  relievos. 

Indeed  there  is  nothing  more  required  than  to  form 
a  mould  by  laying  them  on  a  proper  board,  and  having 
furrounded  them  by  a  rim  made  by  the  piece  of  a  card 
or  any  other  pafteboard,  to  fill  the  rim  with  foft  tem¬ 
pered  plafter  of  Paris ;  which  mould,  when  dry,  will 
ferve  for  feveral  cads.  It  is  neverthclefs  a  better  me¬ 
thod  to  form  the  mould  of  melted  fulphur  ;  which  will 
produce  a  fharper  impreftion  in  the  eaft,  and  be  more 
durable  than  thofe  made  of  plafter. 

The  cafts  are  likewife  frequently  made  of  fulphur, 
which  being  melted  muft  be  treated  exactly  in  the  fame 
manner  as  the  plafter. 

For  taking  cafts  from  medals,  Dr  Lewis  recom¬ 
mends  a  mixture  of  flowers  of  brimftone  and  red 
lead :  equal  parts  of  thefe  are  to  be  put  over  the  fire 
in  a  ladle,  till  they  foften  to  the  confidence  of  pap  : 
then  they  are  kindled  with  a  piece  of  paper,  and  ftir- 
red  for  fome  time.  The  veflel  being  afterwards  co¬ 
vered  clofe,  and  continued  on  the  fire,  the  mixture 
grows  fluid  in  a  few  minutes.  It  is  then  to  be  poured 
on  the  metal,  previoufty  oiled  and  wiped  clean.  The 
cafts  are  verv  neat ;  their  colours  fometimes  a  pretty 
deep  black,  fometimes  a  dark  grey  :  they  are  very  du¬ 
rable  ;  and  when  foiled,  may  be  waflied  clean  in  fpirit 
of  wine. 

Dr  Lettfom  reeommends  tin  foil  for  taking  off  cafts 
from  medals.  The  thinned  kind  is  to  be  ufed.  It 
fhould  be  laid  over  the  fubjecl  from  whieh  the  impref- 
fion  is  to  be  taken,  and  then  rubbed  with  a  brufh,  the 
point  of  a  fkewer,  or  a  pin,  till  it  has  perfectly  re¬ 
ceived  the  impreftion.  The  tin  foil  fhould  now  be 
pared  clofe  to  the  edge  of  the  medal,  till  it  is  brought 
to  the  fame  circumference  :  the  medal  muft  then  be 
reverfed,  and  the  tin  foil  will  drop  off  into  a  chip  box 
or  mould  placed  ready  to  receive  it.  Thus  the  con¬ 
cave  fide  of  the  foil  will  be  uppermoft,  and  upon  this 
plafter  of  Paris,  prepared  in  the  ufual  manner,  may 
be  poured.  When  dry,  the  whole  is  to  be  taken 


out,  and  the  tin  foil  flicking  on  the  plafter  will  give  Cafli 
a  perfect  reprefentation  of  the  medal,  almoft  equal  in  *~Y 
beauty  to  filver.  If  the  box  or  mould  is  a  little  larger 
than  the  medal,  the  plafter  running  round  the  tin  foil 
will  give  the  appear anec  of  a  white  frame  or  circular 
border  ;  whence  the  new  made  medal  will  appear  more 
neat  and  beautiful. 

Cafts  may  be  made  likewife  with  iron,  prepared 
in  the  following  manner  :  u  Take  any  iron  bar,  or 
piece  of  a  fimilar  form  :  and  having  heated  it  red- 
hot,  hold  it  over  a  veffel  containing  w'ater,  and 
touch  it  very  flightly  with  a  roll  of  fulphur,  which 
will  immediately  diffolve  it,  and  make  it  fall  in  drops 
into  the  water.  As  mueh  iron  as  may  be  wanted 
being  thus  diffolved,  pour  the  water  out  of  the  vef- 
fel ;  and  pick  out  the  drops  formed  by  the  melted 
iron  from  thofe  of  the  fulphur,  which  contain  little 
or  no  iron,  and  will  be  diftmguifhable  from  the  other 
by  their  colour  and  weight.”  The  iron  will,  by 
this  means,  be  rendered  fo  fufible,  that  it  will  run 
with  lefs  heat  than  is  required  to  melt  lead  ;  and  may 
be  employed  for  making  cafts  of  medals,  and  many 
other  fuch  purpofes,  with  great  convenience  and  ad¬ 
vantage. 

Impreflions  of  medals  having  the  fame  effect  as 
cafts,  may  be  made  alfo  of  ifinglafs-glue,  by  the  fol¬ 
lowing  means.  Melt  the  ifinglafs,  beaten,  as  when 
commonly  ufed,  in  an  earthen  pipkin,  with  the  ad¬ 
dition  of  as  much  water  as  will  cover  it,  ft ir ring  it 
gently  till  the  whole  is  dilfolved ;  then  with  a  brufh 
of  camels  hair,  cover  the  medal,  which  fhould  be 
previoufty  well  cleanfed  and  warmed,  and  then  laid 
horizontally  on  a  board  or  tabic,  greafed  in  the  part 
around  the  medal.  Let  them  reft;  afterwards  till  the 
glue  be  properly  hardened  ;  and  then,  with  a  pin, 
raife  the  edge  of  it ;  and  feparate  it  carefully  from 
the  medal :  the  call  will  be  thus  formed  by  the  glue 
as  hard  as  horn  ;  and  fo  light,  that  a  thoufand  will 
fearcely  weigh  an  ounce.  In  order  to  render  the  re¬ 
lief  of  the  medal  more  apparent,  a  fmall  quantity  of 
carmine  may  be  mixed  with  the  melted  ifinglafs  ;  or 
the  medal  may  be  previoufty  coated  with  leaf  gold 
by  breathing  on  it,  and  then  laying  it  on  the  leaf, 
which  will  by  that  means  adhere  to  it ;  but  the  ufe  of 
leaf  gold  is  apt  to  impair  a  little  the  iharpncls  of  the* 
impreftion. 

Ini  ftions  of  medals  may  be  likewife  taken  in 
putty  ";  but  it  fhould  be  the  true  kind  made  of  calx  of 
tin,  and  drying  oil.  Thefe  may  be  formed  in  the 
moulds,  previoufty  taken  in  plafter  or  fulphur;  or 
moulds  may  be  made  in  its  own  fubltanee,  in  the 
manner  directed  for  thofe  of  the  plafter.  Thefe  im- 
preftions  will  be  very  fliarp  and  hard  ;  but  the  great- 
eft  difadvantage  that  attends  them,  is  their  drying 
very  ftowly,  and  being  liable  in  the  mean  time  to  b^ 
damaged. 

Impreflions  of  prints,  or  other  engravings,  may  be 
taken  from  copperplates,  by  cleanfing  them  thorough¬ 
ly,  and  pouring  plafter  upon  them  ;  but  the  cfredl  in 
this  way  is  not  ftrong  enough  for  the  eye;  and  there¬ 
fore  the  following  method  is  preferable,  where  fuch 
impreflions  on  plafter  are  defired. 

Take  vermilion,  or  any  other  coloured  pigment,  fine¬ 
ly  powdered,  and  rub  it  over  the  plate  :  then  pafs  a’ 
folded  piece  of  paper, -or -the  flat  part  of  the  hand,  over 
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Catting.  t he  plate  to  take  off  the  colour  from  the  lights  or  parts 
'  where  there  Is  no  engraving  *,  the  proceeding  mull  then 
be  the  fame  as  where  no  colour  is  ufed.  This  laft 
method  Is  alfo  applicable  to  the  making  of  impreffions 
of  copperplates  on  paper  with  dry  colours  *,  for  the 
plate  being  prepared  as  here  directed,  and  laid  on  the 
paper  properly  moiftened,  and  either  paffed  under  the 
rolling  prefs,  or  any  other  way  ft rongly  forced  down 
on  the  paper,  an  imprefiion  of  the  engraving  will  be 
obtained. 

Impreffions  may  be  likewife  taken  from  cop¬ 
perplates,  either  on  plafter  or  paper,  by  means  of 
the  fmoke  of  a  eandle  or  lamp )  if,  inftead  of  rub¬ 
bing  them  with  any  colour,  the  plate  be  held  over 
the  candle  or  lamp  till  the  whole  furface  become 
black,  and  then  wiped  off  by  the  flat  of  the  hand,  or 
paper. 

Thefe  methods  are  not,  however,  of  great  ufe  in  the 
cafe  of  copperplates,  except  where  impreffions  may 
be  defired  on  occaftons  where  printing  ink  eannot  be 
procured  :  but  as  they  may  be  applied  likewife  to  the 
taking  impreffions  from  fnuft  boxes,  or  other  engraved 
fubjedts,  by  which  means  deftgns  may  be  inftantly  bor¬ 
rowed  by  artills  or  curious  perfons,  they  may  in  fuch 
inftances  be  very  ufeful. 

The  expedient  of  taking  impreffions  by  the  fmoke 
of  a  candle  or  lamp  may  be  employed  alfo  for  bota¬ 
nical  purpofes  in  the  cafe  of  leaves,  as  a  perfect  and 
durable  reprefentation  of  not  only  the  general  figure, 
but  the  contexture  and  difpofition  of  the  larger  fibres, 
may  be  extemporaneoufiy  obtained  at  any  time.  The 
fame  may  be  neverthelefs  done  in  a  more  perfedt  man¬ 
ner,  by  the  ufe  of  linfeed  oil,  either  alone  or  mixed 
with  a  fmall  proportion  of  colour,  where  the  oil  can 
be  conveniently  procured  :  but  the  other  method  is  va¬ 
luable  on  account  of  its  being  pradtieable  at  almoft  all 
fcafons,  and  in  all  plaees,  within  the  time  that  the 
leaves  will  keep  frefhand  plump.  In  taking  thefe  im¬ 
preffions  it  is  proper  to  bruife  the  leaves,  fo  as  to  take 
off  the  proje&ions  of  the  large  ribs,  which  might  pre¬ 
vent  the  other  parts  from  plying  to  the  paper. 

Leaves,  as  alfo  the  petals,  or  flower  leaves,  of  plants, 
may  themfclves  be  preferred  on  paper,  with  their  ori¬ 
ginal  appearance,  for  a  confiderable  length  of  time,  by 
the  following  means. — Take  a  piece  of  paper,  and  rub 
it  over  with  ifinglafs  glue  treated  as  above  diredled  for 
taking  impreffions  from  medals  ^  and  then^  iay  the 
leaves  in  a  proper  pofition  on  the  paper.  The  glue 
laid  cn  the  paper  being  fet,  brufh  over  the  leaves 
w  ith  more  of  the  fame  ;  and  that  being  dry  likewife, 
the  operation  will  be  finifhed,  and  the  leaves  fofecurcd 
from  the  air  and  moifture,  that  they  will  retain  their 
figure  and  colour  tnueh  longer  than  by  any  other  treat¬ 
ment. 

Butterflies,  or  other  fmall  animals  of  a  flat  figure, 
may  alfo  be  preferved  in  the  fame  manner. 

Casting  is  alfo  fometimes  ufed  for  the  quitting, 
laying,  or  throwing  afide  any  thing }  thus  deer  call 
their  horns,  fnakes  their  ikins,  lobfters  their  fhells, 
hawks  their  feathers,  &c.  annually. 

Cafling  of  feathers  is  more  properly  called  moulting 
or  mewing . 

A  horfe  cap  his  hair,  or  coat,  at  leaf!  once  a-ycar, 
viz.  in  the  fpring,  when  he  cafts  his  winter  coat  \  and 
Sometimes,  at  the  clofe  of  autumn,  he  cafts  his  fummer 
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coat,  in  cafe. he  has  been  ill  kept.  Horfes  alfo  fome¬ 
times  caft  their  hoofs,  which  happens  frequently  to 
coach  horfes  brought  from  Holland  }  thefe  bemg  bred 
in  a  moiit  marftiy  country,  have  their  hoofs  too  flabby; 
fo  that  coming  into  a  drier  foil,  and  lefs  juicy  proven¬ 
der,  their  hoofs  fall  off,  and  others  that  are  firmer  fuc- 
ceed. 

CASTING  a  Colt ,  denote  a  mare’s  proving  abor¬ 
tive. 

CASTING  Net,  a  fort  of  fifhing  net,  fo  called,  becaufe 
it  is  to  be  caf  or  thrown  out )  which  when  exadlly 
done,  nothing  efcapes  it,  but  weeds  and  every  thing 
within  its  extent  are  brought  away. 

CASTLE,  a  fortrefs  or  place  rendered  defenfible 
either  by  nature  or  art.  It  frequently  fignifies  with  us 
the  principal  raanfion  of  noblemen.  In  the  time  of 
Henry  II.  there  w  ere  no  lefs  than  1 1 1  5  caftles  in  Eng¬ 
land,  each  of  which  contained  a  manor. 

Castles,  walled  with  ftone,  and  defigned  for  refi- 
denee  as  well  as  defence,  are  for  the  moft  part,  ac¬ 
cording  to  Mr  Grofe,  of  no  higher  antiquity  than  the 
Conqueft  •  for  although  the  Saxons,  Romans,  and  even, 
according  to  fome  writers  on  antiquity,  the  aneient 
Britons,  had  caftles  built  with  ftone  j  yet  thefe  were 
both  few  in  number,  and  at  that  period,  through  ne- 
gledl  or  invafions,  either  deftroyedor  fo  much  decayed, 
that  little  more  than  their  ruins  were  remaining.  This 
is  afferted  by  many  of  our  hiftorians  and  antiquaries, 
and  affigned  as  a  reafon  for  the  facility  with  which 
William  made  himfelf  mafter  of  this  country. 

This  cireumftance  was  not  overlooked  by  fo  good  a 
general  as  the  Conqueror ;  who,  cfieftually  to  guard 
again  ft  invafions  from  w  ithout,  as  well  as  to  awe  his 
newly  acquired  fubjedts,  immediately  began  to  eredt 
caftles  all  over  the  kingdom,  and  likew  ife  to  repair  and 
augment  the  old  ones.  Befides,  as  he  had  parcelled 
out  the  lands  of  the  Engliih  amongft  his  followers, 
they,  to  proted  themfclves  from  the  refentment  of 
thofe  fo  defpoiled,  built  ftrong  holds  and  caftles  on 
their  eftates.  This  likewife  caufed  a  confiderable  in- 
creafe  of  thefe  fortreffes  •  and  the  turbulent  and  un¬ 
fettled  ftate  of  the  kingdom  in  the  fuceeeding  reign*, 
ferved  to  multiply  them  prodigioufly,  every  baron  or 
leader  of  a  party  building  eaftles  }  infomuch,  that  to¬ 
wards  the  latter  end  of  the  reign  cf.  King  Stephen, 
they  amounted  to  the  almoft  incredible  number  of 
11  15. 

As  the  feudal  fyftem  gathered  ftrength,  thefe  caftles  Grofe's 
became  the  heads  of  baronies  17 — u  0  wa- 

nor :  and  its  caftelain, 


- - -7 

Each  caftle  was  a  ma-  tiquitiem 
owner,  or  governor,  the  lord 


a  I'd 
vol.  i. 


of  that  manor.  Markets  and  fairs  were  direded  to  %ui ti 
be  held  there  ;  not  only  to  prevent  frauds  in  the  king’s  face. 
duties  or  cuftoms,  but  alfo  as  they  were  efteemed  places 
where  the  laws  of  the  land  were  obferved,  and  as  fuch 
had  a  very  particular  privilege.  But  this  good  order 
did  not  long  laft  :  for  the  lords  of  caftles  began  to  arro¬ 
gate  to  themfelves  a  royal  powrer,  not  only  within  their 
caftles,  but  likewife  its  environs  5  exercifing  judicature 
both  civil  and  criminal,  coining  of  money,  and  arbitra¬ 
rily  feizing  forage  and  provifion  for  the  fubfiftence  of 
their  garrifons,  which  they  afterwards  demanded  as  a 
right :  at  length  their  infolence  and  oppreffion  grew 
to  fuch  a  pitch,  that,  according  to  William  of  New¬ 
bury,  “  there  were  in  England  as  many  kings,  or  ra¬ 
ther  tyrants,  as  lords  of  caftles  y’  and  Pvlatthewr  Paris 
'  ftyles 


GAS 

:!aftle.  ftyles  them  very  nefts  of  devils,  and  dens  of  thieves. 
Caftles  were  not  folcly  in  the  poflfeffion  of  the  crown 
and  the  lay  barons,  but  even  bilhops  had  thefe  fortrefles  ; 
though  it  feems  to  have  been  contrary  to  the  canons, 
from  a  plea  made  ufe  of  in  a  general  council,  in  favour 
of  King  Stephen,  who  had  feized  upon  the  ftrong 
caftles  of  the  bilhops  of  Lincoln  and  Salifbury.  This 
prohibition  (if  fuch  exified)  was,  however,  very  little 
regarded  \  as  in  the  following  reigns  many  ftrong 
places  were  held,  and  even  defended,  by  the  eeclefiaf- 
tics  :  neither  was  more  obedience  afterwards  paid  to  a 
decree  made  by  the  pope  at  Viterbo,  the  fifth  of  the 
kalends  of  June  i  220,  wherein  it  was  ordained,  that  no 
perfon  in  England  ftiould  keep  in  his  hands  more  than 
two  of  the  king’s  caftles 

The  licentious  behaviour  of  the  garrifons  of  thefe 
places  becoming  intolerable,  in  the  treaty  between 
King  Stephen  and  Henry  II.  when  only  duke  of 
Normandy,  it  was  agreed,  that  all  the  caftles  built 
within  a  certain  period  ihould  be  demolifhed ;  in  cen- 
fequence  of  which  many  were  a&ually  rafed,  but  not 
the  number  ftipulated. 

The  few  caftles  in  being  under  the  Saxon  govern¬ 
ment,  were  probably,  on  occafion  of  war  or  ipvafions, 
garrifoned  by  the  national  militia,  and  at  other  times 
flightly  guarded  by  the  domeftics  of  the  princes  or 
great  perfonages  who  reftded  therein ;  but  after  the 
Conqueft,  when  all  '*  ?  eftates  were  converted  into  ba¬ 
ronies  held  by  knight’s  ferviee,  caftle  guard  coming 
under  that  denomination,  was  among  the  duties  to 
which  particular  tenants  were  liable.  From  thefe  fer- 
vices  the  bifliops  and  abbots,  who  till  the  time  of  the 
Normans  had  held  their  lands  in  frank  almoign,  or  free 
alms,  were,  by  this  new  regulation,  not  exempted  ; 
they  were  not  indeed,  like  the  laity,  obliged  to  perfonal 
ferviee,  it  being  fufticient  that  they  provided  fit  and 
able  perfons  to  officiate  in  their  ftead.  This  was  howr- 
ever  at  firft  ftoutly  oppofed  by  Anfelm  archbifhop  of 
Canterbury  ;  who  being  obliged  to  find  fome  knights 
to  attend  King  William  Rufus  in  his  wars  in  Wales, 
complained  of  it  as  an  innovation  and  infringement  of 
the  rights  and  immunities  of  the  church. 

It  was  no  uncommon  thing  for  the  Conqueror  and 
the  kings  of  thofe  days  to  grant  eftates  to  men  of  ap¬ 
proved  fidelity  and  valour,  on  condition  that  they 
ftiould  perform  eaitlc  guard  in  the  royal  caftles,  with  a 
certain  number  of  men,  for  fome  fpecified  time  ;  and 
fometimes  they  were  likewife  bound  by  their  tenures 
to  keep  in  repair  and  guard  fome  particular  tower  or 
bulwark,  as  was  the  cafe  at  Dover  caftle. 

In  procefs  of  time  thefe  fervices  were  commuted  for 
annual  rents,  fometimes  ftyled  war  ((penny ,  and  waytfee, 
but  commonly  eaflleguartl  rents,  payable  on  fixed  days, 
under  prodigious  penalties  called  furfi%es.  At  Rochef- 
ter,  if  a  man  failed  in  the  payment  of  his  rent  of  caftle 
guard  on  the  feaft  of  St  Andrew,  his  debt  was  doubled 
every  tide  during  the  time  for  which  the  payment  was 
delayed.  Thefe  were  afterwards  reftrained  by  an  a£t  of 
parliament  made  in  the  reign  of  King  Henry  VIII. 
and  ^finally  annihilated,  with  the  tenures  by  knight’s 
ferviee  in  the  time  of  Charles  II.  Such  caftles  as  were 
private  property  were  guarded  either  by  mercenary  fol- 
diers,  or  the  tenants  of  the  lord  or  owner. 

#  Cafbes  which  belonged  to  the  crown,  or  fell  to  it 
either  by  forfeiture  or  efeheat,  (circumftances  that  fre* 
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quently  happened  in  the  diftra&ed  reigns  of  the  feudal  Caftle. 

times),  were  generally  committed  to"  the  cuftody  of - V— 

fome  trufty  perfon,  who  feems  to  have  been  indifferently 
ftyled  governor  and  conftable.  Sometimes  alfo  they 
wore  put  into  the  pofTeflion  of  the  ftieriff  of  the  county, 
who  often  converted  them  into  pril’ons.  That  officer 
was  then  accountable  at  the  exchequer,  for  the  farm 
or  produce  of  the  lands  belonging  to  the  places  intruft- 
ed  to  his  care,  as  well  as  all  other  profits  ;  he  was 
likewife,  in  cafe  of  war  or  invafion,  obliged  to  victual 
and  furnilh  them  with  munition  out  of  the  ifilies  of 
his  county  ;  to  which  he  was  dire&ed  by  writ  of  privy 
feal. 

T  he  materials  of  which  caftles  were  built,  varied 
according  to  the  places  of  their  erection :  but  the 
manner  of  their  conitrudtion  feems  to  have  been  pretty 
uniform.  The  outfides  of  the  walls  were  generally 
built  with  the  ftones  neareft  at  hand,  laid  as  regularly 
as  their  ftiapes  would  admit;  the  iniides  were  filled  up* 
with  the  like  materials,  mixed  with  a  great  quantity  of 
fluid  mortar,  which  was  called  by  the  workmen  grout- 
work. 

The  general  fhape  or  plan  of  thefe  caftles  depended 
entirely  on  the  caprice  of  the  architects,  or  the  form 
of  the  ground  intended  to  be  occupied  ;  neither  do- 
they  feem  to  have  confined  the'mfelvcs  to  any  particular 
figure  in  their  towers ;  fquare,  round,  and  polygonal, 
oftentimes  occurring  in  the  original  parts  of  the  famo- 
building. 

The  iituation  of  the  caftles  of  the  Anglo-Norman- 
kings  and  barons  was  moft  commonly  on  an  eminence, 
and  near  a  river  ;  a  Iituation  on  fevcral  accounts  eli¬ 
gible.  The  whole  file  of  the  caftle  (which  was  fre¬ 
quently  of  great  extent  and  irregular  figure)  was  fur- 
rounded  by  a  deep  and  broad  ditch,  fometimes  filled' 
with  water,  and  fometimes  dry,  called  the  fojfe.  Be¬ 
fore  the  great  gate  was  ail  outwork,  called  a  barbocan ^ 
or  antemural \  which  was  a  ftrong  and  high*  wall,  with 
turrets  upon  it,  dengned  for  the  defence  of  the  gate 
and  drawbridge.  On  the  infide  of  the  ditch  ftood  the 
wall  of  the  caftle,  about  eight  or  ten  feet  thick,  and 
between  20  and  30  feet  high,  with  a  parapet,  and  a 
kind  of  embrafures  called  crennels  on  the  top.  On 
this  wall,  at  proper  diftanees,  fquare  towers  of  two  or 
three  ftories  high  were  built,  which  ferved  for  lodging 
fome  of  the  principal  officers  of  the  proprietor  of  the 
caftle,  and  for  other  purpofes :  and  on  the  infide  were 
ere&ed  lodgings  for  the  common  fervants  or  retainers, 
granaries,  itorehoufes,  and  other  neeeflary  offices.  On 
the  top  of  this  wall,  and  on  the  flat  roofs  of  thefe 
buildings,  flood  the  defenders  of  the  caftle,  when  it 
was  belieged,  and  from  thence  difeharged  arrows,  darts, 
and  ftones  on  the  befiegers.  The  great  gate  of  the 
caftle  ftood  in  the  courfe  of  this  wall,  and  was  ftrongly 
fortified  with  a  tower  on  each  fide,  and  rooms  over  the 
palfage,  which  was  doled  with  thick  folding  doors  of 
oak,  often  plated  with  iron,  and  with  an  iron  portcullis 
or  grate  let  down  from  above.  Within  this  outward 
wall  was  a  large  open  fpaee  or  court,  called,  in  the 
largeft  and  moft  perfed  caftles,  the  Guter  bayle ,  or  bal - 
iiumy  in  which  ftood  commonly  a  church  or  chapel. 

On  the  infide  of  this  outer  bayle  was  another  ditch, 
wall,  gate,  and  towers,  enelofing  the  inner  bayle  or 
court,  w  ithin  which  the  chief  tower  or  keep  was  built. 

This  was  a  very  large  fquare  fabric,  four  or  five  ftories 

higlv 
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high,  having  fmall  windows  ill  prodigious  thick  walls, 

‘  which  rendered  the  apartments  within  it  dark  and 
gloomy.  This  great  tower  was  the  palace  of  the 
prince,  prelate,  or  baron,  to  whom  the  caitle  belonged, 
and  the  refidenee  of  the  conftable  or  governor.  Under 
ground  were  difmal  dark  vaults,  for  the  confinement 
of  prifoners,  which  made  it  fometimes  be  called  the 
dungeon.  In  this  building  alfo  was  the  great  hall,  in 
which  the  owner  difplayed  his  hofpitality,  by  entertain¬ 
ing  his  numerous  friends  and  followers.  At  one  end 
of  the  great  halls  of  caftles,  palaces,  and  monaftenes, 
there  was  a  place  raifed  a  little  above  the  reft  of  tne 
floor,  called  the  deis,  where  the  chief  table  itood,  at 
which  perfons  of  the  higheft  rank  dined.  Thougn  there 
were  unqueftionably  great  variations  in  the  ftructureot 
caftles,  yet  the  molt  perfeft  and  magnificent  of  them 
feem  to  have  been  conftrufted  nearly  on  the  above  plan. 
Such,  to  give  one  example,  was  the  famous  caftle  of 
Eedford,  as  appears  from  the  following  account  of  the 
manner  in  which  it  was  taken  by  Henry  III.  A.  H. 
1224.  The  caftle  was  taken  by  four  a  {faults.  in 

the  firft  was  taken  the  tarbacan  ;  in  the  fecund  the 
outer  ballia  ;  at  the  third  attack,  the  wall  by  the  old 
tower  was  thrown  down  by  the  miners,  where,  with 
«rreat  danger,  they  poffeffed  themielvcs  of  the  inner 
ballia,  through  a  chink  ;  at  the  fourth  affault  the 
miners  fet  fire  to  the  tower,  fo  that  the  fmoke  burit 


out, 


Iv  l  C-  cw  v-  . 

and  the  tower  itfelf  was  cloven  to  that  degree, 


to  fhow  Vifibly  fome  broad  chinks :  whereupon  the 
enemy  furrendered .”  See  a  reprefentation  of  a  caftle  m 
Plate  CXXXV.  where  1  is  the  barbacan,  2  the  ditch 
or  moat,  3  the  wall  of  the  outer  ballium,  4  the  outer 
ballium,  5  the  artificial  mount,  6  the  wall  of  the  in¬ 
ner  ballium,  7  the  inner  ballium,  8  the  keep  or  dun- 


gcon. 

Before  the  accefiion  of  James  VI.  to 


the  throne  of 
England,  the  fituation  of  Scotland  was  fucli,  thut  eve¬ 
ry  baron’s  houfc  was  more  or  Lefs  fortified,  according 
to  the  power  or  confequence  of  its  lord,  or  according 
to  the  fituation  of  the  caftle.  Near  Edinburgh  or 
Stirling,  where  the  inhabitants  were  more  polilhed  in 
their  manners,  and  overawed  by  the  feat  of  government, 
no  more  was  necefl'ary  than  towers  capable  of  remting 
the  curfory  attack  of  robbers  and  thieves,  who  never 
durft  ftop  to  make  a  regular  inveftment,  but  plundered 
by  furprife,  and,  if  repulfed,  inftantly  fled  away.  Suc.i 
was  Melville  Caftle.  It  anciently  eonfiftea  of  a  ftrong 
built  tower  of  three  ftories,  embattled  at  the  top,  and 
was  fufficiently  ftrong  to  refill  a  fudden  attack,  unaid¬ 
ed  by  artillery,  or  other  engines  of  war.  But,,  when 
further  removed,  as  in  Perthfhire,  Inver nefsihire  or 
Aberdeenftiire,  then  it  w  as  neceffary  to  be  better  de¬ 
fended,  and  the  aids  of  a  peel  or  dungeon,  wilh  outer 
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in  Scotland  are  thofe  fituated  on  the  borders  of  Eng¬ 
land,  or  on  the  fea  coafts  of  the  kingdom,  and  in  the 
Weftern  illes,  and  very  remote  places.  Many  of  the  old 
caftles  in  Scotland  were  fituated  011  an  illand,  in  a  deep 
lake,  or  on  a  peninfula,  which  by  a  broad  deep  cut  w  as 
made  an  ifland.  Of  this  kind  was  Bochmabtn,  in  the 
ftewartry  of  Annandale,  the  caftle  of  Clofeburn  in  the 
ftiire  of  Nithfdaie,  the  caftle  of  the  Rive,  fituated  on 
the  river  Dee  in  the  ftiire  of  Galloway,  Lochleven 
caftle,  and  many  others. 

This  kind  of  fortrefs  w*as  only  acceliibie  in  a  hard 
froft,  or  by  boats,  which  were  not  eafily  tranfported 
by  a  people  deftitute  of  good  roads  and  wheel  carriages. 
In  fad,  thev  could  only  be  taken  by  furpnfeor  block¬ 
ade  ;  the  firft  very  difficult,  the  feeond  very  tedious  j 
fo  that,  before  the  ufc  of  artillery,  they  might  be  deem¬ 
ed  almoft  impregnable.  On  that  account,  their  fitua¬ 
tion  was  very  delirable  in  the  inland  parts  of  Scotland. 

On  the  fea  coafts  of  Scotland  we  generally  find  the 
ftrongeft  and  1110ft  ancient,  as  well  as  the  moft  impreg¬ 
nable  caftles.  Thefe  had  to  defend  themfelves  from 
the  invafion  of  the  foreign  enemy,  as  well  as  the  at¬ 
tacks  of  the  domeftic  foe.  Thus  we  find  the  barons, 
whole  lands  extended  to  the  fea  coaft,  perched,  like  the 
eagle,  on  the  moft  inacccftible  rocks  that  lay  within 
their  poffeffions.  Of  this  kind  were  Slains  caftle,  Aan- 
tallon  and  Dunottar,  on  the  eaft  coaft,  and  Dunvegan 
in  the  ifle  of  Sky,  with  Dunok-  on  the  weft  coaft. 
Thefe  mull  have  been  moft  uncomfortable  retreats,  ex¬ 
cept  to  a  barbarops  people,  or  when  a  prefling  danger 
forced  the  baron  to  leek  his  fafety  m  the  only  poflible 

retreat  left  him.  . 

Castle,  in  ancient  writers,  denotes  a  town  or  vil¬ 
lage  furrounded  with  a  ditch  and  wall,  furniftied  wit 
towers  at  intervals,  and  guarded  by  a  body  of  troops. 
The  word  is  originally  Latin,  cojlellum,  a  diminutive 
from  enjirum.  Cajlellutn  originally  feems  to  have digni¬ 
fied  a  fmaller  fort  for  a  little  garrifon  :  though  Sueto¬ 
nius  ufes  the  word  where  the  fortification  was  large 
enough  to  contain  a  cohort.  The  cafieUa ,  according 
to  Vcgctius,  were  often  like  towns,  built  on  the  bor¬ 
ders  of  the  empire,  and  where  there  were  conftant 
guards  and  fences  againft  the  enemy.  Horfley  takes 
them  for  much  the  lame  with  what  were  otlierwiie  de- 

nominated  Jlations,  m  ,  . 

CastlK,  or  CeJile-Jleed,  is  alio  an  appellation  given 
by  the  country  people  in  the  north  to  the  homan  cof- 
tella,  as  dillinguilhed  from  the  ccjlra  fiativa,  which 
they  ufually  call  chejlers.  Horficy  represents  this  as 
an  ufeful  criterion,  whereby  to  diicover  or  diftinguiih 
a  Roman  camp  or  ftation.  There  are  feveral  of  thefe 

caftelia  on  Sevcrus’s  wall :  th  y  are  generally  60  feet 

fnuare ;  their  north  fide  is  formed  by  the  wall  itfelf, 
which  falls  in  >v!th  them  ;  the  intervals  between  them 
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w  alls,  moat,  and  wet  ditch,  barnakin  &c  addcd  m  en-  aTaif  to  'fc ven  ;  they  feem 

able  the  powerful  lord  to  reftft  the  formidable  attack  rinf  ft  where  the  ftations  are  wideft. 

of hi.  4*1  .dvyfay.  Tl.«  hillory  of  crJU...  or  c„J,U 

fo  late  as  the  reign  of  the  otuart  family,  affords  a  nu  -  hv  which  it  feems  probable  that  their  ancient 

ber  of  melancholy  inftanew  of  inveterate  feuds  among  Jleeds,  by  which  it  lecms  j  r  p - ^ . 

.  .  /v  1  C  *1 _ * _ _  r  tvln^h 
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the  greater  and  leiTer  barons  of  that  penqd  ;  by  which 
every  mode  of  fortification  then  in  ufe  w  as  feldom  ade¬ 
quate  to  the  defence  of  the  caftle  againft  the  llorm 
or  blockade  of  the  enraged  chieftain.  I  lie  caftle  of 
Doune  feems  to  anfwcr  this  description  of  fortification, 
and  has  made  feveral  gallant  defences,  m  the  annals  of 
•Scotland.  The  third  kind  of  fortrefies  we  meet  with 


Latin  name  had  been  cojlellum.  Some  modern  wrud, 
call  them  mite  cqJUes ,  or  military 
fometimes  exploratory  cnjl/et.  In  thefe  caj.ella  the 
arcans  had  their  ftation,  who  were  an  order  of  men 
wffiofe  bufinefs  was  to  make  incurfions  into  the  enemy 
country,  and  give  intelligence  of  their  motions. 

Castle,  in  the  fea  language,  is  a  part  of  the  lhip. 
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Siftfe  of  whieh  there  are  two  ^  the  forecaftle,  being  the  ele- 
II  vation  at  the  prow,  or  the  uppcrmoft  deck  towards  the 
ftor'  ,  mizen,  the  place  where  the  kitchens  are.  Hindcaftle 

f - is  the  elevation  which  reigns  on  the  ftern,  over  the  laft 

deek,  where  the  officers  cabins  and  places  of  alfembly 
are. 

Castile,  Edmund.  See  Castel. 

CASTLE-Bar ,  a  borough  and  market  town,  capital 
of  the  county  of  Mayo  in  Ireland,  is  a  well-inhabited 
place,  and  carries  on  a  brifk  trade  :  it  has  a  barraek 
for  a  troop  of  horfe  ;  and  there  is  here  a  charter  fehool 
'  capable  of  receiving  50  children,  and  endowed  with 
two  aeres  of  land,  rent  free,  by  the  right  honourable 
Lord  Lucan,  who  has  alfo  granted  a  leafe  of  20  aeres 
more  at  a  pepper  corn  yearly. 

CASTLE-Cary ,  a  remarkable  Roman  Ration  about 
four  miles  weft  from  Falkirk  on  the  borders  of  Stir- 
lingfhire  in  Scotland.  It  comprehends  feveral  aeres 
of  ground,  is  of  a  fquare  form,  and  is  iurrounded 
with  a  wall  of  ftone  and  mortar  :  all  the  fpaee  within 
the  walls  has  been  occupied  by  buildings,  the  ruins  of 
which  have  raifed  the  earth  eight  or  ten  feet  above  its 
natural  furface  }  fo  that  the  fort  now  feems  like  a 
hill  top  furrounded  with  a  funk  fence.  In  1770,  fome 
Workmen  employed  in  fcarching  for  ftones  for  the 
great  canal,  which  paffes  very  near  it,  difeovered  feve¬ 
ral  apartments  of  ftone  \  and  in  one  of  them  a  great 
number  of  ftones  about  two  feet  irt length,  and  Hand¬ 
ing  eredt,  with  marks  of  fire  upon  them,  as  if  they 
had  been  employed  in  fupporting  fome  veffel  under 
whieh  fire  was  put.  In  a  hollow  of  the  rock  near  this 
place,  in  1771,  a  confiderable  quantity  of  wheat  quite 
black  with  age  was  found,  with  fome  wedges  and  ham¬ 
pers  fuppofed  to  be  Roman. 

CASTLE-Ri/ing ,  a  borough  town  of  Norfolk  in  Eng¬ 
land,  whieh  fends  two  members  to  parliament.  E. 
Long,  o.  40.  N.  Lat.  52.  46. 

CASTLE-Work ,  fervice  or  labour  done  by  inferior  te¬ 
nants,  for  the  building  and  upholding  caftles  of  de¬ 
fence,  toward  whieh  fome  gave  their  perfonal  aflift- 
ance,  and  others  paid  their  contributions.  This  was 
one  of  the  three  neceflfary  charges  to  whieh  the  An¬ 
glo-Saxons  w?ere  exprefsly  fubjedl. 

CASTLETOWN,  the  capital  of  the  ifle  of  Man, 
feated  on  the  fouth-weft  part  of  the  ifland.  It  has  a 
flrong  caftle  ^  but  of  no  great  importance,  on  account 
of  its  diftance  from  the  rocky  and  fhallow  harbour. 
W.  Long.  4.  39.  N.  Lat.  53.  30. 

CASTOR,  the  Beaver,  in  Zoology ,  a  genus  of 
quadrupeds  belonging  to  the  order  of  glires.  See 
Mammalia  Index. 

Castor,  in  /IJlronomy,  a  moiety  of  the  conftellation 
Gemini  \  called  alfo  Apollo.  Its  latitude  north¬ 
wards,  for  the  year  1700,  according  to  Hevclius,  was 
10°  4'  23"  ;  and  its  longitude,  of  Cancer,  170  4'  14". 
It  is  alfo  ealled  Rafalgenze,  Apollo,  Aphellan,  Avellar, 
and  Anelar. 

CASTOR  and  Pollux ,  in  Pagan  mythology.  Jupiter 
having  an  amour  with  Leda,  the  wife  of  Tyndarus 
king  of  Sparta,  in  the  form  of  a  fwan,  (he  brought 
I  Forth  two  eggs,  each  containing  twins.  From  that 
impregnated  by  Jupiter  proceeded  Pollux  and  Helena, 
Ki  '  who  were  both  immortal :  from  the  other  Caftor  and 
Clytemneftra,  who  being  begot  by  Tyndarus  were 
Yol.  V.  Part  I. 
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both  mortal.  They  were  all,  however,  ealled  by  the  Carter, 
common  name  of  Pynda?'idce.  Thefe  two  brothers  en-  Cartoreutn* 
tered  into  an  inviolable  friendfiiip  ;  they  went  with  the 
other  noble  youths  of  Greece  in  the  expedition  to 
Colchis,  and  on  feveral  occafions  fignalized  them- 
felves  by  their  courage j  but  Caftor  being  at  length 
killed,  Pollux  obtained  leave  to  (hare  his  own  immor¬ 
tality  with  him  5  fo  that  they  are  faid  to  live  and  die 
alternately  every  day  :  for,  being  tranflated  into  the 
(Ides,  they  form  the  conftellation  of  Gemini,  one  of 
which  ftars  rifes  as  the  other  fets. 

A  martial  dance,  called  the  Pyrrlilc  or  Cajlorian 
dance,  was  invented  in  honour  of  thofe  deities,  whom 
the  Cephelenfes  placed  among  the  Dii  Magni,  and  of¬ 
fered  to  them  white  lambs.  The  Romans  alfo  paid 
them  particular  honours  on  account  of  the  aftiftance 
they  are  faid  to  have  given  them  in  an  engagement 
a  gain  ft  the  Latins  ;  in  which,  appearing  mounted  on 
white  horfes,  they  turned  the  fcale  of  vidlory  in  their 
favour,  for  whieh  a  temple  was  eredled  to  them  in 
the  forum. 

Castor  and  Pollux ,  a  fiery  meteor,  which  at  fea  ap¬ 
pears  fometimes  ftieking  to  a  part  of  the  (hip,  in  form 
of  one,  two,  or  even  three  or  four  fire-balls :  when 
one  is  feen  alone,  it  is  more  properly  ealled  Helena ; 
two  are  denominated  Caftor  and  Pollux,  and  fometimes 
Tyndaridse.  Caftor  and  Pollux  are  called  by  the  Spa¬ 
niards,  San  Elmo ;  by  the  French  St  Elme,  St  Ni¬ 
cholas,  St  Clare,  St  Helene ;  by  the  Italians,  Her- 
mo  ;  by  the  Dutch,  Tree  Vuuren. 

Caftor  and  Pollux  are  commonly  judged  to  portend 
a  ceifation  of  the  ftorm,  and  a  future  calm ;  being 
rarely  feen  till  the  tempeft  is  nigh  fpent.  Helena 
alone  portends  ill,  and  witneftes  the  fevereft  part  of  the 
ftorm  yet  behind.  When  the  meteor  (ticks  to  the  mafts, 
yards,  &c.  they  conclude,  from  the  air’s  not  having 
motion  enough  to  diflipate  this  flame,  that  a  pro¬ 
found  calm  is  at  hand  ;  if  it  flutter  about,  it  indicate* 
a  ftorm. 

CASTOREUM,  in  the  Materia  Medico ,  Castor  ; 
the  inguinal  glands  of  the  beaver.  The  ancients  had 
a  notion  that  it  was  lodged  in  the  tefticles  ;  and  that 
the  animal,  when  hard  prelfed,  would  bite  them  off, 
and  leave  them  to  its  purfuers,  as  if  confcious  of  what 
they  wanted  to  deftroy  him  for.  The  beft  fort  of 
caftor  is  what  comes  from  Ruflia.  So  much  is  Ruf¬ 
fian  eaftor  fuperior  to  the  American,  that  two  gui¬ 
neas  per  pound  are  paid  for  the  former,  and  only  8s.  6d. 
for  the  latter.  The  Ruffian  caftor  is  in  lajge  hard 
round  cods,  whieh  appear,  when  cut,  full  of  a  brittle, 
red,  liver-coloured  fubftance,  interfperfed  with  mem¬ 
branes  and  fibres  exquifitely  interwoven.  An  inferior 
fort  is  brought  from  Dantzic,  and  is  generally  fat  and 
moift.  The  American  caftor,  which  is  the  word;  of 
all,  is  in  longifh  thin  cods.  Ruflia  caftor  has  a  ftrong 
difagreeable  fmell  •,  and  an  acrid,  bitterilh,  and  naufe- 
ous  tafte.  Water  extradh  the  naufeous  part,  with  X. 
little  of  the  finer  bitter  ;  redlified  fpirit  extradls  this 
laft  without  much  of  the  naufeous  j  proof  fpirit  both  ; 
water  elevates  the  whole  of  its  flavour  in  diftillation^ 
redlified  fpirit  brings  over  nothing.  Caftor  is  looked 
upon  as  one  of  the  capital  nervine  and  antihyfteric 
medicines :  fome  celebrated  pradtitioners,  neverthelefs, 
have  doubted  its  virtues ;  and  Neumann  and  Stahl  de- 
I  i  darA 
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Experience,  however,  lias  (hewn  anther®  cr  tops  being  confidered  by  the  fesualifta  as  Caftnt, 


Gaftoreum,  clare  It  mfigmficant.  - 7  - - - 

C  a  it  ration.  that  virtues  of  caftor  are  confiderable,  though  lefs 

than  they  have  been  generally  fuppofed. 

CASTRATION,  in  Surgery ,  the  operation  of 
gelding,  i.  e.  of  cutting  off  the  tefticles,  and  putting 
a  male  animal  out  of  the  capacity  of  generation. 

Caftration  is  in  much  ufe  in  Afia,  efpecially  among 
the  Turks,  who  praftife  it  on  their  (laves,  to  prevent 
any  commerce  with  their  womefi.  The  lurks  often 
make  a  general  amputation. 

Caftration  alfo  obtains  in  Italy,  where  it  is  ufed  with 
a  view  to  preferve  the  voice  for  (inging.  'Sec  Eunuch. 

The  Perfians,  and  other  eaftern  nations,  have  di¬ 
vers  melhods  of  making  eunuchs,  different  from  tliofe 
which  obtain  in  Europe  :  we  fay,  of  making  eunuchs, 
for  it  is  not  always  done  among  them  by  cutting,  or 
even  colliiiofi.  Cicuta  and  other  poifonous  herbs  do 
the*  fame  office,  as  is  iliown  by  Paulus  At-gineta.  Ihofe 
eunuchifed  in  this  manner  are  called  t Id'. bice.  Bcfides 
which  there  is  another  fort  called  thiafue in  whom  the 
genitals  are  left  entire,  and  only  the  veins  which  fhould 
feed  them  are  cut ;  but  which  means  the  parts  do  in¬ 
deed  remain,  but  f  >  lax  and  weak,  as  to  be  of  no  ufe. 

Caftration  was  for  fome  time  the  punifhmeirt  of 
adultery.  By  the  laws  of  the  Vifigoths,  fodomites 
underwent  the  fame  punifhment. 

By  the  civil  law  it  is  made  penal  in  phyficians  and 
furgeons  to  caftiate,  even  with  confent  of  the  party, 
who  is  himfelf  included  in  the  fame  penalty,  and  his 
effects  forfeited.  The  offence  of  Mayhem  by  caftra¬ 
tion  is,  according  to  all  our  old  writers,  felony  5  though 
committed  upon  the  higheft  provocation.,  bee  a  re¬ 
cord  to  this  purpofe  of  Henry  III.  tranferibed  by  Sir 
Edward  Coke,  3  Inft.  62.  or  Blackllone’s  Com.  vol. 

iv.  p.  206.  . 

Caftration  is  fometimes  found  ncceffary  on  medicinal 
confederations,  as  in  mortifications,  and  fome  other 
difeafes  of  the  tefticlcs,  efpecially  th e  far cocele  and  va¬ 
ricocele.  Some  have  alfo  ufed  it  in  maniac  cafes. 

Castration  is  alfo  in  fome  fort  pra&ifcd  on 
women.  Athenaeus  mentions  that  King  Andramytes 
was  the  firft  who  caftrated  women.  Hcfy chius  and 
Suidas  fay  Gyges-did  the  fame  thing.  Galen  obferves, 
that  women  cannot  be  caftrated  without  danger  of  life; 
and  Dalechampius,  on  the  fore-mentioned  paffage  of 
Athenaeus,  holds,  that  it  is  only  to  be  underftood  of 

limple  padlocking.  . 

Castration,  in  refpeft  of  brutes,  is  called  Geld¬ 
ing  and  Spaying. 

Castration  alfo  denotes  the  art  of  retrenching,  or 
cutting  away  any  part  of  a  thing  from  its  whole. 
Caftrating  a  book,  among  bookfellers,  is  the  taking  out 
fome  leaf,  (licet,  or  the  like,  which  renders  it  imper¬ 
fect  and  unfit  for  fale.  The  term  is  alfo  applied  to 
the  taking  away  particular  paffages,  on  account  of  their 
obfeenity,  too  great  freedom  with  refpeA  to  govern¬ 
ment,  &c.  .  .  ,  c 

Castration,  among  botamfts,  a  term  derived  trom 
the  fancied  analogy  betwixt  plants  and  animals.  I  he 
caftration  of  plants  confifts  in  cutting  off  the  anther* , 
or  tops  of  the  ftamina,  before  they  have  attained  .ma¬ 
turity,  and  difperfed  the  pollen  or  fine  duft  contained 
within  their  fubftance.  This  operation  has  been  fre¬ 
quently  pra&ifed  by  the  moderns,  with  a  view  to  efta- 
blifti  or  confute  the  doClrine  of  the  fexes  of  plants ;  the 


the  male  organs  of  generation.  The  experiment  of 
caftration  fucceeds  principally  on  plants  which,  like  Caftruo' 
the  melon,  have  their  male  flowers  detached  from  the  v 
female.  In  fuch  as  have  both  male  and  female  (lowers 
contained  within  the  lame  covers,  this  operation  can¬ 
not  be  eafily  performed  without  endangering  the  neigh¬ 
bouring  organs.  The  refult  of  experiments  on  this 
fubjedt  by  Linnaeus,  Alfton,  and  other  eminent  bota- 
nifts,  may  be  fecn  under  the  article  Botany. 

CASTREL,  a  kind  of  hawk  rcfenibling  the  lanner 
in  (hape,  but  the  hobby  in  fize.  The  caftrel  is  alfo 
called  kcftrcl,  and  is  of  a  flow  and  cowardly  kind;  her 
game  is  the  groufe,  though  (he  will  kill  a  partridge. 

CASTRES,  a  city  of  Languedoc,  in  France,  about 
33  miles  eaft  of  Thouloufc.  E.  Long.  2.  0.  N.  Lat. 

34.  40.  It  is  a  bilhop’s  fee. 

CASTRO,  the  capital  of  the  iftand  of  Chiloe,  on 
the  coaitof  Chili  in  South  America.  W.  Long.  82.0, 

S.  Lat.  43.  o. 

Castro  is  alfo  the  capital  of  a  duchy  of  the  fame 
name  in  the  pope’s  territories  in  Italy,  (ituated  on  the 
confines  of'Tufcany.  E.  Long.  12.  35.  N.  Lat.  42. 

3°. 

Castro,  Pietro  c/e,  a  celebrated  painter,  who  flou- 
rifticd  about  the  middle  of  the  1  7th  century.  The  fub- 
je<fts  which  this  great  artift  chofe  to  paint,  were  what 
are  diftinguifhed  by  the  name  of  (till  life  ;  vafes,  (hells, 
mufical  inft  rum  ents,  gems,  veffels  of  gold,  filver,  and 
cryftal,  books,  and  rich  bracelets  :  and  in  tliofe  fub- 
je&s  his  choice  and  difpofition  were  elegant,  and  his 
execution  admirable. 

CASTRUCCIO  Castracani,  a  celebrated  Italian 
general,  was  born  (nobody  knows  of  whom)  at  Lucca 
in  Tufcany  in  1284,  and  left  in  a  vineyard  covered 
with  leaves,  where  he  was  found  by  Dianora  a  widow 
lady,  the  filter  of  Antonio,  a  canon  of  St  Michael 
in  Lucca,  who  was  defeended  from  the  illuftrious 
family  of  the  Caftracani.  The.  lady  having  no  chil¬ 
dren,  (he  refolved  to  bring  him  up,  and  educated 
him  as  carefully  as  he  had  been  her  own.  She  in¬ 
tended  him  for  a  pried  ;  but  he  was  fcarcely  14  years 
old  when  he  began  to  devote  himfelf  to  military  fports, 
and  thofe  violent  exercifes  which  fuited  his  great 
ftrength  of  body.  The  factions  named  the  Guelfs  and 
Gibe  lines  then  (hared  all  Italy  between  them ;  divided 
the  popes  and  the  emperors;  and  engaged  in  their  dif¬ 
ferent  interefts  not  only  the  members  of  the  fame  toivn, 
but  even  thofe  of  the  fame  family.  Francifco,  a  con- 
fidcrable  perfon  on  the  fide  of  the  Gibelincs,  obferv- 
ing  Caftruccio’s  uncommon  fpirit  and  great  qualities, 
prevailed  with  Antonio  to  let  him  turn  foldicr  ;  on 
which  Caftruccio  foon  became  acquainted  with  every 
thing  belonging  to  that  profeflion,  and  was  made  a 
lieutenant  of  a  company  of  foot  by  Francifco  Guinigi. 

In  his  fir  ft  campaign  he  gave  fuch  proofs  of  his  cou¬ 
rage  and  conduft  as  fpread  his  fame  all  over  Lombardy; 
and  Guinigi,  dying  foon  after,  committed  to  him  the 
care  of  his  fon  and  the  management  of  his  eft  ate.  Still 
diftinguiihing  himfelf  by  his  exploits,  he  filled  his  com¬ 
mander  in  chief  with  fuch  jealoufy  and  envy,,  that  he 
was  imprifoned  by  ftratagem  in  order  to  be  put.  to 
death.  But  the  people  of  Lucca  foon  releafed  him, 
and  afterwards  chofe  him  for  their  fovereign  prinoe.-- 
The  Gibelines  confidered  him  as  the  chief  of  their 

party ; 
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truccio,  party ;  and  tliofe  who  had  been  banifhed  from  their 
ittrum  country  fled  to  him  for  protection,  and  unanimoufly 
:jlans'  ,  promifed,  that  if  he  could  reftore  them  to  their  eftates, 
they  would  ferve  him  fo  effectually  that  the  fovereign- 
ty  of  their  country  fhould  be  his  reward*  Flattered 
by  thefe  promifes,  he  entered  into  a  league  with  the 
prince  of  Milan.  He  kept  his  army  conftantly  on 
foot,  employing  it  as  belt  fuited  his  own  defigns*  For 
ferviees  be  had  done  the  pope,  he  was  made  fenator  of 
Rome  with  more  than  ordinary  ceremony  ;  but  while 
there,  received  news  which  obliged  him  to  haften  back 
to  Lueca.  The  Florentines  entered  into  a  war  with 
him,  but  Caftruccio  fought  his  way  through  them  ; 
and  the  fupreme  authority  of  Tufcany  was  ready  to 
fall  into  his  hands,  when  a  period  wras  put  to  his  life. 
In  May  1328,  he  gained  a  complete  victory  over  his 
enemies,  who  amounted  to  30,000  foot  and  io,oco 
horfe  ;  in  wliieh  22,000  of  them  were  llain,  with  the 
lofs  of  not  quite  1600  of  his  own  men  ;  but  as  he 
was  returning  from  the  field  of  battle,  tired  with  the 
aCtion,  and  covered  with  fwcat,  lie  halted  a  little,  in 
order  to  thank  and  carefs  his  foldiers  as  they  paffed  •, 
when,  the  north  w  ind  blowing  upon  him,  he  was  im¬ 
mediately  feized  with  an  ague,  which  he  at  firfl  ne- 
gleCted,  but  it  carried  him  off  in  a  few  days,  in  the 
44th  year  of  his  age. 

Machiavel,  who  has  wrritten  the  life  of  Caftruccio, 
fays,  that  he  was  not  only  an  extraordinary  man  in  his 
own  age,  but  he  would  have  been  fo  in  any  other.  He 
Was  of  a  noble  afpeCt,  and  of  the  moft  winning  addrefs. 
He  had  all  the  qualities  that  make  a  man  great  ;  was 

f rateful  to  his  friends,  juft  to  his  fubjeCts,  terrible  to 
is  enemies.  No  man  w^as  more  forward  to  encounter 
dangers  •,  no  man  more  careful  to  cfcape  them.  He 
had  an  uncommon  prefence  of  mind,  and  often  made 
repartees  with  great  fmartnefs.  Some  of  them  are  re¬ 
corded,  which  difeover  a  fingular  turn  of  humour  ; 
and,  for  a  fpecimen,  we  (hall  mention  three  or  four  of 
them. — Faffing  one  day  through  a  ftrect  where  there 
"was  a  houfe  of  bad  fame,  he  furpiifed  a  young  man, 
who  wras  juft  coming  out,  and  who,  upon  feeing  him, 
was  all  over  blufhes  and  confuiion  :  “  Friend,  you 
fhould  not  be  afhamed  when  you  come  out,  but  when 
you  go  in.” — One  afking  a  favour  of  him  with  a  thou- 
fand  impertinent  and  fuperftuous  words  :  “  Hark  you, 
friend  ;  when  you  ivould  have  any  thing  with  me  for 
the  future,  fend  another  man  to  afk  it.” — Another 
great  talker  having  tired  him  with  a  tedious  diffourfe, 
exeufed  himfelf  at  laft,  by  faying,  he  was  afraid  he  had 
been  troublefo-me.  u  No  indeed  (replied  he),  for  I 
did  not  mind  one  word  you  faid.” — He  was  forced  to 
*  put  a  citizen  of  Lucca  to  death,  who  had  formerly 
been  a  great  inftrument  of  his  advancement  •,  and  being 
reproached  by  fomebody  for  having  dealt  fo  fevercly 
with  an  old  fiiend,  replied,  “  No,  you  are  miftaken, 
it  wras  with  a  new  foe.” — One  of  his  courtiers,  de¬ 
fies  to  regale  him,  made  a  ball  and  invited  him  to  it. 
Caftruccio  came,  entertained  himfflf  am-ng  the  ladies, 
danced,  and  did  other  things,  which  did  not  feem  to 
comport  with  the  dignity  of  his  rank.  One  of  his 
friends  intimating  that  fuch  freedoms  might  diminifh 
the  reverence  that  ought  to  be  paid  him  ;  “  I  thank 
you  for  your  caution  ;  but  he  who  is  reckoned  wife  all 
the  day,  will  never  be  reckoned  a  fool  at  night.” 
CASTRUM  doloris,  in  middle  age  writers,  de- 
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notes  a  catafalco,  or  a  lofty  tomb  of  Hate,  ereflcd  in  Caftrum 
honour  of  fome  perfon  of  eminence,  ufually  in  the 
church  where  his  body  is  interred  ;  and  decorated  with  Cafus  Amif- 
arms,  emblems,  lights,  and  the  like.  ‘  honis. 

Eccleilaftical  writers  fpeak  of  a  ceremony  of  confe- 
crating  a  cajlrum  do! oris ;  the  edifice  was  to  be  made 
to  reprefent  the  body  of  the  deceafed,  "and  the  prieft 
and  deacon  were  to  take  their  polls,  and  fay  the  pray¬ 
ers  after  the  fame  manner  as  if  the  corpfe  were  actually 
prefent. 

CASTS.  Sec  Casting. 

CASU  consimili,  in  Law,  a  wrrit  of  entry  granted 
where  a  tenant,  by  courtefy  or  for  life,  aliens  cither 
in  fee,  in  tail,  or  for  the  term  of  another’s  life.  It  is 
brought  by  him  in  reverfion  againft  the  pcifon  to  whom 
fuch  tenant  does  fo  alien  to  the  prejudice  of  the  rever- 
fioner  in  the  tenant’s  lifetime. 

CASU  Provifo ,  in  Low ,  a  writ  of  entry  founded  on 
the  ftatute  of  Gloucetler,  where  a  tenant  in  dower 
aliens  the  lands  (lie  fo  holds  in  fee  or  for  life  5  and  lies 
for  the  party  in  reverfion  againft  the  alliance. 

CASUAL,  fomething  that  happens  fortuitoufly, 
without  any  defign,  or  any  meafures  taken  to  bring  it 
to  pafs. 

CASUAL  Revenues,  are  thofe  which  arife  from  forfei¬ 
tures,  con fifeat ions,  deaths,  attainders,  &c. 

CASUAL  T/ieolopy ,  a  denomination  given  to  what  is 
more  frequently  called  Casuistry. 

CASUALTY,  in  a  general  lenfe,  denotes  an  acci¬ 
dent,  or  a  thing  happening  by  ohance,  not  defign.  It 
is  particularly  tifed  for  an  accident  producing  unnatu¬ 
ral  death. 

Casualty,  in  Scots  Law .  Cafualties  of  a fuperior, 
are  thofe  duties  and  emoluments  which  a  fuperior  has 
a  right  to  demand  out  of  his  vaffal’s  eflate,  over  and  be¬ 
tides  the  conftant  yearly  duties  eftablifhed  by  the  red¬ 
dendo  of  his  charter  upon  certain  cafual  events. 

CASU  LTY,  in  Metallurgy .  See  Causalty. 

CASUIST,  a  perfon  who  propofes  to  refolve  cafes 
of  confcienee.  Efcobar  has  made  a  colled  ion  of  the 
opinions  of  all  the  cafuiits  before  him.  M.  le  Feore, 
preceptor  of  Louis  XIII.  called  the  books  of  the  ea- 
fuifls  the  art  of  quibbling  with  God  :  which  does  not 
feem  far  from  truth,  by  reafon  of  the  multitude  of  di- 
ftin&ions  and  fubtleties  they  abound  withal.  Mayer 
has  publifhed  a  bibliotheca  of  cafuifts,  containing  an 
account  of  all  the  wrriters  on  cafes  of  confidence,  ran¬ 
ged  under  three  heads  \  the  firft  comprehending  the 
Lutheran,  the  fecond  the  Calvinift,  and  the  third  the 
Romifti  cafuifts. 

CASUISTRY,  the  do&rine  and  fcience  of  con- 
feience  and  its  cafes,  with  the  rules  and  principles  of 
refolving  the  fame  5  drawn  partly  from  natural  reafon 
or  equity  \  partly  from  authority  of  Scripture,  the 
canon  law,  councils,  fathers,  &c.  To  cafuiftry  belongs 
the  decifion  of  all  difficulties  arifing  about  what  a  man 
may  law  fully  do  or  not  do  \  what  is  fin  or  not  fin  \ 
what  things  a  man  is  obliged  to  do  in  order  to  difeharge 
his  duty,  and  what  he  may  let  alone  without  breach 
of  it. 

CASUS  amissionis,  in  Scots  Law,  In  a£lions  prov¬ 
ing  the  tenor  of  obligations  inexringuifhable  bj  ihe 
debtor’s  retiring  or  cancelling  them,  it  is  neceffary  for 
the  purfuer,  before  he  is  allowed  a  proof  of  the  tenor, 
to  condefcend  upon  fuch  a  cafus  ainfjionis y  or  accident 
I  i  2  by 
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by  which  the  writing  was  deftroyed,  as  {hows  it  was  loft 
while  in  the  writer’s  poffeftion. 

CAT,  in  Zoology.  See  Felis,  Mammalia  Index. 
Cat,  in  fea  affairs,  a  Ihip  employed  in  the.  coal 
trade,  formed  from  the  Norwegian  model.  It  is  di- 
ftinguiftied  by  a  narrow  ftern,  projecting  quarters,  a 
deep  waifle ,  and  by  having  ornamental  figures  on  the 
prow.  Thefe  veffels  are  generally  built  remarkably 
ftrong,  and  carry  from  four  to  fix  hundred  tons,  or, 
in  the  language  of  their  own  mariners,  from  20  to  30 
keels  of  coals. 

Cat,  is  alfo  a  fort  of  ftrong  tackle,  or  combination 
of  pulleys,  to  hook  and  draw  the  anchor  perpendicular¬ 
ly  up  to  the  cat  head.  See  CAT-Heads. 

CAT'S- Eye,  or  Sun -/lone  of  the  Turks,  a  kind  of  gem 
found  chiefly  in  Siberia.  Cat’s-eye  is  by  the  Latins 
called  oculus  cati ,  and  fometimes  onycopalus ,  .as  having 
white  zones  or  rings  like  the  onyx,  and  its  colours 
variable  like  opal,  from  which  la  ft  it  differs  chiefly  by 
its  fuperior  hardnefs.  It  is  very  hard,  and  femitranf- 
parent,  and  has  different  points,  from  whence. the  light 
is  rcflc&ed  with  a  kind  of  yellowifti  radiation  fome- 
what  fimilar  to  the  eyes  of  cats,  from  whence  it  had 
its  name.  The  bell  of  them  are  very  fcarce,  and 
jewellers  cut  them  round  to  the  greateft  advantage. 
One  of  thefe  ftones,  an  inch  in  diameter,  was  in  the 
poffeflion  of  the  duke  of  Tufcany. 

CATfi/h ,  in  Ichthyology.  See  Squalus,  Ichthyo¬ 
logy  Index. 

CAT  Gut ,  a  denomination  given  to  fmall  firings,  for 
fiddles,  and  other  inftruments,  made  of  the  inteftines 
of  fheep  or  lambs,  dried  and  twifted  together,  either 
lingly,  or  feveral  together.  Thefe  are  fometimes  co¬ 
loured  red,  fometimes  blue,  but  are  commonly  left 
whitiih  or  brownifli,  the  natural  colour  of  the  gut. 
They  are  alfo  ufed  by  watchmakers,,  cutlers,,  turners, 
and  other  artificers.  Great  quantities  are  imported 
into  England,  and  other  northern  countries,  from  Ly¬ 
ons  and  Italy. 

CAT-H  )rpings,  a  purchafe  of  ropes  employed  to 
brace  in  the  (hrouds  of  the  lower  mails  behind  their 
yards,  for  the  double  purpofe  of  making  the  (hreuds 
more  tight,  and  of  affording  room  to  draw  in  the 
yards  more  obliquely,  to  trim  the  fails  for  a  fide-wind, 
when  they  are  faid  to  be  elofe-hauled. 

CAT-11  ads,  two  ftrong  ftiort  beams  of  timber,  which 
projed  almoft  horizontally  over  the  (hip’s  bows  on 
each  fide  of  the  bowfprit ;  being  like  two  radii  which 
extend  from  a  centre  taken  in  the  diredion  of  the 
bowfprit.  That  p;irt  of  the  cat-head  which  reds  upon 
the  forecaftle,  is  fecurely  bolted  to  the  beams  :  the 
other  part  projeds  like  a  crane,  as  above  deferibed,  and 
/  carries  in  its  extremity  two  or  three  fmall  wheels  or 
/} leaves  of  brafs  or  ftrong  wood,  about  which  a  rope, 
called  the  cat-fall,  paffes  and  communicates  with  the 
cat-block,  which  alfo  contains  three  (heaves.  The 
machine  formed  by  this  combination  of  pulleys  is  called 
the  Cat,  which  ferves  to  pull  the  anchor  up  to  the  cat¬ 
head,  without  tearing  the  (hip’s  Tides  with  its  flukes. 
The  cat-head  alfo  ferves  to  fufpend  the  anchor  clear  of 
the  bow,  when  it  is  neceffary  to  let  it  go  :  it  is  fup- 
ported  by  a  fort  of  knee,  which  is  generally  ornament¬ 
ed  with  fculpture.  See  Plate  C XXXVI. 

Xhe  cat-block  is- filled  with  a  large  and  ftrong  hood, 


which  catches  the  ring  of  the  anchor  when  it  is  to  be  Cat.RQ 
drawn  up.  r  II 

CAT-Mint.  See  Mentha,  Botany  Index. 

CAT-Salt,  a  name  given  by  our  fait- workers  to  a 
very  beautifully  granulated  kind  of  common  fait.  It 
is  formed  out  of  the  bittern,  or  leach  brine,  which  runs 
from  the  fait  when  taken  out  of  the  pan..  When  they 
draw  out  the  common  fait  from  the  boiling  pans,  they 
put  it  into  long  Avoodcn  troughs,  with  holes  bored  at 


the  bottom  for  the  brine  to  drain  out  }  under  thefe 


troughs  are  placed  veffels  to  receive  this  brine,  and 
acrofs  them  fmall  (ticks  to  which  the  cat-falt  affixes  lt- 
felf  in  very  large  and  beautiful  cryftals.  ihis  fait 
contains  fomc  portion  of  the  bitter  purging  fait,  is 
very  (harp  and  pungent,  and  is  white  when  powder¬ 
ed,  though  pellucid  in  the  mafs.  It  is  ufed  by  fome 
for  the  table,  but  the  greateft  part  of  what  is  made 
of  it  is  ufed  by  the  makers  of  hard  foap. 

CAT-Silver.  See  Mica. 

CATACAUSTIC  curves^  in  the  higher  geome¬ 
try,  that  fpecies  of  cauftic  curves  which  are  formed  by 
reflexion.  See  Fluxions. 

CATACHRESIS,  in  Rhetoric ,  a  trope  which  bor¬ 
rows  the  name  of  one  thing  to  exprefs  another.  Thus 
Milton,  deferibing  Raphael’s  deicent  from  the  empy¬ 
real  heaven  to  paradife,  fays, 


“  Down  thither  prone  in  flight, 

“  He  fpeeds,  and  through  the  vaft  ethereal  fky 
Sails  between  worlds  and  worlds.” 


CATACOMB,  a  grotto,  or  fubterraneous  place  for 
the  burial  of  the  dead. 

Some  derive  the  word  catacomb  from  the  place  wherd 
(hips  are  laid  up,  which  the  modern  Latins  and  Greeks 
called  cumber.  Others  fay,  that  cata  was  ufed  for  ad,  and 
catacumbas  for  adtumbas :  accordingly,  Dadin  fays,  they 
aneiently  wrote  catatumbas.  Others  fetch  the  word 
from  the  Greek,  koctoc,  and  rvp&os,  a  hollow,  cavity,  or 
the  like. 

Anciently  the  Avord  catacomb  w’as  only  underftood 
of  the  tombs  of  St  Peter  and  St  Paul}  and  M.  Chafte- 
lain  obferves,  that,  among  the  more  knowing  of  the- 
pcople  of  Rome,  the  word  catacomb  is  never  applied  to 
the  fubterraneous  buryirg-places  hereafter  mentioned, 
but  only  to  a  chapel  in  St  Sebaftian,  one  of  the  feven 
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ftational  churches  *,  where  the  ancient  Roman  kalen- 


dars  fay  the  body  of  St  Peter  was  depofited,  under 
the  confulate  of  Tufcus  and  Baffus,  in  258. 

Catacombs  of  Italy  ;  a  vaft  afiemblage  of  fubter- 
rancous  fepulehres  about  Rome,  chiefly  at  about  three 
miles  from  that  city,  in  the  Via  Appia  ;  fuppoied  to 
be  the  fepulchre  of  the  martyrs*,  and. which  are  vifited 
accordingly  out  of  devotion,  and  relicks  thence  taken 
and  difperfed  throughout  the  catholic  countries,  after 
having  been  firft  baptized  by  the  pope  under  the  name 
of  fome  faint,  Thefe  catacombs  are  faid  by  many  to 
be  caves  or  cells  wherein  the  primitive  Chriftians  hid 
and  affembled  thcmfelves  together,  and  where  they  in¬ 
terred  fuch  among  them  as  were  martyred.  Each  ca¬ 
tacomb  is  three  feet  broad,  and  eight  or  ten  high.} 
running  in  form  of  an  alley  or  gallery,  and  communi¬ 
cating  w  ith  others :  in  many  places  they  extend  with¬ 
in  a  league  of  Rome.  There  is  no  mafonry  or  vault¬ 
ing  therein,  but  each  fupports  itfelf :  the  two  ft  Acs* 
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litacombs.  which  we  may  look  on  as  the  parietes  or  walls,  were 
the  places  where  the  dead  were  depofited  3  which  were 
laid  length  wife,  three  or  four  rows  over  one  another,  in 
the  fame  catace?nb ,  parallel  to  the  alky.  They  were 
commonly  clofed  with  large  thick  tyles,  and  fometimes 
pieces  of  marble,  cemented  in  a  manner  inimitable  by 
the  moderns.  Sometimes,  though  very  rarely,  the 
name  of  the  deceafed  is  found  on  the  tyle  :  frequently 
a  palm  is  feen,  painted  or  engraven,  or  the  cypher  Xp, 
whieh  is  commonly  read  pro  Chrifto.  The  opinion  held 
by  many  Proteftant  authors  is,  that  the  catacombs  are 
heathen  fepulchres,  and  the  fame  with  the  puticuli 
mentioned  by  Feflus  Pompeius 3  maintaining,  that 
whereas  it  was  the  practice  of  the  ancient  Romans  to 
burn  their  dead,  the  cuflom  was,  to  avoid  expence,  to 
throw  the  bodies  of  their  Haves  to  rot  in  holes  of  the 
ground  3  and  that  the  Roman  Chriilians,  obferving  at 
length  the  great'  veneration  paid  to  relieks,  refolved 
to  have  a  flock  of  their  own  :  entering  therefore  the 
catacombs ,  they  added  what  cyphers  and  inferiptions 
they  pleafed  3  and  then  fhut  them  up  again,  to  be 
opened  on  a  favourable  occafion.  Thole  in  the  fecret, 
add  they,  dying  or  removing,  the  contrivance  was  for¬ 
got,  till  chance  opened  them  at  laft.  But  this  opinion 
has  even  lefs  of  probability  than  the  former.  Mr 
Monro,  in  the  Philofophical  TranfaBions ,  fuppofes  the 
catacombs  to  have  been  originally  the  common  fepul¬ 
chres  of  the  firfl  Romans,  and  dug  in  confequence  of 
thefe  two  opinions,  viz.  that  fhades  hate  the  light  3 
and  that  they  love  to  hover  about  the  places  where  the 
bodies  are  laid. 

Though  the  catacombs  of  Rome  have  made  the 
greatefl  noife  of  any  in  the  world,  there  are  fuch  be¬ 
longing  to  many  other  cities.  Thofe  of  Naples,  ac¬ 
cording  to  Bifhop  Burnet,  are  much  more  noble  and 
fpacious  than  the  catacombs  of  Rome.  Catacombs 
have  alfo  been  difeovered  at  Syracufe  and  Catanea  in 
Sicily,  and  in  the  ifland  of  Malta.  The  Roman  cata¬ 
combs  take  particular  names  from  the  churches  in  their 
neighbourhood,  and  feem  to  divide  the  circumference 
of  the  city  without  the  walls  between  them,  extending 
their  galleries  everywhere  under,  and  a  vafl  way  from 
it ;  fo  that  all  the  ground  under  Rome,  and  for  many 
miles  about  it,  fome  fay  20,  is  hollow.  The  largefl, 
and  thofe  commonly  fhown  to  (hangers,  are  the  cata¬ 
combs  of  San  Sebafliano,  thofe  of  Saint  Agnefe,  and 
the  others  in  the  fields  a  little  off  Saint  Agnefe.  Wo¬ 
men  are  only  allowed  to  go  into  the  catacombs  in  the 
churchyard  of  the  Vatican  on  Whitfun  Monday,  un¬ 
der  pain  of  excommunication.  There  are  men  kept 
conflantly  at  work  in  the  catacombs.  As  foon  as  thefe 
labourers  difeover  a  grave  with  any  of  the  fuppofed 
marks  of  a  faint  upon  it,  intimation  is  given  to  the 
cardinal  camerlingo.  who  immediately  fends  men  of 
reputation  to  the  place,  where  finding  the  palm,  the 
monogram,  the  coloured  glafs,  &-C.  the  remains  of  the 
body  are  taken  up  with  great  refpeft,  and  tranflated  to 
Rome.  After  the  labourers  have  examined  a  gallery, 
they  flop  up  the  entry  that  leads  to  it ;  fo  that  moll 
of  them  remain  thus  clofed  up  3  only  a  few  being  left 
open  to  keep  up  the  trade  of  fhowing  them  to  llran- 
gers.  This,  they  fay,  is  done  to  prevent  people  from 
lofing  themfelves  in  thefe  fubterraneous  labyrinths, 
whica  indeed  has  often  happened  3  but  more  probably 
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to  deprive  the  public  of  the  means  of  knowing  whither  Catacomb.*, 
and  how  far  the  catacombs  are  carried.  Catalauni^ 

The  method  of  preferving  the  dead  in  catacombs 
feems  to  have  been  common  to  a  number  of  the  ancient 
nations.  The  catacombs  of  Egypt  are  flill  extant 
about  nine  leagues  from  the  city  ot  Grand  Cairo,  and 
two  miles  from  the  city  of  Zaccara.  They  extend 
from  thence  to  the  pyramids  of  Pharaoh,  which  are 
about  eight  miles  diflant.  They  lie  in  a  field  covered 
with  a  fine  running  fand,  of  a  yellowifh  colour.  The 
country  is  dry  and  hilly  3  the  entrance  of  the  tombs  is 
choked  up  with  fand  3  there  are  many  open,  but  more 
that  are  Hill  concealed. 

The  bodies  found  in  catacombs,  efpecially  thofe  of 
Egypt,  are  called  mummies  ;  and  as  their  defh  was 
formerly  reckoned  an  efficacious  medicine,  they  were 
much  fought  after.  In  this  work  the  labourers  were 
often  obliged  to  clear  away  the  fand  for  weeks  toge¬ 
ther,  without  finding  what  they  wanted.  Upon  c@- 
ming  to  a  little  fquare  opening  of  about  18  feet  in 
depth,  they  delcend  into  it  by  holes  for  the  feet  placed 
at  proper  intervals  3  and  there  they  are  fure  of  finding 
a  mummy.  Thefe  caves,  or  welts  as  they  call  them 
there,  are  hollowed  out  of  a  white  free-ftone,  which  is 
found  in  all  this  country  a  few  feet  below  the  covering 
of  fand.  When  one  gets  to  the  bottom  of  thefe,  which 
are  fometimes  40  feet  below  the  furface,  there  are  fe- 
veral  fquare  openings  on  each  fide  into  paflages*  of  10 
or  1 5  feet  wide  3  and  thefe  lead  to  chambers  of  1 5  or 
20  feet  fquare.  Thefe  are  all  hewn  out  in  the  rock  3 
and  in  each  of  the  catacombs  are  to  be  found  feveral 
of  thefe  apartments  communicating  with  one  another* 

They  extend  a  great  way  under  ground,  fo  as  to  be 
under  the  city  of  Memphis,  and  in  a  manner  to  under¬ 
mine  its  environs.  In  Tome  of  the  chambers  the  w  alls 
are  adorned  with  figures  and  hieroglyphics’  5  in  others 
the  mummies  are  found  in  tombs,  round  the  apartment, 
hollowed  out  in  the  rock. 

The  Egyptians  feem  to  have  excelled  in  the  art  of 
embalming  and  preferving  their  dead  bodies  3  as  the 
mummies  found  in  the  Egyptian  catacombs  are  in  a 
better  flate  than  the  bodies  found  either  in  the  Italian 
catacombs  or  thofe  of  any  other  part  of  the  world.  See 
Embalming  and  Mummy. 

Laying  up  the  bodies  in  caves,  is  certainly  the  ori¬ 
ginal  way  of  difpofing  of  the  dead  5  and  appears  to 
have  been  propagated  by  the  Phoenicians  throughout ^ 
the  countries  to  which  they  fent  colonies  3  the  inter¬ 
ring  as  we  now  do  in  the  open  air  or  in  temples  was 
firfl  introduced  by  the  Chriftians.  When  an  ancient 
hero  died,  or  was  killed  in  a  foreign  expedition,  as  his 
body  wras  liable  to  corruption,  and  for  that  reafon  un-  , 
fit  to  be  tranfported  entire,  they  fell  on  the  expedient 
of  burning,  in  order  to  bring  home  the  allies,  to  oblige 
the  manes  to  follow  3  that  fo  his  country  might  not  be 
deflitute  of  the  benefit  of  his  tutelage.  It  was  thus 
burning  feems  to  have  had  its  original  3  and  by  degrees 
it  became  common  to  all  who  could  bear  the  expences 
of  it,  and  took  place  of  the  ancient  burying  :  thus 
catacombs  became  difufed  among  the  Romans,  after 
they  had  borrowed  the  manner  of  burning  from  the 
Greeks,  and  then  none  but  flaves  were  laid  in  the 
ground.  See  Burial,  See. 

CAT  ALA  UNI,  callecLalfo  DurocatalaunL  a  town 

*£ 
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'Catalauni  of  Gallia  Belgica  :  Catalauni,  the  people.  A  name 
r  Jl  rather  of  the  lower  age  than  of  clatfical  antiquity. 

1  <ata^Qgue‘.  Now  Chalons  fur  Marne ,  in  Champagne.  E.  Long. 

4.  35.  N.  Lat.  48.  55.  ,  k 

CATADROMUS,  from  Kara  and  I  run ,  in 

antiquity,  a  ftretched  (loping  rope  in  the  theatres, 
down  which  the  funamhuli  walked  to  (how  their  (kill. 
Some  have  taken  the  word  to  fignify  the  hippodrome 
Or  deeurforium,  wherein  the  Roman  knights  ufed  to 
exercife  themfelvcs  in  running  and  fighting  on  horfe- 
back.  But  the  mod  natural  meaning  is  that  of  a  rope 
faftened  at  one  end  to  the  top  of  the  theatre,  and  at 
the  other  to  the  bottom,  to  walk  or  run  down,  which 
was  the  higheft  glory  of  the  ancient  / chicnobates ,  or 
funamhuli .  Elephants  were  alfo  taught  to  run  down 
the  catadromus.  Suetonius  fpeaks  of  the  exploit  of  a 
Roman  knight,  who  pafied  down  the  catadrojnus  mount¬ 
ed  on  an  elephant’s  back. 

CATAGOGION,  a  heathen  feftival  at  Ephefus, 
celebrated  on  the  22d  of  January,  in  which  the. devo¬ 
tees  ran  about  the  ftreets,  dreffed  in  divers  antic  and 
unfeemly  manners,  with  huge  cudgels  in  their  hands, 
and  carrying  with  them  the  images  of  their  gods ;  in 
which  guife  they  ravilhed  the  women  they  met  with, 
abufed  and  often  killed  the  men,  and  committed  many 
other  diforders,  to  which  the  religion  of  the  day  gave 
a  fan&ion. 

CATAGRAPHA,  in  antiquity,  denote  oblique  fi¬ 
gures  or  views  of  men’s  faces  3  anfwering  to  what  the 
moderns  call  profiles. 

Catagrapha  are  faid  to  be  the  invention  of  Simon 
Cleonseus,  who  firft  taught  painters  to  vary  the  looks 
of  their  figures,  and  fometimes  dire£l  them  upwards, 
fometimes  downwards,  and  fometimes  fidewards  or 
backwards. 

CATALEPSIS,  or  Catalepsy,  in  Medicine ,  a 
kind  of  apoplexy,  or  a  drowfy  difeafe,  wherein  the  pa¬ 
tient  is  taken  fpeechlefs,  fenfelefs,  and  fixed  in  the 
fame  pofture  wherein  the  difeale  firft  feized  him  3  his 
eyes  open,  without  feeing  or  underftanding.  See  Me¬ 
dicine  Index. 

CATALOGUE,  a  lift  or  enumeration  of  the  names 

feveral  books,  men,  or  other  things,  dilpofed  accord¬ 
ing  to  a  certain  order. 

Catalogues  of  books  are  digefted  in  different  man¬ 
ners,  fome  according  to  the  order  of  the  times  when 
the  books  were  printed,  as  that  of  Mattaire  5  others 
according  to  their  form  and  fize,  as  the  common  book- 
fellers  catalogues  ;  others  according  to  the  alphabeti¬ 
cal  order  of  the  authors  names,  as  Hyde’s  catalogue 
of  the  Bodleian  library  3  others  according  to  the  al¬ 
phabetical  order  of  matters  or  fubje£b,  which  are  cal¬ 
led  real  or  cloffical  catalogues ,  as  thofe  of  Lipcnius  and 
Draudius  3  laftly,  others  are  digefted  in  a  mixed  me¬ 
thod,  partaking  of  feveral  of  the  former,  as  De 
Seine’s  catalogue  of  Cardinal  Slufius’s  library,  .which 
is  firft  divided  according  to  the  fubje&s  or  faiences, 
and  afterwards  the  books  in  each  are  recited  alphabeti¬ 
cally. 

The  moft  applauded  of  all  catalogues  is  that  of  Thu- 
anus’s  library,  in  which  are  united  the  advantages  of 
aU  the  reft.  It  was  firft  drawn  up  by  the  two  Puteani 
in  the  alphabetical  order,  then  digefted  according  to 
the  fciences  and  fubje&s  by  Klim.  Bullialdus,  and  pub- 
tidied  by  F,  Quefnel  at  Paris  in  1679  ?  an<*  reprinted, 
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though  incorre&ly,  at  Hamburgh,  in  1704.  The  Catalog  f 
books  are  here  ranged  with  juftnefs  under  their  feveral  CaJal°^  f 
fciences  and  fubje£ts,  regard  being  (till  had  to  the  na-  tne_  * 
tion,  feft,  age,  &;c.  of  every  writer.  Add,  that  only 
the  beft  and  choiceft  books  on  every  fubje£l  are  found 
here,  and  the  moft  valuable  editions.  Yet  the  cata¬ 
logue  of  M.  le  Telliers*irchbifhop  of  Rheims’s  library, 
made  by  M.  Clement,  is  not  inferior  to  any  publiftied 
in  our  age,  either  on  account  of  the  number  and 
choice  of  the  books,  or  the  method  of  its  difpofition. 

One  advantage  peculiar  to  this  catalogue  is,  the  mul¬ 
titude  of  anonymous  and  pfeudonymous  authors  de¬ 
tected  in  it,  fcaree  to  be  met  with  elfewhere.  Some 
even  prefer  it  to  Thuanus’s  catalogue,  as  containing  a 
greater  variety  of  claffes  and  books  on  particular  fub- 
jeifts. 

The  conditions  required  in  a  catalogue  are,  that  it 
indicate  at  the  fame  time  the  order  of  the  authors  and 
of  the  matters,  the  form  of  the  book,  the  number  of 
volumes,  the  chronological  order  of  the  editions,  the 
language  it  is  written  in,  and  its  place  in  the  library  3 
fo  as  that  all  thefe  cireumftances  may  appear  at  once 
in  the  (horteft,  cleared,  and  exa&eft  manner  poflible. 

In  this  view  all  the  catalogues  yet  made  will  be  found 
to  be  defective. 

An  anonymous  French  writer  has  laid  down  a  new 
plan  of  a  catalogue,  which  (hall  unite  all  the  advanta¬ 
ges  and  avoid  all  the  inconveniences  of  the  reft. 

The  Jefuits  of  Antwerp  have  given  us  a  catalogue 
of  the  popes 3  which  make9  what  they  call  their  Pro-  p 

pi  beam. 

CATALOGUE  of  the  Stars ,  is  a  lift  of  the  fixed  ftars, 
difpofed  in  their  feveral  conftellations  3  with  the  longi¬ 
tudes,  latitudes,  &:c.  of  each  ;  or  according  to  their 
right  afeenfions,  that  is,  the  order  of  their  palling  over 
the  meridian. 

The  firft  who  undertook  to  reduce  the  fixed  ftars 
into  a  catalogue  was  Hipparchus  Rhodius,  about  1  20 
years  before  Clirift  3  in  which  he  made  ufe  of  the  ob¬ 
fervations  of  Timocharis  and  Ariftyllus  for  about  180 
years  before  him.  Ptolemy  retained  Hipparehus’s  ca¬ 
talogue  containing  1026  fixed  ftars  3  though  he  him- 
felf  made  abundance  of  obfervations,  with  a  view  to  a 
new  catalogue,  A.  D.  140.  About  the  year  of  Chrift 
880,  Albategni,  a  Syrian,  brought  down  the  fame  to 
his  time.  Anno  1437,  Ulugh  Beigh,  king  of  Parthia 
and  India,  made  a  new  catalogue  of  1022  fixed  ftars, 
fince  tran dated  out  of  Perfian  into  Latin  by  Dr  Hyde. 

The  third  who  made  a  catalogue  from  his  own  obfer¬ 
vations  was  Tycho  Brahe,  who  determined  the  places  ] 

of  777  ftars  for  the  year  1600,  which  Kepler  from 
other  obfervations  of  Tyeho  afterwards  increafed  to  the 
number  of  1000  in  the  Rudolphine  tables  3  adding 
thofe  of  Ptolemy  omitted  by  Tycho,  and  of  other  au¬ 
thors  ;  fo  that  his  catalogue  amounts  to  above  1160. 

At  the  fame  time,  William  landgrave  of  Heffe,  with 
his  mathematicians,  Chriftopher  Rothmannus  and  Ju¬ 
lius  Byrgius,  determined  the  places  of  400  fixed  ftars 
by  his  own  obfervations,  with  their  places  retlified  for 
the  year  159 3  *,  which  Hevelius  prefers  to  thofe  of 
Tycho’s.  Ricciolus,  in  his  Alfronotnia  Rcformata ,  de¬ 
termined  the  places  of  10 1  ftars  for  the  year  1700,  1 

from  his  own  obfervations  3  for  the  reft  he  followed 
Tycho’s  catalogue,  altering  it  where  he  thought  fit. 

Anno  1667,  Dr  Halley,  in  the  ifland  of  St  Helena, 

obferved 
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p*4!alos!«e  obferved  350  fouthern  Rars  not  vifible  In  our  horizon. 

v  ..e  Stars.  'jgie  fame  labour  was  repeated  by  F  Noel  in  1710, 

v  1  Mi  -  w^0  p^lbhed  a  new  catalogue  of  the  fame  liars  con- 
Rrudled  for  the  year  1687. 

Bayer,  in  his  Uranosnetria,  publifhed  a  catalogue  of 
1160  liars,  compiled  chiefly  from  Ptolemy  and  Tycho, 
in  whieh  every  liar  is  marked  with  fome  letter  of  the 
Greek  alphabet 3  the  biggeft  liar  in  any  conftellation 
being  denoted  by  the  firil  letter,  the  next  by  the  fe¬ 
cond,  &c.  and  if  the  number  exceeds  the  Greek  al¬ 
phabet,  the  remaining  liars  are  marked  by  letters  of 
the  Roman  alphabet,  which  letters  are  preferved  by 
Flamfteed,  and  by  Senex  on  his  globes.  The  cele¬ 
brated  Hevelius  compoled  a  catalogue  of  1888  liars. 
1553  of  which  were  obferved  by  himfelf  3  and  their 
places  were  computed  for  the  year  1 660. 

The  lall  and  greateR  is  the  Britannic  catalogue, 
compiled  from  the  obfervations  of  the  accurate  Mr 
Flatnlleed  3  who  for  a  long  feries  of  years  devoted 
himfelf  wholly  thereto.  As  there  was  nothing  want¬ 
ing  either  in  the  obferver  or  apparatus,  we  may  look 
on  this  as  a  perfect  work  fo  far  as  it  goes.  It  is  to 
be  regretted  the  impreflion  had  not  palled  through  his 
own  hands  :  that  -now  extant  was  published  by  autho¬ 
rity,  but  without  the  author’s  confent  :  it  contains 
2734  liars.  There  was  another  publifhed  in  172  c, 
purfuant  to  his  teRamcnt  j  containing  no  lefs  than  3000 
liars,  with  their  places  rectified  for  the  year  1689  :  to 
whieh  is  added  Mr  Sharp’s  catalogue  of  the  fouthern 
liars  not  vifible  in  our  hemifphere,  adapted  to  the  year 
17  26. 

The  firit  catalogue,  we  believe,  that  was  printed  in 
the  new  or  fecond  form,  according  to  the  order  of  the 
right  afeenfion,  is  that  of  De  la  Caille,  given  in  his 
Ephemerides  for  the  ten  years  between  1 755  and  1765, 
and  printed  in  1755.  It  contains  the  right  afeenfions 
and  declinations  of  307  liars,  adapted  to  the  begin¬ 
ning  of  the  year  1750.  In  £757  De  la  Caille  publilh¬ 
ed  his  Aftronomice  Fundamental  containing  a  catalogue 
of  the  right  afeenfions  and  declinations  of  398  liars, 
likewife  adapted  to  the  beginning  of  1750.  And  in 
1763,  the  year  after  his  death,  was  publilhed  the  Cce - 
lum  Aujlraie  Stelliferum  of  the  fame  author  3  contain- . 
ing  a  catalogue  of  the  plaees  of  1942  flars,  all  fituated 
to  the  Ibuthward  of  the  tropic  of  Capricorn,  and  ob¬ 
ferved  by  him  while  he  was  at  the  Cape  of  Good 
Hope  in  1731  and  1752;  their  places  being  alfo  a- 
dapted  to  the  beginning  of  1750.  In  the  fame  year 
was  publilhed  his  Ephemerides  for  the  ten  years  be¬ 
tween  1765  and  r 775  3  in  the  introduction  to  which 
are  given  the  places  of  31  3  zodiacal  liars,  all -deduced 
from  the  obfervations  of  the  fame  author  3  the  places 
adapted  to  the  beginning  of  the  year  1765. 

In  the  Nautical  Almanack  for  1773,  is  given  a  ca¬ 
talogue  of  387  liars,  in  right  afeenfion,  declination, 
longitude  and  latitude,  derived  from  the  obfervations 
of  the  late  celebrated  Dr  Bradley,  and  adjulted  to  the 
beginning  of  the  year  17 60.  This  fmall  catalogue, 
and  the  refults  of  about  200  obfervations  of  the  moon, 
are  all  that  the  public  have  yet  feen  of  the  multiplied 
labours  of  this  moll  accurate  and  indefatigable  obft  r- 
ver,  although  he  has  now  (1798)  been  dead  upwards 
of  36  years. 

In  1773  was  publilhed  a  thin  volume,  entitled,  Opera 
In  edit  a,  containing  feveral  papers  of  the  late  Tobias 
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Mayer,  and  among  them  a  catalogue  of  the  right  afeen-  Catalogue 
lions  and  declinations  of  998  liars,  which  may  be  oc-  °*  ^ie  ^tursi* 
culled  by  the  moon  and  planets  3  the  places  being  *  v 
adapted  to  the  beginning  of  the  year  17  ^6. 

At  the  end  of  the  firR  volume  of  44  ARronomical 
Obfervations  made  at  the  Royal  Obfervatory  at  Green¬ 
wich,”  publilhed  in  1776,  Dr  Malkelync,  the  prefent 
aftronomer  royal,  has  given  a  catalogue  of  the  places 
°(  34  principal  liars,  in  right  afeenfion  and  north  polar 
diilauee,  adapted  to  the  beginning  of  the  year  17  70. 

Thefe,  being  the  reful|  of  feveral  years  repeated  ob¬ 
fervations,  made  with  the  utmoft  care,  and  the  bell  in- 
Rruments,  it  may  be  prefumed  are  exceedingly  accu¬ 
rate. 

In  1782,  M.  Bode  of  Berlin  publilhed  a  very  ex- 
tenfive  catalogue  of  3058  of  the  fixed  liars,  collected 
from  the  obfervations  of  Flamlleed,  Bradley,  Iieve- 
lius,  Mayer,  De  la  Caille,  Melfier,  Monnier,  D’  Ar- 
quier,  and  other  altronomers;  all  adapted  to  the  begin¬ 
ning  of  the  year  1780  3  and  accompanied  with  a  ce- 
leitial  atlas  or  fet  of  maps  of  the  conRellations,  engra¬ 
ved  in  a  moil  delicate  and  beautiful  manner. 

To  thefe  may  be  added  Dr  Herfehel’s  catalogue  of 
double  liars,  printed  in  the  Phil.  Tranf.  for  J782  and 
1783  3  Meflier’s  nebulae  and  clullers  of  liars,  publilhed 
in  the  Connoi/Jknce  des  Temps  for  17843  and  Herfehel’s 
catalogue  of  the  fame  kind  given  in  the  Phil.  Tranf. 
for  1786. 

In  1789  Erancis  WollaRon  publilhed  “  A  Spe¬ 
cimen  of  a  General  ARronomieal  Catalogue,  in  Zones 
of  North-polar  DiRance,  and  adapted  to  January  j* 

1790.”  Thefe  Rars  are  collected  from  all  the  cata¬ 
logues  before-mentioned,  from  that  of  Hevelius  down¬ 
wards.  This  work  contains  five  difiinft  catalogues  3 
viz.  Dr  Mafkelyne’s  new  catalogue  of  36  principal 
Rars  3  a  general  catalogue  of  all  the  Rars,  in  zones  of 
north  polar  diRance  3  an  index  to  the  general  cata¬ 
logue  3  a  catalogue  of  all  the  Rars  in  the  order  in 
which  they  pafs  the  meridian  ;  and  a  catalogue  of  zo¬ 
diacal  Rars,  in  longitude  and  latitude.- 

Finally,  in  1792,  Dr  Zaeh  publifhed  at  Gotha,  Ta~ 
bulcv  Motuum  Solis  ;  to  whieh  is  annexed  a  fcfew  cata¬ 
logue  of  the  principal  fixed  Rars,  from  his  own  obfer¬ 
vations  made  in  the  years  1787,  1788,  1789,  1790. 

This  catalogue  contains  the  right  afeenfions  and  decli-- 
nations  of  381  principal  Rars,  adapted  to  the  begin¬ 
ning  of  the  year  1800.  Hutton’s  Math.  DiB. 

Befides  thefe  two  methods  of  forming  catalogues  of' 
the  Rars,  Dr  Herfehel  has  propofed  a  new  one,  in 
which  the  comparative  brightnefs  of  the  Rars  is  accu¬ 
rately  exprelfed.  It  is  long  fince  aRrcnomers  were  iirR 
led  to  arrange  the  Rars  in  claffes  of  different  magni¬ 
tudes  by  their  various  degrees  of  brilliancy  or  luflre. 

Brightnefs  and  fize  have  at  all  times  been  confidered 
as  fynonymous  terms  3  fo  that  the  brighteR  Rars  have 
been  referred  to  the  clais  comprehending  thofe  of  the 
firR  magnitude  3  ar^J  as  the  fubfequer  t  orders  of  Rars 
have  been  fuppofed  to  decreafe  in  luRre,  their  magni¬ 
tude  has  been  determined  in  the  fame  decreafing  pro- 
greflion  :  but  the  want  of  fome  fixtd  and  falisfaotory 
Randard  of  luRre  has  been  the  fouree  of  eonfiderabie 
confufion  and  uncertainty  in  fettling  the  relative  mag¬ 
nitudes  of  the  Rars.  A  flar  marked  1.210.  is  iuppo- 
fed  to  be  between  the  firR  and  fccond  magnitude  3  but 
2.1m,  intimates,  that  the  Rar  is  nearly  of  the  fecond 

magnitude, 
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■Catalogue  magnitude,  and  that  it  partakes  fomewhat  of  the  luftre 
the  Star?.  0£  £  ftar  0£  tpLe  order.  Such  fubdivifions  may  be 
0£  £ome  u£e 'm  afcertaining  ftars  of  the  firft,  fecond,  and 
third  claffes  *,  but  the  expreflions  5m.  5.6m.  6.5m.  6m* 
muft  be  very  vague  and  indefinite.  Dr  Herfchel  ob- 
ferves  that  he  has  found  them  fo  in  fa£t 5  and  he  there¬ 
fore  confiders  this  method  of  pointing  out  the  different 
luftre  of  ftars  as  a  reference  to  an  imaginary  ftandard. 

If  any  dependence  could  be  placed  on  this  method  of 
magnitudes,  it  would  follow,  that  no  lefs  than  n 
ftars  in  the  conftellation  of  the  Lion,  namely  /£,  sr,  |, 

A,  b,  c,  d,  54,  48,  72,  had  all  undergone  a  change  in 
their  luftre  fincc  Flamfteed’s  time  :  For  if  the  idea  of 
magnitudes  had  been  a  clear  one,  our  author,  who 
marked  1.2m.  and  y  2m.  ought  to  be  underftood  to 
mean  that  &  is  larger  than  y  *,  but  we  now  find  that 
a&ually  y  is  larger  than  0.  Every  one  of  the  eleven 
ftars  (fays  Dr  Herfchel)  -which  I  have  pointed  out 
may  be  reduced  to  the  fame  contradi&ion.” 

The  author  has  pointed  out  the  inftances  of  the  in- 
fuffieiency  of  this  method,  and  of  the  uncertain  con- 
clufions  that  are  deduced  from  it,  in  determining  the 
comparative  brightnefs  of  ftars  found  not  only  in  Mr 
Flamfteed’s  catalogue,  but  alfo  in  the  catalogues  of 
other  aftronomers.  It  is  fufficiently  apparent  that  the 
prefent  method  of  exprefling  the  brightnefs  of  the  ftars 
is  very  defettive.  Dr  Herfchel  therefore  propofes  a 
different  mode,  that  is  more  precife  and  fatisfaftory. 

“  I  place  each  liar  (fays  he),  inflead  of  giving  its 
magnitude,  into  a  Ihort  feries,  conftrufted  upon  the 
order  of  brightnefs  of  the  neareft  proper  ftars.  For 
inftance,  to  exprefs  the  luftre  of  D,  I  fay  CDE.  By 
this  ftiort  notation,  inftead  of  referring  the  ftar  D  to 
an  imaginary  uncertain  ftandard,  I  refer  it  to  a  precife 
and  determined  exifting  one.  .  C  is  a  ftar  that  has  a 
greater  luftre  than  D,  and  E  is  another  of  lefs  bright¬ 
nefs  than  D.  Both  C  and  E  are  neighbouring  ftars, 
chofen  in  fueh  a  manner  that  I  may  fee  them  at  the 
fame  time  with  D,  and  therefore  may  be  able  to  com¬ 
pare  them  properly.  The  luftre  of  C  is  in  the  fame 
manner  afeertained  by  BCD  *,  that  of  B  by  ABC  ; 
and  alfo  the  brightnefs  of  E  by  DEF  j  and  that  of  F 

feyEFG.  „  ,  *  A 

“  That  this  is  the  moft  natural,  as  well  a$  the  molt 
effectual  way  to  exprefs  the  brightnefs  of  a  ftar,  and 
by  that  means  to  deleft  any  change  that  may  happen 
in  its  luftre,  will  appear,  when  we  confidcr  what  is  re- 
quifite  to  afeertain  fuch  a  change.  We  can  certainly 
not  with  for  a  more  decifive  evidence,  than  to  be  al¬ 
lured,  by  aftual  infpeftion,  that  a  certain  ftar  is  now 
no  longer  more  or  lefs  bright  than  fuch  other  ftars  to 
which  it  has  been  formerly  compared  5  provided  we  are 
at  the  fame  time  allured  that  thofe  other  ftars  remain 
Hill  in  their  former  unaltered  luftre.  But  if  the  ftar  D 
will  no  logger  ftand  in  its  former  order  CDE,  it  muft 
have  undergone  a  change  *,  and  if  that  order  is  now  to 
be  expreffed  by  CED,  the  ftar  h*>ft  fame  part  of  its 
luftre  :  if,  on  the  contrary,  it  ought  now  to  be  de¬ 
noted  by  DCE,  its  brightnefs  muft  have  had  feme  ad¬ 
dition.  Then,  if  we  fhould  doubt  the  ft  ability  of  C 
and  E,  we  have  recourfe  to  the  orders  BCD  and  DEF, 
which  exprefs  their  luftre  5  or  even  to  ABC  and  EFG, 
which  continue  the  feries  both  ways.  Now  having 
before  u^the  feries  BCDEF,  or  if  neceffary  even  the 
mor-e  extended  one  ABCDEFG,  it  will  be  impoflible 
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to  miftake  a  change  of  brightnefs  in  D,  when  every  Catalog, 
member  of  the  feries  is  found  in  its  proper  order  ex-  ?  lheSia» 
cept  D.” 

In  the  author’s  journal  or  catalogue,  in  which  the 
order  of  the  luftre  of  the  ftars  is  fixed,  each  ftar  bears 
its  own  proper  name  or  number,  e.  g.  “  the  brightnefs 
of  the  ftar  $  Leonis  may  be  expreffed  by  /3  2  s  Leonis, 
or  better  by  94 — 68 — 17  Leonis  5  thefe  being  the 
numbers  which  the  three  above  ftars  bear  in  the  Bri- 
tifti  catalogue  of  fixed  ftars.” 

This  method  of  arrangement  occurred  to  Dr  Her¬ 
fchel  fo  early  as  the  year  17825  but  he  was  diverted 
from  the  regular  purfuit  of  it  by  a  variety  of  other  af- 
tronomical  engagements.  After  many  trials,  he  pro-, 
poled,  in  the  Tranfe£tions  of  the  Royal  Society  of 
London  for  1796,  the  plan  which  appeared  to  him  the 
moft  eligible.  It  is  as  follows  :— Inftead  of  denoting 
particular  ftars  by  letters,  he  makes  ufe  of  numbers  5  and 
in  his  choice  of  the  ftars  which  are  to  exprefs  the  luftre 
of  any  particular  one,  he  dire&s  his  firft  view  to  perfect 
equality.  When  two  ftars  feem  to  be  fimilar  both  in 
brightnefs  and  magnitude,  he  puts  down  their  numbers 
together,  feparated  merely  by  a  point,  as  30.24  Leonis  *, 
but  if  two  ftars,  which  at  firft  feemed  alike  in  their 
luftre,  appeared  on  a  longer  infpe&ion  to  be  different, 
and  the  preference  fhould  be  always  decidedly  in  favour 
of  the  fame  ftar,  he  feparates  thefe  ftars  by  a  comma, 
thus,  41,94  Leonis.  This  order  muft  not.  be  varied. 5 
nor  can  three  fuch  ftars,  as  20,  40,  39,  Librae,  admit 
of  a  different  arrangement.  If  the  ftate  of  the  heavens 
fhould  be  fuch  as  to  require  a  different  order  in  thefe 
number's,  we  may  certainly  infer  that  a  change  has  ta¬ 
ken  place  in  the  luftre  of  one  or  more  of  them.  When 
two  ftars  differ  very  little  in  brightnefs,  but  fo  that  the 
preference  of  the  one  to  the  other  is  indifputable,  the 
numbers  that  exprefs  them  are  feparated  by  a  fhort  line, 
as  __i7— 70  Leonis,  or  68—17—70  Leonis.  When 
two  ftars  differ  fo  much  in  brightnefs,  that  one  or  two 
other  ftars  might  be  interpofed  between  them,  and  ftill 
leav®  fufficient  room  for  diftinaion,  they  arc  diftjnguifh- 
ed  by  a  line  and  comma,  thus,  — ,  or  by  two  lines,  as 

32 _ 41  Leonis.  A  greater  difference  than  this  is 

denoted  by  a  broken  line,  thus,  —  —  —  —  —29  Bootis.  Ort 
the  whole,  the  author  obferves  the  marks  and  diftinc- 
tions  which  he  has  adopted  cannot  poflibly  be  miftaken  5 
“  a  point  denoting  equality  of  luftre  5  a  comma  indica¬ 
ting  the  leaft  perceptible  difference  *,  a  (hart  line  to 
mark  a  decided  but  fmall  fuperiority  5  a  line  and  com¬ 
ma,  or  double  line,  to  exprefs  a  confiderable  and  ftrik- 
ing  excels  of  brightnefs  5  and  a  broken  line  to  mark 
any  other  fuperiority  which  is  to  be  looked  upon  as  of 
no  ufe  in  eftimations  that  are  intended  for  the  purpofc 
of  directing  changes.” 

The  difficulties  that  attend  this  arrangement  are  not 
difguifed  5  but  the  importance  and  utility  of  it  more 
than  compenfate  for  the  labour  which  it  muft  neceffarily 
require.  By  a  method  of  this  kind,  many  difeoveries 
of  changeable  and  periodical  ftars  might  probably  have 
been  made,  which  have  efcaped  the  moft  diligent  and 
accurate  obfervers.  We  might  then,  as  the  author  fug- 
gefts,  be  enabled  to  rcfolve  a  problem  in  which  we  aie 
all  immediately  concerned. 

“  Who,  for  inftance,  would  not  w  ifti  to  know  what 
degree  of  permanency  we  ought  to  aferibe  to  the  luftre 
cf  our  fun  ?  Not  only  the  liability  of  our  climates,  but 

the 


GAT  [  257  ]  CAT 


U'iogue  the  very  exiftence  of  the  whole  animal  and  vegetable 
r  Stars. creation  itfelf,  is  involved  in  the  queftion.  Where  can 
we  hope  to  receive  information  upon  this  fubjedl  but 
from  agronomical  obfervations  ?  If  it  be  allowed  to  ad¬ 
mit  the  fimilarity  of  ftars  with  our  fun  as  a  point  efta- 
blifhed,  how  ncceffary  will  it  be  to  take  notice  of  the 
fate  of  our  neighbouringy?/^,  in  order  to  guefs  at  that 
of  our  own  !  That  Jlar ,  which  among  the  multitude  we 
have  dignified  by  the  name  of funy  to-morrow  may  {low¬ 
ly  begin  to  undergo  a  gradual  decay  of  brightnefs,  like 

Leonis,  oc  Ceti,  oc  Draconis,  2  Urfte  majoris,  and  ma¬ 
ny  other  diminifhing  ftars  that  will  be  mentioned  in  my 
catalogues.  It  may  fuddenly  increafe,  like  the  won¬ 
derful  ftar  in  the  back  of  Caffiopeia’s  chair,  and  the  no 
lefs  remarkable  one  in  the  foot  of  Serpentarius  ;  or  gra¬ 
dually  come  on,  like  Geminorum,  Ceti,  £  Sagitta- 
rii,  and  many  other  increafing  flars,  for  which  I  alfo 
refer  to  my  catalogues  ;  and,  laftly,  it  may  turn  into  a 
periodical  one  of  25  days  duration,  as  Algol  is  one  of 
three  days,  $  Ccphei  of  five,  /3  Lyrae  of  fix,  y  Anti- 
noi  of  feven  days,  and  as  many  others  as  are  of  various 
periods.” 

Having  thus  explained  the  general  principle  on  which 
this  catalogue  is  formed,  as  we  find  it  in  the  author’s 
firfi  memoir  on  the  fubjeft,  we  muft  refer  the  reader  to 
the  doflor’s  own  account  for  ks  particular  arrange¬ 
ment,  obferving  only  that  the  catalogue  fubjoined  com¬ 
prehends  nine  conftellations,  which  are  arranged  in  al¬ 
phabetical  order,  with  the  comparative  brightnefs  of  the 
ftars  accurately  ftated.  In  a  fubfequent  paper,  publifii- 
ed  in  the  fame  volume,  he  has  completely  verified  the 
utility  of  his  method  by  experience,  and  (hewn  that  there 
is  no  permanent  change  of  luftre  in  the  flars.  In  the 
notes  to  his  firfi  catalogue  he  mentioned  cc  Herculis  as 
a  periodical  ftar.  By  a  feries  of  obfervations  on  this 
ftar,  compared  v’ith  k  Ophiuchi,  which  was  moft  con¬ 
veniently  fituated  for  his  purpofe,  he  has  been  able  not 
only  to  confirm  this  opinion,  but  to  afeertain  its  period. 
His  obfervations  are  arranged  in  a  table,  by  means  of 
which  he  determines  that  this  ftar  had  gone  through 
four  fucceflive  changes  in  an  interval  of  241  days  ;  and 
therefore  the  duration  of  its  period  muft  be  about  60 
days  and  a  quarter.  This  fa 61  concurs  with  other  cir- 
eumftanccs  in  evincing  the  rotatory  motion  of  the  ftars 
l|  t  an  their  axes.  “  Dark  fpots,  or  large  portions  of  the 
furface  lefs  luminous  than  the  reft,  turned  alternately 
in  certain  diredlions,  either  towards  or  from  us,  will  ac¬ 
count  fer  the  phenomena  of  periodical  changes  in  the 
luftre  of  the  ftars,  fo  fatisfa£lorily,  that  we  certainly 
need  not  look  out  for  any  other  caufe.”  If  it  be  al¬ 
leged  that  the  periods  in  the  change  of  luftre  of  fome 
ftars,  fuch  as  Algol,  /3  Lyrae,  2  Cephei,  and  y  Antinoi, 
are  ftiort,  being  only  3,  5,  6,  and  7  days  refpe6fively  ; 
while  thofe  of  0  Ceti,  and  of  the  changeable  ftar  in 
Hydra,  and  that  111  the  neck  of  the  Swan,  are  long, 
amounting  to  331,  394,  and  497  days;  and  that  we 
cannot  aferibe  phenomena  fo  different  in  their  duration 
to  the  fame  caufe — it  may  be  anfwered  to  this  objec¬ 
tion,  that  the  force  of  it  is  founded  on  our  limited  ac¬ 
quaintance  with  the  flate  of  the  heavens.  To  the  feven 
ftars,  the  periodical  changes  of  which  were  before 
known,  we  may  now  add  oc  Herculis,  which  performs 
a  revolution  of  its  changes  in  60  days. 

“  The  ftep  from  the  rotation  of  oc  Herculis  to  that  of 
0  Ceti  is  far  lefs  confiderable  than  that  from  the  oeriod 
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of  Algol  to  the  rotation  of  a  Herculis ;  and  thus  a  link  Catalogue 
in  the  chain  is  now  fupplied,  which  removes  the  objec-of  th® ■ StaT* 
tion  that  arofe  from  the  vacancy.”  The  rotation  of  CatHna, 
the  fifth  fatellite  of  Saturn  is  proved  by  the  change  ob-  ■  — 
fervable  in  its  light ;  and  “  this  variation  of  light,  ow¬ 
ing  to  the  alternate  expofition  of  a  more  or  lefs  bright 
hemifpherc  of  this  periodical  fatellite,  plainly  indicates, 
that  the  fimilar  phenomenon  of  a  changeable  ftar  arife* 
from  the  various  luftre  of  the  different  parts  of  its  fur- 
face,  fucceflively  turned  to  us  by  its  rotatory  motion.” 

Betides,  we  perceive  a  greater  finiilarity  betw  een  the 
fun  and  the  ftars,  by  means  of  the  fpots  that  muft  be 
admitted  to  exift  on  their  furfaces,  as  well  as  on  that 
of  the  fun. 

Dr  Herfchel  farther  obferves,  that  the  ftars,  befides 
a  rotatory  motion  on  their  axes,  may  have  other  move¬ 
ments  ;  “  fuch  as  nutations  or  changes  in  the  inclina¬ 
tion  of  their  axes  ;  which,  added  to  bodies  much  flat¬ 
tened  by  quick  rotatory  motions,  or  furrounded  by 
rings  like  Saturn,  will  eafily  account  for  many  new 
phenomena  that  then  offer  thcmfelves  to  our  extended 
views.” 

CATALONIA,  a  province  of  Spain,  bounded  on 
the  north  by  the  Pyrenean  mountains,  v'hich  divide  it 
from  Fsance  ;  by  the  kingdom  of  Arragon  and  Va¬ 
lencia  on  the  weft  ;  and  by  the  Mediterranean  fea  on 
the  fouth  and  eaft.  It  is  155  miles  in  length,  and  100 
in  breadth.  It  is  watered  by  a  great  number  of  rivers  ; 
the  principal  of  which  are  the  Lobregat,  the  Ter,  and 
the  Segra.  The  air  is  temperate  and  healthy ;  but 
the  land  is  mountainous,  except  in  a  few  places.  It 
produces,  however,  corn,  wine,  oil,  pulfe,  flax,  and 
hemp,  fufficient  for  the  inhabitants.  The  mountains 
are  covered  with  large  forefts  of  tall  trees,  fuch  as  the 
oak,  the  cver-grcen  oak,  the  beech,  the  pine,  the  fir, 
the  chcfnut,  and  many  others  ;  with  cork  trees,  fhrubs, 
and  medicinal  plants.  There  are  fevcral  quarries  of 
marble  of  all  colours,  cryftal,  alabafter,  amethyfts,  and 
lapis  lazuli.  Gold  duft  has  been  found  among  the 
fands  of  one  or  two  of  the  rivers  j  and  there  are  mines 
of  tin,  iron,  lead,  alum,  vitriol,  and  fait.  They  like- 
wife  fifti  for  coral  on  the  eaftern  coaft.  The  inhabi¬ 
tants  are  hardy,  courageous,  a£Hve,  vigorous,  and  good 
foldicrs,  but  apt  to  be  difeontented.  The  miquelets 
are  a  fort  of  foldiers  which  guard  the  paffes  over  the 
mountains,  and  ought  to  protect  travellers  ;  but  if  they 
are  not  paid  to  their  minds,  they  feldom  fail  to  pay 
themfelves.  The  river  Lobregat  divides  Catalonia  in¬ 
to  two  parts,  the  eaft  and  weft,  according  to  their  fi- 
tuation.  This  province  comprehends  17  vigueries  or 
territories ;  two  of  which  are  in  Roufillon,  and  belong 
to  the  French.  The  reft  are  fubjeft  to  the  Spaniards. 

The  principal  towns  are  Barcelona  the  capital,  Tarra¬ 
gona,  Tortofa,  Lerida,  Solfonia,  Cardona  Vicli,  Giro¬ 
na,  Seu  d’Urgel,  Pui  Cerda,  and  Cervera.  Catalonia 
was  the  laft  province  in  Spain  which  fubmittod  to  Phi¬ 
lip  in  the  Succeflion  war. 

CATAMENIA,  in  Medicine.  See  Menses. 

CATAMITE,  a  boy  kept  for  fodonrltical  practi¬ 
ces. 

CAT  AN  A,  or  Catina,  in  Ancient  Geography ,  a  town 
of  Sicily,  fituated  oppofite  to  iEtna,  to  the  fouth-eaft  ; 
one  of  the  five  Roman  colonies  :  anciently  built  by  the 
people  of  Naxus  feven  years  after  the  building  of  Sy- 
racufe,  728  years  before  Chrift,  It  was  the  country 
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The  town  is  dill 
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of  Charondas  the  famous  lawgiver* 
called  Catanea .  See  CATANEA. 

CATANANCHE,  Candia  lions-foot.  See 
Botany  Index. 

CATANEA,  or  Catania,  a  city  of  Sicily,  featcd 
on  a  gulf  of  the  fame  name,  near  the  foot  of  Mount 
JEtna,  or  Gibel.  It  was  founded  by  the  Chalcidians 
foon  after  the  fettlement  of  Syracufe,  and  enjoyed 
great  tranquillity  till  Hiero  I.  expelled  the  whole  body 
of  citizens  3  and  after  replenifhing  the  town  with  a  new 
flock  of  inhabitants,  gave  it  the  name  of  JKtno ;  im¬ 
mediately  after  his  deceafe,  it  regained  its  ancient 
name,  and  its  citizens  returned  to  their  abodes.  Ca¬ 
tania  fell  into  the  hands  of  the  Romans,  among  their 
earliefl  acquifitions  in  Sicily,  and  became  the  refidenee 
of  a  praetor.  To  make  it  worthy  of  fuch  an  honour, 
it  was  adorned  with  fumptuous  buildings  of  all  kinds, 
and  every  convenience  was  procured  to  fupply  the  na¬ 
tural  and  artificial  wants  of  life.  It  was  deflroyed  by 
Pompey’s  fon,  but  redored  with  fuperior  magnificence 
by  Auguftus.  The  reign  of  Decius  is  famous  in  thfe 
hiftory  of  this  city,  for  the  martyrdom  of  its  patronefs 
St  Agatha.  On  every  emergency  her  interccfiion  is 
implored.  She  is  pioufiy  believed  to  have  pfeferved 
Catanea  from  being  overwhelmed  by  torrents  of  lava, 
or  diaken  to  pieces  by  earthquakes  3  yet  its  ancient 
edifices  are  covered  by  repeated  ftreams  of  volcanic 
matter  3  and  almod  every  houfe,  even  her  own  church, 
has  been  thrown  to  the  ground.  In  the  reign  of  Wil¬ 
liam  the  Good,  20,000  Catanians,  with  their  paflor  at 
their  head,  were  deftroyed  before  the  facred  veil  could 
be  properly  placed  to  check  the  flames.  In  the  lad 
century  the  eruptions  and  earthquakes  raged  with  re¬ 
doubled  violence,  and  Catania  was  twice  demolifhed. 
See  TEtnAh 

The  prefent  prince  of  Bifcari  has  been  at  infinite 
pains,  and  fpent  a  large  fum  of  money,  in  working 
down  to  the  ancient  town,  wdiich,  on  account  of  the 
numerous  torrents  of  lava  that  have  flowed  out  of 
Mount  ./Etna  for  thefe  lad  thoufand  years,  is  now  to 
be  fought  for  in  dark  caverns  many  feet  below  the  pre¬ 
fent  furface  of  the  earth.  Mr  Swinburne  informs  us 
that  he  defeended  into  baths,  fepulchres,  an  amphithe¬ 
atre,  and  a  theatre,  all  very  much  injured  by  the  va¬ 
rious  cataflrophes  that  have  befallen  them.  They  were 
ere&ed  upon  old  beds  of  lava,  and  even  built  with 
fquare  pieces  of  the  fame  fubdance,  which  in  no  in¬ 
dance  appears  to  have  been  fufed  by  the  conta£l  of 
new  lavas  :  The  feiarra,  or  (tones  of  cold  lava,  have 
condantly  proved  as  drong  a  barrier  againft  the  flow¬ 
ing  torrent  of  fire  as  any  other  (lone  could  have  been, 
though  fome  authors  were  of  opinion  that  the  hot  mat¬ 
ter  would  melt  the  old  mafs  and  incorporate  with  it. 

This  city  has  been  frequently  defended  from  the 
burning  dreams  by  the  folid  mafs  of  its  own  ramparts, 
and  by  the  air  comprefled  between  them  and  the  lava  3 
as  appears  by  the  torrent  having  dopt  within  a  fmall 
didance  of  the  walls,  and  taken  another  dire&ion. 
But  when  the  walls  wmre  broken  or  low,  the  lava  col¬ 
lected  itfelf  till  it  rofe  to  a  great  height,  and  then 
poured  over  in  a  curve.  A  fimilar  indance  is  fecn  at 
the  Torre  del  Greco  near  Naples,  where  the  dream  of 
liquid  fire  from  Vefuvius  divided  itfelf  into  two  branches, 
and  left  a  church  untouched  in  the  middle.  There  is 
a  well  at  the  foot  of  the  old  walls  of  Catania,  where 
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the  lava,  after  running  along  the  parapet,  and  then 
falling  forwards,  has  produced  a  very  complete  lofty 
arch  over  the  fpring. 

The  church  here  is  a  noble  fabric.  It  is  accounted 
the  larged  in  Sicily,  though  neither  a  porch  nor  cupo¬ 
la  has  been  ereCted,  from  a  doubt  of  the  folidity  of  the 
foundations,  which  are  no  other  than  the  bed  of  lava 
that  ran  out  of  iEtna  in  1669,  and  is  fuppofed  to  be 
full  of  cavities.  The  organ  is  much  edeemed  by  con- 
noiffeurs  in  mufical  indruments. 

Catania,  according  to  Mr  Swinburne’s  account,  is 
reviving  with  great  Iplendour.  46  It  has  already  (he 
fays)  much  more  the  features  of  a  metropolis  and  royal 
relidenee  than  Palermo  :  the  principal  ilreets  are  wide, 
draight,  and  wr ell  paved  with  lava.  An  obelifk  of  red 
granite,  placed  on  the  back  of  an  antique  elephant  of 
touchdone,  dands  in  the  centre  of  the  great  fquare, 
which  is  formed  by  the  townhall,  feminary,  and  cathe¬ 
dral.  The  cathedral  ereCted  by  the  abbot  Angerius 
in  the  year  1094,  was  endowed  by  Earl  Roger  with 
the  territories  of  Catania  and  /Etna,  for  the  fmall  ac¬ 
knowledgement  of  a  glafs  of  wine  and  a  loaf  of  bread 
offered  once  a-year.  It  has  differed  fo  much  by  earth¬ 
quakes,  that  little  of  the  original  druflure  remains, 
and  the  modern  parts  have  hardly  any  thing  except 
their  materials  to  recommend  them,  A  he  other  reli¬ 
gious  edifices  of  the  city  are  profufely  ornamented,  but 
in  a  bad  tade.  The  fpirit  of  building  feems  to  have 
feized  upon  the  people,  and  the  prince  of  Bifcari ’s  ex¬ 
ample  adds  frefh  vigour.  It  were  natural  to  fuppofe 
men  w'ould  be  backward  in  erecting  new  habitations* 
efpecially  with  any  degree  of  luxury,  on  ground  fo  of¬ 
ten  diaken  to  its  centre,  and  fo  often  buried  under  the 
afhes  of  a  volcano  3  but  fuch  is  their  attachment  to 
their  native  foil,  and  their  contempt  of  dangers  they  are 
habituated  to,  that  they  rebuild  their  houfes  on  the 
warm  cinders  of  Vefuvius,  the  quaking  plains  of  Cala¬ 
bria,  and  the  black  mountains  of  feiarra  at  Catania  : 
it  is  how'ever  furprifing  to  fee  fuch  embellifhments  la- 
vifhed  in  fo  dangerous  a  fituation.  There  is  a  great 
deal  of  aCtivity  in  the  difpofition  of  this  people  :  they 
know  by  tradition  that  their  ancedors  carried  on  a 
dourifhing  commerce  3  and  that  before  the  fiery  river 
filled  it  up,  they  had  a  fpacious  convenient  harbour,, 
where  they  now  have  fearcc  a  creek  for  a  felucca  : 
they  therefore  wifh  to  redore  thofe  advantages  to  Ca¬ 
tania,  and  have  often  applied  to  government  for  af- 
fidance  towards  forming  a  mole  and  port,  an  underta¬ 
king  their  drength  alone  is  unequal  to  ;  but  whether 
the  refufal  originates  in  the  deficiencies  of  the  public 
treafury  or  the  jealoufy  of  the  other  cities,  all  the  pro¬ 
jects  have  ended  in  fruitlefs  applications.  The  num¬ 
ber  of  inhabitants  dwelling  in  Catania  amounts  to 
30,000  3  the  Catanians  make  it  double  :  A  consider¬ 
able  portion  of  this  number  appertains  to  the  univerfi- 
ty,  the  only  one  in  the  ifland,  and  the  nurfery  of  all 
the  lawyers.”  E.  Long.  15.  19.  N.  Lat.  37.  30. 

CATANZARO,  a  city  in  the  kingdom  of  Naples, 
the  capital  of  Calabria  Ulterior,  with  a  bilhop’s  fee. 
It  is  the  ufual  refidence  of  the  governor  of  the  pro¬ 
vince,  and  is  feated  on  a  mountain,  in  E.  Long.  18. 
20.  N.  Lat.  28.  58. 

CATAPHONICS,  the  feienec  which  confiders  the 
properties  of  reflected  founds.  See  Acoustics. 
CATAPHORA,  in  Medicine,  the  fame  as  Coma. 

CATAPHRACTA, 


Catauc 


Cataphd 
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taphvao  CATAPHRACTA,  (from  and  //ar- 

ta  tify  or  arm),  in  the  ancient  military  art,  a  piece  of 

‘|  heavy  defenfive  armour,  formed  of  cloth  or  leather, 

fortified  with  iron  feales  or  links,  wherewith  fome- 
times  only  the  bread:,  fometimes  the  whole  body,  and 
fometimes  the  horfe  too,  was  covered.  It  was  in  ufe 
among  the  Sarmatians,  Perfians,  and  other  barbarians. 
The  Romans  alfo  adopted  it  early  for  their  foot ;  and, 
according  to  Vegctius,  kept  to  it  till  the  time  of  Gra- 
tian,  when  the  military  difeipline  growing  remifs,  and 
field  cxercifes  and  labour  difeontinued,  the*  Roman  foot 
thought  the  cataphra&a  as  well  as  the  helmet  too  great 
a  load  to  bear,  and  therefore  threw  both  by,  chooflng 
rather  to  march  againll  the  enemy  barc-breafted ;  by 
which,  in  the  war  wKh  the  Goths,  multitudes  were  de- 
ftroyed* 

C A  TAP  HR  ACT Nave  r,  Chips  armed  and  covered  in 
fight,  fo  that  they  could  not  be  eafily  damaged  by  the 
enemy.  They  were  covered  over  with  boards  or  planks, 
on  which  the  foldiers  were  placed  to  defend  them  \  the 
rowers  fitting  Underneath,  thus  fereened  from  the  ene¬ 
my’s  weapons. 

CATAPHRACTUS,  denotes  a  thing  defended  or 
covered  on  all  fides  with  armour. 

Cataphractus,  or  CataphraElarius ,  more  particu¬ 
larly  denotes  a  horfeman,  or  even  horfe,  armed  with  a 
cataphra£la.  The  cataphraBi  equites  were  a  fort  of 
cuirafTicrs,  not  only  fortified  with  armour  themfclves, 
but  having  their  horfes  guarded  with  folid  plates  of 
brafs  or  other  metals,  ufually  lined  with  fkins,  and 
wrought  into  plumes  or  other  forms.  Their  ufe  was 
to  bear  down  all  before  them,  to  break  in  upon  the 
enemy’s  ranks,  and  fpread  terror  and  havock  wherever 
they  came,  as  being  thcmfelves  invulnerable  and  fe- 
cure  from  danger.  But  their  difadvantage  "was  their 
unwieldinefs,  by  which,  if  once  unhorfed  or  on  the 
ground,  they  were  unable  to  rife,  and  thus  fell  a  prey 
to  the  enemy. 

CATAPHRYGIANS,  a  feel  in  the  fecond  cen¬ 
tury,  fo  called  as  being  of  the  country  of  Phrygia. 
They  were  orthodox  in  every  thing,  fetting  afide  thig, 
that  they  took  Montanus  for  a  prophet,  and  Prifcilla 
and  Maximilla  for  true  propheteflfes,  to  be  confultcd  in 
every  thing  relating  to  religion  \  as  fuppofing  the  Holy 
Spirit  had  abandoned  the  church.  Sec  MonTANTST. 

CATAPLASM  A,  a  poultice  ;  from  hccIcittAocfi™, 
illino,  to  fpread  like  a  plailer.  Cataplafms  take  their 
name  fometimes  from  the  part  to  which  they  are  ap¬ 
plied,  or  effe£ls  they  produce  \  fo  are  called  anacol - 
i etna ,  frontale ,  epicarpium ,  epifpaJHcum ,  vejicatorinm  ; 
and  when  muflard  is  an  ingredient,  they  are  called  Ji- 
napifm? . 

Thefe  kinds  of  applications  arc  fofter  and  more  eafy 
than  plaflers  or  ointments.  They  are  formed  of  fome 
vegetable  fubflances,  and  applied  of  fuch  a  confidence 
ns  neither  to  adhere  nor  run  :  they  are  alfo  more  ufc- 
ful  when  the  intention  is  effe£led  by  the  perpetuity  of 
the  heat  or  cold  whieh  they  contain,  for  they  retain 
them  longer  than  any  other  kind  of  compofition. 

When  defigned  to  relax ,  or  to  promote  fuppura- 
tion,  they  fhould  be  applied  warm.  Their  warmth, 
moifture,  and  the  obflru£lion  they  give  to  perfora¬ 
tion,  is  the  method  of  their  anfwering  that  end.  The 
proper  heat,  when  applied  warm,  is  no  more  than  to 
promote  a  kindly  pleafant  fenfation  j  for  great  heat 
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prevents  the  defign  f6r  which  they  are  ufed.  They  Cataplaima, 
lhould  be  renewed  as  often  as  they  cool.  For  relaxing  CataF 
and  fuppurating,  none  excel  the  white  bread  poultice, 
made  with  the  crumb  of  an  old  loaf,  a  fufficient  quan¬ 
tity  of  milk  to  boil  the  bread  in  until  it  is  foft,  and 
a  little  oil  $  which  laft  ingredient*  befides  preventing 
the  poultice  from  drying  and  flicking  to  the  fkin* 
alfo  retains  the  heat  longer  than  the  bread  and  milk 
alone  would  do.  To  preferve  the  heat  longer,  the 
poultice,  when  applied,  may  be  covered  with  a  ftrong 
ox’s  bladder. 

When  defigned  to  repel,  they  fliould  be  applied  cold, 
and  ought  to  be  renewed  is  oft  as  they  become  warm. 

A  proper  compofition  for  this  end  is  a  mixture  of  oat¬ 
meal  and  vinegar* 

CATAPULTA,  in  antiquity,  a  military  engine 
contrived  for  the  throwing  of  arrows,  darts,  and  flones 
Upon  the  enemy. — Some  of  thefe  engines  were  of  fuch 
force  that  they  would  throw'  flones  of  an  hundred 
Weight.  .Tofephus  takes  notice  of  the  furprifing  effe&s 
of  thefe  engines,  and  fays,  that  the  flones  thrown  out 
of  them  beat  down  the  battlements,  knocked  off  the 
angles  of  the  towers,  and  would,  level  a  whole  file  of 
men  from  one  end  to  the  other,  was  the  phalanx  ever 
fo  deep.  This  was  called  the 

Battering  CATAPULTA ,  and  is  reprefented  on  Plate 
CXXXV.  This  catapulta  is  fuppofed  to  carry  a 
Rone,  &c.  of  an  hundred  weight j  and  therefore  a 
defeription  of  it  will  be  fufficient  to  explain  the 
doarine  of  all  the  reft  ;  for  fuch  as  threw  flones  of 
500  and  upwards,  wfere  conftruaed  on  the  fame  prin- 
ciples. 

The  bafe  is  compofed  of  two  large  beams  2,  3.  The 
length  of  thefe  beams  is  fifteen  diameters  of  the  bore 
of  the  capitals  9.  At  the  two  extremities  of  each 
beam,  two  double  mortifes  ate  cut  to  receive  the  eight 
tenons  of  twro  crofs  beams,  each  of  them  four  of  the 
diameters  in  length.  In  the  centre  of  each  of  the 
beams  of  the  bafe,  and  near  two-thirds  of  their  length, 
a  hole,  perfeaiy  round,  and  16  inches  in  diameter, 
fhould  be  bored  ;  thefe  holes  muft  be  exaftly'  oppofitc 
to  each  other,  and  fliould  increafe  gradually  to  the  in- 
ftde  of  the  beams,  fo  that  each  of  them,  being  16 
inches  on  the  outfide  towards  the  capitals  9,  fliould  be 
X  yl  at  the  opening  on  the  infide,  and  the  edges  care¬ 
fully  rounded  off.  The  capitals  9  are,  in  a  manner, 
the  foul  of  the  machine,  and  ferve  to  tvrift  and  ftrain 
the  cordage,  w  hich  forms  its  principle  or  power  of  mo¬ 
tion.  .  , 

The  capitals  are  either  of  caft  brafs  or  iron  5  each 
confining  of  a  wheel  with  teeth,  C  10,  of  2i  inches 
thick.  The  hollow  or  bone  of  thefe  wheels  fliould  be 
1 1  *.  inches  in  diameter,  perfeaiy  round,  and  the  edges 
fmoothed  down.  As  the  friaion  would  be  too  great 
if  the  capitals  rubbed  againft  the  beams  by  the  extreme 
ftraining  of  the  cordage,  which  draws  them  towards 
thefe  beams,  that  inconvenience  is  remedied  by  the 
means  of  eight  friaion  wheels,  or  cylinders  of  brafs, 
about  the  13th  of  an  inch  in  diameter,  and  an  inch  and 
one  fixth  in  length,  placed  circularly,  and  turning  up¬ 
on  axes,  as  reprefented  at  D  13,  B  12.  One  of  thefe 
friction  wheels  at  large  with  its  ferew,  by  which  it  is 
fattened  into  the  beam,  is  reprefented  at  A. 

Upon  this  number  of  cylindrical  wheels  the  capitals 
o  mult  be  placed  in  the  beams  2,  3,  fo  that  the  cylin- 
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Catapults,  ders  do  not  extend  to  the  teeth  of  the  wheels,  which 
r  ~  muft  receive  a  ftrong  pinion  14.  By  means  of  this 
pinion- the  wheel  of  the  capital  is  made  to  turn  for 
draining  the  cordage  with  the  key  15.  The  capital 
wheel  has  a  ftrong  catch  16,  and  another  of  the  fame 
kind  may  be  added,  to  prevent  any  thing  from  giving 
way  through  the  extreme  and  violent  force  of  the 
ftrained  cordage. 

The  capital  piece  of  the  machine  is  a  nut  or  crofs 
pin  of  iron,  17,  feen  at  C,  and  hammered  cold  into 
its  form.  It  divides  the  bore  of  the  capitals  exactly  in 
two  equal  parts,  and  fixed  in  grooves  about  an  inch 
deep.  This  piece,  or  nut,  ought  to  be  about  two 
inches  and  one-third  thick  at  the  top  1 8,  as  reprefent- 
ed  in  the  fe&ion  at  B  ;  and  rounded  off  and  p>oli(hed 
as  much  as  poffible,  that  the  cords  folded  over  it  may 
not  be  hurt  or  cut  by  the  roughnefs  or  edges  of  the 
iron.  Its  height  ought  to  be  eight  inches,  decreafing 
gradually  in  thieknefs  to  the  bottom,  where  it  ought 
to  be  only  one  inch.  It  mull  be  very  exa&ly  inferted 
in  the  capitals. 

After  placing  the  two  capitals  in  the  holes  of  the 
two  beams  in  a  right  line  with  each  other,  and  fixing 
the  two  crofs  diametrical  nuts  or  pieces  over  which 
the  cordage  is  to  wind,  one  end  of  the  cord  is  reeved 
through  a  hole  in  one  of  the  capitals  in  the  bafe,  and 
made  fa  ft  to  a  nail  withinfide  of  the  beam.  The 
other  fide  of  the  cord  is  then  carried  through  the  hole 
in  the  oppofite  beam  and  capital,  and  fo  wound  over 
the  crofs  pieces  of  iron  in  the  centre  of  the  two  capi¬ 
tals,  till  they  are  full,  the  cordage  forming  a  large 
fkain.  The  tenfion  or  (training  of  the  cordage  ought 
to  be  exactly  equal,  that  is,  the  feveral  foldings  of  the 
cord  over  the  capital  pieces  ftiould  be  equally  ftrained, 
and  fo  near  each  other  as  not  to  leave  the  leaft  fpace 
between  them.  As  foon  as  the  firft  folding  or  (kain  of 
cord  has  filled  up  one  whole  fpace  or  breadth  of  the 
capital  pieces,  another  muft  be  carried  over  it ;  and  fo 
on,  always  equally  (training  the  end  till  no  more  will 
pais  through  the  capitals,  and  the  (kain  of  cordage  en¬ 
tirely  fills  them,  obferving  to  rub  it  from  time  to  time 
with  foap. 

At  three  or  four  inches  behind  the  cordage,  thus 
wound  over  the  capital  pieces,  two  very  ftrong  upright 
beams  21  are  railed  :  thefe  are  pods  of  oak  14  inches 
thick,  crofted  over  at  top  by  another  of  the  fame  foli- 
dity.  The  height  of  the  upright  beams  is  diame¬ 
ters  ;  each  fup ported  behind  with,  very  ftrong  props 
25,  fixed  at  bottom  in  the  extremities  of  the  bafe  2,  3. 
The  crofs  beam  24  is  fupported  in  the  fame  manner  by 
a  prop  in  the  centre. 

The  tree,  arm,  or  ftylus  22,  (hould  be  of  found 
a(h.  Its  length  is  from  15  to  16  diameters  of  the  bore 
©f  the  capitals.  The  end  at  the  bottom,  or  that  fixed 
in  the  middle  of  the  (kain,  is  10  inches  thick,  and  14 
broad.  To  ftrengthen  the  arm  or  tree,  it  ftiould  be 
wrapped  round  with  a  cloth  dipped  in  ftrong  glue  like 
the  tree  of  a  faddle,  and  bound  very  hard  with  waxed 
thread  of  the  fixth  of  an  inch  in  diameter,  from  the 
large  end  at  bottom,  almoft  to  the  top,  as  reprefented 
in  the  figure. 

At  the  top  of  the  arm,  juft  under  the  iron  hand  or 
jeceiver  27,  a  ftrong  cord  is  faftened,  with  two  loops 
twifted  one  within  another,  for  the  greater  ftrength. 
Into  thefe  two  loops  the  hook  of  a  brafs  pulley  28  is 
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put.  The  cord  29  is  then  reeved  through  the  pulley,  Gataputy 
and  faftened  to  the  roll  30.  The  cock  or  trigger  31,  II 
which  ferves  a$  a  ftay,  is  then  brought  to  it,  and  .  atar^'t 
made  faft  by  its  hook  to  the  extremity  of  the  hand 
27,  in  which  the  body  to  be  difeharged  is  placed. 

The  pulley  at  the  neck  of  the  arm  is  then  unhooked  ; 
and  when  the  trigger  is  to  let  it  off,  a  ftroke  muft  be 
given  upon  it  with  an  iron  bar  or  crow  of  about  an 
inch  in  diameter ;  on  which  the  arm  (lies  up  with  a 
force  almoft  equal  to  that  of  a  modern  mortar.  The 
culhion  or  ftomacher  23*  placed  exadtly  in  the  middle 
of  the  crofs  beam  24,  (hould  be  covered  with  tanned 
ox-hide,  and  (luffed  with  hair,  the  arm  ftriking  againft 
it  with  inconceivable  force.  It  is  to  be  obferved,  that 
the  tree  or  arm  22  deferibes  an  angle  of  90  degrees, 
beginning  at  the  cock,  and  ending  at  the  ftomacher  or 
cuftiion. 

CATAPULTA  for  Arrows ,  Spears ,  or  Darts .  Some 
of  the  fpears,  See.  thrown  by  thefe  engines,  are  faid  to 
have  been  1 8  feet  long,  and  to  have  been  thrown  with 
fuch  velocity  as  to  take  fire  in  their  courfe. 

ABCD  is  the  frame  that  holds  the  darts  or  arrows,  Fig, 
w  hich  may  be  of  different  numbers,  and  placed  in  dif¬ 
ferent  directions.  EF  is  a  large  and  ftrong  iron 
fpring,  which  is  bent  by  a  rope  that  goes  over  three 
pulleys,  I,  K,  L  ;  and  is  drawn  by  one  or  feveral  men; 
this  rope  may  be  faftened  to  a  pin  at  M.  The  rope, 
therefore,  being  fet  at  liberty,  the  fpring  muft  (trike 
the  darts  with  great  violence,  and  fend  them,  with 
furprifing  velocity,  to  a  great  diftance.  This  inftru- 
ment  differs  in  fome  particulars  from  the  defeription 
we  have  of  that  of  the  ancients;  principally  in  the 
throwing  of  feveral  darts  at  the  fame  time,  one  only 
being  thrown  by  theirs. 

CATARACT,  in  Hydrography ,  a  precipice  in  the 
channel  of  a  river,  caufed  by  rocks,  or  other  obftacles, 
flopping  the  courfe  of  the  dream,  from  whence  the 
water  falls  with  greater  noife  and  impetuofity.  The 
words  comes  from  u  I  tumble  down  with 

violence  compounded  of  Kara,  66  down,”  and  ^otsra-09 
dejicio ,  “  I  throw  down.” — Such  are  the  catara&s  of 
the  Nile,  the  Danube,  Rhine,  &e.  In  that  of  Nia¬ 
gara,  the  perpendicular  fall  of  the  water  is  137  feet  : 
and  in  that  of  Piftil  Rhaiadr,  in  North  Wales,  the  fall 
of  water  is  near  240  feet  from  the  mountain  to  the 
lower  pool. 

Strabo  calls  that  a  cataraB  which  we  call  a  cafcade  ; 
and  what  we  call  a  cataraB ,  the  ancients  ufually  called 
a  catadvpa.  Herminius  has  an  exprefs  differtation, 

“  De  admirandis  mundi  Cataradlis  fupra  et  fubterra- 
neis  where  he  ufes  the  word  in  a  new  fenfe ;  fig- 
nifying  by  cataraCt,  any  violent  motion  of  the  ele¬ 
ments. 

Cataract,  in  Medicine  and  Surgery ,  a  diforder  of 
the  humours  of  the  eye,  by  which  the  pupilla,  that 
ought  to  appear  tranfparent  and  black,  looks  opaque, 
blue,  gray,  brown,  &c.  by  which  vifion  h  varioufiy 
impeded,  or  totally  dellroyed.  See  Surgery. 

CATARO,  a  town  of  Dalmatia,  and  capital  of  the 
territory  of  the  fame  name,  with  a  ftrong  cattle,  and 
a  biftiop’s  fee.  It  is  fubjcCt  to  Venice,  and  is  feated 
on  a  gulf  of  the  fame  name.  E.  Long.  19.  19.  N.  Lat. 

42.  25.  , 

CATARACTES,  the  trivial  name  of  a  fpecies  ot 
Larus.  See  Ornithology  Index . 
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''itarrh  CATARRH,  in  Medicine ,  -a  diftillation  or  defluxion 
ll  from  the  head  upon  the  mouth  and  afpera  arteria, 
Word*  an<^  trough  them  upon  the  lungs.  See  MEDICINE 
Index . 

CATASTASIS,  in  Poetry ,  the  third  part  of  the 
ancient  drama  3  being  that  wherein  the  intrigue,  or 
action,  fet  forth  in  the  epitafis,  is  fupported,  carried  on, 
and  heightened,  till  it  be  ripe  for  the  unravelling  in 
the  cataftrophe.  Scaliger  defines  it,  the  full  growth  of 
the  fable,  while  things  are  at  a  ftand  in  that  confufion 
to  which  the  poet  has  brought  them. 

CATASTROPHE,  in  Dramatic  Poetry,  the  fourth 
and  laft  part  in  the  ancient  drama  3  or  that  immediate¬ 
ly  fucceeding  the  cataftafis ;  or,  according  to  others, 
the  third  only  3  the  whole  drama  being  divided  into 
protafis,  epitafis,  and  cataftrophe  3  or  in  the  terms  of 
Ariftotle,  prologue,  epilogue,  and  exode. 

The  cataftrophe  clears  up  every  thing,  and  is  nothing 
elfe  but  the  difeovery  or  winding  up  of  the  plot.  It 
has  its  peculiar  place  :  for  it  ought  entirely  to  be  con¬ 
tained,  not  only  in  the  laft  a£l,  but  in  the  very  conclu- 
fion  of  it :  and,  when  the  plot  is  finifhed,  the  play 
ftiould  be  fo  alfo.  The  cataftrophe  ought  to  turn  upon 
a  Angle  point,  or  ftart  up  on  a  fudden. 

The  great  art  in  the  cataftrophe  is,  that  the  clearing 
up  of  all  difficulties  may  appear  wonderful,  and  yet 
eafy,  Ample,  and  natural. 

It  is  a  very  prepofterous  artifice  in  fome  writers  to 
(how  the  cataftrophe  in  the  very  title  of  the  play.  Mr 
Dryden  thinks  that  a  cataftrophe  rcfulting  from  a  mere 
change  in  the  fentiments  and  refolutions  of  a  perfon, 
without  any  other  machinery,  may  be  fo  managed  as  to 
be  exceedingly  beautiful. 

It  is  a  difpute  among  the  critics,  whether  the  cata¬ 
ftrophe  fhould  always  fall  out  favourably  on  the  Ade  of 
virtue  or  not.  The  reafons  on  the  negative  Ade  feem 
the  ftrongeft.  Ariftotle  prefers  a  ftiocking  cataftrophe  to 
a  happy  one. — The  cataftrophe  is  either  Ample  or  com¬ 
plex.  The  firft  is  that  in  which  there  is  no  change  in 
the  ft  ate  of  the  principal  perfons,  nor  any  difeovery  or 
unravelling,  the  plot  being  only  a  mere  paffage  out  of 
agitation  into  quiet  repofe.  In  the  fecond,  the  princi¬ 
pal  perfons  undergo  a  change  of  fortune,  in  the  man¬ 
ner  already  defined. 

CATCH,  in  the  mufical  fenfe  of  the  word,  a  fugue 
in  unifon,  wherein,  to  humour  fome  conceit  in  the 
words,  the  melody  is  broken,  and  the  fenfe  interrupted 
in  one  part,  and  caught  again  or  fupported  by  another  ; 
as  in  the  catch  in  Shakefpeare’s  play  of  the  Twelfth 
Night,  where  there  is  a  catch  fung  by  three  perfons,  in 
which  the  humour  is,  that  each  who  Angs,  calls  and 
is  called  knave  in  turn  :  Or,  as  defined  by  Mr  Jack- 
fan  “  a  cateh  is  a  piece  for  three  or  more  voices, 
one  of  which  leads,  and  the  others  follow  in  the  fame 
notes.  It  muft  be  fo  contrived,  that  refts  (which 
are  made  for  that  purpofe)  in  the  mufic  of  one  line 
be  filled  up  with  a  word  or  two  from  another  line  5 
thefc  form  a  crofs  purpofe,  or  catch,  from  whence  the 
name.” 

CATCH-Fly.  See  Lychnis,  Botany  Index. 

CATCH-Po/e ,  (quafi  one  that  catches  by  the  pole'),  a 
term  ufed,  by  way  of  reproach,  for  the  bailiff’s  follower 
or  affiftant. 

CAICH-Word,  among  printers,  that  placed  at  the  hot- 


CAT 

tom  of  each  page,  being  always  the  firft  word  of  the  Catch- 
following  page.  Word 

CATECHESIS,  in  a  general  fenfe,  denotes  an  in-  ^atechu^ 
ftru&ion  given  any  perfon  in  the  firft  rudiments  of  an 
art  or  fcience  3  but  more  particularly  of  the  Chriftian 
religion.  In  the  ancient  church,  catechefis  was  afi 
inftru&ion  given  viva  voce ,  either  to  children  or  adult 
heathens,  preparatory  to  their  receiving  of  baptifm.  In 
this  fenfe,  catechefis  ftands  contradiftinguifhed  from 
mystagogica,  which  were  a  higher  part  of  inftrudtiort 
given  to  thofe  already  initiated,  and  containing  the 
myfteries  of  faith.  Thofe  who  give  fuch  inftru&ions 
are  called  catechifts  ;  and  thofe  who  receive  them,  cate¬ 
chumens. 

CATECHETIC,  or  Catechetical,  fomething 
that  relates  to  oral  inftru&ion  in  the  rudiments  of  Chri- 
ftianity. — Catechetic  fchools  were  buildings  appointed 
for  the  office  of  the  catcchift,  adjoining  to  the  church, 
and  called  catechumena  :  fuch  was  that  in  which  Origen 
and  many  other  famous  men  read  catechetical  le£lures 
at  Alexandria.  See  Catechumen. 

CATECHISM,  in  its  primary  fenfe,  an  inftruc- 
tion,  or  inftitution,  in  the  principles  of  the  Chriftian 
religion,  delivered  viva  voce,  and  fo  as  to  require  fre¬ 
quent  repetitions,  from  the  difciple  or  hearer,  of  what 
has  been  faid.  The  word  is  formed  from  kcctyi%m,  a 
compound  of  octree  and  i%o$,  q.  d .  circumfono  ;  alluding 
to  the  noife  or  din  made  in  this  fort  of  exercifc,  or  to 
the  zeal  and  earneftnefs  wherewith  things  are  to  be  in¬ 
culcated  over  and  over  on  the  learners. — Anciently  the 
candidates  for  baptifm  were  only  to  be  inftrutted  in 
the  fecrets  of  their  religion  by  tradition,  viva  voce9 
without  writing  3  as  had  alfo  been  the  cafe  among  the 
Egyptian  priefts,  and  the  Britifh  and  Gaulifh  druids, 
who  only  communicated  the  myfteries  of  their  theo- 
logy  by  wrord  of  mouth. 

Catechism  is  more  frequently  ufed  in  modern  times 
for  an  elementary  book,  wherein  the  principal  articles ' 
of  religion  arc  fummarily  delivered  in  the  way  of  quef- 
tion  and  anfwer. 

CATECHIST,  (xciTixir* *?,  catecheta),  he  that  cate- 
chifcs,  i.  e.  he  that  inftru&s  novices  in  the  principle^ 
of  religion. 

Catechist  more  particularly  denotes  a  perfon  ap¬ 
pointed  by  the  church  to  inftnnft  thofe  intended  for 
baptifm,  by  word  of  mouth,  in  the  fundamental  arti¬ 
cles  of  the  Chriftian  faith.  The  catechifts  of  churches 
were  minifters  ufually  diftindl  from  the  bifhops  and 
prefbyters,  and  had  their  auditories  or  catechumena 
apart.  Their  bufinefs  was  to  inftrud  the  catechu¬ 
mens,  and  prepare  them  for  the  reception  of  baptifm. 

But  the  catechifts  did  not  conftitute  any  diftindt  or¬ 
der  of  the  clergy,  but  were  chofen  out  of  any  other 
order.  The  bifhop  himfelf  fometimes  performed  the 
office  3  at  other  times  prefbyters,  or  even  readers  or 
deacons,  were  the  catechifts.  Origen  feems-  to  have 
had  no  higher  degree  in  the  church  than  reader,  when 
he  was  made  catcchift  at  Alexandria,  being  only  18 
years  of  age,  and  confequently  incapable  of  the  dea- 
confliip. 

CATECHU,  in  the  Materia  Medico ,  a  name 
given  to  the  extract  otherwife  known  by  the  name 
of  Terra  Japonica,  or  Japan  earth.  See  Alt  EC  A  and 
Mimosa. 
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CATECHUMEN,  a  candidate  for  baptifm,  or  one 
■who  prepares  himfclf  for  the  receiving  thereof. 

The  catechumens,  in  church  hiftory,  were  the  low- 
eft  order  of  Chriftians  in  the  primitive  church.  They 
had  fomc  title  to  the  common  name  of  Chriftian,  being 
a  degree  above  pagans  and  heretics,  though  11  .t  con- 
fummated  by  baptifm.  They  were  admitted  to  the 
ffate  of  catechumens  by  the  impoiition  of  hands,  and 
the  fign  of  the  erofs.  The  children  of  believing  pa¬ 
rents  were  admitted  catechumen?,  as  foon  as  ever 
they  were  capable  of  initruftion  :  but  at  what  age 
thofe  of  heathen  parents  might  be  admitted,  is  not  fo 
clear.  As  to  the  time  of  their  continuance  in  this 
ffate,  there  were  no  general  rules  fixed  about  it  \  but 
the  pradlice  varied  according  to  the  difference  of  times 
and  places,  and  the  readinefs  and  proficiency  of  the 
catechumens  themfelves. 

There  were  four  orders  or  degrees  of  catechumens  $ 
the  firft  were  thofe  inftru&ed  privately  without  the 
^church,  and  kept  at  a  diffance,  for  fome  time,  from  the 
privilege  of  entering  the  church,  to  make  them  the 
more  eager  and  defirous  of  it.  The  next  degree  were 
the  audientes ,  fo  called  from  their  being  admitted  to 
hear  fermons,  and  the  Scriptures  read  in  the  church, 
but  we^j  not  allowed  to  partake  of  the  prayers.  The 
third  fort  of  catechumens  were  the  genu-fieBentes,  fo 
called  becaufe  they  received  impofftion  of  hands  kneel¬ 
ing.  The  fourth  order  vfas  the  competentes  et  eleBi \  de¬ 
noting  the  immediate  candidates  for  baptifm,  or  fuch 
as  were  appointed  to  be  baptifed  the  next  approach- 
ing  feftival  \  before  which,  ftri£l  examination  was 
made  into  their  proficiency  under  the  feveral  ffages  of 
catechetical  excrcifes. 

After  examination,  they  were  exercifcd  for  twenty 
days  together,  and  were  obliged  to  faffing  and  con- 
feffion  :  fome  days  before  baptifm  they  went  veiled  j 
and  it  wras  cuftomary  to  touch  their  ears,  faying,  Eplih - 
tha ,  i.  e.  be  opened  \  as  alfo  to  anoint  their  eyes 
with  clay  }  both  ceremonies  being  in  imitation  of  our 
Saviour’s  praflice,  and  intended  to  ihadow  out  to  the 
catechumens  their  condition  both  before  and  after  their 
admiflion  into  the  Chriffian  church. 

CATEGORICAL,  in  a  general  fenfe,  is  applied 
to  thofe  things  ranged  under  a  Category. 

Categorical  alfo  imports  a  thing  to  be  abfolute, 
and  not  relative  }  in  which  fenfe  it  Hands  oppofed  to 
hypothetical ,  We  fay,  a  categorical  prepofition,  a  cate¬ 
gorical  fyllogifm,  &e. 

A  categorical  anfwer  denotes  an  exprefs  and  per¬ 
tinent  anfwer  made  to  any  queffion  or  objection  pro- 
pofed . 

CATEGORY,  in  Logic ,  a  feries  or  order  of  all 
the  predicates  or  attributes  contained  under  any 


genus. 

The  fchool  philofophers  diffribute  all  the  objects  of 
our  thoughts  and  ideas  into  certain  genera  or  clafles, 
not  fo  much,  fay  they,  to  learn  what  they  do  not 
know,  as  to  communicate  a  diffimR  notion  of  what 
they  do  know  *,  and  thefe  clafles  the  Greeks  called 
cate^oBes,  and  the  Latins  predicaments . 

Ariftotlemade  ten  categories,  viz.  fubffance,  quantity, 
quality,  relation,  a£tion,  paflion,  time,  place,  lituation, 
and  hfnit,  which  are  ufually  expreffed  by  the  follow¬ 
ing  technical  diffich  : 


Jlrbor,fex,fervos,  ardore ,  refrigerat}  ujlcs , 
Rure  eras  Jlabo ,  nec  tunicatus  ero . 
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CATER.  Sec  Bengal. 

C  ATEN  ARIA,  in  the  higher  geometry,  the  name 
of  a  curve  line  formed  by  a  rope  hanging  freely  from 
two  points  of  fufpenfion,  whether  the  points  be  hori¬ 
zontal  or  not.  See  Fluxions. 

CATERPILLAR,  in  Zoology ,  the  name  of  all 
winged  infers  when  in  their  reptile  or  worm  ffate. 
See  Entomology  Index. 

Method  of  Defraying  CATERPILLARS  on  Trees. — 
Take  a  chafing  dilh  with  lighted  charcoal,  and  pla¬ 
cing  it  under  the  branches  that  are  loaded  with  ca¬ 
terpillars,  throw  fome  pinehes  of  brimffone  upon  the 
coals.  The  vapour  of  the  fulphur,  which  is  mortal 
to  thefe  infe&s,  will  not  only  deffroy  all  that  arc  on 
the  tree,  but  prevent  it  from  being  infeffed  with 
them  afterwards.  A  pound  of  fulphur  will  clear  as 
many  trees  as  grow  on  feveral  acres.  This  method 
has  been  fuccefsfully  tried  in  France.  In  the  Journal 
Oeconomique ,  the  following  is  faid  to  be  infallible  a- 
gainff  the  caterpillars  feeding  on  cabbage,  and  per¬ 
haps  may  be  equally  ferviceable  againft  thofe  that  in- 
feft  other  vegetables.  Sow  with  hemp  all  the  borders 
of  the  ground  where  you  mean  to  plant  your  cabbage  j 
and,  although  the  neighbourhood  is  infeffed  with 
caterpillars,  the  fpace  enclofed  with  the  hemp  will  be 
perfectly  free,  not  one  of  the  vermine  will  approach 
it* 


Cater? ILL AR-Eaters,  a  name  given  by  fome  au¬ 
thors  to  a  fpecies  of  worms  bred  in  the  body  of  the  ca¬ 
terpillar,  and  which  eat  it's  ilefli  j  thefe  are  owing  to  a 
certain  kind  of  fly  that  lodges  her  eggs  in  the  body  of 
this  animal,  and  they,  after  their  proper  changes,  be¬ 
come  dies  like  their  parents. 

M.  Reaumur  has  given  us,  in  his  hiffory  of  in  feds, 
fome  very  curious  particulars  in  regard  to  thefe  little 
worms.  Every  one  of  them,  he  obierves,  fpins  itfelf 
a  very  beautiful  cafe  of  a  cylindric  figure,  made  of  a 
very  ftrong  fort  of  (ilk  \  thefe  are  the  cafes  in  which 
this  animal  fpends  its  ffate  of  chryfalis  \  and  they  have 
a  mark  by  which  they  may  be  known  from  all  other 
animal  produdions  of  this  kind,  which  is,  that  they 
have  always  a  broad  ftripe  or  band  furrounding  their 
middle,  which  is  black  when  the  reft  of  the  cafe  is 
white,  and  white  when  that  is  blaek.  M.  Reaumur 
has  had  the  pains  and  patience  to  find  out  the  reafon 
of  this  Angularity,  which  is  this  :  the  whole  {hell  is 
fpun  of  a  fflk  produced  out  of  the  creature’s  body  ; 
this  at  firft  runs  all  white,  and  towards  the  end  of 
the  fpinning  turns  black.  The  outfide  of  the  cafe 
muff  neeeffarily  be  formed  firft,  as  the  creature  \rorks 
from  within  :  confequcntly  this  is  truly  white  all  over, 
but  it  is  tranfparcnt,  and  (hows  the  laft  fpun  or  black 
filk  through  it.  It  might  be  fuppofed  that  the  whole 
infide  of  the  {hell  fliould  be  black  5  but  this  is  not  the 
cafe  :  the  whole  is  fafhioned  before  this  black  filk 


conies  *,  and  this  is  employed  by  the  creature,  not  to 
line  the  whole,  but  to  fortify  certain  parts  only  \  and 
therefore  is  all  applied  either  to  the  middle,  or  to  the 
two  ends  omitting  the  middle  ;  and  fo  gives  either  a 
black  band  in  tve  middle,  or  a  blacknefs  at  both  ends, 
leaving  the  white  in  the  middle  to  appear.  It  is  not 
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unfrequent  to  find  a  fort  of  fmall  cafes. 
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garden  walks,  which  move  of  themfelves  ;  when  thefe 
athedral.  are  °Pened>  they  are  found  to  contain  a  fmall  living 
-  worm.  This  is  one  of  the.  fpecies  of  thofe  caterpillar- 
eaters  ;  .which,  as  foon  as  it  comes  out  of  the  body  of 
that  animal,  fpins  itfelf  a  cafe  for  its  transformation 
long  before  that  happens,  and  laves  in  it  without  food 
till  that  change  comes  on  5  and  it  becomes  a  fly  like 
that  to  which  it  owed  its  birth. 

CAEERVA,  in  ancient  military  writers,  a  term 
ufed  in  fpeakmg  of  the  Gaulifli  or  Celtibenan  armies, 
denoting  a  body  of  6000  armed  men.  The  word  ca- 
lerya,  or  catervarius,  is  alfo  frequently  ufed  by  ancient 
writers  to  denote  a  party  or  corps  of  foldiers  in  difor- 
der  or  difarray  ;  by  which  it  Hands  diftinguithed  from 
cohort  or  turma,  which  were  in  good  order. 

Lilythorn.  See  Botany  Index. 
CA1 H/ERE  TICS,  in  Pharmacy,  medicines  of  a 
cauftic  nature,  ferving  to  cat  off  fungous  flelh. 

CA1 H  AR1NE.  Knights  of  St  Cathay  ine  of  Mount 
Swat,  an  ancient  military  order,  erected  for  the  aflift- 
anee  and  proteflion  of  pilgrims  going  to  pay  their  de¬ 
votion  to  the  body  of  St  Catharine,  a  virgin  of  Alex¬ 
andria  diftinguilhed  for  her  learning,  and  faid  to  hare 
iuffered  martyrdom  under  Maximin.  The  body  of 
the  martyr  having  been  difcovercd  on  Mount  Sinai, 
cau.ed  a  great  concourfe  of  pilgrims  ;  and  travelling 
being  very  dangerous,  by  reafon  of  the  Arabs,  an  or- 
der  of  knighthood  was  erected  in  ic 63,  on  the  mo- 
del  of  that  of  the  holy  fepulchre,  and  under  the  pa¬ 
tronage  of  St  Catharine  ;  the  knights  of  which  ob¬ 
liged  themfelves  by  oath  to  guard  the  body  of  the 
faint,  keep  the  roads  fecure,  obferve  the  rule  of  St  Ba- 
fil,  and  obey  their  grand  mailer.  Their  habit  was 
white,  and  on  it  were  reprefented  the  inllruments  of 
martyrdom  whereby  the  faint  had  fuffered  ;  viz.  a  half 
wheel  armed  with  fpikes,  and  traverfed  with  a  fword 
named  with  blood. 

Catharine .  Fraternity  of  St  Catharine  at  Sienna  a 
fort  of  religious  fociety,  inftituted  in  that  city  in  ho- 
nour  of  St  Catharine,  a  faint  famous  for  her  revelations, 
and  for  her  marriage  with  Jefus  Chrift,  whofe  wedding 
ring  is  (till  preferved  as  a  valuable  reliek.  This  fra 


thedraticus  ;  and  the  prefbyters,  who  fat  on  either  fide,  Cathedral, 
were  alfo  called  by  the  ancient  fathers,  AJefores  Epif  C-ithtrine. 
c forum.  The  epifcopal  authority  did  not  retide  in  the  ’ 
biiliop  alone  5  but  in  ail  the  prefbyters,  whereof  the 
bifliop  was  prefident.  A  cathedral ,  therefore,  original¬ 
ly,  was  different  from  what  it  is  now  •  the  Chriltians, 
till  the  time  of  Conftantine,  having  no  liberty  to 
build  any  temple  ;  by  their  churches  they  only  meant 
their  affemblies  5  and  by  cathedrals ,  nothing  more  than- 
confiftories. 

CATHERINE  Parr.  See  Parr. 

.  Catherine  I.  Emprefs  of  Raffia,  a  mofl  extraor¬ 
dinary  perfonage,  whofe  hiftory  deferves  to  be  given 
in  detail.  She  was  the  natural  daughter  of  a  country 
girl 5  and  was  born  at  Ringen,  a  fmall  village  upon  the 
lake  Virtcherve,  near  Dorpt,  in  Livonia.  The  year 
of  her  birth  is  uncertain  5  but,  according  to  her  own 
account,  (he  came  into  the  world  on  the  5th  of  April 
1687.  Her  original  name  was  Martha,  which  fhe 
changed  for  Catherine  when  flie  embraced  the  Greek 
religion.  Count  Rofen,  a  lieutenant-colonel  in  the 
Swedifh  fervice,  who  owned  the  village  of  Ringen,, 
fup ported,  according  to  the  cuitom  of  the  country, 
both  the  mother  and  the  child 5  and  was,  for  that  rea¬ 
fon,  fuppofed  by  many  perfons  to  have  been  her  fa¬ 
ther.  She  loft  her  mother  when  fhe  was  but  three 
years  old  j  and,  as  Count  Rofen  died  about  the  fame 
time,  fhe  was  left  in  fo  deftitute  a  fituation,  that  the 
parilh-clcrk  of  the  village  received  her  into  his  houfe. 

Soon  afterwards  Gluck,  Lutheran  minifter  of  Marien- 
burgh,  happening,  in  a  journey  through  thofe  parts, 
to  fee  the  foundling,  took  her  under  his  protection, 
brought  her  up  in  his  family,  and  employed  her  in  at¬ 
tending  his  children.  In  1701,  and  about  the  14th 
year  of  her  age,  (he  efpoufed  a  dragoon  of  the  Swedifh 
garrifon  of  Marienburgh.  Many  different  accounts 
are  given  of  this  tranfa&ion  :  one  author  of  great  cre¬ 
dit  affirms  that  the  bride  and  bridegroom  remained  to¬ 
gether  eight  days  after  their  marriage  5  another,  of 
no  lefs  authority,  afferts,  on  the  contrary,  that  on  the 
morning  of  the  nuptials  her  huffiand  being  fent  with  a 
detachment  for  Riga,  the  marriage  was  never  confum- 
mated.  This  much  is  certain,  that  the  dragoon  was 
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ternity  yearly  endows  a  certain  number  of  deftitute  vir-  abfent  when  Marienburgh  furrendered  to  the  Ruffians 
gins,  an  h  is  the  privilege  of  redeeming-  annual] v  twn  and  Cathorinp  whr>  wat  fm-  o  - 


gins,,  and  has  the  privilege  of  redeeming  annually  two 
criminals  condemned  for  murder,  and  the  fame  num¬ 
ber  of  debtors,  by  paying  their  debts. 

CATHARTICS,  in  Medicine ,  remedies  which 
promote  evacuation  by  ftool.  See  Materia  Me- 
dica. 

CATHEDRA,  in  a  general  fenfe,  a  chair.— The 
word  is  more  particularly  ufed  for  a  profeffor’s  chair 
and  a  preacher’s  pulpit. 

-  Cathedra  is  alfo  ufed  for  the  bifliop’s  fee,  or  throne 
in  a  church. 

CATHEDRAL,  a  church  wherein  is  a  bilhop’s 
ee  or  feat :  See  Church  and  Bishop.  The  word 
comes  from  the  Greek  ««  chair,”  of  xahlou*, 

fedeo,  •  I  fit.”  The  denomination  cathedral  feems  to 
tove  taken  its  rife  from  the  manner  of  fitting  in  the 
ancient  churches,  or  affemblies  of  primitive  Chrifti- 
™!a1"  „the  council,  i.  e.  the  elders  and  prielts, 

Prejbytenum  ;  at  their  head  was  the  bilhop, 
h°  held  tlle  P^ce  of  chairman,  Cal hedr alls  or  Ca- 


and  Catherine,  who  was  referved  for  a  higher  fortune* 
never  faw  him  more. 

General  Bauer,  upon  the  taking  of  Marienburgh, 
faw  Catherine  among  the  prifoners  •,  and,  being  fmit- 
ten  with  her  youth  and  beauty,  took  her  to  his  houfe, 
where  (he  fuperintended  his  domeftic  affairs,  and  was 
fuppofed  to  be  his  miftrefs.  Soon  afterwards  (he  was 
received  into  the  family  of  Prince  Menzikof,  who  was 
no  lefs  ftruck  with  the  attra&ions  of  the  fair  captive. 
With  him  (he  lived  until  17045  when,  in  the  17th 
year  of  her  age,  (lie  became  the  miftrefs  of  Peter  the 
Great,  and  won  fo  much  upon  his  affeClions,  that  he 
efpoufed  her  on  the  29th  of  May  17 ix.  The  ceremo¬ 
ny  was  fecretly  performed  at  Jawerof  in  Poland,  in  the 
prefence  of  General  Bruee  5  and  on  the  20th  of  Fe¬ 
bruary  1712,  it  was  publicly  folemnized  with  great 
pomp  at  Peter  (burgh. 

Catherine,  by  the  moft  unwearied  affiduity  and  un¬ 
remitted  attention,  by  the  foftnefs  and  complacency 
of  her  difpofition,  but  above  all  by  an  extraordinary 

livelinefs 
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Catherine,  livelinefs  and  gaity  of  temper,  acquired  a  wonderful 

i— \ - -  afcendency  over  the  mind  of  Peter.  The  latter  was 

fubiedl  to  occafional  horrors,  which  at  times  rendered 
him  gloomy  and  fufpieious,  and  raifed  his  paffions  to 
fuch  a  height  as  to  produce  a  temporary  madnefs.  In 
thefe  dreadful  moments  Catherine  was  the  only  perion 
who  durft  venture  to  approach  him  ;  and  fuch  was  the 
tkind  of  fafeination  flic  had  acquired  over  hisfenfes,  that 
her  prefence  had  an  inltantaneous  and  the  fir  ft 

found  of  her  voice  compofed  his  mind  and  calmed  his 
a  ponies.  From  thefe  circumftances  (he  feemed  necel- 
fary  not  only  to  his  comfort,  but  even  to  his  very  exig¬ 
ence  ;  (he  - became  his  infeparable  companion  on  his 
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Peter,  whofe  violent  temper  was  inflamed  by  this  Gather j r 
difeovery,  ftruck  Catherine  with  his  cane,  as  well  as 
the  page,  who  endeavoured  to  prevent  him  from  en¬ 
tering  the  arbour,  and  then  retired  without  uttering  a 
Angle  word  either  to  Mons  or  his  filter.  A  few  days 
after  this  tranfa£Hon  thefe  perfons  were  taken  into 
cuftody,  and  Mons  was  carried  to  the  winter  palace, 
where  no  one  had  admiflion  to  him  but  Peter,  who 
himfclf  brought  him  his  provifions.  A  report  was  at 
the  fame  time  circulated,  that  they  were  imprifoned 
for  having  received  bribes,  and  making  their  influence 
over  the  emprefs  lubfervient  to  their  own  mercenary 
views.  Mons  being  examined  by  Peter,  in  the  pre- 


ence  ;  (he  became  his  infeparable  companion  on  ns  ^of  fith 

journeys  to  foreign  countnes,  and  even  m  all  his  nub-  “jh^colfeffed  the  corruption  which  «  laid 
tarv  exoeditions.  -  -  to  his  charge.  He  was  beheaded  j  his  filler  received 


tary  expeditions. 

The  peace  of  Pruth,  by  which  the  Ruffian  army 
was  refeued  from  certain  deftruftion,  has  been  wholly 
attributed  to  Catherine,  though  (he  was  little  more 
than  an  inftrument  in  procuring  the  confent  of  1  etcr. 
The  latter,  in  his  campaign  of  171 1  againft  the  lurks, 
having  imprudently  led  his  troops  into  a  difadvantagc- 
ous  (ituation,  took  the  defperate  refolution  of  cutting 
his  way  through  the  Turkiff  army  in  the  night.  VV  ith 
this  refolution  he  retired  to  his  tent  in  an  agony  ot 
defpair,  and  gave  pofitive  orders  that  no  one  ffould  be 
admitted  under  pain  of  death.  In  this  important 
iuncturc  the  principal  officers  and  the  vice-chancellor 
Shaffirof  affembled  in  the  prefence  of  Catherine,  and 
drew  up  certain  preliminaries  in  order  to  ob  tain  a  truce 
from  the  grand  vizier.  In  confcquence  of  this  deter¬ 
mination,  plenipotentiaries  were  immediately  diipatch- 
ed  without  the  knowledge  of  Peter,  to  the  grand  vi¬ 
zier,  and  a  peace  obtained  upon  more  reafonable  con¬ 
ditions  than  could  have  been  expeaed.  With  theie 
conditions  Catherine,  notwithftanding  the  orders  iffued 


five  llrokes  of  the  knout,  and  was  bamffied  into  bibe- 
ria  ;  two  of  her  fons,  who  were  chamberlains,  were 
alfo  degraded,  and  lent  as  common  foldiers  among  the 
Ruffian  troops  in  Pcrfia.  On  the  day  fubfequent  to 
the  execution  of  the  fentence,  Peter  conveyed  Cathe¬ 
rine  in  an  open  carriage  under  the  gallows  to  which 
was  nailed  the  head  of  Mons.  The  emprefs,  without 
changing  colour  at  this  dreadful  fight,  exclaimed, 
“  What  a  pity  it  is  that  there  is  fo  much  corruption 
among  courtiers  !” 

This  event  happened  in  the  latter  end  ot  the  year 
1724;  and  as  it  was  foon  followed  by  Peter’s  death, 
and  Catherine  upon  her  accefiion  recalled  Madame 
Balke,  it  has  been  fufpe&cd  that  the  ftiortened  the 
days  of  her  hufbaud  by  poifon.  But  notwithftanding 
the  critical  fituation  for  Catherine  in  which  he  died, 
and  her  fubfequent  elevation,  this  charge  is  totally  de- 
ftitute  of  the  lead  fhadowr  of  proof  }  for  the  circum¬ 
ftances  of  Peter’s  diforder  were  too  well  known,  and 


conditions  Catherine,  notwithftanding  the  orders iiiue  ^  liar  f  mptoms  0f  his  laft  illnefs  fufficiently 
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fign  them.  Catherine,  by  her  cemduft  on  this  occa- 
fion,  acquired  great  popularity  ;  and  the  emperor  par¬ 
ticularly  fpecifies  her  behaviour  at  Pruth  as  one  of  the 
reafons  which  induced  him  to  crown  her  publicly  at 
Mofcow  with  his  own  hand.  This  ceremony  was  per¬ 
formed  in  1724;  and  although  defigned  by  Peter  only 
as  a  proof  of  his  affeftion,  was  the  principal  caufe  of 

her  fubfequent  elevation.  .  ,  ..  n 

Her  influence  continued  undimimffied  until  a  lhort 
time  before  the  death  of  the  emperor,  when  feme :  cir¬ 
cumftances  happened  which  occafioned  fuch  a  coldncfs 
between  them  as  would  probably  have  ended  in  a  total 
rupture,  if  his  death  had  not  fortunately  intervened. 
The  original  caufc  of  this  mifunderftandmg  arofe  from 
the  following  difeovery  of  a  fecret  connexion  between 
Catharine  and  her  firft  chamberlain,  whofe  name  was 
Mons.  The  emperor,  who  was  fufpieious  of  this  con 


account  for  his  death,  without  thencceffity  of  recurring 

t0  While  Peter  was  yet  lying  in  the  agonies  of  death, 
feveral  oppofite  parties  were  caballing  to  difpofe  of  the 
crown  At  a  confiderable  meeting  of  many  among 
the  principal  nobility,  it  was  fecretly  determined,  on 
the  moment  of  his  diffolution,  to  arreft  Catherine,  and 
to  place  Peter  Alexievitch  upon  the  throne.  Rallevitz, 
apprifed  of  this  refolution,  repaired  in  perfon  to  the 
emprefs,  although  it  was  already  night.  My  grief  and 
confternation,”  replied  Catherine,  “render  me  inca¬ 
pable  of  acting  myfelf  :  do  you  and  Prince  Menzikof 
confult  together,  and  I  will  embrace  the  mvafures 
which  you  (hall  approve  in  my  name.”  Baflevitz  find¬ 
ing  Menzikof  aileep,  awakened  and  informed  him  ot 
the  prefling  danger  which  threatened  the  emprefs  and 
her  party.  As  no  time  remained  for  long  deliberation, 


Mons.  The  emperor,  who  was  fufpieious  ot  this  con-  1  -  *'e  inflantly  feized  the  treafure,  fccured  the 

„aion,  fitted  Pe.erlbu.gh  “fXtX'.ek^ed  to  toL,  (W  d.  Mm.  .he  guard,  by  bribe,  aud 


nection,  quiuea  reicubui5u  - - r 

ing  to  a  villa  for  a  few  days,  but  privately  returned  to 
his  winter  palace  in  the  capital.  From  thence  he  oeca- 
fionally  fent  one  of  his  confidential  pages  with  a  com- 
alimentary  meffage  to  the  emprefs  as  if  he  had  been 
in  the  country,  and  with  fecret  orders  to  obferve  her 
motions.  From  the  page’s  information  the  emperor, 
on  the  third  night,  furprifed  Catherine  man  arbour  of 
the  garden  with  her  favourite  Mons  ;  while  his  iiftci , 
Madame  Balke,  who  was  firft  lady  of  the  bedchamber  to 
the  emprefs,  was,  in  company  with  a  page,  upon  the 
wgteh  without  the  arbour. 


fortrefs,  gained  the  officers  of  the  guards  by  bribes  and 
promifes,  alfo  a  few  of  the  nobility,  and  the  principal 
clergy.  Thefe  partizans  being  convened  in  the  palace, 
Catherine  made  her  appearance  ;  die  claimed  the 
throne  in  right  of  her  coronation  at  Mofcow  ;  (he  ex- 
pofed  the  ill  effects  of  a  minority  }  and  promilcd,  that, 
u  fo  far  from  depriving  the  great  duke  of  the  crown, 
(he  would  receive  it  only  as  a  faered  depofit,  to  be  re- 
ftored  to  him  when  (he  ftiould  be  united,  in  another 
world,  to  an  adored  liuffiand,  whom  (lie  was  now  upon 
the  point  of  lofmg.”  ^ 
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ferine.  The  pathetic  manner  with  whieh  (lie  uttered  this  ad- 
'T— 'drefs,  and  the  tears  whieh  accompanied  it,  added  to 
the  previous  diftribution  of  large  fums  of  money  and 
jewels,  produced  the  defired  effedl  :  at  the  clofe  of  this 
meeting  the  remainder  of  the  night  was  employed  in 
making  the  neeeffary  preparations  to  enfure  her  aecef- 
fion  in  eafe  of  the  emperor’s  death. 

Peter  at  length  expired  on  the  morning  of  the  28th 
of  January  1725.  This  event  being  made  known,  the 
fenate,  the  generals,  the  principal  nobility  and  clergy, 
haftened  to  the  palaee  to  proclaim  the  new  fovereign. 
The  adherents  of  the  great  duke  feemed  feeure  of  fuc- 
cefs,  and  the  friends  of  Catherine  were  avoided  as  per- 
fons  doomed  to  deftrudlion.  At  this  jun£lure  Baffe- 
vitz  whifpered  one  of  the  oppofite  party,  “  The  em- 
prefs  is  miftrefs  of  the  treafure  and  the  fortrefs  ;  fhe 
has  gained  over  the  guards  and  the  fynod,  and  many 
of  the  chief  nobility  ;  even  here  (he  has  more  followers 
than  you  imagine  ;  advife  therefore  your  friends  to 
make  no  oppofition  as  they  value  their  heads.”  This 
information  being  rapidly  eireulated,  BafTevitz  gave  the 
appointed  fignal,  and  the  two  regiments  of  guards, 
who  had  been  gained  by  a  largefs  to  declare  for  Ca¬ 
therine,  and  had  already  furrounded  the  palaee,  beat 
to  arms.  “  Who  has  dared  (exclaimed  Prinee  Rcp- 
nin,  the  commander  in  chief),  to  order  out  the  troops 
without  my  knowledge  ?”  “  I,  (returned  General 

Butterlin),  without  pretending  to  difpute  your  autho¬ 
rity,  in  obedienee  to  the  commands  of  my  moft  gra¬ 
cious  miftrefs.”  This  fhort  reply  was  followed  by  a 
dead  filence.  In  this  moment  of  fufpenee  and  anxie¬ 
ty  Menzikof  entered,  preceding  Catherine,  fupported 
by  the  duke  of  Holftein.  She  attempted  to  fpeak,  but 

I  was  prevented  by  fighs  and  tears  from  giving  utteranee 
to  her  words  :  at  length,  recovering  herfelf,  “  I  come 
(flie  faid),  notwithftanding  the  grief  whieh  now  over¬ 
whelms  me,  to  alTure  you,  that,  fubmiflive  to  the  will 
of  my  departed  hufband,  whofe  memory  will  be  ever 
dear  to  me,  I  am  ready  to  devote  my  days  to  the  pain¬ 
ful  occupations  of  government,  until  Providence  ftiall 
fummon  me  to  foljow  him.”  Then,  after  a  Ihort 
paufe,  (he  artfully  added,  “  If  the  great  duke  will 
profit  by  my  inftrudlions,  perhaps  I  (hall  have  the  con- 
folation,  during  my  wretched  widowhood,  of  forming 
for  you  an  emperor  worthy  of  the  blood  and  the  name 
of  him  whom  you  have  now  irretrievably  loft.”  u  As 
this  crifis  (replied  Menzikof)  is  a  moment  of  fuch  im¬ 
portance  to  the  good  of  the  empire,  and  requires  the 
snoft  mature  deliberation,  your  majefty  will  permit  us 
to  eonfer,  without  reftraint,  that  this  whole  affair  may* 
be  tranfa&ed  without  reproach,  as  well  in  the  opinion 
©f  the  prefent  age  as  in  that  of  pofterity.”  iC  Ailing 
as  I  do  (anfwered  Catherine),  more  for  the  publie  good 
than  for  my  own  advantage,  I  am  not  afraid  to  fub- 
mit  all  my  concerns  to  the  judgment  of  fuch  an  en¬ 
lightened  affembly  :  you  have  not  only  my  permiflion 
to  eonfer  with  freedom  ;  but  I  lay  my  commands  upon 
you  all  to  deliberate  maturely  on  this  important  fub- 
je<ft,  and  I  promife  to  adopt  whatever  may  be  the  re- 
fult  of  your  deeifions.”  At  the  conclufion  of  thefe 
words  the  affembly  retired  into  another  apartment,  and 
the  doors  were  locked. 

It  was  previoufly  fettled  by  Menzikof  and  his  party 
that  Catherine  fhould  be  emprefs  ;  and  the  guards, 
who  furrounded  the  palace  with  drums  beating;  and 
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colours  flying,  effectually  vanquifhed  all  oppofition.  Cathermt' 
The  only  cireumftanee,  therefore,  which  remained,  was 
to  give  a  juft  colour  to  her  title,  by  perfuading  the  af¬ 
fembly  that  Peter  intended  to  have  named  her  his  fuc- 
ceffor.  For  this  purpofe  Menzikof  demanded  of  that 
emperor’s  fecretary,  whether  his  late  mafter  had  left 
any  written  declaration  of  his  intentions  ?  The  fecre¬ 
tary  replied,  “  That  a  little  before  his  laft  journey  to 
Mofeow  he  had  deftroyed  a  will ;  and  that  he  had  fre¬ 
quently  expreffed  his  defign  of  making  another,  but 
had  always  been  prevented  by  the  reflection,  that  if 
he  thought  his  people  whom  he  had  raifed  from  a  ftate 
of  barbarifm  to  a  high  degree  of  power  and  glory, 
could  be  ungrateful,  he  would  not  expofe  his  final  in¬ 
clinations  to  the  infult  of  a  refufal ;  and  that  if  they 
reeolle&ed  what  they  owed  to  his  labours,  they  would 
regulate  their  eonduct  by  his  intentions,  which  he  had 
difelofed  with  more  folcmnity  than  could  be  manifeft- 
ed  by  any  writing.”  An  altereation  now  began  in  the 
affembly ;  and  fame  of  the  nobles  having  the  courage 
to  oppofe  the  accefiion  of  Catherine,  Thcophanes- 
archbifhop  of  Plefeoff  called  to  their  recollection  the 
oath  which  they  had  adl  taken  in  1722  to  acknowledge 
the  fucceffor  appointed  by  Peter ;  and  added,  that  the 
fentiments  of  that  emperor  delivered  by  the  fecretary 
were  in  effect  an  appointment  of  Catherine.  The  op- 
polite  party,  however,  denied  thefe  fentiments  to  be 
fo  el  ear  as  the  fecretary  chofe  to  infinuate  ;  and  infi  fl¬ 
ed,  that  as  their  late  monareh  had  failed  to  nominate 
his  heir,  the  election  of  the  new  fovereign  fhould  re¬ 
vert  to  the  ftate.  Upon  this  the  archbifhop  farther 
teftified,  that  the  evening  before  the  coronation  of  the 
emprefs  at  Mofeow,  Peter  had  declared,  in  the  houfe  of 
an  Englifh  merchant,  that  he  fhould  plaee  the  erown 
upon  her  head  with  no  other  view  than  to  leave  her 
miftrefs  of  the  empire  after  his  deeeafe.  This  attefta- 
tion  being  confirmed  by  many  perfons  prefent,  Men¬ 
zikof  eried  out,  “  What  need  have  we  of  any  tefta- 
ment  ?  A  refufal  to  conform  to  the  inclination  of  our 
great  fovereign,  thus  authenticated,  would  be  both  un¬ 
juft  and  criminal.  Long  live  the  emprefs  Catherine  !” 

Thefe  words  being  inflantaneoufly  repeated  by  the 
greateft  part  of  thole  who  were  prefent,  Menzikof,  fa- 
luting  Catherine  by  the  title  of  emprefs,  paid  his  firft 
obeifance  by  kifling  her  hand  ;  and  his  example  was 
followed  by  the  whole  affembly.  She  next  prefented 
herfelf  at  the  window  to  the  guards  and  to  the  people, 
who  fhouted  aeelamations  of  “  Long  live  Catherine  !” 
while  Menzikof  fcattered  among  them  handfuls  of 
money.  Thus  (fays  a  contemporary)  the  emprefs  was 
raifed  to  the  throne  by  the  guards,  in  the  fame  man¬ 
ner  as  the  Roman  emperors  by  the  praetorian  cohorts, 
without  either  the  appointment  of  the  people  or  of  the 
legions. 

The  reign  of  Catherine  may  be  confidcred  as  the 
reign  of  Menzikof,  that  emprefs  having  neither  incli¬ 
nation  or  abilities  to  direct  the  helm  of  government  ; 
and  (he  placed  the  moft  implicit  confidence  in  a  man 
who  had  been  the  original  author  of  her  good  for¬ 
tune,  and  the  foie  inftruinent  of  her  elevation  to  the 
throne. 

During  her  fhort  reign  her  life  was  very  irregular*; 
flie  was  extremely  averie  to  bufinefs ;  would  frequent¬ 
ly,  when  the  weather  was  fine,  pafs  whole  nights  in 
the  open  air;  and  was  particularly  intemperate  in  the, 
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Catherine,  ufe  of  tokay  wine.  Thefe  irregularities,  joined  to  a 
cancer  and  a  dropfy,  haflened  her  end  j  and  flie  expi¬ 
red  on  the  17th  of  May  1727,  a  little  more  than  two 
years  after  her  acccflion  to  the  throne,  and  in  about 
•the  40th  year  of  her  age. 

As  the  deaths  of  fovereigns  in  defpotic  countries  are 
feldom  imputed  to  natural  caufes,  that  of  Catherine 
has  alfo  been  attributed  to  poifon  $  as  if  the  disorders 
which  preyed  upon  her  frame  were  not  fufRcient  to 
bring  her  to  her  grave.  Some  affert  that  fhe  was  poi- 
foned  in  a  glafs  of  fpirituous  Hquor  \  others  by  a  pear 
given  her  by  General  Diever.  Sufpicions  alfo  fell 
upon  Prince  Menzikof,  who,  a  fhort  time  before  her 
dcceafe,  had  a  trifling  mifunderftanding  with  her,  and 
who  was  accufed  of  flattening  her  death,  that  he  might 
reign  with  Hill  more  abfolute  power  during  the  mino¬ 
rity  of  Peter  JI.  But  thefe  reports  deferve  not  the 
lealt  credit,  and  were  merely  dilated  by  the  fpirit  of 
party,  or  by  popular  rumour. 

Catherine  was  in  her  perfon  under  the  middle  ftze, 
and  in  her  youth  delicate  and  well  formed,  but  inclined 
to  corpulency  as  flie  advanced  in  years.  She  had  a 
fair  complexion,  dark  eyes,  and  light  hair,  which  ftie 
was  always  accuftomed  to  dye  with  a  black  coloui. 
She  could  neither  read  nor  write  :  her  daughter  Eli¬ 
zabeth  ufually  ftgned  her  name  for  her,  and  particu¬ 
larly  to  her  laft  will  and  teftament  ^  and  Count  Over¬ 
man  generally  put  her  iignature  to  the  public  decrees 
and  difpatches.  Her  abilities  have  been  greatly  ex- 
aggerated  by  her  panegy rifts..  Gordon,  who  had  fre¬ 
quently  feen  her,  feems  of  all  writers  to  have  reprefent- 
ed  her  chara&cr  with  the  greateft  juftnefs,  when  he 
fays,  u  She  was  a  very  pretty  well -looked  woman,  of 
good  fenfe,  but  not  of  that  fublimity  of  wit,  or  rather 
that  quicknefs  of  imagination,  which  fome  people  have 
believed.  The  great  reafon  why  the  czar  w  as  fo  fond 
of  her,  was  her  exceeding  good  temper  y  fhe  never 
was  feen  peevifti  or  out  of  humour  *,  obliging  and  civil 
to  aU,  and  never  forgetful  of  her  former  condition  *, 
withal,  mighty  grateful.”  Catherine  maintained  the 
pomp  of  majefty  with  an  air  of  eafe  and  grandeur 
united  ;  and  Peter  ufed  frequently  to  exprefs  his  ad¬ 
miration  at  the  propriety  with  which  (lie  fupported  her 
high  ilation,  without  forgetting  that  fhe  was  not  born 
to  that  dignity. 

The  following  anecdotes  will  prove  that  fhe  bore 
her  elevation  meekly  ;  and,  as  Gordon  afferts,  was 
never  forgetful  of  her  former  condition. .  When 
Wurmb,  who  had  been  tutor  to  Gluck  s  children  at 
the  time  that  Catherine  was  a  domeftic  in  that  clergy¬ 
man’s  family,  prefented  himfelf  before  her  after  her 
marriage  with  Peter  had  been  publicly  folcmnized, 
fhe  recollected  and  addrelfed  him  with  great  compla¬ 
cency,  “  What,  thou  good  man,  art  thou  ftill  alive  ! 

I  will’ provide  for  thee.”  And  fhe  accordingly  fettled 
upon  him  a  penfion.  She  was  no  lefs  attentive  to  the 
family  of  her  benefaftor  Gluck,  who  died  a  prifoner 
at  Mofcow  }  flie  penfioned  his  widow  5  made  his  fon 
a  page  *,  portioned  the  twro  eldeft  daughters  $  and  ad¬ 
vanced  the  youngeft  to  be  one  of  her  maids  of  honour. 

If  we  may  believe  Weber,  fhe  frequently  inquired  af¬ 
ter  her  firft  hufhand  j  and,  when  fhe  lived  with  Prince 
Menzikof,  ufed  fecretly  to  fend  him  frnall  fums  of  mo¬ 
ney,  until,  in  1705,  he  was  killed  in  a  fkirmifh  with 
the  enemy. 
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But  the  raoft  noble  part  of  her  chara&er  was  her  CA 
peculiar  humanity  and  compafiion  for  the  unfortunate. 
Motraye  has  paid  a  handfome  tribute  to  this  excel¬ 
lence.  “  She  had,  in  fome  fort,  the  government  of 
all  his  (Peter’s)  paflions  ;  and  even  faved  the  lives  of 
a  great  many  more  perfons  than  Le  Fort  was  able  to 
do  :  flie  infpired  him  with  that  humanity  which,  in  the 
opinion  of  his  fubje&s,  nature  feemed  to  have  denied, 
him.  A  wd  from  her  mouth  in  favour  of  a  wretch, 
iuft  going  to  be  facrificed  to  his  anger,  would  dilarm 
him;  but  if  he  was  fully  refolved  to  fatisfy  that  paf- 
fion  he  would  give  orders  for  the  execution  when  flie 
was’abfent,  for  fear  fhe  fhould  plead  for  the  viann.” 

In  a  word,  to  ufe  the  expreflion  of  the  celebrated  Mu¬ 
nich,  Elle  etoit  proprement  la  mediatnee  entre  le  mo- 

narque  et  fes  fujets.”  r  .  .  , 

Catherine  II.  emprefs  of  Ruftia,  whofe  original 
name  was  Sophia  Augwfta  Frederica,  was  the  daugh¬ 
ter  of  Chrittian  Auguftus  of  Anhalt  Zerbft,  a  lmall 
diftrict  in  Upper  Saxony,  and  was  born  in  the  cattle  ot 
•Zerbft,  on  the  23d  of  May  1729.  She  was  educated, 
under  the  eye  of  her  parents,  along  with  her  brother 
Prince  Frederic  Auguftus,  and  at  an  early  period  dis¬ 
played  a  mafeuline  fpirit.  Elegant,  majeftic,  and  hand¬ 
fome  in  her  perfon,  her  complexion  exhibited  the 
union  of  the  lily  and  the  rofe,  while  a  native  dignity 
was  tempered  by  a  fmile  of  beneficence.  But  it  was 
early  obferved,  that  the  concealed  under  this  a  certain 
aufterity  of  difpofition,  and  an  ambition,  which  was 
even  then  confidered  as  exceffive,  and  proved  atter- 
wards  to  be  infatiable. 

She  foon  learned  all  the  fafliionable  accompliftimcnts 
of  that  day.  In  addition  to  her  native  language,  the 
wrote  and  converfed  in  French  ;  of  mufic  (he  acquire*, 
a  competent  knowledge,  and  excelled  particularly  in 
needlework,  which  lhe  did  not  difdain  to  praftife  after 
her  elevation  to  the  throne.  .  , 

The  emprefs  Elizabeth,  who  had  pitched  upon  net 
nephew  the  duke  of  Holftein  Gottorp  Oldenbourg  for 
her  fucceffor,  was  alfo  defirous  to  choofe  a  contort  for 
him,  and  the  princefs  of  Anhalt  Zerbft  was  Elected 
upon  this  occafion,  when  only  fourteen  years  ot  age. 

She  was  chiefly  indebted  for  l'o  unexpected  an  honour 
to  the  tender  regard  which  her  imperial  majefty  always 
entertained  for  the  memory  of  her  uncle,  who  haft 
been  her  lover  •,  and  in  an  evil  hour  flie  united  the  late 
of  the  prince,  better  known  afterwards  by  the  name  of 
Peter  III.  to  that  of  the  princefs  of  Anhalt  Zerbft. 

In  confequence  of  a  fpeeial  invitation,  the  future  em¬ 
prefs  repaired  to  St  Peterlburgh,  accompanied  by  her 
mother,  and  being  admitted  into  the  bofom  of  the 
Greek  church,  the  ceremonial  of  marriage,  after  iome 
delay,  took  place  5  on  which  thefe  auguft  perfonages 
were  formally  acknowledged,  by  her  imperial  majefty 
and  the  fenate,  as  grand  duke  and  duchefs  of  Ruflia. 
Elizabeth,  at  the  fame  time,  prefented  them  with  the 
palace  of  Oranienbaum,  delightfully  fituated  on  the 
gulf  of  Cronftadt,  as  a  fummer  refidence  ;  this  had 
formerly  belonged  to  Menzikof,  the  favourite  of  Peter 
the  Great,  who,  in  this  capricious  court,  had  been  by 
turns  a  pie-boy,  a  prince,  and  an  exile. 

The  grand  duke  was  far  from  being  handtome ;  on 
the  contrary,  his  perfon  was  difagreeable,  and  almoft 
difgufting.  His  education  had  been  greatly  neglecte  , 
and  he  was  paffionately  fond  of  military  parade.  ^Ire- 
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iieriok.  of  Pruffia  was  at  once  his  friend  and  his  model  ; 
he  kept  up  a  fecret  correfpondence  with  that  monareh, 
at  the  time  when  Ruffia  was  at  open  Avar  with  him  •, 
he  was  accuftomed  in  his  cups  to  kneel  before  a  piClure 
of  his  hero  $  and,  after  quaffing  a  bumper,  he  would 
exclaim,  “  My  brother  1  we  ffiall  conquer  the  world 
together.” 

The  fir  ft  moments  of  this  union  feemed  to  be  pecu¬ 
liarly  aufpieious.  The  illuftrious  pair  were  accuftom¬ 
ed  to  withdraw  themfelves  daily,  as  if  defirous  to  en¬ 
joy  the  plcafure  of  eaeh  other’s  company,  in  preference 
to  the  giddy  diffipation  of  a  court.  It  was  perceived 
at  laft,  that  grandeur  was  not  incompatible  with  hap- 
pinefs,  and  that  hymeneal  felicity  was  not  eonfined  to 
plebeian  life. 

The  emprefs  hoped  that  the  name  and  pretenfions  of 
Prince  Iwan  would  be  obliterated  by  the  ififue  of  the 
grand  duke,  and  the  whole  empire  impatiently  wifhed 
for  and  now  expected  an  heir  to  the  throne  of  Peter 
the  Great.  It  has  finee  been  difeovered,  that  this 
young  couple  occupied  their  time  in  a  far  different 
manner  than  was  then  fufpe&ed  !  His  highnefs,  it 
feems,  retired  from  fociety  on  purpofe  to  perfect  him- 
felf  in  the  Pruffian  exercife,  and  his  eonfort  on  thefe 
eceafions  participated  in  his  diverfions,  for  he  was  ac¬ 
cuftomed  to  make  her  ftand  for  hours  together,  as  a 
centinel,  with  a  mufquet  at  her  fhoulder.  This  fpeeies 
of  entertainment  did  not  altogether  fuit  the  aifpofition 
of  a  young  princefs  of  an  ardent  temperament,  and  her 
highnefs  accordingly  began,  in  her  own  language,  to 
think  u  that  flic  was  made  for  fomething  elfe.”  Al¬ 
though  fhe  did  not  love,  fhe  at  this  period  governed 
her  hufhand,  and  even  concealed  his  foibles  ;  imagin¬ 
ing  at  firft  that  fhe  could  not  reign  but  by  means  of 
him,  fhe  wifely  determined  to  make  him  appear  worthy 
of  a  throne. 

A  marriage  of  eight  years  was  not  productive  of  any 
iffue,  and  ftrange  fufpicions  began  to  be  entertained. 
This  alarmed  the  court,  for  a  formidable  rival,  who 
poiTeffed  a  fuperior  elaim  to  the  throne,  ftill  exifted  5  it 
ss  true,  he  was  in  bondage,  but  in  a  country  like  Ruffia, 
the  interval  might  not  be  long  between  a  dungeon 
and  a  throne.  The  birth  of  a  fon  and  daughter,  foon 
after  this,  put  an  end  to  all  apprehenfio'ns  of  this  kind, 
and  tended  not  a  little  to  give  liability  to  the  empire. 

The  grand  duke,  who  at  times  difeovered  noble, 
and  even  magnanimous  fentiments,  had  about  this  pe¬ 
riod  formed  a  moft  unfortunate  connexion  with  Eliza¬ 
beth  Yoronfoff,  a  lady  of  high  rank,  but  neither  cele¬ 
brated  for  her  beauty  nor  her  talents.  He  feldom  faw 
liis  eonfort  in  private,  and  all  the  hours  that  were  not 
occupied  cither  by  military  exhibitions,  or  the  plea- 
furcs  of  the  table,  were  entirely  devoted  to  his  miftrefs. 

The  grand  duchefs,  on  the  other  hand,  is  faid  to  have 
fpent  mueh  of  her  time  in  company  with  a  young  Pole, 
whofe  hiftory,  like  that  of  Catherine’s,  has  fince  been 
interwoven  with  the  annals  of  Europe.  This  was 
Count  Poniatowfki,  afterwards  known  as  Staniflaus 
Auguftus  king  of  Poland.  He  was  the  third  ion  of  a 
grandee  of  the  fame  name,  the  favourite  of  Charles  XII. 
of  Sweden,  by  the  princefs  Ezatoryfka,  who  boafted 
the  pofTeffion  of  the  nobleft  blood  in  Poland,  as  fhe 
traced  her  defeent  from  the  Jagellon,  the  ancient  fo- 
wereigns  of  Lithuania.  His  perfon  was  of  exquifite 
Symmetry,  his  air  noble,  his  manners  agreeable  5  ia 


fhorfc,  he  pofieffed  a  charming  exterior,  and  his  mind,  a 
eireumftancc  extremely  rare,  was  no  left  graeeful  than 
his  perfon.  At  this  period  he  was  in  no  higher  Ration, 
than  a  gentleman  in  the  fuite  of  the  miniller  plenipo¬ 
tentiary  from  England,  who  had  formed  an  intimacy 
with  his  family  during  a  former  million  at  Warfaw. 
Being  now  taught  to  look  higher,  he  returned  to  his 
native  eountry,  and  appeared  foon  after  at  Petexfhurgh, 
as  ambaflador  from  the  king  of  Poland.  In  this  new 
capacity  he  did  not  forget  to  pay  his  rcfpe&s  at  the 
little  court  of  Oranienbaum,  and  the  young  plenipo¬ 
tentiary,  with  a  view  of  ingratiating  himfelf  with  the 
grand  duke,  fmoked,  drank,  and  praifed  the  king  of 
Pruffia.  At  length  Paul  Petrowifeh  reeeived  the  Po- 
lifli  minifter  with  eoolnefs,  and  he  was  actually  forbid¬ 
den  to  vifit  at  the  palace.  This,  however,  it  is  faid, 
did  not  deter  him  from  concealing  the  order  of  the 
white  eagle,  and  difguifing  himfelf  as  a  mechanic,  un¬ 
der  whieh  afiumed  quality  he  repaired  one  fummer’s 
evening  to  the  gardens,  in  the  neighbourhood  of  the 
gulf  of  Cronftadt ;  but  he  was  difeovered  by  his  high- 
nefs,  who  ordered  him  to  be  brought  before  him,  and, 
after  affeCting  to  reprimand  the  captain  of  his  guard 
for  his  difrefpeCt  to  the  reprefentative  of  a  crowned 
head,  told  him  he  was  at  liberty  to  depart. 

From  this  moment  the  grand  duchefs  is  faid  to  have 
changed  both  her  fyftcm  and  her  conduCt.  She  had 
formerly  afpired  only  to  direCt  the  counfels  of  the  fu¬ 
ture  emperor  5  fhe  now  refolvcd,  if  poffible,  to  obtain 
the  crown  for  her  fon,  and  the  regeney  for  herfelf. 
Such  a  talk  would  have  difeouraged  a  common  mind, 
for  it  was  impoffible  to  achieve  this  without  prevailing 
on  the  emprefs  to  confent  to  dethrone  her  own  nephew. 
Beftuchef,  the  grand  chancellor,  who  hated  the  heir 
apparent,  joined  cordially  in  their  feheme  $  and  Eliza¬ 
beth,  who  herfelf  had  obtained  the  crown  by  means  of 
a  revolution,  was  taught  to  tremble  for  her  life,  in 
confequence  of  the  defigns  of  her  fuceeflbr,  who  was  re¬ 
prefen  ted  as  having  refolvcd  to  fliorten  her  days  by 
poifon.  But  a  fudden  and  unexpected  revolution  in 
the  miniftry  put  an  end  to  thefe  intrigues  5  for  Bef¬ 
tuchef  was  driven  into  exile,  and  Poniatow  fki  recalled. 

A  long" and  melaneholy  interval  now  enfued,  during 
whieh  the  ambition  of  the  grand  duchefs  was  rather 
fufpended  than  annihilated.  She,  however,  had  re- 
courfe  to,  and  foothed  her  anguifh  by  means  of  books  $ 
it  was  in  her  ftudy  that  fhe  laid  the  foundation  of  her 
future  greatnefs,  and  rendered  herfelf  in  fome  mea* 
fure  deferving  of  a  throne.  During  her  leifure  mo¬ 
ments  fhe  found  means  to  gain  partifans,  and  fhe  ac¬ 
quired  the  favour  of  the  foldiery,  who  did  duty  around 
her  perfon,  by  means  of  her  liberality  and  condefcen- 
fion.  Peter,  on  the  other  hand,  to  the  pcrfonal  exertions 
of  a  common  foldier,  added  the  orgies  of  a  debauchee. 
Surrounded  by  his  male  and  female  favourites,  he  con- 
fumed  whole  days  and  nights  in  intoxication,  and  for¬ 
got  that  he  was  a  prinee.  There  were  fome  few  mo¬ 
ments,  however,  when  he  appeared  great,  and  even 
magnanimous,  but  unfortunately  they  were  of  fliort 
duration  5  and  it  was  his  misfortune  to  have  a  weak 
Avoman  for  his  miftreft,  and  an  able  and  ambitious  one 
for  his  Avife. 

Such  Avas  the  fituation  of  the  court  Avhen  Elizabeth 
died,  on  the  5th  of  January  1762.  This  event,  fo 
produ&ive  of  interefting  effeCts,  had  been  long  forefeen. 
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Catherine.  by  Catherine,  who  now  began  to  a&  a  more  confpicuous 
part  on  the  theatre  of  public  affairs.  Her  forrow, 
which  appeared  unbounded,  was  only  equalled  by  her 
devotion.  She  was  eenftantly  employed  either  at  her 
prayers  in  the  cathedral,  or  occupied  in  public  procef- 
iions,  during  which  fhe  ferupuloully  adhered  to  all  the 
ceremonious  practices  of  the  Greek  church.  The 
courtiers  were  aftonffhed  at  the  fudden  change,  and 
-affe&ed  to  furvey  it  with  contempt  \  but  it  impofed  on 
the  populace,  and  the  priefts  were  highly  gratified  with 
the  zeal  of  the  cmprefs,  more  efpecially  as  her  eonfort 
had  always  treated  their  myfteries  with  indignity. 

Another  defign,  meditated  with  no  lefs  art,  proved 
unfuccefsful.  She  is  faid  to  have  made  ufe  of  all  her 
eloquence  to  perfuade  Peter,  that  he  ought  to  leave 
off  the  barbarous  euftom  of  being  proclaimed  emperor 
by  the  army,  in  the  fame  manner  as  his  predeceffors  : 
inffead  of  this,  fhe  propofed  that  his  title  fhowld  be  re- 
cognifed  by  the  fenate  alone,  and  produced  a  fpceeh 
which  lhe  herfelf  had  eompofed  for  the  oeeafion  ^  but 
Godowitz,  one  of  the  favourites,  and  the  only  friend  of 
the  new  fovereign,  perceived  the  fnare,  and,  partly  ow¬ 
ing  to  his  entreaties,  and  partly  from  an  attachment  to 
every  thing  military,  the  foldiery  were  as  ufual  grati¬ 
fied  with  the  ceremony  of  faluting  the  czar. 

The  grand  duke  now  afeended  the  throne,  by  the 
name  of  Peter  III.  and  the  commencement  of  the  new 
reign  apppeared  to  be  peculiarly  aufpieious.  The  ca- 
taffrophe,  whieh  terminated  a  fhort  reign  of  fix  months, 
may  be  attributed  to  three  apparently  trifling,  but,  in 
reality,  irretrievable  errors  \  for  it  is  allowed  on  all 
hands,  that  if  they  did  not  conftitute  the  original  caufe, 
they  at  leaf!  afforded  the  pretext  for  his  dethronement 
and  murder.  The  firft  of  thefe  wras,  the  fudden  peaee 
with,  and  marked  predilection  for,  the  king  of  Pruffia, 
certainly  the  greateff  monarch  of  his  age  *,  the  feeond, 
an  attempt  to  reform  a  barbarous  and  fanatical  elergy, 
whofe  power  Peter  I.  had  curbed,  but  whofe  perfons 
he  ff  ill  affeCted  to  confider  as  facred  j  the  third  was,  the 
war  againft  Denmark. 

Let  it  be  recolle&ed,  however,  in  honour  to  his 
memory,  that  the  young  monarch,  immediately  after 
his  elevation,  threw  open  the  Hate  prifons,  recalled 
Munieh,  Biron,  Leftock,  and  feveral  others,  who  had 
©(Tended  him  during  the  late  reign,  from  Siberia j  that 
he  limited  the  defpotifm  of  his  officers,  abridged  his 
own  power,  by  abolifhing  a  ffate  inquifition,  exercifed 
under  the  name  of  the  Secret  Council  of  Chaficery ; 
*nd  that  he  framed  the  memorable  decree  which  en- 
franchifed  the  nobles  from  compulfive  fervice  in  the 
army,  and  permitted  them  to  travel  without  the  royal 
permiflion.. 

The  following  anfwer  to  a  letter  from  the  king  of 
Pruffia,  who  had  requeffed  him  to  be  on  his  guard 
againft  the  plot  then  meditating,  conveys  no  unfavour¬ 
able  opinion  of  his  heart. 

“  Touching  the  intereft  you  exprefs  for  my  fafety, 
I  requeft  you  will  reft  contented.  I  am  called  the 
father  of  my  foldiers — they  prefer  a  male  to  a  female 
government.  I  walk  alone  eonftantly  in  St  Peterfburgh 
„lf  any  mifehief  is  meditated,  it  would  have  been 
*ffe£ted  long  fince  *,  but  I  am  a  general  benefaCtor.  I 
xepofe  myfelf  on  the  protection  of  heaven  ;  trufting  to 
that,  I.  have  nothing  to  fear.”  . 

This  falfe  fecurity  proved  his  ruin.  While  his  mind 


adherents  were  neither  fo  powerful,  nor  fo  numerous 


as  to  afford  her  any  wrell  founded  hopes  of  fuceefs.  She 
had  gained  feveral  fubalterns,  and  fome  privates,  of 
the  guards  :  but  her  principal  partifans  confifted  of  tho 
princefs  D’Afehekof,  niece  to  the  new  chancellor 
Prince  Rozamoufki,  who  had  rifen  from  obfeurity,  ha¬ 
ving  been  originally  a  peafant  \  Odart,  an  intriguing 
Italian  \  and  Panin,  governor  to  the  grand  duke.  Th« 
arreft  of  Paftiek,  one  of  the  confpirators,  feemed  to 
lead  to  a  difeovery,  which  would  have  proved  fatal  to 
the  malecontents  \  but  this  very  circumftance  induced 
them  to  declare  inftantly,  and  in  the  end  crowned  ai$ 
apparently  rafh  attempt  with  fuecefs. 

The  emprefs,  who  was  afleep  at  the  caftle  of  Peter* 
fhoff,  received  intimation  of  their  defign  by  a  common, 
foldier,  who  foon  after  returned  with  a  carriage  and 
eight  horfes.  On  the  faith  of  this  man,  and  accompa¬ 
nied  only  by  a  few'  peafants,  a  German  female  domef- 
tic,  and  a  Freneh  valet  de  eliambre,  (he  arrived  at 
eight  o’cloek  in  the  morning  in  the  capital,  and  (lop¬ 
ped  oppofite  the  barracks  of  the  regiment  of  IfmailofF,. 
There  (he  addreifed  the  foldiers  in  an  eloquent  fpcech, 
intermingled  with  (ighs  and  tears,  and  actually  found 
means  to  perfuade  them  that  (he  and  her  fon  had  but 
that  moment  eicaped  from  the  hands  of  aflaflins,  fent 
by  the  emperor  to  murder  them.  This  (lory,  by  agi¬ 
tating  the  pafiions  of  the  troops,  had  a  wonderful  ef¬ 
fect:  on  them,  and  they  all  fwore,  with  the  exception 
of  only  one  regiment,  to  die  in  defence  of  her  and  th$. 
young  archduke.  On  this  the  emprefs  ordered  a  cru-; 
eifix  to  Lt  brought,  and  commanded  the  priefts  to  adr 
minifter  a  new  oath  of  allegiance.  She  afterwards  re¬ 
paired  to  one  of  the  principal  churches,  where  (he  was 


was  occupied  with  plans  of  reform,  and  he  afpired  to  Catlerij 
rival,  and  even  to  excel,  his  illuftrious  predeceflor,  VT* 
whole  name  he  had  afliimed,  a  perfon  who  had  (worn 
fidelity  to  him  at  the  altar,  and  who  owed  allegiance 
by  the  double  ties  of  a  wife  and  a  fubjeCt,  w7as  actually 
employed  in  planning  a  eonfpiraey,  and  organizing  a 
revolt,  againft  him.  It  has  been  faid  that  he  intended 
to  have  (hut  up  his  eonfort  and  fon  in  a  convent.  But 
did  a  meditated  imprifonment  juftify  treaehery,  trea- 
fo®,  and  murder  \  On  the  other  hand,  it  is  known 
that,  fo  far  from  this  being  the  intention  of  Peter,  he 
was  preparing  for  a  journey  to  Holftein,  and  had  ac¬ 
tually  empowered  his  eonfort  to  aft  as  regent  during 
his  abfence. 

The  miftakes  of  the  emperor  did  not  efcape  the  eagle 
eyes  of  his  enemies.  He  purpofed  to  carry  his  guards 
into  Holftein,  with  a  view  to  reeover  the  poffeflions 
wrefted  from  his  anceftors.  The  regiments  that  had 
hitherto  done  duty  at  the  palaee,  and  were  inured  to 
the  indulgences  of  the  capital,  revolted  at  the  idea  of 
a  foreign  war  :  they  had  been  accuftomed  to  be  go¬ 
verned  by  women,  and  they  w'ere  taught  to  fix  their 
eyes  on  the  eonfort  of  the  czar. 

It  is  not  the  lead  wonderful  part  of  her  conduct, 
that,  previouffy  to  the  great  cataftrophe  now  meditat¬ 
ing,  Catherine  contrived  to  appear  abandoned  by  all- 
the  wrorld.  She  knew  how  interefting  a  female,  and 
more  efpecially  an  emprefs,  appeared  while  in  diftrefs  ^ 
and  (he  took  care  to  heighten  the  fenfibility  of  the 
public,  by  burfting  at  times  into  a  flood  of  tears.  This 
artful  \voman  had  found  means  to  attach  many  perfons 
to  her  deftiny :  it  muft  be  ©wrned,  however,  that  her 
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.therine.  met  by  the  biihop  of  Novogorod  and  the  clergy,  and, 
— having  returned  thanks  to  Almighty  God,  afcended  a 
balcony,  and  prcfented  her  fon  to  the  people.  In  a 
few  hours  (he  was  again  feen,  dreffed  in  the  uniform  of 
the  guards,  riding  at  the  head  of  a  numerous  and  well- 
appointed  army  againft  her  hufband. 

That  unfortunate  prince  firft  made  a  (hew  of  refin¬ 
ance,  and  manned  his  Liliputian  batteries,  at  Orani- 
enbaurn,  with  his  Holftein  guards,  in  order  to  oppofe 
what  appeared  to  him  to  be  a  contemptible  fcdition. 
When  it  was  too  late,  he  attempted  to  get  poifeflion 
of  Cronfladt.  He  might  ftill  have  efcaped  to  Revel, 
but  the  women  in  his  galley  were  apprehenfive  of  dan¬ 
ger,  and  the  courtiers  fhuddered  at  the  proportion  of 
old  Munich,  who  wifhed  them  to  affift  the  Tailors  in 
rowing. 

On  the  firft  intelligence  of  the  plot  this  intrepid 
warrior  had  repaired  to  his  benefadlor,  and  advifed 
him  to  march  dire&ly  to  the  capital,  at  the  head  of  his 
German  troops.  u  I  fhall  precede  you,  (faid  the  ge¬ 
nerous  veteran),  and  my  dead  body  fhall  be  a  rampart 
to  jour  facred  perfon.”  But,  on  the  other  hand,  the 
emiflaries  of  the  emprefs,  bathing  his  hands  in  their 
croeodile  tears,  deprecated  refiftance,  magnified  the 
danger,  and  invited  him  to  repofe  in  the  inviolable  fi¬ 
delity  of  his  eonfort.  In  ftiort,  on  the  14th  of  July, 
1762,  he  was  taken  prifoner  by  the  orders  of  his  own 
wife,  to  whom  he  had  been  married  14  years,  prevail¬ 
ed  on  by  the  threats  and  entreaties  of  Count  Panin  to 
renounce  his  crown,  conveyed  to  the  eaftle  of  Rob- 
fcha,  and  three  days  afterwards  put  to  death.  Of  the 
titled  minions,  who  perpetrated  this  daring  murder,  one 
carried  the  guilty  marks  of  the  czar’s  feimitar  on  his 
forehead  to  the  grave,  and  another,  tortured  for  years 
by  the  remembrance  of  the  laft  bloody  feene  in  the 
tragedy  of  his  expiring  fovereign,  exhibited  a  fhocking 
fpe6lacle  of  infanity  and  remorfe. 

The  emprefs,  on  her  aflumption  of  the  now  vacant 
crown,  notified  the  event  to  all  the  courts  of  Europe, 
under  her  new  name  of  Catherine  Alexiewna  II.  But 
there  was  ftill  a  competitor  for  the  empire,  and  fufpi- 
eion  never  {lumbers  near  a  throne.  This  was  Prince 
I  wan,  fon  to  the  princefs  of  Mecklenburg,  and  grand 
nephew  to  Peter  the  Great  and  the  emprefs  Anna 
Iwanowna,  who  had  deftined  him  for  her  fuccelfor  \ 
but,  in  confequenee  of  a  former  revolution,  he  was  fei- 
zed  while  yet  an  infant,  and  doomed  to  lead  a  life  of 
eaptivity.  During  18  years  of  precarious  exiftence, 
he  had  been,  Iliut  up  in  the  eaftle  of  Schluffelbourg,  and 
never  in  all  that  time  did  he  breathe  the  open  air,  or 
behold  the  fky,  but  once.  This  prince  was  vifited  by 
Peter  III.  who  finding  him  in  an  arched  room,  20 
feet  fquare,  determined  to  fet  him  at  liberty  5  but, 
alas !  the  youth,  in  confequenee  of  his  long  and  foli- 
tary  confinement,  had  been  deprived  of  his  fenfes.  In 
this  fituation,  the  emperor  determined  to  build  a  houfe 
for  him,  with  a  convenient  terrace,  where  he  might 
take  the  air  daily  within  the  fortrefs.  Such,  however, 
are  the  changes  of -fortune,  that,  in  three  weeks,  he 
himfelf  was-  alfo  precipitated  from  a  throne,  and  expo- 
fed*  to  a  violent  death.  This  event  was  but  the  pre¬ 
lude  to  that  of  I  wan  }  for,  as  orders  had  been  given,  in 
cafe  of  an  attempt  to  refeue  him,  that  an  end  fliould  be 
put  to  his  life,  and  a  real  or  pretended  plot  having 
been  hatched  for  this  purpofe,  the  motives  and  details 


of  which  have  hitherto  been  involved  in  the  moll  pro-  Catherine 
found  obfeurity,  the  unhappy  prince  experienced  the  ,i 

fame  fate  as  his  generous  protestor. 

Catherine  being  now  firmly  feated  on  the  throne, 
wifely  determined  to  divert  the  thoughts  of  the  na¬ 
tion  from  the  late  horrid  feenes,  and  fix  them  on 
more  agreeable  objects.  Having  Toothed  Pruffta,  ac¬ 
quired  a  preponderance  in  the  cabinet  of  Denmark, 
long  become  an  abfolute  monarchy,  and  entered  into 
a  league  with  the  popular  party  in  Sweden,  not  yet 
bereft  of  its  liberties,  fhe  calf  her  eyes  on  Courland, 
then  governed  by  Prince  Charles  of  Saxony,  the  fe- 
eond  Ton  of  Auguftus  III.  king  of  Poland  \  and,  find¬ 
ing  that  country  admirably  fituated  for  the  increafc  of 
her  prefent,  and  the  extenfion  of  her  future  power, 
fhe,  in  1762,  expelled  the  lawful  fovereign,  and  in¬ 
verted  Biron,  a  creature  of  her  own,  with  the  ducal 
cap.  Not  content  with  this,  the  new  duke,  Toon  re¬ 
duced  to  the  molt  abje£t  dependence,  was  prevented 
from  refigning  his  precarious  power,  and  the  ftates  af- 
fcmbled  at  Mittau  were  actually  interdicted  from  no¬ 
minating  a  fuceeflor.  This,  however,  was  only  a  pre¬ 
lude  to  far  greater  feenes,  for  (he  had  hardly  dethron¬ 
ed  one  fovereign  before  fhe  undertook  to  create  ano¬ 
ther.  Auguftus  II.  or,  as  he  is  called  by  Tome,  Au¬ 
guftus  III.  of  Poland,  having  died  at  Drefden,  in  1763, 
her  imperial  majefty  did  not  let  flip  fo  fair  an  opportu¬ 
nity  for  interfering  in  the  appointment  to  the  vacant 
throne,  and  even  placing  one  of  her  dependents  on  it. 

Count  Poniatowfki,  on  the  elevation  of  Catherine,  had 
Tent  a  friend  to  Peterfburgh,  to  found  the  difpofition 
of  the  emprefs  about  his  return  to  that  capital,  where 
he  naturally  hoped  to  participate  in  her  power,  and 
balk  in  the  funfhine  of  the  royal  fmiles.  But  the  more 
prudent  German,  who  was  at  this  very  moment  medi¬ 
tating  a  fplendid  provifion  for  him  elfewhere,  prohibi¬ 
ted  the  journey  from  political  motives.  Accordingly, 
notwithstanding  the  oppofition  of  the  grand  chancellor 
Beftucheff,  and  indeed  of  all  her  minifters,  fhe  deter¬ 
mined  to  invert  him  with  the  enfigns  of  royalty.  The 
head  of  the  houfe  of  Brandenburg,  fwayed  by  his  ha¬ 
tred  to  Saxony  and  Auftria,  or,  what  is  ftill  more 
likely,  the  Pruflian  eagle  having  perhaps,  even  now, 
feented  his  future  prey,  Catherine  was  enabled  to  fend 
10,000  men  into  Poland,  who,  encamping  on  the 
banks  of  the  Viflula,  overawed  the  deliberations  of 
the  diet,  affembled  on  the  9th  of  May  1764,  and  pla¬ 
ced  Staniflaus  Auguftus  on  the  throne.  Thus,  by  the 
appearance  of  a  camp  filled  with  Ruffian  mercenaries, 
was  violated  one  of  the  fundamental  laws  of  the  com¬ 
monwealth,  eftablifhed  ever  fmcc  the  time  of  Sigif- 
mund- Auguftus,  two  centuries  before,  in  confequenee 
of  which  the  election  of  a  king  is  deemed  void  while 
there  are  any  foreign  troops  within  the  territories  of  the 
republic  }  and  fo  juftly  jealous  were  the  ancient  Poles 
of  their  national  independence,  that  the  marfhal  of  the 
diet,  on  thofe  occafions,  was  accuftomed  to  requeft  all 
ambaffadors  to  abfent  themfelves,  as  he  could  not  be 
anfwerable  for  the  fafety  of  their  pprfons. 

Having  conferred  the  crown  of  Poland,  September 
7.  1764,  on  an  amiable  and  aecomplifhed  prince,  who,  , 
on  account  of  his  youth,  his  poverty,  and  even  his  de-  ^ 
pendeRce  on  Ruftia,  would  have  been  excluded  from 
that  painful  pre-eminence  had  the  free  fuffrage  of  the 
nation  been  colle&ed  $  and  who  was,  in  confequenee 
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Catherine.  0f  the  hatred  of  his  countrymen,  dill  more  fubje&ed 
'  ''  to  the  dominion  of  the  emprefs,  (he  began  to  prepare 

for  a  war  againft  the  Turks,  which  was  accordingly 
declared  in  1768.  During  this  conteft  the  Greek 
crofs  was  triumphant  both  by  fea  and  land.  On  the 
hrft  of  thefe  elements  her  fleet,  under  Count  Orloft, 
entered  the  flraits  of  Gibraltar,  and  carried  terror  and 
deflation  among  the  iflands  in  the  Archipelago,  and 
throughout  the  dcfencelefs  fhores  of  Alia  Minor  \  on 
the  fecond,  her  armies,  under  Galitzen  and  Roman- 
zofF,  achieved  many  important  victories,  feized  on  the 
fortrefs  of  Choezim,  and  prevailed  on  the  Greek  inha¬ 
bitants  of  Walla  chi  a  and  Moldavia  to  acknowledge  her 
as  their  fovereigu. 

In  the  mean  time,  however,  a  dangerous  infu sec¬ 
tion  broke  out  in  the  heart  of  her  dominions,  inftigat- 
ed  by  a  Coffaek  of  the  name  of  Pugatfcheff,  who  pre¬ 
tended  to  be  Peter  III.  After  difplaying  great  valour 
and  eonfiderablc  talents,  which  had  enabled  him,  at 
the  head  of  raw  and  undifeiplined  levies,  to  contend 
againft  veteran  troops  and  experienced  generals,.  this 
unfortunate  man  was  at  length  feized,  enclofed  in  an 
iron  cage,  and  beheaded  at  Mofcow  on  the  2 1  ft  of  Ja¬ 
nuary  1775*  . 

A  peace  had  been  concluded  on  the  21ft  of  July,  m 
the  preceding  year,  with  the  Porte,  which  proved 
highly  honourable  to  Ruflia  5  but  it  was  productive  of 
little  benefit,  for  the  liberty  of  navigating  the  Black 
fea,  and  a  free  trade  with  all  the  ports  of  the  Turkifh 
empire,  which  would  have  afforded  ineftimable  advan¬ 
tages  to  a  civilized  people,  was  fcarcely  of  any  confe¬ 
rence  to  a  nation  unacquainted  alike  with  commerce 
and  manufactures. 

Accordingly,  we  find  her  imperial  majefty  ft  ill  un- 
fatisfied.  Ambition,  which  in  a  female  bofom  is  ever 
infatiable,  ftimulated  her  to  attempt  new  aequifitions, 
and  we  learn  with  aftoniihment  that  her  diplomatic  ar¬ 
tifices  proved  infinitely  more  hoftile  to  the  Turkifh 
crefcent,  than  even  her  victorious  arms.  Scarcely  had 
four  years  elapfed,  when,  after  an  armed  negociation, 
a  new  treaty  of  pacification  was  agreed  to  by  the  re¬ 
luctant  fultan,  on  the  2lft  of  March  1789?  *n  con^e* 
quence  of  which  the  Crimea  was  declared  independent : 
an  event  not  calculated  to  elofe  ancient  jealoufies,  but, 
on  the  contrary,  to  produce  frefli  diffenfions,  as^  it  af¬ 
forded  an  opening  into  the  very  heart  of  the  T-iirkifh 
empire,  and  a  ready  pretext  for  future  interference. 
New  claims  and  new  conceflions  immediately  followed. 
Ruflia  infilled  on  eftablifhing  confuls  in  the  three  pro¬ 
vinces  of  Moldavia,  Wallachia,  and  Beffarabia,  which 
flie  was  accordingly  permitted  to  do  by  the  treaty  of 
1781.  Mortifying  as  this  compliance  was,  it  produ¬ 
ced  but  a  fhort  refpite.  The  emperor  Jofeph  was  now 
brought  upon  the  political  ftage,  and  the  Roman  and 
Ruffian  eagles,  after  hovering  over  the  carcafs  of  the 
Turkifh  empire,  and  meditating  to  devour  the  whole, 
were  at  laft  content  with  a  part  of  the  prey.  1  he  em- 
prefs,  as  it  may  be  readily  believed,  was  not  inatten¬ 
tive  to  her  own  interefts  3  and  by  the  treaty  of  Con- 
ftantinople,  figned  January  9.  1784,  to  Ruflia  was 
ceded  the  entire  fovereignty  of  the  Crimea,  which  then 
received  its  ancient  name  of  Taurica,  the  ifle  of  Ta- 
jman,  and  part  of  Cuban. 

it  was  now  in  the  5^th  year  of  her  age,  and  the 


25th  of  her  reign,  that  Catherine  may  be  faid  to  have  Catlicrie* 
attained  the  very  fummit  of  her  wifhes.  There  was  no 
one  who  pretended  to  the  throne,  unlefs  her  fon  Paul 
Petrowitz,  an  amiable  prince,  who  had  attained  his 
33d  year,  without  difplaying  the  leaft  fymptom  of  am¬ 
bition,  and  who  befides  was  fuperintended  with  the 
moft  watchful  jealoufy.  She  had  triumphed  over  a  na¬ 
tion,  fuppofed  to  be  the  natural  enemy  of  Ruflia,  both 
by  arms  and  negotiations,  and  flic  dazzled  her  barba¬ 
rous  fubje&s  with  the  blaze  of  her  glory,  for  they  were 
eager  to  forget  her  errors,  in  order  to  contemplate  a 
grandeur  which  Toothed  their  national  vanity.  Know¬ 
ing  the  effect  of  fplcndour  upon  ignorance,  flie  ufhered 
in  the  year  1787  with  a  brilliant  journey  to  Cherfom 
Accompanied  thither  at  once  by  a  court  and  an  army, 
with  foreign  ambaffadors,  an  emperor  and  a  king  in 
her  train,  (lie  intended  to  have  affumed  the  high-found¬ 
ing  titles  of  Emprefs  of  the  Eaft,  and  Liberator  of 
Greece.  At  Kiow,  where  (he  remained  during  three 
months,  (he  was  received  under  triumphal  arches,,  and, 
having  heard  the  petitions  of  the  deputies  from  diftant 
nations,  and  extended  the  walls  of  that  city,  fhe  in¬ 
ferred,  with  an  arrogant  anticipation,  the  following 
motto,  in  Greek  eharafters,  on  the  quarter  next  to 
Conftantinople  :  “  Through  this  gate  lies  the  road  to 
Byzantium.’’ 

Scarcely,  however,  had  the  emprefs,  after  vifitmg 
Mofcow,  returned  to  her  capital,  than  the  'T  urk 
thought  proper  to  declare  war.  Her  majefty,  long 
iince  prepared  for  an  event  which  was  far  from  being 
difpleafing,  called  forth  the  ftipulated  fuccours  of  her 
ally  the  emperor ;  and  the  combined  army  under  the 
Prince  de  Cobourg  made  itfelf  mafter  of  Choezim,  at 
the  end  of  a  fiege  of  three  months.  Oezakow,  after 
a  (till  more  obftinate  refiftanee,  w7as  taken  by  ftorm, 
by  the  Ruffians  alone.  A  diverfion,  however,  was 
made  by  the  king  of  Sweden,  who,  fubfidized  with 
Turkifh  gold,  and  direfted  by  Pruffian  counfels,  fought 
his  own  battles  at  the  expenee  of  his  ally.  But  the  ex¬ 
ertions  of  this  monarch  were  principally  confined  to  the 
indeeifive  naval  actions  of  Stoogland,  in  which  both 
parties  claimed  the  victory,  and  this  was  foon  after 
followed  by  a  convention  for  peace. 

Difembarraffed  from  an  active,  if  not  a  powerful 
enemy,  the  emprefs  no  longer  confined  her  conquefts 
to  the  eourfe  of  the  Danube,  but  crowned  the  cam¬ 
paign  with  the  capture  of  Ifmael,  which  was  taken  by 
ftorm  on  the  22d  of  December.  On  this  oecafion 
Suwarrow,  one  of  her  favourite  generals,  displayed  a 
horrid  mixture  of  courage  and  cruelty,  and  thus  prov¬ 
ed,  to  a  demon  ft  ration,  that  perfonal  bravery  is  far 
from  being  incompatible  with  the  deadlieft  revenge. 
Incenfed  at  the  gallant  refiftanee  of  the  Turks,  like 
Ceefar,  he  fuatehed  a  ftandard  from  a  fubaltern,  and 
planted  it  with  his  own  hand  on  the  walls  of  the  city  j 
like  Sylla,  he  doomed  the  vanquifhed  to  experience  a 
bloody  profeription,  and  upwards  of  30,000  men,  wo¬ 
men,  and  children,  if  we  are  to  credit  the  boaftful  ac¬ 
count  of  the  barbarians  themfelves,  perifhed  by  the 
fword  and  bayonet  of  the  unfparing  Ruffians. 

Inftead  of  regaining  the  Crimea,  as  had  been  ex- 
peacd  by  the  fultan,  the  fortrefs  of  Oezakow,  and  all 
the  territories  between  the  rivers  Bog  and  Dmefter, 
were  afligned  to  the  emprefs,  who  now  found  herieft 
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itherine.  nearer  to  that  Byzantium,  on  which  flie  had  fo  eagerly 
,~v - '  ixed  her  eye,  by  a  whole  campaign,  than  at  the  com¬ 

mencement  of  hollilities. 

Having  concluded  a  final  treaty  of  peace  with  the 
Turk,  on  the  9th  of  January  1792,  by  which  the  ri¬ 
ver  Dniefter  became  the  boundary  of  the  two  empires, 
and  was  to  be  navigated  by  both,  the  emprefs  had 
more  time  to  apply  her  attention  to  European  politics. 
Part  of  Poland  had  been  difmembered  and  partitioned 
during  the  year  1772,  not  only  in  contravention  to  the 
general  rights  of  nations,  but  in  direct  oppofition  to 
the  molt  folemn  treaties  on  the  part  of  Rufiia,  Prufiia, 
and  Auftria.  The  revolution  which  took  place  in  that 
ill-fated  country  on  May  3.  1791,  and  whieh  afforded 
the  profpeft  of  a  happy  and  liable  government  to  the 
remains  of  the  republic,  was  the  fignal  of  its  annihila¬ 
tion.  The  imperial  and  royal  fpoilers  feized  this  op¬ 
portunity  to  fall  onec  more  in  concert  on  their  prey, 
which  they  forced  to  expire  under  their  talons  ?  and 
they  have  finee  cut  it  into  fhares,  and  attempted  to 
disfigure  it  by  new  names,  left  it  Ihould  one  day  be 
reclaimed  by  the  lawful  owners.  After  this  infult  to 
humanity,  Staniflaus,  whom  pofterity  may  acknow¬ 
ledge  as  an  unfortunate,  but  furely  not  as  a  great 
king,  was  forced  foon  after  to  abdicate,  and  allowed 
to  retire  into  obfeurity  with  his  miftrefs,  his  children, 
and  a  penfion. 

(Another  great  object  had  for  fome  time  engaged 
the  attention  of  Catherine  and  her  cabinet.  This  was 
the  'French  revolution  *,  an  event  pregnant  with  confe- 
quenees  that  involved  the  claims,  or,  more  properly 
fpeaking,  the  exiftenee  of  all  the  fovereigns  of  Europe. 
With  a  treafury  nearly  exhaufted  by  the  war  with  the 
Ottoman  Porte,  which  was  not  then  terminated,  and 
at  a  diftance  from  the  feene  of  aeftion,  the  emprefs  could 
not  well  engage  in  the  conleft  3  but  fhe  readily  enter¬ 
ed  into  the  coalition,  and  foon  after  fubfidized  her  late 
enemy  the  king  of  Sweden  3  but  that  enterprifing 
prinee  met  his  fate,  on  the  night  of  the  1 6th  of  March 
17.92,  by  the  hand  of  an  affaffm. 

Notwithftanding  this  finifter  event,  the  head  of  the 
Greek  church,  compaftionating  the  fate  of  the  pretend¬ 
ed  father  of  the  Chriftian  world,  promifed  to  exert  her- 
felf  for  the  reftoration  of  Avignon  to  the  holy  fee. 
She  alfo  launched  forth  a  menacing  manifcfto  againft 
France,  and  prepared  for  a  new  war. 

The  emprefs  has  hitherto  been  contemplated  in  her 
publie  character.  It  may  not  be  amifs  now  to  fix  our 
eyes  on  the  individual 3  to  pay  fome  attention  to  the 
fex  of  the  fovereign,  and,  viewing  majefty  as  it  were 
in  an  undrefs,  behold  the  woman  lurking  behind  the 
princefs. 

It  might  have  been  fuppefed,  that  in  tire  neighbour¬ 
hood  of  the  Hyperborean  regions,  the  paffions,  if  not 
dormant  would  be  at  leaft  moderate,  and  that  the  men 
would  confequently  be  temperate,  and  the  women 
chafte.  The  contrary,  however,  is  the  cafe :  and  it 
is  left  to  the  philofopher  to  determine,  whether  the 
double  windows  and  heated  rooms  of  St  Peter Jfburgli, 
added  to  an  affe&ation  of  oriental  maimers,  be  not  to 
the  full  as  critical,  in  refpeft  to  female  virtue,  as  the 
climate  of  Naples  and  Turin.  Certain  it  is,  however, 
that,  during  the  reign  of  Catherine  II.  no  remarkable 
increafe  of  indecorum  took  place,  and  that  any  occafion- 


al  indifcrctions  appear  to  have  made  but  little  impref- 
fion  on  the  public  mind. 

Count  Gregory  OrlofF,  diftinguifhed  in  Ruftia  by 
the  appellation  of  Gregorevitfch,  was  one  of  the  hand- 
fomeft  men  in  the  north.  Gratitude  and  affeflion  both 
eonfpired  to  proeure  him  a  favourable  reception  at 
court :  and  from  an  obfeure  condition  he  foon  rofe  to 
the  higlieft  offices  of  the  ftate,  which  he,  in  fa£t,  go¬ 
verned.  His  opinion  in  the  cabinet  was  liftened  to 
with  deference,  and  he  was  invefted  with  the  fupreme 
military  command.  Still  higher  honours  awaited  him. 
The  emprefs-queen  was  folicited  to  grant  him  a  diplo¬ 
ma  of  prince  of  the  empire  3  it  was  next  in  contempla¬ 
tion  to  decorate  him  with  the  titles  of  duke  of  Ingria 
and  Carelia,  and  the  chancellor  Beftueheff  a&ually  pro- 
pofed  to  the  emprefs  that  he  ftiould  be  admitted  as  the 
partner  of  her  bed  and  throne.  But  this  feheme  was 
blafted  by  the  interference  of  Count  Panin 3  who,  not 
content  with  his  own  remonftrances,  invoked  the  inter- 
pofition  of  Razumoffsky  and  Vorontzoff,  and  found 
means  to  divert  Catherine  from  her  purpofe. 

Soon  after  this  the  conduct  of  Oriotf  began  to  give 
diffatisfa£lion :  for  he  abfented  himfelf  from  court  3 
went  but  feldom  to  the  palaec  ;  refided  principally  in 
the  country  3  and,  being  extremely  addicted  to  hunt¬ 
ing,  dedicated  whole  weeks  to  the  chafe  of  the  bear. 
Panin,  who  had  frequently  experienced  his  arrogance, 
deemed  this  a  happy  opportunity  to  procure  his  dif- 
grace.  He  accordingly  introduced  a  young  officer 
named  Viflcnfky,  who,  being  directed  by  the  artful 
miniffer,  behaved  in  fuch  a  manner  as  to  give  reafon 
to  believe  that  he  would  foon  reign  uncontrolled. 
Pride,  however,  on  this  oceafion  fupplied  the  place  of 
affe&ion,  and  Orloff  fuddenly  altering  his  conduct,  his 
rival  was  difmifled  with  fuperb  prefents,  and  invefted 
with  an  employment  that  required  his  refidencc  in  a  re¬ 
mote  province. 

A  new  favourite  foon  after  made  his  appearance  in 
the  perfon  of  Vaftiltfchikoff,  a  fubaltern  in  the  guards, 
and  advantage  was  taken  of  the  ab fence  of  Orloff  to 
introduce  him  at  the  hermitage.  This  ofheer  was 
young  and  handfome  3  but  nature,  which  had  been  la- 
vifh  to  his  perfon,  feems  to  have  been  at  110  pains  with 
his  mind.  He  was  immediately  appointed  chamber- 
lain  to  the  emprefs,  enriched  with  f’plendid  prefents, 
and  treated  with  the  moff  flattering  attention.  In  the 
mean  time  Gregorevitfch,  vrho  had  been  appointed  to 
treat  with  the  Turkifh  plenipotentiaries  relative  to  a 
peace,  on  hearing  of  this  unexpected  event,  inffantly 
returned  to  the  capital  from  Fokfhiani,  but  was  arreft- 
ed  at  the  gates  of  Peterfburgh,  and  ftripped  of  all  his 
employments.  He,  howxver,  experienced  the  impe¬ 
rial  bounty,  and  received,  as  a  recornpenfe  for  his  iub- 
million,  the  fum  of  100,000  rubles  in  hand,  a  penfion 
of  1 50,000  more,  a  magnificent  fervice  of  plate  3  and, 
to  crown  the  whole,  an  eftate,  with  6000  peafants  upon 
it,  was  made  over  to  him. 

Vafliltfeliikoff,  during  22  months,  enjoyed  all  the 
diftin&ion  belonging  to  the  reigning  favourite 3  but 
at  the  end  of  that  period  he  alfo  found  oceafion  to  la¬ 
ment  the  inconftancy  of  fortune.  This  young  man  had 
conducted  himfelf  w  ith  great  prudenee,  for  he  had  ne¬ 
ver  abufed  his  influence.  He  poffeffed  none  of  that 
haughtinefs  fo  common  to  upftarts  y  and  he  did  not  ap¬ 
pear 
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Catherine*  pear  eager  to  increafe  his  own  fortune,  or  to  diminifli 
1  r-r^- , ..  q£  ^'s  rJva^s#  Such  was  his  moderation,  that,  as 
liis  elevation  excited  no  envy,  fo  his  difgrace  was  un¬ 
accompanied  by  exultation.  His  faults  are  Hill  un¬ 
known  ;  and  molt  probably  he  had  ceafed  to  pleafe. 
His  retreat,  however,  was  accompanied  by  every  mark 
of  refpedt  ;  and,  as  lie  repaired  to  Mofcow',  the  place 
of  his  dtftined  exile,  he  received  prefents,  on  his  jour¬ 
ney,  which  might  be  flyled  imperial  on  account  of 
their  magnificence. 

No  fooner  was  this  change  made  public  than  Orloff 
appeared  once  more  on  the  feene,  and  was  readmitted 
to  all  his  former  influence.  Suppoling  Panin  to  be  the 
caufe  of  his  late  exile,  he  extorted  a  promife  from  his 
royal  miflrefs  to  difmifs  him  from  his  employments. 
Her  afTcnt  was  given  with  relu&ance  ;  and  the  prayers 
of  the  grand  duke,  who  was  too  generous  to  fuffer  his 
preceptor  to  fall  a  prey  to  the  fufpicions  of  a  man  he 
did  not  love,  induced  her  to  revoke  her  intentions. 

In  the  mean  time  the  manly  air  and  elegant  appear¬ 
ance  of  Potemkin  make  a  great  impreflion  on  an  illu- 
flrious  perfonage.  This  officer  had  been  bred  in  the 
guards  3  and,  perceiving  on  that  memorable  day  when 
the  emprefs,  mounted  on  a  fine  charger  and  dreffed  in 
regimentals,  exhibited  herfelfat  the  head  of  the  troops, 
that  ffie  had  forgotten  to  place  a  plume  in  her  hat,  lie 
fnatched  this  decoration  from  his  own,  and  .prefented  it 
to  the  new  fovereign.  Neither  this  a&ion,  nor  the 
wrace  with  which  it  was  performed,  had  efcaped  unno¬ 
ticed  ;  and  the  time  was  now  arrived  when  his  attach¬ 
ment  was  to  receive  an  ample  remuneration. 

The  poll  of  favourite  is  almoft  peculiar  to  Ruffia, 
and  was  during  many  years  eonlidcred  an  official  em¬ 
ployment .  Ever  li nee  173°  the  nation  had  been  go¬ 
verned  by  women,  except  during  the  ffiort  and  unfor¬ 
tunate  reign  of  Peter  IIE  In  fine,  it  feemed  to.be 
fan&ioned,  if  not  by  a  fundamental  law  of  the  empire, 
at  leaf!  by  prefeription  ;  as  four  empreffes  had  fficcef- 
fively  confecrated  it  by  their  praaice,  and  the  age  of 
the  laft  Elizabeth  made  it  be  confidered  in  fome  mea- 
fure  as  a  mere  appendage  to  imperial  grandeur. 

Potemkin  foon  grew  giddy  with  .fficcefs,  and  his 
pride  and  prefumption  keeping  pace  with  his  elevation, 
he  accordingly  expofed  himfelf  to  a  number  of  dif- 
agreeablc  events.  Boafting  one  day  of  the  extent  of 
his  power  in  prefence  of  Count  .Alexis  Orloff,  the 
brother  of  his  predeceffor,  he  received  a  blow  which 
deprived  him  of  an  eye  ;  and  Prince  Gregory  Orloff 
having  requeffed  his  difmiffion,  he  was  forced  to  repair 
to  Smolenfk,  at  once  the  place  of  his  nativity  and  exile. 
Such  was  li  is  vexation,  partly  from  the  lofs  of  his  eye, 
and  partly  from  his  difgrace,  that  he  actually  enter¬ 
tained  fome  idea  of  turning  monk  3  but  a  fubmifive 
letter  produced  his  recal  ;  and  from  that  moment  he 
feemed  to  have  dropped  all  thoughts  of  the  cowl. 

Ambition  new  appears  to  have  taken  complete  pol- 
feffion  of  the  bofom  of  Potemkin;  and  this  was  amply 
gratified,  for  his  influence  foon  extended  to  every  de¬ 
partment  of  the  Rate,  and  he  himfelf,  after  procuring 
the  difmiffion  of  Count  Zacliar  Chernicheff,  .  became 
vice-prefident  at  war,  with  a  feat  in  the  council.  But 
his  afpiring  hopes  were  not  yet  gratified,  for  he  enter¬ 
tained  Hill  higher  expectations. 

With  a  view  to  the  accompliffiment  of  thefe,  he  af- 
fefted  to  be  once  more  feized  with  a  fit  of  religion  3 
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and  kept  Lent  with  great  ftri&nefs,  living  upon  roots  Catherin 
and  water  during  that  holy  feafon.  He  alfo  wearied  VT— 
all  the  faints  in  the  Greek  calendar  with  his  prayers ; 
w ent  daily  to  confcffion  ;  and,  having  felefted  on  this 
occalion  the  fame  prieft  that  afforded  abfolution  to  a 
great  perfonage,  lie  befought  him  to  inform  her,  that 
his  alarmed  confcience  could  no  longer  permit  him  to 
indulge  in  an  intercourfe,  which,  by  marriage  alone, 
would  ceafe  to  be  criminal. 

This  project,  however,  failed  of  fficcefs  3  and,  foon 
after  the  emprefs’s  return  to  Peterlhurg  (for  it  was  at 
Mofcow  that  it  had  been  firft  conceived),  a  young 
man  from  the  Ukraine,  of  the  name  of  Zavadoffsky, 
was  honoured  with  the  imperial  countenance,  while  the 
haughty  Potemkin  received  the  cuflomary  intimation, 
u  that  he  muff  prepare  to  travel.”  Potemkin  did  not 
dare  to  difobey,  but  he  evaded  the  order  5  for,  letting 
out  in  great  form,  he  proceeded  a  few  miles  towards 
the  place  indicated  for  his  *xi!e,  but  returned  in  the 
courfe  of  next  day,  and  placed  himfelf  in  the  evening 
exactly  oppolite  to  the  emprefs  as  ffie  was  about  to  fit 
down  to  whiff.  Every  one  expected  to  behold  fome 
lignal  mark  of  the  imperial  difpleaffire ;  but,  on  the 
contrary,  Catharine,  handing  him  a  pack  of  cards,  de- 
fired  the  ex-favourite  to  cut  in,  obferving  that  he  had 
always  been  a  fortunate  player.  His  polls,  his  honours, 
his  influence,  were  all  reffored  to  him,  and  he  now 
occupied  a  new  fituation  about  the  perfon  of  her  impe¬ 
rial  majeffy,  for  he  became  her  friend. 

In  the  mean  time  the  bofom  of  the  humble  Zava¬ 
doffsky  began  to  catch  the  flame  of  ambition ;  and,  as 
he  was  jealous  of  the  grandeur  of  Potemkin,  he  aimed 
a  deadly  blow  at  his  confequence.  But  the  minifter 
at  war,  become  wily  in  his  turn,  warded  it  off,  and 
made  it  recoil  on  the  head  of  his  rival.  Perceiving  a 
handfome  young  Servian  officer  of  huffars,  of  the  name 
of  Zoritch,  who  had  repaired  to  Peterlburgh  in  fcarch 
of  promotion,  he  prefented  him  with  a  captain’s  com- 
million,  and  in  a  few  days  he  was  perceived  behind  the 
chair  of  the  emprefs.  A  large  effate,  the  rank  of  ma¬ 
jor-general,  and  an  immenfe  fum  of  money,  foon  be¬ 
came  the  appanage  of  this  fortunate  youth  3  but  the 
emprefs  perceiving  that  he  was  ignorant,  and  being 
difgufted  at  his  want  of  accompliffiments,  recommend¬ 
ed,  as  he  could  fpeak  no  language  but  that  of  the  Ruf¬ 
fian  boors,  that  he  ffiould  be  font  abroad  for  improve¬ 
ment. 

Fortune  feems  to  have  been  in  a  playful  mood  when 
ffie  elevated  Rimlky  Korzakoff  to  the  poll  of  chamber¬ 
lain,  and  fficceffor  to  the  Servian.  This  man  had  ac¬ 
tually  been  a  ferjeant  in  the  guards ;  he  was  now  de¬ 
claimed  aid-de-camp  general  to  the  emprefs  and  pre¬ 
fented  with  the  palace  of  Vaffiltfchikoff. 

He  proved  to  be  a  vain  upffart,  whole  drefs  exhibi¬ 
ted  a  profufion  of  diamonds,  and  whofe  conduct  was 
fficli  as  could  not  fail  to  involve  him  in  ruin.  This 
fpeedily  occurred ;  for,  being  dete&ed  in  a  fecret  cor- 
rcfpondcnce  with  a  lady,  ffie  was  banifhed  from  court, 
and  he  was  obliged  to  repair  to  Mofcow. 

The  fame  day  that  beheld  his  difgrace,  witneffed 
the  good  fortune  of  Lalkoi,  a  Pole  by  defeent,  and 
an  officer  of  the  body-guards  by  profeffion.  The  edu¬ 
cation  of  this  young  man  had  been  neglected  ;  but  this 
defeat  was  in  fome  meafurc  remedied  by  the  zeal  and 
attachment  of  an  illuffrious  perfonage,  who  ffiperin- 

tended 


CAT 


l  Kenne.  tended  his  Improvement ;  and  5n  a  fliort  time  he  be- 
'came  as  remarkable  for  the  fuperior  elegance  of  his 
manners,  as  the  graces  of  his  perfon  :  but,  while  in 
the  flower  of  his  youth,  and  the  very  height  of  his  fa¬ 
vour,  he  was  attacked  by  a  mortal  difeafe,  wliieli  eut 
him  off  after  a  fliort  illnefs.  He  died  in  the  ’arms  of 
his  miftrefs,  who  was  inconfolable  on  the  oecafion,  and 
refufed  to  take  any  fuftenanee  during  three  whole  days. 
A  maufoleum,  the  plan  of  whieh  was  Iketched  out  by 
an  Englifli  artift,  attefted  the  refpe<ft  of  the  emprefs, 
who  burft  into  tears  on  feeing  it  two  years  after.  His 
fortune  he  had  bequeathed  to  her  imperial  majefly, 
but  Hie  prefented  it,  with  her  aecuftomed  generofity, 
to  the  filter  of  this  handfome  youth. 

The  next  perfon  who  afpired  to  the  poll  of  favourite 
Was  a  young  man  educated  in  Scotland,  and  who  had 
become  a  fellow  of  the  Royal  Soeiety  of  London.  This 
was  Prince  Dalhkoff,  fon  to  the  celebrated  prineefs  of 
the  fame  name,  who  had  participated  in  the  memora¬ 
ble  revolution  that  levelled  Peter  III.  with  the  dull. 
A  lieutenant  of  the  name  of  Yermoloff  anticipated 
him,  however,  in  this  poll,  to  which  he  was  raifed  by 
the  interefl  of  Potemkin ;  but,  proving  ungrateful  to 
his  benefa£tor,  he  was  fuddenly  difgraced,  being  re¬ 
placed  by  Moraonoff,  who  attended  her  imperial  ma- 
jelly  during  her  journey  to  the  Crimea.  He  fell  in 
love,  however,  with  a  lady  of  the  court ;  and  no  foon- 
er  was  the  emprefs  informed  of  this  circumftahce,  than 
Ihe  indited  on  his  marrying  her  immediately  3  after 
which  they  were  fent  into  exile  at  Mofeow. 

Plato  Zuboff,  an  officer  of  the  horfe-guards,  fupplied 
his  plaee.  This  afpiring  young  man,  not  content  with 
wealth  and  honours,  affected  public  employments  \  and 
it  is  afferted  that  the  idea  of  the  fccond  di vidon  of 
Poland  originated  with  him.  In  a  fliort  time  he  be¬ 
came  omnipotent  at  Peterlburgh.  He  was  decorated 
with  the  title  of  prince  \  received  the  poll  of  grand 
mailer  of  the  artillery  \  all  the  admirals,  generals,  and 
minilters  of  the  empire,  were  to  be  feen  at  his  levee, 
bending  lowly  before  him,  and,  if  we  are  to  believe 
the  author  of  a  work  of  fome  reputation,  paying  their 
compliments  at  the  fame  time,  in  great  form,  to  his 
favourite  monkey. 

Catherine  hitherto  had  only  afforded  empty  promi- 
fes  to  the  enemies  of  France  \  but,  at  the  mitigation 
of  Zuboff,  die  now  formed  the  dedgn  of  giving  effec¬ 
tual  affiftance  to  the  confederated  kings  \  and,  as  'a 
proof  of  her  intentions,  iffued  orders  for  a  fquadron  of 
men  of  war  to  join  the  Englilh  fleet,  and  commanded 
a  levy  of  60,000  troops.  She  at  the  fame  time  profe- 
cuted  a  war  on  the  frontiers  of  Perfla,  where  her  army, 
Under  the  command  of  a-  near  relation  of  the  grand 
mailer  of  the  artillery,  had  experienced  a  moll  humi¬ 
liating  defeat ;  and  (he  was  now  preparing  to  fend  frelh 
fuceours  to  his  affiftanee. 

Such  were  the  projects  that  occupied  the  mind  of 
Catherine,  the  overthrow  of  the  French  republic,  and 
the  fubjugation  of  the  didant  Perdans,  w  hen  Ihe  was 
fmitten  by  the  hand  of  death.  This  fortunate  prin- 
cefs  had  hitherto  enjoyed  an  almoll  uninterrupted  Hate 
of  good  health  during  the  whole  of  her  long  reign. 
She  was  fometimes,  indeed,  fubjedl  to  a  eolie,  and 
her  legs  were  now  and  then  obferved  to  fwell ;  but 
neither  of  thefe  fymptoms  were  alarming. 

On  the  morning  of  the  oth  of  November  fhe  rofe  at 
Vo u  V.  Part  L 
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her  ufual  hour,  and  breakfalied  on  coffee  according  to  Catherine* 

euftom.  Some  time  after  die  retired  to  her  clofet  ^  and  - - 

her  long  abfence  affording  eaufe  of  fufpieion  to  her  at¬ 
tendants,  they  entered  the  apartment,  and  found  her 
lying  fpeeohlefs.  Dr  Rogerfon,  her  phyffeian,  being 
fent  for,  he  treated  her  difeafe  as  an  apoplexy,  and 
eonffderable  relief  feemed  to  enfue  after  the  application 
of  thelaneet.  Rut  the  emprefs  never  entirely  recover¬ 
ed  her  fenfes  5  and  did  not  utter  a  ffngle  word  during 
the  remainder  of  her  life,  whieh  was  prolonged  till  tea 
o’clock  in  the  evening  of  November  10.  1797. 

Thus,  with  her  ufual  good  fortune,  after  a  very 
fliort  illnefs,  died  Catherine  II.  emprefs  of  all  the  Ruf- 
fias.  During  her  youth  (lie  had*  been  extremely  hand¬ 
fome,  but  flic  got  fat  as  flie  inereafed  in  years  \  flie, 
however,  preferved  a  eertain  air  of  gracefulnefs,  in¬ 
termingled  with  dignity,  until  the  lafl  moment  of  her 
life. 

Her  majefly  in  perfon  was  not  above  the  middle  fize  } 
but,  being  well  proportioned,  and  carrying  her  head 
high,  (lie  appeared  tall.  Her  forehead  was  open,  her 
nofe  aquiline,  her  mouth  agreeable,  and  her  ehin, 
without  being  ugly,  was  rather  long.  Her  hair,  in 
whieh  flic  took  great  delight,  was  auburn,  and  her 
eye-brows  dark  and  thick.  Her  eyes,  according  to 
fome,  were  blue,  whillt  others  infill  that  they  were  of 
a  browm  hue.  Upon  the  whole,  her  phyfiognomy  was 
not  deficient  in  expreffion  5  but  flie  had  fueh  a  com¬ 
mand  of  her  countenance,  that  no  one  could  there  dif- 
cover  the  fecrets  of  her  heart. 

Her  imperial  majefly  was  aecuftomed,  on  great  oe- 
cafions,  to  drefs  in  a  fplendid  manner,  and  to  wear  a 
profulion  of  jewels.  Being  particularly  fond  of  dia¬ 
monds,  Ihe  poffefled  a  prodigious  number  ;  and  one  in 
particular  was  the  largefl  that  ever  had  been  feen  in 
Europe.  Catherine,  however,  was  aecuftomed  in  ge¬ 
neral  to  affedt  the  ancient  Ruffian  falhions,  for  the  moft 
part  wearing  green,  out  of  compliment  to  the  nation. 

Her  -hair,  was  powdered  but  flightly.  On  the  other 
hand,  her  face  was  covered  with  rouge  5  and  as. her 
imperial  majefly,  like  the  ladies  in  the  French  eourt, 
wrore  it  in  proportion  to  her  rank,  it  is  not  to  be  won¬ 
dered  if  it  was  of  a  high  colour. 

The  ftridleft  temperance  was  regularly  preferved  by 
Catherine,  in  a  country,  and  at  a  court,  where  a  little 
deviation  would  not  have  given  occaffon  to  much  fean- 
dal.  A  flight  breakfaft,  a  moderate  dinner,  and  two 
or  three  glaffes  of  wine  (for  Ihe  never  indulged  in  fup- 
per),  conftituted  her  ufual  diet. 

It  is  far  more  eafy  to  deferibe  the  emprefs  than  the 
woman.  The  adls  of  the  former  have  now  become  hi- 
ftory,  but  thofe  of  the  latter  mull  be  left  to  the  pen 
of  genius,  that  ean  analyze  the  fprings  of  human  ac¬ 
tion. 

It*muft  be  confeffed  that  both  flie  and  the  empire 
appear  to  have  been  frequently  a  prey  to  favouritifm  ; 
and  this  part  of  her  eondudt,  by  being  connedled-  w  ith 
the  happinefs  of  millions  of  her  fubjedls,  is  highly  cen- 
fur able. 

As  a  fovereign  flie  ftands  confpieuous.  She  iiv 
ereafed  the  extent  of  Ruffia,  and  added  not  only  new 
countries,  but  new  nations,  to  that  mighty  empire. 

As  a  conqueror,  her  vidtories  wrere  numerous  and  bril¬ 
liant  ;  Ihe  triumphed  equally  by  fea  and  by  land,  and 
had  flie  lived  but  ten  years  longer,  might  have  realized 
M  m  the 
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Catherine,  the  proud  dream  of  her  ambition, 

*  1  y1 «  '  grar^fon  Conftantine  fitting  on  the  throne  of  the  Ot¬ 

tomans.  Her  merit  as  a  legiflator,  too,  is  great  ;  but 
fhe  would  have  been  far  more  worthy  of  our  admira¬ 
tion,  had  fhe  effected  the  generous  idea  of  enfranchi- 
fing  all  the  peafantry  of  her  immenfe  dominions. 

She  w  as  the  only  fovereign  of  Ruflia  who  ever  exhi¬ 
bited  a  tafte  for  letters.  This  w  as  not  all  ;  fhe  was  an 
author  herfelf,  and  did  not  difdain  to  compofe  little 
treatifes  for  her  grandchildren,  whofe  education  fhe  fu- 
perintended. 

For  mufic  fhe  alfo  poffeffed  an  exquifite  relifh,  and 
brought  Gabrielli,  and  a  number  of  fingers  of  great 
note,  from  Italy,  allowing  them  liberal  falaries,  and 
treating  them  with  great  attention.  Throughout  the 
whole  of  her  long  reign  Catherine  alfo  evinced  a  mark¬ 
ed  prediledtion  for  painting.  In  the  midfl  of  a  war 
with  the  Turks  fhe  purchafed  pictures  in  Holland,  to 
the  amount  of  60,000  rubles,  all  of  which  were  loft  in 
confequence  of  a  fhip’s  being  w  recked  on  the  coafl  of 
Finland.  This,  however,  rather  ferved  to.  flimulate 
her  to  frcfli  exertions,  and  her  agents  accordingly  pro¬ 
cured  whatever  wras  to  be  found  in  Italy  worthy  of  no¬ 
tice.  The  Houghton  collection  from  England  was 
alfo  transferred,  by  an  aCt  of  her  munificenee,  to  the 
fhores  of  the  Baltic;  and,  while  it  added  to  her  glory, 
difgraced  this  nation  in  the  eyes  of  foreigners. 

Her  conduct  to  learned  men  was  truly  worthy  of  a 
woman  of  genius.  She  w^as  proud  of  the  correfpon- 
denee  and  friendfhip  of  Voltaire;  fhe  invited  Diderot 
to  her  court,  and  lived  with  him,  while  there,  in 
habits  of  the  utmoft  familiarity ;  to  D’Alembert  fhe 
looked  up  as  to  a  fuperior  being,  and  endeavoured,  al¬ 
though  in  vain,  to  feduce  him  to  refide  at  St  Peterf- 
burgh  ;  but  he  poffeffed  a  haughty  foul,  was  devoted 
to  liberty,  and  would  not  eonfent  to  degrade  the 
mind  of  a  freeman,  by  refiding  among  a  nation  of 
Haves. 

To  the  honour  of  Catherine,  fhe  was  extremely  at¬ 
tentive  to  the  education  of  her  people,  and  inftituted  a 
prodigious  number  of  fchools  for  their  inftru&ion.  To 
remove  their  prejudices  againft  inoculation,  fhe  herfelf 
fubmitted  to  the  operation,  and  thus  hazarded  her  life 
for  her  nation.  Amidil  the  fchemes  of  grandeur,  the 
allurements  of  power,  and  the  gratification  of  the  paf- 
fions,  fhe  found  leifure  to  eivilize  and  inflruCt  her  fub- 
jefts  :  this  added  not  a  little  to  her  glory,  as  it  con¬ 
tributed  to  the  benefit  of  fo  large  a  portion  of  the  hu¬ 
man  race  ;  but  it  will  infenfibly  operate  againft  a  de- 
fpotie  government,  by  rendering  the  boors  unfit  for 
their  ehains,  which  they  will  fome  day  break,  perhaps, 
on  the  heads  of  the  boyars,  who  at  once  enflave  and 

opprefs  them.  #  . 

No  woman  could  fo  eafily  forgive  ;  and  in  this  point 
of  view  her  conduft  muft  be  allowed  to  have  poffeffed 
a  great  fhare  of  magnanimity.  She  generoufly  pardon¬ 
ed  old  Munieh  and  Godowitz,  the  one  the  ccunfel- 
lor,  the  other  the  favourite  of  Peter  III.  She  even 
admitted  the  former  of  thefe  into  her  confidence,  and 
wrould  have  conferred  honours  and  preferments  on  the 
latter  ;  but  he  loved  his  late  fovereign,  and  with  a  no¬ 
ble  feorn  fpurned  at  the  proffered  friendfhip  of  his  fue- 
ceffor.  To  the  miff  refs  of  Peter  III.  although  her 
own  rival }  fhe  granted  her  life,  reftored  her  fortune, 
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and  beheld  her  and  at  length  admitted  her  daughters  to  honourable  fi-  CatKcrti 
tuations  at  court.  c  JJ 

No  perfonage  in  our  own  times  has  attra&ed  a  greater  t  a  ^ 
fhare  of  cenfure  and  eulogium  than  Catherine  ;  and  no 
woman  in  any  age  ever  exhibited  more  of  the  mafeuline 
greatnefs  of  one  fex,  and  the  feminine  weaknefs  of  an¬ 
other.  As  a  female,  fhe  appears  at  times  the  Have  of 
paffion,  and  the  puppet  of  her  courtiers;  but  while  we 
behold  her  diminifhing,  in  this  point  of  view,  into  infig- 
nificanee,  we  look  again,  and  contemplate  the  fove- 
reigny  towering  like  an  immenfe  coloffus,  and  with  one 
foot  placed  on  Cherfon,  and  another  at  Kamtfchatka, 
waving  her  iron  feeptre  over  the  fubjedt  nations,  and 
regulating  the  defliny  of  a  large  portion  of  mankind. 

The  frailties,  however,  of  the  woman  will  foon  be 
forgotten,  while  the  glory  that  encircles  the  brows  of 
the  legiflator  and  conqueror  will  long  continue  to  daz¬ 
zle  the  eyes  of  an  admiring  world.  The  prefent  age, 
however,  fhudders  at  the  untimely  fate  of  Peter  and  of 
Iwan,  and  poflerity  will  not  eafily  pardon  the  degrada¬ 
tion  of  Staniflaus,  the  partition  of  Poland,  and  the  maf- 
facrcs  of  Ifmailowr  and  of  Praga. 

CATHERINE ,  St,  Order  of  in  modern  hiflory,  belongs 
to  ladies  of  the  firfl  quality  in  the  Ruffian  eourt.  It 
was  inftituted  in  1714  by  Catherine  wife  of  Peter  the 
Great,  in  memory  of  his  fignal  efcape  from  the  Turks 
in  1 71 1.  The  emblems  of  this  order  are  a  red  crofs, 
fupported  by  a  figure  of  St  Catherine,  and  fattened  to 
a  iearlet  firing  edged  with  filver,  on  which  are  inferi- 
bed  the  name  of  St  Catherine,  and  the  motto,  Profldc 
et  patria . 

CATHERLOUGH,  a  towm  of  Ireland,  in  the 
county  of  Catherlough,  and  province  of  Leinftcr  ; 
feated  on  the  river  Bamnv,  16  miles  north-eaft  of  Kil¬ 
kenny.  W.  Long.  7.  1.  N,  Lat.  52.  45. 

Catherlough,  a  county  of  Ireland,  about  28  miles 
in  length,  and  eight  in  breadth  ;  bounded  on  the  eaft 
by  Wicklow  and  Wexford,  on  the  weft  by  Queen’s 
county,  on  the  north  by  Kildare,  and  on  the  fouth  and 
fouth-weft  by  Wexford.  It  contains  5600  houfes,  42 
parifhes,  five  baronies  or  boroughs,  and  fends  fix  mem¬ 
bers  to  parliament,  viz.  two  for  the  county,  two  for 
Catherlough,  and  two  for  Old  Leighlen. 

CATHETER,  in  Surgery ,  a  fiftulous  inftrument, 
ufually  made  of  filver,  to  be  introduced  into  the  blad¬ 
der,  in  order  to  fearch  for  the  ftone,  or  difeharge  the 
urine  when  fuppreffed.  See  Surgery  Index . 

CATHETUS,  in  Geometry ,  a  line  or  radius  falling 
perpendicularly  on  another  line  or  furface ;  thus  the 
eatheti  of  a  right-angled  triangle  are  the  two  fides  that 
include  the  right  angle.  . 

CATHETUS  of  Incidence ,  in  Catoptrics ,  a  right  line 
drawn  from  a  point  of  the  objea,  perpendicular  to  the 

refle&ing  line.  .  .  ,  .. 

CATHETUS  of  Refection,  or  of  the  Eye ,  a  right  line 
drawn  from  the  eye  perpendicular  to  the  reile&ing 

plane.  .  .  . 

CATHETUS  of  Obi'quation ,  a  right  line  drawn  per¬ 
pendicular  to  the  fpeculum,  in  the  point  of  incidence 
or  refie£tion. 

Cathetus,  in  ArcldteBure ,  a  perpendicular  line, 
fuppofed  to  pafs  through  the  middle  of  a  cylindrical 
body,  as  a  ballufter,  column,  &c. 

CATHNESS.  See  Caithness. 

CATHOLIC, 


. 
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CATHOLIC,  in  a  general  fenfe,  denotes  any  thing 
that  is  univerfal  or  general. 

CATHOLIC  Church .  The  rife  of  hercfies  induced  the 
primitive  Chriflian  church  to  aflume  to  itfclf  the  ap¬ 
pellation  of  catholic ,  being  a  chara&eriftic  to  diftinguilh 
itfelf  from  all  fefts,  who,  though  they  had  party 
names,  fometimes  iheltered  themfelves  under  the  name 
of  Chriftians. 

The  Romifh  church  diftinguifhes  itfclf  now  by  the 
name  of  Catholic,  in  oppofition  to  all  thofe  who  have  fe- 
parated  from  her  communion,  and  whom  (lie  confiders 
as  heretics  and  fchifmatics,  and  herfelf  only  as  the  true 
and  Chriflian  church.  In  the  ftri£l  fenfe  of  the  word, 
there  is  no  Catholic  church  in  being,  that  is,  no  uni¬ 
verfal  Chriflian  communion. 

CATHOLIC  King ,  is  a  title  which  has  been  long  here¬ 
ditary  to  the  king  of  Spain.  Mariana  pretends,  that 
lleccarede  firfl  received  this  title  after  he  had  deftroy- 
ed  Arianifm  in  his  kingdom,  and  that  it  is  found  in  the 
council  of  Toledo  for  the  year  589.  Vafce  aferibes 
the  origin  of  it  to  Alphonfus  in  738.  Some  allege 
that  it  has  been  ufed  only  fmee  the  time  of  Ferdinand 
and  Ifabella.  Colombiere  fays,  it  was  given  them  on 
oecafion  of  the  expulfion  of  the  Moors.  The  Bollan- 
dills  pretend  it  had  been  borne  by  their  predeceffors 
the  Vifigoth  kings  of  Spain  }  and  that  Alexander  VI. 
only  renewed  it  to  Ferdinand  and  Ifabella.  Others  fay 
that  Philip  de  Valois  firfl  bore  the  title  \  which  was 
given  him  after  his  death  by  the  ecclefiaflics,  on  ac¬ 
count  of  his  favouring  their  interefls. 

In  fome  epiflles  of  the  ancient  popes,  the  title  catho¬ 
lic  is  given  to  the  kings  of  France  and  of  Jerufalem,  as 
well  as  to  feveral  patriarchs  and  primates. 

CATHOLICON,  in  Phar?nacy ,  a  kind  of  foft  pur¬ 
gative  ele&uary,  fo  called,  as  being  fuppofed  an  univer¬ 
fal  purger  of  all  humours. 

CATILINE,  Lucius,  a  Roman  of  a  noble  family, 
who,  having  fpent  his  whole  fortune  in  debauchery, 
formed  the  defign  of  opprefling  his  country,  deftroy- 
ing  the  fenate,  feizing  the  public  treafury,  fetting 
Rome  on  fire,  and  ufurping  a  fovercign  power  over  his 
fellow-citizens.  In  order  to  fucceed  in  this  defign,  he 
drew  fome  young  noblemen  into  his  plot )  whom  he 
prevailed  upon,  it  is  faid,  to  drink  human  blood  as  a 
pledge  of  their  union.  His  confpiracy,  however,  was 
difeovered  by  the  vigilance  of  Cicero,  who-  was  then 
conful.  Upon  which,  retiring  from  Rome,  he  put 
himfelf  at  the  head  of  an  army,  with  feveral  of  the 
confpirators,  and  fought  with  incredible  valour  againfl 
Petreius,  lieutenant  to  Antony,  who  was  colleague  with 
Cicero  in  the  confulfhip  5  but  was  defeated  and  killed 
in  battle.  See  (  Hi/lory  of  )  Rome. — Sallufl  has  given 
an  excellent  hiflory  of  this  confpiracy. 

CATO,  Marcus  Portius,  the  cenfor,  one  of  the 
greatell  men  among  the  ancients,  wras  born  at  Tufcu- 
lum  in  the  year  01  Rome  519,  about  the  2 3  2d  before 
Chrift.  He  began  to  bear  arms  at  17  ;  and,  on  all 
occafions,  (bowed  extraordinary  courage.  He  was  a 
man  of  great  fobricty,  and  reckoned  no  bodily  cxer- 
cife  umvorthy  of  him.  He  had  but  one  horfe  ior  him¬ 
felf  and  his  baggage,  and  he  looked  after  and  drelfed 
it  himfelf.  At  his  return  from  his  campaigns,  he  be¬ 
took  himfelf  to  plough  his  ground  ;  not  that  he  was 
without  flaves  to  do  it,  but  it  was  his  inclination.  He 
dreffed  alfo  like  his  flaves,  fat  down  at  the  fame  table 


with  them,  and  partook  of  the  fame  fare.  He  did  not 
in  the  meanwhile  negle£l  to  cultivate  his  mind,  efpe- 
cially  in  regard  to  the  art  of  fpeaking  \  and  he  em¬ 
ployed  his  talents,  which  were  very  great,  in  generouf- 
ly  pleading  caufes  in  the  neighbouring  cities  without 
fee  or  reward.  Valerius  Flaccus,  who  had  a  country 
feat  near  Cato,  conceiving  an  efteem  for  him,  perfuad- 
ed  him  to  come  to  Rome  ;  where  Cato,  by  his  own 
merits,  and  the  influence  of  fo  powerful  a  patron,  W'as 
foon  taken  notice  of,  and  promoted.  He  was  firfl  of 
all  elected  tribune  of  the  foldiers  for  the  province  of 
Sicily  5  he  wras  next  made  quell  or  in  Africa  under  Sci- 
pio.  Having  in  this  lafl  office  reproved  him  for  his 
profufenefs  to  his  foldiers,  the  general  anfwered,  that 
“  he  did  not  want  fo  exafl  a  queftor,  but  would  make 
war  at  what  expence  he  pleafedj  nor  wras  he  to  give  an 
account  to  the  Roman  people  of  the  money  he  fpent, 
but  of  his  enterprifes,  and  the  execution  of  them.” 
Cato,  provoked  at  this  anfwer,  left  Sicily,  and  return¬ 
ed  to  Rome. 

Afterwards  Cato  w  as  made  praetor,  wffien  he  fulfilled 
the  duties  of  his  office  with  the  ftri&eft  juflicc.  He 
conquered  Sardinia,  governed  with  admirable  modera¬ 
tion,  and  wrass  created  conful.  Being  tribune  in  the 
war  of  Syria,  he  gave  diflinguifhed  proofs  of  his  valour 
againfl  Antioehus  the  Great  5  and  at  his  return  flood 
candidate  for  the  office  of  cenfor.  But  the  nobles, 
who  not  only  envied  him  as  a  new  man,  but  dreaded 
his  feverity,  fet  up  againfl  him  feven  powerful  compe¬ 
titors.  Valerius  Flaccus,  w'ho  had  introduced  him  in¬ 
to  public  life,  and  had  been  his  colleague  in  the  con¬ 
fulfhip,  was  a  ninth  candidate,  and  thefe  two  united 
their  interefls.  On  this  oecafion  Cato,  far  from  em¬ 
ploying  foft  wrords  to  the  people,  or  giving  hopes  of 
gentlenefs  or  complaifance  in  the  execution  of  his  of¬ 
fice,  loudly  declared  from  the  roflra,  with  a  threaten¬ 
ing  look  and  voice,  “  That  the  times  required  firm  and 
vigorous  magifl rates  to  put  a  flop  to  that  growing 
luxury  which  menaced  the  republic  with  ruin  ;  cenfors 
who  would  cut  up  the  evil  by  the  roots,  and  reflore 
the  rigour  of  ancient  difeipline.”  It  is  to  the  honour 
of  the  people  of  Rome,  that,  notwithflanding  thefe 
terrible  intimations,  they  preferred  him  to  all  his 
competitors,  who  courted  them  by  promifes  of  a  mild 
and  eafy  adminiflration  5  the  comitia  alfo  appointed  his 
friend  Valerius  to  be  his  colleague,  without  whom  he 
had  declared  that  he  could  not  hope  to  compafs  the 
reformations  he  had  in  view.  Cato’s  merit,  upon  the 
whole,  was  fuperior  to  that  of  any  of  the  great  men 
who  flood  againfl  him.  He  was  temperate,  brave,  and 
indefatigable  *,  frugal  of  the  public  money,  and  not  to 
be  corrupted.  There  is  fcarce  any  talent  requifite  for 
public  or  private  life  which  he  had  not  received  from 
nature,  or  acquired  by  induflry.  He  wras  a  great  fol- 
dier,  an  able  ilatefman,  an  eloquent  orator,  a  learned 
hiflorian,  and  very  knowing  in  rural  affairs.  Yet,  with 
all  thefe  accomplifliments,  he  had  very  great  faults. 
His  ambition  being  poifoned  with  envy,  disturbed  both 
his  own  peace  and  that  of  the  whole  city  as  long  as  he 
lived.  Though  he  would  not  take  bribes,  he  was  un¬ 
merciful  and  unconfeionable  in  amaffing  wealth  by  all 
fuch  means  as  the  law  did  not  punifh. 

The  firfl  a&  of  Cato  in  his  new  office,  was  naming 
his  colleague  to  be  prince  of  the  fenate  :  after  which 
the  cenfors  flruck  out  of  the  lift  of  the  fenators  the 
Mm2  names 
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€ato.  names  of  feven  pcrfons  >  among  w'hom  as  Lucius  the 
brother  of  T.  Flaminius.  Lucius,  when  conful,  and 
commanding  in  Gaul,  had  with  his  own  hand  murder¬ 
ed  a  Boian  of  diftindlion,  a  deferter  to  the  Romans  ; 
and  he  had  committed  this  murder  purely  to  gratify 
the  curiofity  of  his  pathic,  a  young  Carthaginian,  who 
longing  to  fee  fomebody  die  a  violent  death,  had  re¬ 
proached  the  general  for  bringing  him  away  from 
Rome  juft  when  there  was  going  to  be  a  fight  of  gla¬ 
diators.  Titus  Flaminius,  full  of  indignation  at  the 
diihonour  done  to  his  brother,  brought  the  affair  be¬ 
fore  the  people  j  and  infilled  upon  Cato’s  giving  the 
reafon  of  his  proceeding.  The  cenfor  related  the  fto- 
ry ;  and  when  Lucius  denied  the  fadt,  put  him  to  his 
oath.  The  aceufcd,  refufing  to  fwear,  was  deemed 
guilty  j  and  Cato’s  cenfure  was  approved.  But  no 
part  of  the  cenfor’s  conduct  feemed  fo  cruel  to  the 
.  nobles  and  their  wives  as  the  taxes  he  laid  upon  luxu¬ 
ry  in  all  its  branches ;  drefs,  houfehold  furniture,  wo¬ 
men’s  toilets,  chariots,  Haves,  and  equipage.  Thcfe 
articles  were  all  taxed  at  three  per  cent,  of  the  real  va¬ 
lue.  The  people,  however,  in  general,  were  pleafed 
with  his  regulations ;  infomuch  that  they  ordered  a 
llatue  to  be  eredted  to  his  honour  in  the  temple  of 
Health,  with  an  inscription  that  mentioned  nothing  of 
his  vi&ories  or  triumphs,  but  imported  only,  that  by 
his  wife  ordinances  in  his  ccnforihip  he  had  reformed 
the  manners  of  the  republic.  Plutarch  relates,  that 
before  this,  upon  fume  of  Cato’s  friends  exprefling 
their  furprife,  that  when  many  pcrfons  without  merit 
or  reputation  had  ftatues,  he  had  none  y  he  anfvvered, 
“  I  had  much  rather  it  lhould  be  afked  why  the  peo¬ 
ple  have  not  ercdled  a  ftatuc  to  Cato,  than  why  they 
have.”  Cato  was  the  occafion  of  the  third  Punic  war. 
Being  difpatched  to  Africa  to  terminate  a  difference 
between  the  Carthaginians  and  the  king  of  Numidia, 
on  his  return  to  Rome  he  reported  that  Carthage  was 
grown  exccflively  rich  and  populous,  and  he  w’arnily 
exhorted  the  fenate  to  deftroy  a  city  and  republic,  du¬ 
ring  the  cxiftence  of  which  Rome  could  never  be  fafe. 
Having  brought  from  Africa  fome  very  large  figs,  he 
fliowed  them  to  the  confcript  fathers  in  one  of  the 
lappet*  of  his  gown.  “  The  country  (fays  he)  where 
this  fine  fruit  grows  is  but  a  three  days  voyage  from 
Rome.”  We  are  told,  that  from  this  time  he  never 
fpoke  in  the  fenate  upon  any  fubject,  without  con¬ 
cluding  with  thcfe  words,  “  I  am  alfo  of  opinion,  that 
Carthage  ought  to  be  deftroyed.”  He  judged,  that 
for  a  people  debauched  by  profperity,  nothing  was 
more  to  be  feared  than  a  rival  ftatc,  always  powerful, 

.  and  now  from  its  misfortunes  grown  wife  and  circum- 
fpe£l.  He  held  it  ncceffary  to  remove  all  dangers  that 
sould  be  apprehended,  from  without ,  when  the  republic 
had  within  fo  many  dxftempers  threatening  her  deftrue- 
lion. 

From  the  cenfor,  dignified  and  fevere,  the  reader 
will  not  perhaps  be  difpleafed  to  turn  his  view  upon 
Cato  lociable  and  relaxed.  For  we  fhould  have  a  falfe 
notion  of  him,  if  we  imagined  that  nothing  but  a  fad 
aufterity  prevailed  in  his  fpeech  and  behaviour.  On 
the  contrary,  he  w^as  extremely  free  ;  and  often  with 
his  friends  at  table  intermixed  the  converfation  with 
teuvres  difeourfes  and  witty  fayings.  Of  thefe  Plutarch 

coiie&ed  a  pretty  large  number*,  wc  fhall  relate  but 
one,  and  make  ufe  of  Balzac’s  paraphrafe;  and  the 


preface  with  which  he  introduces  it.  “  The  very 
cenfors,  though  fadnefs  feemed  to  be  one  of  the  func¬ 
tions  of  their  office,  did  not  altogether  lay  afide  rail¬ 
lery.  They  were  not  always  bent  upon  feverity  j  and 
the  firft  Cato,  that  troublefome  and  intolerable  honeft 
man,  ceafed  fometimes  to  be  troublefome  and  into¬ 
lerable.  He  had  fomc  glimpfes  of  mirth,  and  fome 
intervals  of  good  humour.  He  dropped  now  and  then 
fome  words  that  were  not  unpleafant,  and  you  may 
judge  of  the  reft  by  this.  He  had  married  a  very  hand- 
fomc  wife ;  and  hiftory  tells  us  that  {he  was  extremely 
afraid  of  the  thunder,  and  loved  her  hufband  well. 
Thefe  two  paffions  prompted  her  to  the  fame  thing  j 
fhe  ahvays  pitched  upon  her  hufband  as  a  fandluary 
againft  thunder,  and  threwr  herfelf  into  his  arms  at  the 
firft  noife  fhe  fancied  fhe  heard  in  the  fky.  Cato,  who 
was  well  pleafed  with  the  ftorm,  and  very  willing  to 
be  careffed,  could  not  conceal  his  joy.  He  revealed 
that  domeftic  fecret  to  his  friends  ;  and  told  them  one 
day,  fpeaking  of  his  wife,  u  that  fhe  had  found  out 
a  way  to  make  him  love  bad  weather  \  and  that  he  ne¬ 
ver  wras  fo  happy  as  when  Jupiter  was  angry.”  It  is 
worth  obferving,  that  this  was  during  his  cenforfhip ; 
when  he  degraded  the  fenator  Manlius,  who  would 
probably  have  been  conful  the  year  after,  only  for  gi¬ 
ving  a  kifs  to  his  wife  in  the  day-time,  and  in  the  pre¬ 
fence  of  his  daughter. 

Cato  died  in  the  year  of  Rome  604,  aged  85.  He 
wrote  feveral  works.  1.  A  Roman  Hiftory.  2.  Con¬ 
cerning  the  art  of  war.  3.  Of  Rhetoric.  4.  A  trea~ 
Ufe  of  Huibandry.  Of  thefe,  the  laft  only  is  extant, 

Cato,  Marcus  Portius ,  commonly  called  Cato  Mi¬ 
nor ,  or  Cato  of  Utica,  was  great-grandfon  of  Cato  the 
Cenfor .  It  is  faid,  that  from  his  infancy  he  difeovered 
by  his  fpeech,  by  his  countenance,  and  even  his  child- 
ifh  fports  and  recreations,  an  inflexibility  of  mind  \  for 
he  would,  force  himfelf  to  go  through  with  whatever 
he  had  undertaken,  though  the  talk  vras  ill-fuited  to 
his  ftrength.  He  was  rough  towards  thofe  that  flat¬ 
tered  him,  and  quite  untradlable  when  threatened  \  was< 
rarely  feen  to  laugh,  or  even  to  fmile  5  wTas  not  eafily 
provoked  to  anger  \  but  if  once  incenfed,  hard  to  be 
paeified.  Sylla  having  had  a  friendfhip  for  the  father 
of  Cato,  fent  often  for  him  and  his  brother,  and  talk¬ 
ed  familiarly  with  them.  Cato,  who  was  then  about. 
1 4  years  of  age,  feeing  the  heads  of  great  men  brought 
there,  and  obferving  the  fighs  of  thofe  that  were  pre- 
fent,  afked  his  preceptor,  “  Why  does  nobody  kill 
this  man  ?”  Becaufe,  faid  the  other,  he  is  more  fear¬ 
ed  than  he  is  hated.  The  .  boy  replied,  Why  then  did 
you  not  give  me  a  fw’ord  wrhen  you  brought  me  hither, 
that  I  might  have  ftabbed  him,  and  freed  my  country 
from  this  flavery  \ 

He  learned  the  principles  of  the  Stoie  philofophy, 
wdiich  fo  well  fuited  his  charadter,  under  Antipater  of 
Tyre,  and  applied  himfelf  diligently  to  the  ftudy  of 
it.  Eloquence  he  likewife  lludied,  as  a  neceffary  means 
to  defend  the  caufe  of  juftiee,  and  he  made  a  very 
confiderable  proficiency  in  that  fcience.  To  increafe 
his  bodily  ftrength,  he  inured  himfelf  to  fuffer  the  ex¬ 
tremes  of  heat  and  cold  ;  and  ufe.d  to  make  journeys 
on  foot  and  bare-headed  in  all  feafons.  When  lie  was 
fick,  patience  and  abftinence  tvere  his  only  remedies : 
he  fhut  himfelf  up,  and  would  fee  nobody  till  he  was 
well.  Though  remarkably  fober  in  the  beginning  of 
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his  life,  making  it  a  rule  to  drink  but  once  after  fup-  great  reformation  in  the  queftor’s  office,  and  particu-  CW* 

per,  and  then  retire,  ho  infenfibly  contra&ed  a  habit  larly  with  regard  to  the  regifters.  Thefe  regifters, 1 '  '  *  J"' 

of  drinking  more  freely,  and  of  fitting  at  table  till  ivhole  places  were,  for  life,  and  through  whofe  hands* 

morning.  His  friends  endeavoured  to  excufe  this,  by  palled  ineeffantly  all  the  public  accounts,  being  to  a£l 

faying  that  the  affairs  of  the  public  engroffed  his  at-  under  young  magiftrates  unexperienced  in  bufmefs,  af- 

tention  all  the  day  ;  and  that,  being  ambitious  of  fumed  an  air  of  importance  ;  and,  inftead  of  afking  or- 

knowledge,  he  paffed  the  night  in  the  eonverfation  of  ders  from  the  queftors,  pretended  to  direft  and  govern 

philofophers.  Caefar  wrote,  that  Cato  was  once  found  as  if  they  themfelves  were  the  queftors.  Cato  reduced 

dead  drunk  at  the  corner  of  a  ftreet,  early  in  the  morn-  them  to  their  proper  fphere. 

ing,  by  a  great  number  of  people  who  were  going  to  One  thing  by  which  Cato  extremely  pleafed  the 
the  levee  of  fome  great  man  ;  and  that  when,  by  un-  people,  was  his  making  the  affaffins  to  whom  Sylla 
covering  his  face,  they  perceived  who  it  was,  they  had  given  conliderable  rewards  out  of  the  treafury  for 
blulhcd  for  fhamc  :  “  You  would  have  thought  (added  murdering  the  proferibed,  difgorge  their  gains.  Plu- 
Caefar),  that  Cato  had  found  them  drunk,  not  they  tarch  tells  us,  that  Cato  was  fo  exa£l  in  difeharging 

him.”  Pliny  obferves,  that  by  this  redeflion  Caefar  the  duties  of  a  fenator,  as  to  he  always  the  firft  who 

praifes  his  enemy  at  the  fame  time  that  he  blames  him.  came  to  the  houfe,  and  the  laft  who  left  it  ;  and  that* 

And  Seneea,  his  extravagant  panegyrift,  ventures  to  he  never  quitted  Rome  during  thofe  days  when  the 

afiert,  that  it  is  ealier  to  prove  drunkeimcfs  to  be  a  fenate  was  to  fit.  Nor  did  he  fail  to  be  prefent  at 

virtue,  than  Cato  to  be  vicious.  He  affe&ed  fingu-  every  affembly  of  the  people,  that  he  might  awe  thofe 
larity  ;  and  in  things  indifferent,  to  a&  dire&ly  con-  who,  by  an  ill-judged  facility,  beftowed  the  public  mo- 
trary  to  the  tafte  and  faihions  of  the  age.  Magnani-  ney  in  largeffes,  and  frequently,  through  mere  favour,* 
mity  and  conftancy  are  generally  aferibed  to  him ;  and  granted  remiffion  of  debts  due  to  the  ftate.  At  firft 
Seneea  would  fain  make  that  haughtinefs  and  contempt  his  aufterity  and  ftiffnefs  difpleafed  his  colleagues  ;• 
for  others  which,  in  Cato,  accompanied  thofe  virtues,  a  but  afterwards  they  were  glad  to  have  his  name  to 
matter  of  praife.  Cato,  fays  Seneca,  having  received  a  oppofe  to  all  the  unjuft  felicitations,  againft  which 
blow  in  the  face,  neither  took  revenge  ncr  was  angry  ;  they  would  have  found  it  difficult  to  defend  them- 
he  did  not  even  pardon  the  affront,  but  denied  that  he  had  felves,  Cato  very  readily  took  upon  him  the  talk  of 
received  it .  His  virtue  raifed  him  fo  high,  that  injury  refuffng. 

could  not  reach  him.  He  is  reputed  to  have  been  eriafte  Cato,  to  keep  out  a  very  bad  man,  put 'in  for  the 
in  his  youth.  His  firft  love  was  Lepida;  but  when  the  tribunate.  He  fided  with  Cicero  againft  Catiline, 
marriage  was  upon  the  point  of  being  concluded,  Me-  and  oppofed  Caefar  on  that  oceafion.  His  enemies 
tellus  Scipio,  to  whom  fhe  had  been  promifed,  inter-  fent  him  to  recover  Cyprus,  which  Ptolemy  had  for- 
fered,  and  the  preference  was  given  to  him.  This  feited,  thinking  to  hurt  his  reputation  by  fo  difficult 
affront  extremely  exafperated  our  Stoie.  He  was  for  an  undertaking  ,  yet  none  eould  find  fault  with  his 
going  to  law  with  Seipio  ;  and  when  his  friends  had  eondu&. 

diverted  him  from  that  dciign,  by  (bowing  him  the  ri-  Cato  laboured  to  bring  about  an 'agreement  between 
diculc  of  it,  he  revenged  himfelf  by  making  verfes  up-  Gaffar  and  Pompey  ;  but  feeing  it  in  vain,  he  fided 
©n  his  rival.  When  this  firft  flame  fubfided,  he  mar-  with  the  latter.  When  Pompey  was  (lain  he  fled  to 
ried  Attilia  the  daughter  of  Serranus,  had  two  children  Utiea  ;  and  being  purfued  by  Ctefar,  advifed  his 
by  her,  and  afterwards  divorced  her  for  her  very  indif-  friends  to  be  gone,  and  throw  themfelves  on  Ccefar’s. 
creet  eondudt.  #  elemcncy.  His  fen,  however,  remained  with  him; 

He  ferved  as  a  volunteer  under  Gallus  in  the  war  and  Statilius,  a  young  man,  remarkable  for  his  hatred 
of  Spartacus  ;  and  when  military  rewards  were  offered  to  Csefar. 

him  by  the  commander,  he  refufed  them,  becaufe  he  •  The  evening  before  the  execution  of  the  purpofe 
thought  he  had  n®  right  to  them.  Some  years'  after,  he  had  formed  with  regard  to  himfelf,  after  bathing, 
he  went  a  legionary  tribune  into  Macedonia  under  the  he  fupped  with  his  friends  and  the  magistrates  of  the 
prsetor  Rubrius  :  in  which  Ration  he  appeared,  in  his  city.  They  fat  late  at  table,  and  the  eonverfation 
drefs  and  during  a  march,  more  like  a  jirivate  foldier  was  lively.  The  difeourfe  falling  upon  this  maxim  of 
than  an  offieer  :  but  the  dignity  of  his  manners,  the  the  Stoics,  that  u  the  wife  man  alone  is  free,  and  that 
elevation  of  his  fentiments,  and  the  fuperiority  of  his  the  vicious  are  (laves  Demetrius,  who  was  a  Peripa- 
views,  fet  him  far  above*  thofe  who  bore  the  titles  of  tetic,  undertook  to  eonfute  it  from  the  maxims  of  his* 
generals  and  proconfuls.  It  is  faid,  that  Cato’s  deftgn  fehool.  Cato,  in  anfvver,  treated  the  matter  very  am- 
m  all  his  behaviour  was  to  engage  the  foldiers  to  the  ply  ;  and  w  ith  fo  much  earneftnefs  and  veheixfence  of 
love  of  virtue  ;  whofe  affe&ions  he  engaged  thereby  voice,  that  lie  betrayed  himfelf,  and  confirmed  the  fu- 
to  himfelf,  without  his  having  that  in  his  intention,  fpicions  of  his  friends  that  he  defigned  to  kill  himfelf. 

“  For  the  fincere  love  of  virtue  (adds  Plutareh)  im-  When  he  had  done  fpeaking,  a  melancholy  filence  ere- 
plies  an  affedlion  for  the  virtuous.  Thofe  who  praife  feed  ;  and  Cato  perceiving  it,  turned  the  difeourfe  to 
the  worthy  without  loying  them,  pay  homage  to  their  the  prefent  lituation  of  affairs,  expreffing  his  concern 
glory  ;  but  are  neither  admirers  nor  imitators  of  their  for  thofe  who  had  been  obliged  to  put  to  fea,  as  well 
virtues.”  When  the  time  of  his  feryice  expired,  and  as  for  thofe- who  had  determined  to  make  their  efcape 
he  was  leaving  the  army,  the  foldiers  were  all  in  tears;  by  land,  and  had  a  dry  and  fandy  defert  to  pafsV  Af- 
fo  effectually  had  lie  gained  their  hearts  by  his  conde-  ter  flipper,  tbie  company  being  diimiffed,  he  walked  for 
feending  manners  and  (haring  in  their  labours.  After  fomc  time  with  a  few  friends,  and  gave  his  orders  to 
his  return  home,  he  w^as  ehofen  to  the  qucftorftiin  ;  the  officers  of  the  guard  :  and  going  into  his  ehamber; 
and  had  fcarce  entered  on  his  charge,  when  he  made  a  he  embraced  his  fon  and  his  friends  with  more  than, 
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ufual  tenderncfs,  which  farther  confirmed  the  fufpi- 
J  cions  of  the  refolution  he  had  taken.  Then  laying 
himfelf  down  on  his  bed,  he  took  up  Plato’s  Dialogue 
on  the  Immortality  of  the  Soul.  Having  read  for  fomc 
time,  he  looked  up,  and  milling  his  fword,  which  his 
fon  had  removed  while  he  was  at  fupper,  he  called  a 
Have,  and  afked  who  had  taken  it  away;  and  receiving 
no  pertinent  anfwer,  he  refumed  his  reading.  Some 
time  after,  he  alkcd  again  for  his  fword ;  and,  without 
(bowing  any  impatience,  ordered  it  to  be  brought  to 
him  :  but,  having  read  out  the  book,  and  finding  no¬ 
body  had  brought  him  his  fword,  he  called  for  all  his 
fervants,  fell  into  a  rage,  and  (truck  one  of  them  on  the 
mouth  with  fo  much  violence  that  he  very  much  hurt  his 
own  hand,  crying  out  in  a  pafliomate  manner,  “  What! 
do  my  own  fon  and  family  confpire  to  betray  me,  and 
deliver  me  up  naked  and  unarmed  to  the  enemy  ?”  Im¬ 
mediately  his  fon  and  friends  rulhed  into  the  room  ; 
and  began  to  lament,  and  to  befeech  him  to  change 
his  refolution.  Cato  railing  himfelf,  and  looking  fiercely 
at  them,  “  How  long  is  it,”  faid  he,  “  fince  I  have  loll 
my  fenfes,  and  my  fon  is  become  my  keeper  ?  Brave 
and  generous  fon,  wfliy  do  you  not  bind  your  father’s 
hands,  .that  when  Caefar  comes,  he  may  find  me  un¬ 
able  to  defend  myfclf  >  Do  you  imagine  that  without 
a  fword  I  cannot  end  my  life  ?  Cannot  I  deftroy  my- 
fielf,  by  holding  my  breath  for  fomc  moments,  or  by 
ftriking  my  head  againft  the  wall  ?”  His  fon  anfwer- 
ed  with  his  tears,  and  retired.  Apollonides  and  De¬ 
metrius  remained  with  him ;  and  to  them  he  addreffed 
himfelf  in  the  following  w'ords  :  “  Is  it  to  wratch  over 
me  that  ye  fit  filent  here  ?  Do  you  pretend  to  force 
a  man  of  my  years  to  live  >  or  can  you  bring  any 
reafon  to  prove,  that  it  is  not  bafe  and  unworthy  of 
Cato  to  beg  his  fafety  of  an  enemy  ?  or  why  do  you 
not  perfuade  me  to  unlearn  what  I  have  been  taught, 
that,  reje&ing  all  the  opinions  I  have  hitherto  de¬ 
fended,  I  may  now,  by  Caefar’s  means,  grow  wifer, 
and  be  yet  more  obliged  to  him  than  for  life  alone  > 
Not  that  I  have  determined  any  thing  concerning  my- 
felf  ;  but  I  would  have  it  in  my  power  to  perform 
what  I  fhall  think  fit  to  refolve  upon  :  and  I  lhall  not 
fail  to  alk  your  counfel,  when  I  have  occafion  to  a£l 
up  to  the  principles  which  your  philofophy  teaches. 
Go  tell  my  fon,  that  he  (hould.  not  compel  his  father 
to  what  he  cannot  perfuade  him.”  They  withdrew, 
and  the  fwrord  was  brought  by  a  young  have.  Cato 
drew  it,  and  finding  the  point  to  be  fharp  ;  u  Now, 
(faid  he),  I  am  my  own  mailer:”  And,  laying  it 
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dowrn,  he  look  up  his  book  again,  which  it  is  re¬ 
ported  he  read  twice  over.  After  this  he  Dept  fo 
foundly  that  he  was  heard  to  fnore  by  thofe  who  were 
near  him.  About  midnight  he  called  twro  of  his  freed- 
men,  Cleanthes  his  phyfician,  and  Butas  whom  he 
chiefly  employed  in  the  management  of  his  affairs. 
The'  lalt  he  fent  to  the  port,  to  fee  whether  all  the 
Romans  were  gone ;  to  the  phyfician  he  gave  his  hand 
to  be  dreffed,  which  was  fwelled  by  the  blow  he  had 
given  his  (lave.  This  being  an  intimation  that  he 
intended  to  live,  gave  great  joy  to  his  family.  Butas 
foon  returned,  and  brought  word  that  they  were  all 
gone  except  Craffus,  who  had  (laid  upon  fome  buli- 
nefs,  but  w'as  juft  ready  to  depart.  He  added,  that 
the  wind  was  high  and  the  fea  rough.  Thefe  words 
drew  a  figh  from  Cato.  He  fent  Butas  again  to  the 
port,  to  know  whether  there  might  not  be  fome  orte, 
who,  in  the  hurry  of  embarkaiion,  had  forgot  fome 
ncceffary  provifions,  and  had  been  obliged  to  put  back 
to  Utica.  It  was  now  break  of  day,  and  Cato  llept 
yet  a  little  more,  till  Butas  returned  to  tell  him,  that 
all  was  perfectly  quiet.  He  then  ordered  him  to  (hut 
his  door ;  and  he  flung  himfelf  upon  his  bed,  as  if  he 
meant  to  finifn  his  night’s  reft  ;  but  immediately  he 
took  his  fword,  and  ftabbed  himfelf  a  little  below  his 
cheft  ;  yet  not  being  able  to  ufe  his  hand  fo  well  by 
reafon  of  the  fwelling,  the  blow  did  not  kill  him.  It 
threw  him  into  a  convulfion,  in  which  he  fell  from  his 
bed,  and  overturned  a  table  near  it.  The  noife  gave 
the  alarm;  and  his  foil  and  the  reft  of  the  family,  en¬ 
tering  the  room,  found  him  weltering  in  his  blood,  and 
his  bowels  half  out  of  his.  body.  The  lurgeon,  upon 
examination,  found  that  his  bowels  were  not  cut ;  and 
was  preparing  to  replace  them  and  bind  up  the  wound, 
when  Cato,  recovering  his  fenfes,  thruft  the  furgeon 
from  him,  and,  tearing  out  his  bowels,  immediately 
expired,  in  the  48th  year  of  his  age. 

By  this  ralh  a 61,  independent  of  all  moral  or  religious 
confiderations,  he  carried  his  patriotifm  to  the  higheft 
degree  of  political  phrenfy :  for  Cato,  dead,  could  be  of 
no  ufe  to  his  country  :  but  had  he  prefcrved  his.  life, 
his  counfel  might  have  moderated  Caefar’s  ambition, 
and  (as  Montefquieu  obferves)  have  given  a  different 
turn  to  public  affairs. 

CATOCHE,  or  Catochus,  a  difeafe,  by  which 
the  patient  is  rendered  in  an  inftant.  as  immoveable  as 
a  ftatue,  without  either  fenfe  or  motion,  and  continues 
in  the  fame  pofture  he  was  in  at  the  moment  of  his 
. See  Medicine  Index. 
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CATOPTRICS. 


CATOPTRICS  is  that  part  of  optics  which  explains 
the  properties  of  refle£led  light,  and  particularly 
that  which  is  refledled  from  mirrors. 

As  this  and  the  other  branches  of  OptICS  will  be 
fully  treated  under  the  colle&ive  w  ord,  we  lhall,  in  the 
prefent  article,  ill,  Juft  give  a  fummary  of  the  prin¬ 
ciples  of  the  branch,  in  a  few  plain  aphorifms,  with 
fome  preliminary  definitions  ;  and,  2dly,  Infert  a  fet 
of  entertaining  experiments  founded  upon  them. 
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SfecT.  I.  definitions. 


1.  Every  polifhed  body  that  refle£ls  the  rays  of  Defining  L 

light  is  called  a  mirror,  whether  its  furface  be  plane, 
fpherical,  conical,  cylindric,  or  of  any  other  form 
whatever.  #  #  plat< 

2 .  Of  mirrors  there  are  three  principally  ufed  in 
optical  experiments  ;  The  plane  mirror,  GHI,  (fig. 
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the  fpherical  convex  mirror,  GHI,  (fig.  2.)y  and 
the  fpherical  concave  mirror,  GHI,  (fig.  3.) 

q.  The  point  K,  (fig.  2,  3.)  round  which  the  re- 
fie&ing  furface  of  a  fpherical  mirror  is  defcribcd,  is 
called  its  centre.  The  line  KH,  drawn  from  its  cen¬ 
tre  perpendicular  to  its  two  furfaces,  is  the  axis  of  the 
mirror  ;  and  the  point  H,  to  which  that  line  is  drawn, 
is  its  vortex. 

4.  The  diftance  between  the  lines  AG  and  BG, 
(fig.  1.)  is  called  the  angle  of  incidence,  and  the  di¬ 
stance  between  BG  and  CG  is  the  angle  of  reflexion. 


Sect.  II.  Aphorifms . 
a 


,n  a  plane 
xror. 


3 

In  a 
L  terical 
ivex 
rror. 


1.  The  image  DF,  (fig.  I.)  will  appear  as  far  be¬ 
hind  the  mirror  as  the  objcfl  AC  is  before  it. 

2.  The  image  will  appear  of  the  fame  fize,  and  in 
the  fame  polition  as  the  objedl. 

3.  Every  fueh  mirror  will  refleft  the  image  of  an 
objefl  of  twice  its  own  length  and  breadth. 

4.  If  the  objedl  be  an  opaque  body,  and  its  rays  fall 
on  the  mirror  nearly  in  diredt  lines,  there  will  be  only 
one  image  vifiblc,  which  will  be  refledled  by  the  inner 
furfacc  of  the  glafs.  But, 

5.  If  the  objedt  be  a  luminous  body,  and  its  rays 
fall  very  obliquely  on  the  mirror,  there  will  appear  to 
an  eye,  placed  in  a  proper  pofition,  feveral  images  5  the 
fir  It  of  'which,  reflected  from  the  outer'  furface  of  the 
glafs,  will  not  be  fo  bright  as  the  fecond,  refledled  from 
the  inner  furface.  The  following  images,  that  are  pro¬ 
duced  by  the  repeated  refledlions  of  the  rays  between 
the  twro  furfaces  of  the  glafs,  will  be  in  proportion  lefs 
vivid,  to  the  eighth  or  tenth,  which  will  be  fcaree  vi¬ 
fiblc. 

1.  The  image  DF,  (fig.  2.),  will  always  appear  be¬ 
hind  it. 

2.  The  image  will  be  in  the  fame  pofition  as  the 
objedt. 

3.  It  will  be  lefs  than  the  objedt. 

4.  It  will  be  curved,  but  not,  as  the  mirror,  fpheri¬ 
cal. 

5.  Parallel  rays  falling  on  this  mirror  will  have  the 
focus  or  image  at  half  the  difiance  of  the  centre  K 
from  the  mirror. 

6.  In  converging  rays,  the  difiance  of  the  objedt 
muft  be  equal  to  half  the  diftance  of  the  centre,  to 
make  the  image  appear  behind  the  mirror. 

7.  Diverging  rays  will  have  their  image  at  lefs  than 
half  the  diftance  of  the  centre.  If  the  objedt  be  placed 
in  the  centre  of  the  mirror,  its  image  will  appear  at 
one  eighth  of  that  diftance  behind  it. 

1.  That  point  where  the  image  appears  of  the  fame 
dimenfions  as  the  objedt,  is  the  centre  of  that  mirror. 

2.  Parallel  rays  will  have  their  focus  at  one  half  the 
diftance  of  the  centre. 

3.  Converging  rays  will  form  an  image  before  the 
mirror. 

4.  In  diverging  rays,  if  the  objedt  be  at  lefs  than 
one-half  the  diftance  of  the  centre,  the  image  will  be 
behind  the  mirror,  eredt,  curved,  and  magnified,  as 
DEF,  (fig.  3.) ,  but  if  the  diftance  of  the  objcdtbe 
greater,  the  image  will  be  before  the  mirror,  inverted 
and  diminilhcd,  as  DEF,  (fig.  4.) 

5.  The  fun’s  rays  falling  on  a  concave  mirror,  and 
being  parallel,  will  be  colledted  in  a  focus  at  half  the 
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diftance  of  its  centre,  where  their  heat  will  be  aug¬ 
mented  in  proportion  of  the  furface  of  the  mirror  to 
that  of  the  focal  fpot. 

6.  If  a  luminous  body  be  placed  in  the  focus  of  a 
concave  mirror,  its  rays  being  refledled  in  parallel  lines, 
wrill  ftrongly  enlighten  a  fpace  of  the  fame  dimenfion 
with  the  mirror,  at  a  great  diftance.  If  the  luminous 
objcdl  be  placed  nearer  than  the  focus,  its  rays  will 
diverge,  and  confcquently  enlighten  a  larger  fpace. 

It  is  on  this  principle  that  reverberators  are  con- 
ftrudled. 

IV.  In  all  plane  and  fpherical  mirrors  the  angle  of 
incidence  is  equal  to  the  angle  of  refledlion. 

Sect.  III.  Entertaining  Experiments . 

I.  Of  all  our  fenfes  the  fight  is  certainly  fubjedl  to  1.  Catop- 
the  greateft  illufion.  The  various  writers  on  optics  trical  iilu^ 
have  deferibed  a  great  number  of  inftanees  in  which  **l0ns* 

it  deceives  us,  and  have  conftantly  endeavoured  to  in- 
veftigate  the  caufes,  to  explain  their  effedts,  and  to  re¬ 
concile  appearance  with  reality..  We  every  day  dif- 
cover  new'  phenomena,  and  doubtlefs  many  more  are 
referved  for  pofterity.  It  frequently  happens,  more¬ 
over,  that  a  difeovery  which  at  firit  feemed  of  little 
confequencc  has  led  to  matters  of  the  higheft  import¬ 
ance. 

Take  a  glafs  bottle  A  (fig.  14.)  and  fill  it  with  wa¬ 
ter  to  the  point  B  ;  leave  the  upper  part  BC  empty, 
and  cork  it  in  the  common  manner.  Place  this  bottle 
oppofite  a  concave  mirror,  and  beyond  its  focus,  that 
it  may  appear  reverfed,  and  before  the  mirror  (fee 
Scdl.  II.  aph.  3.  4.  of  a  fpher.  concave  mirror,)  place 
yourfelf  ftill  further  diftant  from  the  bottle,  and  it  will 
appear  to  you  in  the  fituation  a,  b,  c ,  (fig.  15.) 

Nowr  it  is  remarkable  in  this  apparent  bottle,  that 
the  water,  which,  according  to  all  the  laws  of  catop¬ 
trics,  and  all  the  experiments  made  on  other  objedls^ 
fliould  appear  at  a  £,  appears  on  the  contrary  at  b  ct 
and  eonfequently  the  part  a  b  appears  empty. 

If  the  bottle  be  inverted  and  placed  before  the  mir¬ 
ror  (as  in  fig.  16.),  its  image  will  appear  in  its  natu¬ 
ral  eredl  pofition  j  and  the  water,  which  is  in  reality 
at  BC,  will  appear  at  a  b. 

If  while  the  bottle  is  inverted  it  be  uncorked,  and 
the  water  run  gently  out,  it  will  appear,  that  while  the 
part  BC  is  emptying,  that  of  a  b  in  the  image  is  filling  y 
and,  what  is  like  wile  very  remarkable,  as  foon  as  the 
bottle  is  empty  the  illufion  ceafcs,  the  image  alfo  ap¬ 
pearing  entirely  empty.  If  the  bottle  like  wife  be  quite 
full  there  is  no  illufion. 

If  while  the  bottle  is  held  inverted,  and  partly  emp¬ 
ty,  fomc  drops  of  water  fall  from  the  bottom  A  to¬ 
wards  BC,  it  feems  in  the  image  as  if  there  wrere  formed 
at  the  bottom  of  that  part  a  b ,  bubbles  of  air  that  rofe 
from  a  to  b ;  which  is  the  part  that  feems  full  of  water. 

All  thefe  phenomena  conftantly  appear. 

The  remarkable  circumftances  in  this  experiment 
are,  firft,  not  only  to  fee  an  objedl  where  it  is  not,  but 
alfo  w  here  the  image  is  not }  and  fecondly,  that  of  two 
objects  which  are  really  in  its  fame  place,  as  the  fur¬ 
face  at  one  place,  and  the  other  at  another  5  and  to 
fee  the  bottle  in  the  place  of  its  image,  and  the  wrater 
where  neither  it  nor  its  image  are. 

II.  Conftrudl  a  box  AB,  of  about  a  foot  long,  eight 

inches 
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6  Indies  Viie,  and  fix  high  j  nr  what  other  dimcnfions 

II.  Appear-  ftiall  think  fit,  provided  it  does  not  greatly  vary 
boundlefs  from  thele  proportions. 

vifta,  On  the  infide  of  this  box,  and  againft  each  of  its 

%•  5*  pppofite  ends  A  and  B,  place  a  mirror  of  the  fame 

iize.  Take  off  the  quickfilver  from  the  mirror  that 
you  place  at  jB,  for  about  an  inch  and  a  half,  at  tne 
part  C,  where  you  are  to  make  a  hole  in  the  box  of 
the  fame  fize,  by  which  you  may  eafily  view  its  infide. 
Cover  the  top  of  the  box  with  a  frante,  in  which  muft 
be  placed  a  tranfparent  glafs,  covered  with  gauze,  on 
the  fide  next  the  inner  part  of  the  box.  Let  there  be 
two  grooves  at  the  parts  E  and  F  to  receive  the  two 
painted  feenes  hereafter  mentioned.  On  t\ro  pieces  of 
cut  pafteboard  let  there  be  fkilMly  painted  on  both 
Tides  (fee  fig.  6.  and  7.)  any  fubjed  you  think  proper  j 
as  woods,  gardens,  bowers,  colonnades,  See.  and  on 
two  other  pafteboards,  the  fame  fubjeds  on  one  fide 
only  ;  obferving  that  there  ought  to  be  on  one  of  them 
Tome  object  relative  to  the  fubjed  placed  at  A,  that 
the  mirror  placed  at  D  may  not  refled  the  hole  at  C 
0n  the  oppofite  fide. 

.  Place  the  two  boards  painted  on  both  Tides  in  the 
grooves  E  and  F  5  and  thofe  that  are  painted  on  one 
Tide  only  againft  the  oppofite  minors  C  and  D  ;  and 
then  cover  the  box  with  its  tranfparent  top.  This 
box  fhould  be  placed  in  a  ftrong  light  to  have  a  good 
effed.  '  . 

When  the  eye  is  placed  at  C,  and  views  the  objeds 
on  the  infide  of  the  box,  of  which  Tome,  as  we  have 
Taid,  are  painted  on  both  Tides,  they  are  fucceflively 
refledcd  from  one  mirror  to  the  other  ^  and  if,  for 
example,  the  painting  confifts  of  trees,  they  will  ap* 
pear  like  a  very  long  vifta,  of  which  the  eye  cannot 
difeern  the  end  :  for  each  of  the  mirrors  repeating  the 
ebjeds,  continually  more  faintly,  contribute  greatly  to 

7  augment  the  illufion. 

III.  Of  a  HI.  Take  a  fquare  box  ABCD,  of  about  fix  inches 
fortification  long?  and  twelve  high  \  cover  the  infide  of  it  with  four 
of  immerse'  ^  m*rror^  which  muft  be  placed  perpendicular  to 

£X  '  the  bottom  of  the  box  CHFD. 

Place  certain  objeds  in  relief  on  the  bottom  of  this 
box  }  fuppofe,  for  example,  a  piece  of  fortification, 
(as  fig.  9.)  with  tents,  foldiers,  &c.  or  any  other  fob¬ 
bed  that  you  judge  will  produce  an  agreeable  effed  by 
its  difpofition  when  repeatedly  refieded  by  the  mir- 


On  the  top  of  this  box  place  a  frame  of  glafs,  in 
form  of  the  bottom  part  of  a  pyramid,  whofe  bafe 
AGEB  is  equal  to  the  fize #of  the  box  :  its  top  ILN 
muft  form  a  fquare  of  fix  inches,  and  fhould  not  be 
more  than  four  or  five  inches  higher  than  the  box. 
Cover  the  four  Tides  of  this  frame  with  a  gauze,  that 
the  infide  may  not  be  vifible  but  at  the  top  ILN, 
which  fhould  be  covered  with  a  tranfparent  glafs. 

When  you  look  into  this  box  through  the  glafs 
LN,  the  mirrors  that  are  diametrically  oppofite  each 
other,  mutually  refleding  the  figures  enclofed,  the  eye 
beholds  a  boundlefs  extent,  completely  covered  with 
thefe  objeds  \  and  if  they  are  properly  difpofed,  the 
illufion  will  occafion  no  fmall  furprife,  and  afford  great 
entertainment.  ' 

Note,  The  nearer  the  opening  ILN  is  to  the  top  of 
ihe  box,  the  greater  will  be  the  apparent  extent  of  the 
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fubjed.  The  fame  will  happen  if  the  four  mirrefs 
placed  on  the  fidcs  of  the  box  be  more  elevated.  The 
objeds,  by  either  of  thefe  difpofitions,  will  appear  to 
be  repeated  nine,  twenty -five,  forty-nine  times,  &c. 
by  taking  always  the  fquare  of  the  odd  numbers  of  the 
arithmetical  progreftion  3,  5,  7,  9,  &c.  as  is  very  eafy 
to  conceive,  if  we  remember  that  the  fubjed  enclofed 
in  tHe  box  is  always  in  the  centre  of  a  fquare,  corapo- 
fed  of  feveral  others,  equal  to  that  which  forms  the  bot¬ 
tom  of  the  box. 

Other  pieces  of  the  fame  kind  (that  is,  viewed  front 
above)  may  be  contrived,  in  which  mirrors  may  be 
placed  perpendicular  on  a  triangular,  pentagon,  or 
hexagon  (that  is,  a  three,  five,  or  fix-iided)  plane. 

All  thefe  different  difpofitions,  properly  direded,  as 
well  with  regard  to  the  choice  as  pofition  of  the  ob¬ 
jeds,  will  conftantly  produce  very  remarkable  and 
pleafing  illufions. 

If  inftead  of  placing  the  mirrors  perpendicular,  they 
were  to  incline  equally,  fo  as  to  form  part  of  a  reverfed 
pyramid,  the  fubjed  placed  in  the  box  would  then 
nave  the  appearance  of  a  very  extenfivc  globular  or 
many-fided  figure.  5- 

IV.  On  the  hexagonal  or  fix-fided  plane  ABCDEF  Surp 
draw  fix  femidiameters  GA,  GB,  GC,  GD,  GE,  GF$ 
and  on  each  of  thefe  place  perpendicularly  two  plane  objeaf1 
mirrors,  which  muft  join  cxadly  at  the  centre  G,  and  fig.  J0J 
which  placed  back  to  back  muft  be  as  thin  as  poflible. 
Decorate  the  exterior  boundary  of  this  piece  (which  is 
at  the  extremity  of  the  angles  of  the  hexagon)  with 
fix  columns,  that  at  the  fame  time  ferveto  fupport  the 
mirrors,  by  grooves  formed  on  their  inner  Tides.  (See 
the  profile  H).  Add  to  thefe  columns  their  entabla¬ 
tures,  and  cover  the  edifice  in  fuch  a  manner  as  you 
(hall  think  proper. 

In  each  one  of  thefe  fix  triangular  fpaces,  contained 
between  two  mirrors,  place  little  figures  of  pafteboard, 
in  relief,  representing  fuch  objeds  as  when  feen  in  a 
hexagonal  form  will  produce  an  agreeable  effed.^  To 
thefe  add  fmall  figures  of  enamel ;  and  take  particular 
care  to  conceal,  by  Tome  objed  that  has  relation  to 
the  fubjed,  the  place  where  the  mirrors  join,  which, 
as  we  have  faid  before,  all  meet  in  the  common  centre 


G. 


When  you  look  into  any  one  of  the  fix  openings  of 
this  palace,  the  objeds  there  contained  being  repeat¬ 
ed  fix  times,  will  Teem  entirely  to  fill  up  the  whole  of 
the  building.  This  illufion  will  appear  very  remark¬ 
able  ;  efpecially  if  the  objeds  made  choice  of  are  pro¬ 
perly  adapted  to  the  effed  that  is  to  be  produced  by 
the  mirrors. 

Note,  If  you  place  between  two  of  thefe  mirrors 
part  of  a  fortification,  as  a  curtain  and  two  demi-ba- 
llions,  you  will  fee  an  entire  citadel,  with  fix  baftions. 

Or  if  you  place  part  of  a  ball-room,  ornamented  with 
chandeliers  and  figures  in  enamel,  all  thofe  objeds 
being  here  multiplied,  will  afford  a  very  pleafing  pro- 

fped.  9 

V.  Within  the  cafe  ABCD,  place  your  mirrors,  V.  Opaq 
O,  P,  Q,R,  fo  difpofed  that  they  may  each  of  them^ics 
make  an  angle  of  forty-five  degrees,  that  is,  that  they  r'nl]ercj 
may  be  half  way  inclined  from  the  perpendicular,  astranfparfj 
in  the  figure.  In  each  of  the  two  extremities  AB,{ig.  u. 
make  a  circular  overture,  in  one  of  which  fix  the  tube 

GL* 
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GL,  in  the  other  the  tube  MF,  and  obferve  that  in 
each  of  thefe  is  to  be  inferted  another  tube,  as  H  and 
I  (a).  ^ 

Furnifh  the  firfl  of  thefe  tubes  with  an  objedt-glafs 
at  G,  and  a  eoncave  eye-glafs  at  F.  You  are  to  ob¬ 
ferve,  that  in  regulating  the  focus  of  thefe  glades,  with 
regard  to  the  length  of  the  tube,  you  are  to  fuppofe 
it  equal  to  the  line  G,  or  vifual  pointed  ray,  which 
entering  at  the  aperture  G,  is  refledted  by  the  four 
mirrors,  and  goes  out  at  the  other  aperture  F,  where 
the  ocular  glafs  is  plaeed.  Put  any  glafs  you  will  in¬ 
to  the  two  ends  of  the  moveable  tubes  H  and  I  ;  and, 
laftly,  place  the  machine  on  a  ftand  E,  moveable  at  the 
point  S,  that  it  may  be  elevated  or  depreifed  at  plea- 
fure. 

When  the  eye  is  plaeed  at  F,  and  you  look  through 
the  tube,  the  rays  of  light  that  proceed  from  the  objedt 
T,  palling  through  the  glafs  G,  are  fuceellively  remedi¬ 
ed  by  the  mirrors  O,  P,  Q,  and  R,  to  the  eye  at  F, 
and  there  paint  the  objedt  T  in  its  proper  fituation  } 
and  thefe  rays  appear  to  proeeed  diredtly  from  that 
objedt. 

#  The  two  moveable  tubes  H  and  I,  at  the  extremi¬ 
ties  of  each  of  whieh  a  glafs  is  plaeed,  ferve  only  the 
more  to  difguife  the  iilulion,  for  they  have  no  commu¬ 
nication  with  the  interior  part  of  the  machine.  This 
Jnftrument  being  moveable  on  the  ftand  E,  may  be 
diredted  to  any  objedt  }  and  if  furnilhed,  with  proper 
glalfes  will  anfwer  the  purpofe  of  a  eommon  perfpee- 
tive. 

The  two  moveable  tubes  H  and  I  being  brought 
together,  the  machine  is  diredted  toward  any  objedt, 
and  deliring  a  perfon  to  look  at  the  end  F,  you  afk 
him  if  he  fees  diftindtiy  that  objedt.  You  then  fepa- 
ratc  the  two  moveable  tubes,  and  leaving  a  fpaee  be¬ 
tween  them  fuffieient  to  plaee  your  hand,  or  any  other 
iolid  body  }  you  tell  him  that  the  machine  has  the 
power  of  making  objedts  vilible  through  the  molt 
opaque  body  ;  and  as  a  proof  you  delire  him  then  to 
look  at  the  fame  objedt,  when,  to  his  great  furprife,  he 
will  fee  it  as  diftindt  as  when  there  was  no  folid  body 
placed  between  the  tubes. 

Note,  This  experiment  is  the  more  extraordinary,  as 
it  is  very  difficult  to  conceive  how  the  effedt  is  produced. 
The  two  arms  of  the  cafe  appearing  to  be  made  to  fup- 
port  the  perfpedtive  glafs  \  and  to  whatever  objedt  it  is 
diredted,  the  effedt  is  (till  the  fame. 

VI.  In  the  partition  AB,  make  two  apertures,  CD, 
and  EF,  of  a  foot  high,  and  ten  inches  wide,  and 
about  a  foot  diftant  from  eaeh  other.  Let  them  be 
at  the  common  height  of  a  man’s  head  ;  and  in  each 
of  them  plaee  a  tranfparent  glafs,  furrounded  with  a 
frame,  like  a  common  mirror. 

Behind  this  partition  place  two  mirrors  H  and  I, 
inclined  to  it  in  an  angle  of  forty-five  degrees  ;  that 
is,  half  way  between  a  line  drawn  perpendicular  to  the 
ground  and  its  furfaee  ;  let  them  be  both  18  inches 

Vol.  V.  Part  I. 


TRIG  S.  28i 

fquare  ;  let  all  the  fpaee  between  them  be  inclofed  by 
boards  or  pafteboard  painted  black,  and  well  elofed,  that 
no  light  may  enter  :  let  there  be  alfo  two  curtains  to 
cover  them,  which  may  be  drawn  alide  at  pleafure. 

When  a  perfon  looks  into  one  of  thefe  fuppofed 
mirrors,  inftead  of  feeing  his  own  face,  he  will  perceive 
the  objedt  that  is  in  front  of  the  other  }  fo  that  if  two 
perfons  prefent  themfelves  at  the  fame  time  before  thefe 
mirrors,  inftead  of  each  one  feeing  himfelf,  they  will 
reciprocally  fee  each  other. 

Note,  There  ftiould  be  a  fconce  with  a  candle  placed 
on  eaeh  fide  of  the  two  giaffes  in  the  wainfeot,  to  en¬ 
lighten  the  faces  of  the  perfons  who  look  in  them, 
otherwife  this  experiment  will  have  no  remarkable  ef¬ 
fedt. 

Phis  experiment  may  be  eonfiderably  improved  by 
placing  the  two  giaffes  in  the  partition  in  adjoining 
rooms,  and  a  number  of  perfons  being  previuufty  pla¬ 
eed  in  one  room,  wfhen  a  ftranger  enters  the  other, 
you  may  tell  him  his  face  is  dirty  ;  and  defire  him  to 
look  in  the  glafs,  which  he  will  naturally  do  ;  and  o» 
feeing  a  ftrange  face  he  will  draw  back  ;  but  return¬ 
ing  to  it,  and  feeing  another,  another,  and  another, 
like  the  phantom  kings  in  Maebeth,  what  his  furprife 
will  be  is  more  eafy  to  coneeive  than  exprefs.  After 
this,  a  real  mirror  may  be  privately  let  down  on  the 
baek  of  the  glafs  ;  and  if  he  ean  be  prevailed  to  look 
in  it  onee  more,  he  will  then,  to  his  further  aftonifh- 
ment,  fee  his  own  faee  5  and  may  be  told,  perhaps  jier- 
fuaded,  that  all  he  thought  he  faw  before  w  as  the  mere 
effedt  of  imagination. 

How  many  trieks,  lefs  artful  than  this,  have  paffed 
In  former  times  for  foreery,  and  pafs  at  this  time  ht 
fomc  countries  for  apparitions  ! 

Note,  When  a  man  looks  in  a  mirror  that  is  pla¬ 
ced^  perpendicular  to  another,  his  face  wdll  appear 
entirely  deformed.  If  the  mirror  be  a  little  inclined, 
fo  as  to  make  an  angle  of  80  degrees  (that  is,  one- 
ninth  part  from  the  perpendicular),  he  will  then  fee 
all  the  parts  of  his  face,  exeept  the  nofe  and  forehead* 

If  it  be  inclined  to  60  degrees  (that  is,  one-third  part), 
he  will  appear  wuth  three  nofes  and  fix  eyes  :  in  ffiort, 
the  apparent  deformity  will  vary  at  eaeh  degree  of  in¬ 
clination  }  and  when  the  glafs  comes  to  45  degrees 
(that  is,  half  way  down),  the  face  will  vanifh.  If,  in¬ 
ftead  of  placing  the  two  mirrors  in  this  fituation,  they 
are  fo  difpofed  that  their  jundtion  may  be  vertical, 
their  different  inclinations  will  produce  other  effedts  ; 
as  the  fituation  of  the  objedt  relative  to  thefe  mirrors 
is  quite  different.  The  effedts  of  thefe  mirrors,  though 
remarkable  enough,  oeeafions  but  little  furprife,  as 
there  is  no  method  of  concealing  the  eaufe  by  which 
they  are  produced. 

VII.  Make  a  box  of  wood,  of  a  cubical  figure,  p*  ” 
ABCD,  of  about  15  inches  every  way.  Let  it  be  * 
fixed  to  the  pedeftai  P,  at  the  ufual  height  of  a  man’* 
head.  In  eaeh  fide  of  this  box,  let  there  be  an  open- 
N  a  in? 


(a)  Ihefe  four  tubes  muff  terminate  in  the  fubftance  of  the  cafe,  and  not  enter  the  infide,  that  they  may  not 
hinder  the  effedt  of  the  mirrors.  The  fourfold  reftedtion  of  the  rays  of  light  from  the  mirrors,  darkens  in  fonie 
degree  the  brightnefs  of  the  objedt  ;  fome  light  is  alfo  loft  by  the  magnifying  powder  of  the  perfpedtive.  If,  there¬ 
fore,  inftead  of  the  objedt -glafs  at  G,  and  concave  eye-glafs  at  F,  plain  giaffes  were  fubftituted,  the  magnifying 
power  of  the  perfpedtive  will  be  taken  away,  and  the  objedt  appear  brighter. 
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ing  of  an  oval  form,  of  ten  inches  high?  and  feven 

wide.  #  .  . 

In  this  box  place  two  mirrors  A,  D,  with  their 
backs  againil  each  other  \  let  them  crcds  the  box  in  a 
diagonal  line,  and  in  a  vertical  pofttion.  Decoiate 
the  openings  in  the  {ides  of  this  box  with  four  oval 
frames  and  tranfparent  glades,  and  cover  each  of  them 
with  a  curtain,  io  contrived  that  they  may  all  draw  up 
together. 

Place  four  perfons  in  front  of  the  four  Tides,  and  at 
equal  diltanees  Irom  the  box,  and  then  draw  up  the 


curtains  that  they  may  fee  themfclves  in  the  mirrors 


when  each  of  them,  inftead  of  his  own  figure,  v  ill 
fee  that  of  the  perion  who  is  next  to  him,  and  who,  at 
the  fame  time,  will  feem  to  him  to  be  placed  on  the 
opposite  tide.  Their  eonfufion  will  be  the  greater,  as 
it  will  be  very  difficult  for  them  to  difeover  the  mirrors 
concealed  in  the  box.  rIhe  rcafon  of  tnis  phenome¬ 
non  is  evident j  for  though  the  rays  of  light  may  be 
turned  aftde  by  a  mirror,  yet  as  we  have  before  laid, 
I2  they  always  appear  to  proceed  in  right  lines. 

VIII.  Tue  VIII.  Provide  a  box  ABt  L)  of  about  two  feet  long, 
perfpedave  15  inches  wide,  and  12  inches  high.  At  the  end 
muror,  AC  place  a  concave  mirror,  the  focus  of  whofc  paral- 
&g-  L7*  jcl  rayS  is  at  1 8  inches  from  the  rtfledling  furfaec.  At 
IL  place  a  palieboard  blacked,  in  which  a  hole  is  cut 
fufficiently  large  to  fee  on  the  mirror  H  the  objed 
placed  at  BEFD. 

Cover  the  top  of  the  box,  from  A  to  I,  clofe,  that 
the  mirror  H  may  be  entirely  darkened.  I  he  other 
part  IB  mu  ft  be  covered  with  a  glals,  under  which  is 
placed  a  gauze. 

Make  an  aperture  at  G,  near  the  top  of  the  nde  Eb>  5 
beneath  which,  on  the  infide,  plaee,  in  fuccefti on,  paint¬ 
ings  of  different  fubjeds,  as  villas,  landscapes,  &c.  ft) 
that  they  may  be  in  front  of  the  mirror  H.  Let  the 
box  be  fo  placed  that  the  objed  may  be  ftrongly  illu¬ 
minated  by  the  fun,  or  by  wax  lights  placed  under  the 
enclofed  part  of  the  box  A I. 

By  this  fimple  conftrudion  the  objeds  placed  at  GD 
will  be  thrown  into  their  natural  perfpedive  5  and  if 
the  fubjeds  be  properly  chofen,  the  appearance  will  be 
altogether  as  pleafmg  as  in  optical  machines  of  a  much 
more  complicated  form. 

Note,  A  glafs  mirror  fhould  be  always  here  ufed, 
as  thofe  of  metal  do  not  reprefent  the  objeds  with 
equal  vivacity,  and  are  beftde  fubjed  to  tarnifti.  It  is 
alio  neccffary  that  the  box  be  fufficiently  large,  that 
you  may  not  be  obliged  to  ufe  a  mirror  wliofte  focus 
is  too  ihort ;  for  in  that  cafe,  the  right  lines  near  the 
border  of  the  pidure  will  appear  bent  m  the  mirror, 
which  will  have  a  difagrccable  effed,  and  cannot  be 
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avoided. 


1A.  10  ,ct  IX.  The  rays  of  a  luminous  body  placed  in  the  fo- 
fire  to  a  cus  of  a  concave  mirror  being  reflefted  in  parallel  lines, 
combuftibie  jf  a  fftcon(j  nlirror  be  placed  diametrically  oppofite  the 
Sftoirffirft,  it  will,  by  cpllefting  thofe  rays  in  its  focus,  fet 
twoeoncave  fire  to  a  combuftible  body. 

mirrors,  Place  two  conca’ve  mirrors,  A  and  ±>,  at  about 


fig.  IS. 


12  or  15  . . — —  -  -  .  -  , 

axis  of  each  of  them  be  in  the  fame  line.  In  the  to 
cus  C  of  one  of  them,  place  a  live  coal,  and  in  the 
focus  D  of  the  other  fome  gunpowder.  With  a  pair 
of  double  bellows,  which  make  a  continual  blaft,  keep 
conftantly  blowing  the  coal,  and  notwithftanding  the 


feet  diftance  from  each  other,  and  let  the 
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diftance  between  them,  the  powder  will  prcfently  take 

‘it  is  not  lieceffary  that  thefe  mirrors  be  of  metal 
or  brafs,  thofe  made  of  wood  or  paltcboard  gild¬ 
ed  will  produce  the  explofion,  which  has  iometiines 
taken  effeft  at  the  diftance  of  JO  feet,  when  mir¬ 
rors  of  18  inches,  or  two  feet  diameter,  have  been 

This  experiment  fucceeds  with  more  difficulty  at 
great  dillances ;  which  may  proceed  from  the  moil- 
ture  in  a  large  quantity  of  air.  It  would  doubtlefs 
take  efi'ea  more  readily,  if  a  tin  tube,  of  an  equal  dia¬ 
meter  with  the  mirrors,  were  to  be  placed  between 

X.  Behind  the  partition  AB,  place,  m  a  pofitionTh*l«t 
fomething  oblique,  the  concave  mirror  EF,  which  mull 
be  at  leait  ten  inches  in  diameter,  and  its  diftance  hom  ° 
the  partition  equal  to  three  fourths  ot  the  diftance  of 

its  centre.  .  .  , 

In  the  partition  make  an  opening  of  ieven  or  eight 
inches,  cither  fquare  or  circular  :  it  rnuft  face  the  unr-  - 
ror,  and  be  of  the  fame  height  with  it.  Behind  this 
partition  place  a  ftrong  light,  lo  difpofcd  that  it  may 
not  be  feen  at  the  opening,  and  may  illumine  an  ob- 
jed  placed  at  C,  without  throwing  any  light  on  tne 

mirror.  .  .  ,  . 

Beneath  the  aperture  in  the  partition  place  the  ob¬ 
jed  C,  that  you  intend  ihall  appear  on  the  outhde  ot 
the  partition,  in  an  inverted  petition  ^  and  which  we 
will  fuppofe  to  be  a  flower.  Before  the  partition, 
and  beneath  the  aperture,  place  a  little  flowerpot  D, 
the  top  of  which  ffiould  be  even  with  the  bottom  ot 
the  aperture,  that  the  eye,  placed  at  G,  may  fee  the 
flower  in  the  fame  pofition  as  if  its  ftalk  came  out  ot 

the  pot.  ,  ,  .  . 

Take  care  to  paint  the  fpace  between  the  back  pait 
of  the  partition  and  the'  mirror  black,  to  prevent  any 
reflexions  of  light  from  being  throw  n  on  the  mirror j 
in  a  wrord,  fo  difpofe  the  whole  that  it  may  be  as  little 

enlightened  as  poffible.  .  ... 

When  a  perfon  is  placed  at  the  point  G,  he  will 
perceive  the  flower  that  is  behind  the  partition,  at  the 
top  of  the  pot  at  D  j  but  on  putting  out  his  hand  to 
pluck  it,  he  will  find  that  he  attempts  to  grafp  a  {ha¬ 
lf  in  the  opening  of  the  partition  a  large  double 
convex  lens  of  a  ihort  focus  be  placed,  or,  which  is  not 
quite  fo  well,  a  bottle  of  clear  water,  the  image  of  the 
flower  refleded  thereon  will  appear  much  more  vivid 
and  diftindt. 

The  phenomena  that  may  he  produced  by  means QhjenS. 
of  concave  mirrors  are  highly  curious  and  aftomfhing.  tim. 
By  their  aid,  fpedres  of  various  kinds  may  be  exhi¬ 
bited.  Suppofe,  for  example,  a  perfon  with  a  drawn 
fword  places  himfelf  before  a  large  concave  mirror,  but 
farther  from  it  than  its  focus  ;  he  will  then  fee  an  in¬ 
verted  image  of  himfelf  in  the  air,  between  him  and 
the  mirror,  of  a  lefs  fize  than  himfelf.  If  he  fteadily 
prefent  the  fword  towards  the  centre  of  the  mirror, 
an  image  of  the  fword  will  come  out  therefrom  towards 
the  fword  in  his  hand,  point  to  point,  as  it  were  to 
fence  with  him  ;  and  by  his  puflung  the  fword  nearer, 
the  image  will  appear  to  come  nearer  lum,  and  almott 
touch  his  breall,  having  a  linking  effect  upon  him. 
the  mirror  be  turned  4J  degrees,  or  one-eighth 

round, 


to 

If 


Catoptrics 


/V^lV’A’  rusiT. 


£.  Aft+r/t  f 


C  A  T  O  P 

round,  the  reflected  image  will  go  out  perpendicular  to 
the  direction  of  the  fword  prefented,  and  apparently  come 
to  another  perfon  placed  in  the  direction  of  the  motion  of 
the  image.  If  tliat  perfon  is  unacquainted  with  the  ex¬ 
periment,  and  does  not  fee  the  original  fw  ord,  he  will  be 
much  furprifed  and  alarmed.  This  experiment  may  be 
another  way  diverfified,  by  telling  any  perfon,  that  at 
fucli  an  hour,  and  in  fuch  a  place,  he  ftiould  fee  the  ap¬ 
parition  of  an  abfent  or  deceafed  friend  (of  whofe  por¬ 
trait  you  are  in  pofiefiion).  In  order  te  produce 
this  phantom,  indead  of  the  hole  in  the  partition  AB 
in  the  lad  figure,  there  inuft  be  a  door  which  opens 
into  an  apartment  to  which  there  is  a  confiderable  de- 
feent.  Under  that  door  you  are  to  place  the  portrait, 
which  mud  be  inverted  and  drongly  illuminated,  that 
it  may  be  lively  relieved  by  the  mirror,  which  mud 
be  large  and  well  po'ifhed.  Then  having  introduced 
the  incredulous  fpe&ator  at  another  door,  and  pla¬ 
ced  him  in  the  proper  point  of  view,  you  fuddenly 
throw  open  the  door  at  AB,  when,  to  his  great  ado- 
niihment,  he  will  immediately  lee  the  apparition  of  his 
friend. 

It  will  be  obje&ed,  perhaps,  that  this  is  not  a  per¬ 
fect  apparition,  becaufe  it  is  only  vifible  at  one  point 
of  view,  and  by  one  perfon.  But  it  fhould  be  remem¬ 
bered,  that  it  was  an  edabliflied  maxim  in  the  lad  cen¬ 
turies,  that  a  fpeftre  might  be  vifible  to  one  perfon 
and  not  to  others.  So  Shakefpeare  makes  both  Ham- 
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jitoptro-  CATOPTROMANCY,  KxraTrlgCjtcxvT&ix,  a  kind  of 
■nancy  divination  among  the  ancients  ;  fo  called,  beeaufe  con- 
Bterthun  m  application  of  a  mirror.  The  word  is 

I  formed  from  kxtgtI^v,  fp^  ~u/uvi,  “mirror,”  and  pxv- 

tux,  divmatio ,  “  divination.”  Paufanias  fays,  it  w'as 
in  ufe  among  the  Achaians ;  w  here  thofe  w  ho  were 
fick,  and  in  danger  of  death,  let  down  a  mirror,  or 
looking  glafs  fattened  by  a  thread,  into  a  fountain  be¬ 
fore  the  temple  of  Ceres  ;  then  looking  in  the  glafs, 
if  they  faw  a  ghaftly  disfigured  face,  they  took  it  as  a 
fure  fign  of  death  :  on  the  contrary,  if  the  flefh  ap¬ 
peared  frefli  and  healthy,  it  was  a  token  of  recovery. 
Sometimes  glades  w'ere  u{ed  without  water,  and  the 
images  of  things  future  reprefented  in  them.  See 
GastroMancy. 

CATROU,  Francis,  a  famous  Jefuit,  born  at  Paris 
in  1659.  He  was  engaged  for  12  years  in  the  Jour¬ 
nal  de  Trevotix ,  and  applied  himfelf  at  the  fame  time 
to  other  works,  which  didinguifhed  him  among  the 
learned.  He  wrote  a  general  Hidory  of  the  Mogul 
empire,  and  a  Roman  Hidory,  in  which  he  was  aiiitt- 
ed  by  Father  Rouille,  a  brother  Jefuit.  Catrou  died 
in  1737  ;  and  this  lad  hidory  was  continued  by  Rou¬ 
ille,  who  died  in  1740. 

CATTERTHUN,  a  remarkable  Caledonian  pod 
a  fev  miles  n®rth  of  the  town  of  Brechin  in  the  county 
of  Angus  in  Scotland.  Mr  Pennant  deferibes  it  as  of 
uncommon  drength.  “  It  is  (fays  he)  of  an  oval 
form,  made  of  a  dupendous  dike  of  loofe  white  dones, 
whofe  convexity,  from  the  bafe  within  to  that  with- 
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let  and  Macbeth  fee  apparitions  that  Were  not  vifible 
to  others  prefent  at  the  fame  time.  It  is  not  unlike¬ 
ly,  moreover,  that  this  maxim  took  its  rife  from  cer¬ 
tain  apparitions  of  this  kind  that  were  raifed  by  the 
monks,  to  ferve  fome  purpofes  they  called  religious  y 
as  they  alone  were  in  pofiefiion  of  what  little  learning 
there  then  was  in  the  wTorld. 

Opticians  fometimes  grind  a  glafs  mirror  concave  in 
ope  direction  only,  as  it  is  faid  longitudinally  ;  it  is  in 
fa£l  a  concave  portion  of  a  cylinder,  the  breadth  of 
which  may  be  confidered  that  of  the  mirror.  A  per¬ 
fon  looking  at  his  face  in  this  mirror,  in  the  direction 
of  its  concavity,  will  fee  it  curioully  didorted  in  a  very 
lengthened  appearance  ;  and  by  turning  the  cylindri¬ 
cal  mirror  a  quarter  round,  his  vifage  will  appear  di¬ 
dorted  another  way,  by  an  apparent  increafe  in  width 
only.  Another  curious  and  lingular  property  attends 
this  fort  of  mirror  :  If  in  a  very  near  fituation  before 
it,  you  put  your  finger  on  the  right  hand  fide  of 
your  nofe,  it  will  appear  the  fame  in  the  mirror  ;  but 
if  in  a  didant  fituation,  fomewhat  beyond  the  centre 
of  concavity,  you  again  look  at  your  face  in  the  mirror, 
your  finger  will  appear  to  be  removed  to  the  other  of 
left  hand  fide  of  your  nofe.  This,  though  fome  thing 
extraordinary,  will  in  its  caufe  appear  very  evident  from 
a  fmall  confideration  of  the  properties  of  fpherieal  con¬ 
cave  mirrors. 
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out,  is  122  feet.  On  the  outfide  a  hollow,  made  by  Catterthufy 
the  difpofition  of  the  dones,  furrounds  the  whole. 

Round  the  bafe  is  a  deep  ditch,  and  below  that  about  v 

100  yards,  are  vediges  of  another,  that  w-ent  round 
tile  hill.  The  area  within  the  dony  mound  is  flat  ; 
the  axis,  or  length  of  the  oval,  is  436  feet,  the  trail f- 
Vcrfe  diameter  200.  Near  the  ead  fide  is  the  foun¬ 
dation  of  a  rectangular  building  5  and  on  mod  parts 
are  the  foundations  of  others  fmall  and  circular  :  all 
which  had  once  their  fuperftruft tires,  the  flicker  of  the 
pofiefibrs  of  the  pod  :  there  is  alfo  a  hollow,  now  al- 
niod  filled  with  dones,  the  w  ell  of  the  place.”  There 
is  another  fortification,  but  of  inferior  drength,  in  the 
neighbourhood.  It  is  called  the  Brown  Cn  terthun^ 
from  the  colour  of  the  ramparts,  which  are  compofed 
only  of  earth.  It  is  of  a  circular  form,  and  confifts 
of  various  concentric  dikes.  On  one  fide  of  this  rifes 
a  fmall  rill,  w'hich,  running  down  the  hill,  has  formed  a 
deep  gully.  From  tf  2  fide  of  the  fortrefs  is  another 
rampart,  which  extends  parallel  to  the  rill,  and  then  re¬ 
verts,  forming  an  additional  pod  or  retreat.  The  mean¬ 
ing  of  the  word  Catter-thun  is  Camp-town ;  and  Mr 
Pennant  thinks  tliefe  might  probably  be  the  pods  occu¬ 
pied  by  the  Caledonians  before  their  engagement  at  the 
foot  of  the  Grampian  mountains  with  the  celebrated 
Agricola.  See  (Hflorif  oj )  Scotland. 

CATTI,  a  people  of  Germany,  very  widely  fpread, 
oil  the  ead  reaching  to  the  river  Sala,  on  the  north  to 
Wcdphalia  ;  occupying,  befides  Hefie,  the  Wetterau, 
and  part  of  the  traCl  on  the  Rhine,  and  on  the  banks 
Nn  2  of 


CAT 


t  284  ] 


C  A  V 


Catti 

II 

Gatullus. 


©f  the  river  Lohne.  The  Hercynian  forefi  began  and 
ended  in  their  country. 

CATTIVELLAUNI,  anciently  a  people  of  Bri¬ 
tain,  feated  in  the  country  which  is  now  divided  into 
the  counties  of  Hertford,  Bedford,  and  Bucks.  I  he 
name  of  this  ancient  Britifh  people  is  written  in  feveral 
different  ways  by  Greek  and  Roman  authors,  being 
fometimes  called  Catti,  Caflii,  Catticulcani,  Cattiduda- 
ni,  Catticludani,  &c.  That  they  were  of  Belgic  origin^ 
cannot  be  doubted  j  and  it  is  not  improbable  that  they' 
derived  their  name  of  Catti  from  the  Belgic  word 
Katten,  which  fignifies  illuftrious  or  noble,  and  that 
the  addition  of  Vellauni,  which  means  on  the  banks  of 
rivers,  might  be  given  them  after  their  arrival  in  Bri¬ 
tain,  as  deferiptive  of  the  fituation  of  their  country. 
However  this  may  be?  the  Cattivellauni  formed  one  of 
the  moil  brave  and  warlike  of  the  ancient  Britifh  na¬ 
tions  when  Ccefar  invaded  Britain,  and  long  after. 
Caffibelanus,  their  prince,  was  made  commander  in 
chief  of  the  confederated  Britons,  not  only  on  account 
of  his  own  perfonal  qualities,  but  alfo  becaufe  he  was 
at  the  head  of  one  of  their  bravefi  and  moil  powerful 
tribes.  In  the  interval  between  the  departure  of  Cee- 
far  and  the  next  invafion  under  Claudius,  the  Cattivel¬ 
launi  had  reduced  feveral  of  the  neighbouring  Rates  un¬ 
der  their  obedience  j  and  they  again  took  the  lead  in 
pppofition  to  the  Romans  at  their  fecond  invafion,  un¬ 
der  their  brave  but  unfortunate  Prince  Cara&acus. 
The  country  of  the  Cattivellauni  was  much  frequent¬ 
ed  and  improved  by  the  Romans,  after  it  came  under 
their  obedience.  Verulamium,  their  capital,  which 
Rood  near  where  St  Alban’s  now  Rands,  became  a  place 
of  great  confideration,  was  honoured  with  the  name 
and  privileges  of  a  municipium  or  free  city,  and  had 
inagiRrates  after  the  model  of  the  city  of  Rome.  This 
place  was  taken  and  almoR  deRroyed  by  the  infurgents 
under  Boadicea  j  but  it  was  afterwards  rebuilt,  reRored 
to  its  former  fplendour,  and  furrounded  with  a  Rrong 
wall,  fome  veRiges  of  which  are  Rill  remaining,  Du- 
rocobrivse  and  Magiavintum,  in  the  fecond  iter  of  An¬ 
toninus,  were  probably  DunRable  and  Fenny  Strat¬ 
ford,  at  which  places  there  appear  to  have  been  Ro¬ 
man  Rations.  The  Salenm  of  Ptolemy,  a  town  in  the 
country  of  the  Cattivellauni,  was  perhaps  fituated  at 
Salndy  in  Bedfordfhire,  where  feveral  Roman  antiqui¬ 
ties  have  been  found.  There  were,  befides  thefe,  fe¬ 
veral  other  Roman  forts,  Rations,  and  towns  in  this 
country,  which  it  would  be  tedious  to  enumerate.  The 
territories  of  the  Cattivellauni  made  a  part  of  the  Ro¬ 
man  province  called  Britannia  Prima. 

CATTLE,  a  collective  word,  which  fignifies  the 
four-footed  animals,  which  ferve  either  for  tilling  the 
ground,  or  for  food  to  man.  They  are  diRinguifhed 
into  large  or  black  cattle  ;  and  into  fmall  cattle  :  of 
the  former  are  horfes,  bulls,  oxen,  cows,  and  even 
calves,  and  heifers  ^  amongR  the  latter  are  rams,  ewes, 
fheep,  lambs,  goats,  kids,  &c.  Cattle  are  the  chief 
Rock  of  a  farm  :  they  who  deal  in  cattle  are  Ryled 
graziers. 

CATULLUS,  Caius  Valerius,  a  Latin  poet, 
•  born  at  Verona,  in  the  year  of  Rome  666.  The  har¬ 
mony  of  his  numbers  acquired  him  the  efieem  .and 
friend  drip  of  Cicero,  and  other  great  men  of  his  time. 
Many  of  his  poems,  however,  abound  with  grofs  obfee- 
jRties,  He  wrote  fatirical  verfes  againR  Casfar,  under 


the  name  of  Marmero.  He  fpent  his  whole  life  in  a  Catullus 
Rate  of  poverty  ;  and  died  in  the  Hower  of  his  age  and  ll 
the  height  of  his  reputation.  Jofeph  Scaliger,  Palferat, ,  ava  ^anii 
Muret,  and  Ifaac  Voflius,  have  written  learned  notes 
on  this  poet. 

CATZ,  James,  a  great  civilian,  politician,  and 
Dutch  poet,  was  born  at  Browerfliaven,  in  Zealand, 
in  the  year  1577.  After  having  made  feveral  voy¬ 
ages,  he  fixed  at  Middleburg )  and  acquired  by  his 
pleadings  fuch  reputation,  that  the  "city  of  Dort  chofe 
him  for  its  penfionary  j  as  did  alfo,  fome  time  after, 
that  of  Middleburg.  In  1634,  he  was  nominated  pen¬ 
fionary  of  Holland  and  Wefi  Friefland  )  and  in  1648, 
he  was  defied  keeper  of  the  feal  of  the  fame  Rate,  and 
Radtholder  of  the  fiefs  :  but  fome  time  after,  he  re- 
figned  thefe  employments,  to  enjoy  the  repofe  which 
his  advanced  age  demanded.  As  the  poR  of  grand 
penfionary  had  been  fatal  to  almoR  all  thofe  who  had 
enjoyed  it,  from  the  beginning  of  the  republic  till  that 
time,  Catz  delivered  up  his  charge  on  his  knees,  be¬ 
fore  the  whole  affembly  of  the  Rates,  weeping  for  joy, 
and  thanking  God  for  having  preferved  him  from  the 
inconveniences  that  feemed  attached  to  the  duties  of 
that  office.  But  though  he  wag  refolved  to  fpend  the 
reR  of  his  days  in  repofe,  the  love  of  his  country  en¬ 
gaged  him  to  comply  with  the  defires  of  the  Rates,  who 
importuned  him  to  go  on  an  embaffy  to  England,  in 
the  delicate  conjuncture  in  which  the  republic  found 
itfelf  during  the  protectorate  of  Cromwell.  At  his 
return,  he  retired  to  his  fine  country  feat  at  Sorgvliet, 
where  he  lived  in  tranquillity  till  the  year  i6bo,  in 
which  he  died.  He  wrote  a  great  number  of  poems 
in  Dutch  5  moR  of  which  are  on  moral  fubjects,  and  fo 
©fieemed,  that  they  have  been  often  printed  in  all  the 
different  fizes  *,  and,  next  to  the  Bible,  there  is  no  work 
fo  highly  valued  by  the  Dutch. 

CATZENELLIBOGEN,  a  town  of  Germany,  in 
the  lower  part  of  the  upper  circle  of  the  Rhine,  with 
a  Rrong  caRle.  It  is  capital  of  a  county  of  the  fame' 
name.  E.  Long.  7.  38.  N.  Lat.  50.  20. 

CAVA,  in  Anatomy ,  the  name  of  a  vein,  the  largefl 
in  the  body,  terminating  in  the  right  ventricle  of  the 
heart.  See  Anatomy  Index . 

Cava,  a  confiderable  and  populous  town  of  Italy, 
in  the  kingdom  of  Naples,  and  in  the  Hither  Principa- 
to,  with  a  bifiiop’s  fee.  It  is  fituated  at  the  foot  of 
Mount  Metelian,  in  E.  Long.  15.  5.  N.  Lat.  40.  40, 

CAVAILLAN,  a  town  of  France,  in  the  depart¬ 
ment  of  Vauclufe,  and  formerly  a  bifiiop’s  fee.  It  is 
fituated  on  the  river  Durance,  in  a  fertile  and  pleafant 
country,  and  20  miles  fouth-eafi  of  Avignon.  E.  Long. 

4.  17.  N.  Lat.  43.  52. 

CAVALCADE,  a  formal  pompous  march  or  pro- 
ceflion  »f  horfemen,  equipages,  &c.  by  way  of  parade 
or  ceremony,  to  grace  a  triumph,  public  entry,  or  the 
like. 

CAVALCADOUR,  or  Cavalcadeur,  ancient¬ 
ly  denoted  a  riding  mafier  j  but  at  prefent  is  difufed 
in  that  fenfe,  and  only  employed  to  denote  a  fort  of 
equerries  or  officers  who  have  the  direction  of  princes 
Rabies.  The  French  fay,  ecuyer  cavalcadeur  of  the 
king,  the  duke  of  Orleans,  &c.  Menage  writes  it  ca - 
va/cadour ,  and  derives  it  from  the  Spanifh  cavalgador , 
a  horfeman. 

CAVALCANTE,  Guido;  a  nobleman  of  Florence 

in 
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alcante  in  the  13  th  century,  who  having  followed  the  party 
II  of  the  Guelphs,  experienced  the  changeablcnefs  of  for- 
ivalry*  tune-  He  (howed  great  flrength  of  mind  in  his  mif- 
^  fortunes,  and  never  negle£led  to  improve  his  talents. 
Ke  wrote  a  treatife  in  Italian  concerning  flyle,  and 
fome  verfes  which  are  efleemcd.  His  poem  on  the- 
love  of  this  world  has  been  commented  on  by  fever al 
learned  men. 

CAVALIER,  a  horfeman,  or  perfon  mounted  on 
horfeback  :  efpecially  if  he  be  armed  withal,  and  have 
a  military  appearance. 

Anciently  the  word  was  reftrained  to  a  knight,  or 
miles .  The  French  Rill  ufe  Chevalier  in  the  fame 
fenfe. 

Cavalier,  confidered  as  a  faction.  See  Britain, 
N°  109. 

Cavalier,  in  fortification,  an  elevation  of  earth  of 
different  fliapes,  fituated  ordinarily  in  the  gorge  of  a 
baflion,  bordered  with  a  parapet,  and  cut  into  more 
or  lefs  embrafures,  according  to  the  capacity  of  the 
cavalier.  Cavaliers  are  a  double  defence  for  the  faces 
of  the  oppolite  baflion  :  they  defend  the  ditch,  break 
the  befiegers  galleries,  command  the  tra verfes  in  dry 
moats,  fcour  the  falient  angle  of  the  counter fcarp, 
where  the  befiegers  have  their  counter  batteries,  and 
enfilade  the  enemy’s  trenches,  or  oblige  them  to  mul¬ 
tiply  their  parallels  :  they  are  like  wife  very  ferviceable 
in  defending  the  breach  and  the  retrenchments  of  the 
befieged,  and  can  very  much  incommode  the  intrench- 
ments  which  the  enemy  make,  being  lodged  in  the 
baflion. 

Cavalier,  in. the  manege,  one  that  undcrflands 
horfes,  and  is  pradlifed  in  the  art  of  riding  them. 

CAVALIERI,  Bona  venture,  an  eminent  ma¬ 
thematician  in  the  1 7th  century,  a  native  of  Milan,  and 
a  friar  of  the  order  of  the  Jefuati  of  St  Jerome,  was 
profeffor  of  the  mathematics  at  Bologna,  where  he  pub- 
lifhcd  feveral  mathematical  books,  particularly  the 
a  Method  of  Indivifibles.”  He  was  a  fcholar  of  Ga¬ 
lileo.  His  DireBorium  generale  Uranometricum  con¬ 
tains  great  variety  of  moil  ufeful  pra&ices  in  trigono¬ 
metry  and  aflronomy.  His  trigonometrical  tables  in 
that  work  are  excellent. 

CAVALRY,  a  body  of  foldiers  that  charge  on 
horfeback.  The  word  comes  from  the  French,  c,a- 
valerie ,  and  that  from  the  corrupt  Latin,  cab  alius,  a 
horfe. 

The  Roman  cavalry  confilled  wholly  of  thofe  cal¬ 
led  equates,  or  knights,  who  were  a  diftin<51  order  in  the 
diflribution  of  citizens. — The  Grecian  cavalry  were  di¬ 
vided  into  rotaph^aBce  and  non  cataphraBce ,  i.  e.  into 
heavy  and  light  armed. — Of  all  the  Greeks,  the  Thef- 
falians  excelled  mod  in  cavalry.  The  Lacedaemonians, 
inhabiting  a  mountainous  country,  were  bm  meanly 
furnifhed  with  cavalry,  till,  carrying  their  arms  into 
other  countries,  they  found  great  occallon  for  horfes 
to  fupport  and  cover  their  foot.  The  Athenian  caval¬ 
ry,  for  a  confiderable  time,  confided  only  of  96  horfe- 
men  :  after  expelling  the  Perfians  out  of  Greece,  they 
increafed  the  number  to  300  }  and  afterwards  to  1  ^00, 
which  was  the  highefl  pitch  of  the  Athenian  cavalry. 
The  Turkifh  cavalry  confifts  partly  of  Spahis,  and 
partly  of  horfemen  raifed  and  maintained  by  the  Zaims 
and  Timariots. 

The  chie^  ufe  of  the  cavalry  is  to  make  frequent 


excurfions  to  diflurb  the  enemy,  intercept  his  convoys, 
and  deflroy  the  country  :  in  battle  to  fupport  and  co¬ 
ver  the  foot,  and  to  break  through  and  diforder  the 
enemy  5  alfo  to  fecure  the  retreat  of  the  foot.  For¬ 
merly,  the  manner  of  fighting  of  the  cavalry  was,  after 
firing  their  piflols  or  carabines,  to  wheel  off,  to  give 
opportunity  for  loading  again.  Guflavus  Adolphus 
is  faid  to  have  firft  taught  the  cavalry  to  charge  through, 
to  march  flraight  up  to  the  enemy,  with  the  fword 
drawn  in  the  bridle  hand,  and  each  man  having  fired 
his  piece,  at  the  proper  diflance,  to  betake  himfelf  to 
his  fword,  and  charge  the  enemy  as  was  found  moil  ad¬ 
vantageous. 

CAVAN,  a  town  of  Ireland,  and  capital  of  a  coun¬ 
ty  of  the  fame  name,  in  the  province  of  Ulfler,  fituated 
in  W.  Long.  6.  32.  N.  Lat.  54.  o. 

Cavan,  a  county  of  Ireland,  47  miles  in  length  and 
23  in  breadth  j  is  bounded  on  the  cafl  by  Monaghan, 
and  on  the  fouth  by  Longford,  Wefl-Meath,  and  Eafl- 
Meath.  It  has  but  two  towns  of  any  note,  viz.  Cavam 
and  Kilmore.  It  fends  five  members  to  parliament  j 
two  for  the  county,  two  for  Cavan,  and  one  for  Kilmore. 
It  contains  upwards  of  8000  houfes,  37  parifhes,  fevea 
baronies,  and  two  boroughs. 

CAUCASUS,  the  name  of  a  very  high  mountain  of 
Alia,  being  one  of  that  great  ridge  which  runs  between 
the  Black  and  Cafpian  feas.  Sir  John  Chardin  de¬ 
fer  ibes  this  as  the  highefl  mountain,  and  the  moll 
difficult  to  pafs,  of  any  he  had  feen.  It  has  frightful 
precipices,  and  in  many  places  the  roads  are  cut  out  of 
the  folid  rock.  At  the  time  he  palled  it,  the  moun¬ 
tain  was  entirely  covered  with  fnow  •  fo  that,  in  many 
places,  his  guides  behoved  to  clear  the  way  with  (ho¬ 
vels.  The  mountain  is  36  leagues  over,  and  the  fum- 
mit  of  it  eight  leagues  in  breadth.  The  top  is  perpe¬ 
tually  covered  with  fnow  •,  and  our  traveller  relates, 
that  the  two  lall  days  he  feemed  to  be  in  the  clouds, 
and  was  not  able  to  fee  20  paces  before  him.  Except¬ 
ing  the  very  top,  however,  all  the  parts  of  Mount- 
Caucafus  are  extremely  fruitful  ;  abounding  in  honey, 
corn,  fruits,  hogs,  and  large  cattle.  The  vines  twino 
about  the  trees,  and  rife  fo  high,  that  the  inhabitants 
cannot  gather  the  fruit  from  the  uppermofl  branches- 
There  are  many  flreams  of  excellent  water,  and  a 
vail  number  of  villages.  The  inhabitants  are  for  the 
mod  part  Chriflians  of  the  Georgian  church.  They 
have  fine  complexions,  and  the  women  are  very 
beautiful. — In  the  winter  they  wear  fnow  fhoes  in 
the  form  of  rackets,  which  prevent  their  finking  in 
the  fnow,  and  enable  them  to  run  upon  it  with  great 
fwiftnefs. 

CAUDEBEC,  a  rich,  populous,  and  trading  town,, 
in  Normandy,  and  capital  of  the  territory  of  Caux.  It 
is  feated  at  the  foot  of  a  mountain  near  the  river  Seiney 
in  E.  Long.  o.  46.  N.  Lat.  40.  30. 

CAUDEX,  by  Malpighi  and  other  botanifls,  is- 
ufed  to  fignify  the  Item  or  trunk  of  a  tree  ;  by  Lin¬ 
naeus,  the  Hock  or  body  of  the  root,  part  of  which, 
afeends,  part  defeends.  The  afeending  part  raifes  it- 
felf  gradually  above  ground,  ferving  frequently  for  a. 
trunk,  and  correfponds  in  fome  meafure  to  the  cau 
dex  of  former  writers  :  the  defeending  part  flrikes 
gradually  downward  into  the  ground,  and  puts  forth 
radicles  or  fmall  fibres,  which  are  the  principal  and 
effential  part  of  every  root..  The  defeending  cau-. 
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*Caii<lex  dex  therefore  correfponds  to  the  radix  of  other  bo- 
tanids.  Agreeably  to  this  idea,  Linnseus  confiders 
'  T  .  trees  and  (limbs  as  roots  above  ground  ;  an  opinion 
which  is  confirmed  by  a  well  known  fa<d,  that  trees, 
when  inverted,  put  forth  leaves  from  the  descending 
caudex,  and  radicles  or  roots  from  the  afeending.  For 
the  varieties  in  the  defeending  caudcx,  fee  the  article 
Radix. 

CAUDIUM,  in  Ancient  Geography,  a  town  of  Sam- 
nium,  on  the  Via  Appia,  between  Galatia  and  Bcne- 
ventum :  Caudinus ,  the  epithet.  The  Caudlncc  Fur- 
ctv ,  Fur  cater,  were  memorable  by  the  difgrace  of  the 
Romans ;  being  fpears  difpofed  in  the  form  of  a  gal¬ 
lows  under  which  prifoners  of  war  were  made  to  pafs, 
-and  gave  name  to  a  defile  or  narrow  pafs  near  Cau- 
dium  (Livy)  ;  where  the  Sainnites  obliged  the  Ro¬ 
man  army  and  the  two  confuls  to  lay  down  their  arms 
and  pafs  under  the  gallows,  or  yoke,  as  a  token  of  Sub¬ 
jection. 

CAVE,  any  large  fubterraneous  hollow.  Thcfe 
Were  undoubtedly  the  primitive  habitations,  before 
men  began  to  build  edifices  above  ground.  The  pri¬ 
mitive  method  of  burial  was  alfo  to  repofite  the  bodies 
in  caves,  which  feems  to  have  been  the  origin  of  cata¬ 
combs.  They  long  continued  the  proper  habitations 
of  fhepherds.  Among  the  Romans,  caves  (antra) 
ufed  to  be  confecrated  to  nymphs,  who  were  wor- 
fliippcd  in  caves,  as  other  gods  were  in  temples.  The 
Perfians  alfo  worfhipped  their  god  Mithras  in  a  natu¬ 
ral  cave  confecrated  for  the  purpofe  by  Zoroader. 
The  cave  of  the  nymph  Egeria  is  (till  fhown  at  Rome. 
Kireher,  after  Gaffarcllus,  enumerates  divers  fpeeies 
of  eaves  ;  as  divine,  natural,  &c. — Of  natural  caves 
fome  are  pofleffed  of  a  medieinal  virtue,  as  the  Grot¬ 
to  de  Serpente  ;  others  arc  poifonous  or  mephitical ; 
fome  are  replete  with  metalline  exhalations,  and  others 
with  waters.  Divine  eaves  Were  thofe  faid  to  afTeft 
the  human  mind  and  paftions  in  various  ways,  and 
even  to  infpire  with  a  knowledge  of  future  events. 
Such  were  the  facrcd  caverns  at  Delphi  which  in* 
fpired  the  Pythia  ;  the  Sibyl’s  cave  at  Cumae,  fill 
(liown  near  the  lake  Avernus  ;  the  cave  of  Tropho- 
nius,  8ec. 

Cave,  Dr  William ,  a  learned  Englith  divine,  born 
in  1637,  educated  in  St  John’s  College,  Cambridge; 
and  fucceffively  minider  of  Hafely  in  Oxfordlhire,  All¬ 
hallows  the  Great  in  London,  and  of  lflington.  He 
became  chaplain  to  Charles  II.  and  in  1684  was  indall- 
ed  a  canon  of  Windfor.  He  compiled  the  Lives  of  the 
Primitive  Fathers  in  the  three firjl  Centuries  of  the  Church , 
which  is  edeemed  a  very  ufcful  work  ;  and  Hforia  Li¬ 
ter  aria,  &c.  in  which  he  gives  an  exa£l  account  of  all 
who  had  written  for  or  againit  Christianity  from  the 
time  of  Chrid  to  the  14th  century  :  which  works  pro¬ 
duced  a  very  wrarm  difpute  between  Dr  Cave  and  M. 
Le  Clere,  who  was  then  writing  his  Bihlwtheque  Uni - 
verfelfe  in  Holland,  and  who  charged  the  do&or  with 
partiality.  Dr  Cave  died  in  3713. 

Cave,  Edward ',  printer,  celebrated  as  the  projector 
of  the  Gentleman's  MAGAZINE , — the  firft  publication 
of  the  fpeeies,  and  (ince 

The  fruitful  mother  of  a  thoufand  more, 

was  born  in  1601.  His  father  being  difappointed  of 
fome  fmall  family  expe&ations,  was  reduced  to  fol- 
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low  the  trade  of  (hocmakcr  at  Rugby  in  Warwick-  Cfe 
(hire.  Tho  free  fchool  of  this  place,  in  which  his  fon 
had,  by  the  rules  of  its  foundation,  a  right  to  be  in* 
ftru&ed,  vras  then  in  high  reputation,  under  the  Rev. 

Mr  Holyock,  to  whofe  care  mod  of  the  neighbouring 
families,  even  of  the  higheft  rank,  intruded  their  fons. 

Pie  had  judgement  to  difeover,  and  for  fome  time  ge- 
nerofity  to  encourage,  the  genius  of  young  Cave  ;  and 
was  fo  well  plcafed  with  his  quick  progrefs  in  the 
fchool,  that  he  declared  his  rcfolution  to  breed  him 
for  the  univerfity,  and  recommend  him  as  a  fervitor  to 
fome  of  his  fcholars  of  high  rank.  But  profperity 
which  depends  upon  the  caprice  of  others,  is  of  diort 
duration.  Cave’s  fuperiority  in  literature  exalted  him 
to  an  invidious  familiarity  with  boys  who  were  far 
above  him  in  rank  and  expe&ations  ;  and,  as  in  un¬ 
equal  afiociations  it  always  happens,  whatever  unlucky 
prank  was  played  was  imputed  to  Cave.  When  any 
mifehief,  great  or  fmall,  was  done,  though  perhaps 
others  boaded  of  the  dratagem  when  it  was  fkccefsiul, 
yet  upon  detection  or  mifearriage,  the  fault  was  fure  to 
fall  to  poor  Cave.  The-  harfh  treatment  he  experien¬ 
ced  from  this  fource,  and  which  he  bore  for  a  while, 
made  him  at  lad  leave  the  fchool,  and  the  hope  of  a 
literary  education,  to  feck  fome  other  means  of  gaining 
a  livelihood. 

He  was  fird  placed  with  a  colleger  of  the  excifej 
but  the  infolcnce  of  his  midrefs,  who  employed  him 
in  fervile  drudgery,  quickly  difguded  him,  and  he  went 
up  to  London  in  qued  of  more  fuitable  employment. 

He  was  recommended  to  a  timber  merchant  at  the 
Bankfide  :  and  while  he  was  there  on  liking,  is  faid  to 
have  given  hopes  of  great  mercantile  abilities  :  but  this 
place  he  foon  left  ;  and  was  bound  apprentice  to  Mr 
Collins,  a  printer  of  fome  reputation,  and  deputy  aider- 
man.  This  was  a  trade  for  which  men  were  formerly 
qualified  by  a  literary  education,  and  which  was  plea- 
fing  to  Cave,  becaufe  it  furnifhed  feme  employment  for 
his  fcholadic  attainments.  Here,  therefore,  he  refolvccf 
to  fettle,  though  his  mailer  and  midrefs  lived  in  perpe¬ 
tual  difeord,  and  their  houfe  u'as  therefore  no  comfort¬ 
able  habitation.  From  the  inconveniences  of  thefe  do- 
medic  tumults  he  was  foon  relcafed,  having  in  only  two 
years  attained  fo  much  (kill  in  his  art,  and  gained  fo 
much  the  confidence  of  his  madcr,  that  he  was  fent 
without  any  fuperintendant  t©  eondudl  a  printing  houfe 
at  Norwich,  and  publidi  a  weekly  paper.  In  this  un¬ 
dertaking  he  met  with  fome  oppofition,  which  produced 
a  public  controverfy,  and  procured  young  Cave  the 
reputation  of  a  writer. 

His  mader  died  before  his  apprenticediip  was  ex¬ 
pired,  and  he  vras  not  able  to  bear  the  perverfenefs  of 
his  midrefs.  He  therefore  quitted  her  houfe  upon  a 
dipulated  allowance,  and  married  a  young  widow,  with 
whom  he  lived  at  Bow.  When  his  apprentice  (hip  was 
over,  he  worked  as  a  journeyman  at  the  printing-houfe 
of  Mr  Barbar,  a  man  much  didinguidied  and  employ¬ 
ed  by  the  Tories,  whofe  principles  had  at  that  time  fi> 
much  prevalence  with  Cave,  that  he  was  for  fome 
years  a  writer  in  Mid’s  Journal.  He  afterwards  ob¬ 
tained  by  his  wife’s  intcred  a  fmall  plaee  in  the  pod-  . 
office  ;  but  dill  continued,  at  his  intervals  of  attend¬ 
ance,  to  exercife  his  trade,  or  to  employ  himfelf  with 
fome  typographical  bufinefs.  He  corre61ed  the  Gra - 
dus  ad  BarnoJJuvi ;  and  was  liberally  rewarded  by  the 

Company 
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have  Company  of  Stationers.  He  wrote  an  Account  of  the 
i!  Criminals,  which  had  for  fome  time  a  conliderable  fale; 
|aveat*  and  publillied  many  little  pamphlets  that  accident 
^  ™'  brought  into  his  hands,  of  which  it  would  be  very  dif¬ 
ficult  to  recover  the  memory.  By  the  correfpondenee 
which  his  place  in  the  poll-office  facilitated,  he  pro¬ 
cured  a  country  newfpaper,  and  fold  their  intelligence 
to  a  journalifl  in  London  for  a  guinea  a- week.  He 
was  afterwards  railed  to  the  office  of  the  clerk  of  the 
franks,  in  which  he  adled  with  great  fpirit  and  firm- 
nefs  ;  and  often  flopped  franks  which  were  given  by 
members  of  parliament  to  their  friends,  becaufe  he 
thought  fuch  extenlion  of  a  peculiar  right  illegal.  This 
railed  many  complaints  :  and  the  influence  that  w^as 
exerted  againll  him  procured  his  cje&ment  from  office. 
He  had  now,  however,  col  levied  a  fum  fuffieient  for  the 
purchafe  of  a  finall  printing-office,  and  began  the  Gen¬ 
tleman’s  Magazine  ;  an  undertaking  to  which  he  ow  ed 
the  affluence  in  which  he  palled  the  laft  20  years  of  his 
life,  and  the  large  fortune  which  he  left  behind  him. 
When  he  formed  the  projc£l,  he  was  far  from  expecting 
the  fuccefs  which  he  found  ;  and  others  had  fo  little 
profpedt  of  its  confequenee,  that  though  he  had  for  fe- 
veral  years  talked  of  his  plan  among  printers  and 
bookfellers,  none  of  them  thought  it  worth  the  trial. 
That  they  w'ere  not  (fays  Hr  Johnfon)  reilrained  by 
their  virtue  from  the  execution  of  another  man’s  defign, 
was  fufficiently  apparent  as  foon  as  that  delign  began  to 
be  gainful ;  for,  in  a  few  years,  a  multitude  of  maga¬ 
zines  arofe,  and  periihed  ;  only  the  London  Magazine, 
fupported  by  a  powerful  aflbeiation  of  bookfellers,  and 
circulated  with  all  the  art  and  all  the  cunning  of  trade, 
exempted  itfelf  from  the  general  fate  of  Cave’s  inva¬ 
ders,  and  obtained  though  not  an  equal,  yet  a  coniider- 
able  fale. 

Cave  now  began  to  afpire  to  popularity ;  and  be¬ 
ing  a  greater  lover  of  poetry  than  any  other  art,  he 
fometimes  offered  fubjehls  for  poems,  and  propofed 
prizes  for  the  bell  performers.  The  firff  prize  was  50I. 
lor  which,  being  but  newly  acquainted  with  wealth, 
and  thinking  the  influence  of  50I.  extremely  great,  he 
expelled  the  firff  authors  of  the  kingdom  to  appear 
as  competitors,  and  offered  the  allotment  of  the  prize 
to  the  univerfities.  But,  when  the  time  came,  no  name 
was  feen  among  the  writers  that  had  been  ever  feen 
before  ;  and  the  univerfities  and  feveral  private  men  re¬ 
jected  the  province  of  affigning  the  prize.  The  deter¬ 
mination  was  then  left  to  Dr  Cromwell  Mortimer  and 
Hr  Birch  ;  and  by  the  latter  the  award  wras  made, 
which  may  be  feen  in  Gent.  Mag.  vol.  vi.  p.  59. 

Mr  Cave  continued  to  improve  his  Magazine,  and 
had  the  fatisfa&ion  of  feeing  its  fuccefs  proportionate 
to  his  diligence,  till  in  17^1,  his  wife  died  of  an  afthma. 
He  feemed  not  at  firlkmuch  affected  by  her  death,  but 
in  a  few  days  loff  his  fleep  and  his  appetite,  which  he 
never  recovered.  After  having  lingered  about  two 
years,  with  many  viciffitudes  of  amendment  and  rclapfe, 
he  fell  by  drinking  acid  liquors  into  a  diarrhoea,  and 
afterwards  into  a  kind  of  lethargic  infenfibility  ;  and 
died  Jan.  10.  17 54,  having  iuff  concluded  the  23d  an¬ 
nual  collection. 

CAVE  ARE.  See  Caviare. 

CAVEAT,  in  Law,  a  kind  of  procefs  .in  the  fpiri- 
tual  courts,  to  Hop  the  proving  of  a  will,  the  granting 
tithes  of  adminiitration,  & c,  to  the  prejudice  of  an¬ 


other.  It  is  alfo  ufed  to  ffop  the  inffitution  of  a  clerk  Caveat 
to  a  benefice.  y(] 

CAVEATING,  in  fencing,  is  the  fhifting  the  L ^  7/ 

fword  from  one  fide  of  that  ot  your  advenary  to  the 
other. 

CAVED O,  in  commerce,  a  Portuguefe  long  mea- 
fure,  equal  to  27-1%^-  Engliih  inches. 

CAVENDISH,  Thomas,  of  Suffolk,  the  fecond 
Englilhman  that  failed  round  the  globe,  was  dtfeended 
from  a  noble  family  in  Devonfhirc.  Having  diiiipated 
his  fortune,  he  refolved  to  repair  it  at  the  expence  of 
the  Spaniards.  He  failed  from  Plymouth  with  two 
fmall  ihips  in  July  1586  ;  palled  through  the  itraits  of 
Magellan  j  took  many  rich  piizes  along  the  eoalts  of 
Chili  and  Peru*,  and  near  California,  pollelfed  himielf 
of  the  St  Ann,  an  Acapulco  fhip,  with  a  cargo  of  im- 
menfe  value.  He  completed  the  circumnavigation  of 
the  globe,  returning  home  round  the  Cape  of  Good 
Hope,  and  reached  Plymouth  again  in  September 
1588.  On  his  arrival,  it  is  faid  that  his  foldiers  and 
Tailors  were  clothed  in  iilk,  his  fails  w  ere  darnaik,  and 
his  top-maff  was  covered  with  cloth  of  gold.  His  ac¬ 
quired  riches  did  not  laft  long :  he  reduced  himielf,  in 
1591,  to  the  expedient  of  another  voyage;  which  was 
far  from  being  fo  fuccefsful  as  the  former ;  he  went  no 
farther  than  the  ffraits  of  Magellan,  where  the  weather 
obliging  him  to  return,  he  died  of  grief  on  the  coalt 
of  Brafil. 

Cavendish,  Sir  William ,  defeended  of  an  ancient 
and  honourable  family,  was  born  about  the  year  1505, 
the  fecond  fon  of  Thomas  Cavendifn  of  Cavendilh  m 
Suffolk,  clerk  of  the  pipe  in  the  reign  of  Henry  VI 11, 

Having  had  a  liberal  education,  he  was  taken  into  the 
family  of  the  great  Cardinal  Wolfey,  whom  he  lerved 
in  the  capacity  of  gentleman-ulher  of  the  chamber, 
when  that  fuperb  prelate  maintained  the  dignity  of  a 
prince.  In  152 7,  he  attended  his  mailer  on  his  fplen- 
did  embaffy  to  France,  returned  with  him  to  England, 
and  was  one  of  the  few  who  continued  faithful  to  him 
in  his  difgrace.  Mr  Cavendilh  was  w  ith  him  wfflen 
he  died,  and  delayed  going  to  court  till  he  had  per¬ 
formed  the  laft  duty  of  a  faithful  fervant  by  feeing  his 
body  decently  interred.  The  king  wras  lb  far  from 
difapproving  of  his  conduct,  that  he  immediately  took 
him  into  his  houfehold,  made  him  treafurer  of  his- 
ehamber,  a  privy  couniellor,  and  afterwards  conferred 
on  him  the  order  of  knighthood.  He  was  alfo  ap¬ 
pointed  one  of  the  commiffioners  for  taking  the  fur- 
render  of  religious  houfes.  In  1540,  he  wras  nominated 
one  of  the  auditors  of  the  court  of  augmentations,  and 
foon  ‘  after  obtained  a  grant  of  feveral  conlidcrable 
lordlhipsin  Hertfordlhire.  In  the  reign  of  Edward  VI. 
his  eftates  w'ere  much  increafed  by  royal  grants  in  feven 
different  counties ;  and  he  appears  to  have  continued 
in  high  favour  at  court  during  the  reign  of  yucen 
Mary.  He  died  in  the  year  1557.  He  was  the  foun¬ 
der  of  Chatfworth,  and  anceftor  of  the  dukes  of  De- 
vonlhirc.  He  wrote  “  The  life  and  death  of  Cardinal 
Wolfey  printed  at  London  in  1607  ;  reprinted  in 
1706,  under  the  title  of  “  Memoirs  of  the  great  favour¬ 
ite  Cardinal  Woliey.” 

Cavendish,  William ,  duke  of  Newcaftle,  grandfon 
of  Sir  William  Cavendilh,  was  born  in  139  2.  in 
1610,  he  was  made  knight  of  the  Bath;  in  1620 , 
raifed  to  the  dignity  of  a  peer,  by  the  title  of  Baron- 

Ogle, 
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Cavendifh.  Ogle,  ^nd  Wifeount  Mansfield  3  and  In  the  third  year 

'—Y~—  0f  King  Charles  I.  created  earl  of  Ncwcaitle  upon 
Tyne,  and  Baron  Cavendifh  of  Bolefover.  He  was 
after  this  made  governor  to  the  prince  of  Wales,  af¬ 
terwards  Charles  II.  When  the  firft  troubles  broke 
cut  in  Scotland,  and  the  king’s  treafury  was  but  indif- 
fently  provided,  he  contributed  ten  thoufand  pounds, 
and  alfo  ratted  a  troop  of  horfe,  confifting  of  about 
two  hundred  knights  and  gentlemen,  who  ferved  at 
their  own  charge,  were  commanded  by  the  earl,  and 
honoured  with  the  title  of  the  prince's  troop .  He  had 
after  this  the  command  of  the  northern  counties  3  and 
was  conftituted  general  and  commander  in  chief  of  all 
the  forces  that  might  be  raifed  north  of  Trent,  and  of 
feveral  counties  fouth  of  that  river.  He  afterwards 
raifed  an  army  of  eight  thoufand  horfe,  foot,  and  dra¬ 
goons  3  with  which  he  took  fomc  towns,  and  gained 
feveral  important  vidtories.  On  this  he  was  advanced 
to  the  dignity  of  marquis  of  Newcaftle  3  but  his  ma- 
jefty’s  affairs  being  totally  ruined  by  the  rafhnefs  of 
Prince  Rupert,  he,  with  a  few  of  the  principal  officers 
of  the  army,  went  abroad,  and  ftaid  for  fome  time  at 
Paris  3  where,  notwithflanding  the  vaft  eftate  he  had 
when  the  civil  war  broke  out,  his  circumftances  were 
now  fo  bad,  that  himfelf  and  wife  were  reduced  to  the 
neceffity  of  pawning  their  clothes  for  a  dinner.  He 
afterwards  removed  to  Antwerp,  that  he  might  be 
nearer  his  own  country  3  and  there,  though  under 
great  difficulties,  refided  for  feveral  years  3  but,  not- 
withftanding  his  diftreffes,  he  was  treated,  during  an 
exile  of  eighteen  years,  with  extraordinary  marks  of 
diftindlion.  On  his  return  to  England  at  the  Reftora- 
tion,  he  was  advanced  to  the  dignity  of  earl  of  Ogle, 
and  duke  of  Newcaftle.  HeTpcnt  his  time  in  a  coun¬ 
try  retirement,  and  was  the  patron  of  men  of  merit. 
His  grace  died  in  1670,  aged  84.  He  wrote  a  trea- 
tife  on  horfemanffiip,  which  is  efteemed :  and  fome  co¬ 
medies,  which  are  not. 

Mr  Granger  observes,  that  he  was  mafter  of  many 
sccomplifhments,  and  was  much  better  qualified  for  a 
,«ourt  than  a  camp  3  that  he  underftood  horfcmanfhip, 
inufic,  and  poetry  3  but  was  a  better  horfemau  than 
inufician,  and  a  better  mufician  than  poet. 

Cavendish,  Margaret ,  duchefs  of  Newcaftle,  fa¬ 
mous  for  her  voluminous  productions,  was  born  about 
the  latter  end  of  the  reign  of  James  I.  and  was  the 
youngeft  lifter  of  Lord  Lucas  of  Colchefter.  She 
married  the  duke  of  Newcaftle  abroad  in  1645  3  and 
on  their  return  after  the  Reftoration,  fpent  the  remain¬ 
der  of  her  life  in  writing  play#,  poems,  w  ith  the  life 
of  her  hulband,  to  the  amount  of  about  a  dozen  of  fo¬ 
lios.  “  What  gives  the  belt  idea  of  her  unbounded 
paffion  for  fcribbling  (fays  Mr  Walpole),  was  her  fel- 
dom  reviling  the  copies  of  her  works,  left,  as  flic  faid, 
it  Ihould  difturb  her  following  conceptions.  She  died 
in  1673. 

Cavendish,  William ,  the  firft  duke  of  Devonfhire, 
$nd  one, of  the  moft  diftinguilhed  patriots  in  the  Bri- 
tiffi  annals,  wa s  born  in  1640.  In  1677,  being  then 
member  for  Derby,  he  vigoroully  oppofcd  the  venal 
meafures  of  the  court  3  and,  the  following  year,  was 
cne  of  the  committee  appointed  to  draw  up  articles  of 
impeachment  again!!  the  lord-treafurcr  Danby.  In 
1679,  being  re~ele61ed  to  ferve  for  Derby  in  a  new 
parliament,'  Charles  II.  thought  fit  to  make  him  a 
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privy  counfellor  3  but  he  foon  withdrew  from  the  board,  Cavendifc 
with  his  friend  Lord  Ruffel,  when  he  found  that  Popifh  II 
intereft  prevailed.  He  carried  up  the  articles  of  im-  ,  Caviarf- 
peaehment  to  the  houfe  of  lords,  again!!  Lord-chief- 
juftice  Seroggs,  for  his  arbitrary  and  illegal  proceed¬ 
ings  in  the  court  of  king’s  bench  3  and  when  the  king 
declared  his  refolution  not  to  fign  the  bill  for  exclu¬ 
ding  the  duke  of  York  (afterwards  James  II.)  he  mo¬ 
ved  the  houfe  of  commong,  that  a  bill  might  be  brought 
in  for  the  affoeiation  of  all  his  majefty’s  Protcftant  fub- 
jedts.  He  alfo  openly  named  the  king’s  evil  counfel- 
lors,  and  voted  for  an  addrefs  to  remove  them  from 
his  prefence  and  councils  for  ever.  He  nobly  appear¬ 
ed  at  Lord  Ruffel’s  trial,  in  defence  of  that  great  man, 
at  a  time  when  it  was  fearee  more  criminal  to  be  an 
accomplice  than  a  witnefs  for  him.  The  fame  forti¬ 
tude,  adlivity,  and  love  of  his  country,  animated  this 
illuftrious  patriot  to  oppofe  the  arbitrary  proceedings 
of  James  II.  3  and  when  he  faw  there  wras  no  other 
method  of  faving  the  nation  from  impending  llavery, 
he  was  the  foremoll  in  the  affoeiation  for  inviting  over 
the  prince  of  Orange,  and  the  firft  nobleman  who  ap¬ 
peared  in  arms  to  receive  him  at  his  landing.  He 
was  created  duke  of  Devonfhire  in  1694,  by  William 
and  Mary.  His  laft  public  fervice  was  in  the  union 
with  Scotland,  for  concluding  of  which  he  was  appoint¬ 
ed  a  commiffioner  by  Queen  Anne.  He  died  in  1707, 
and  ordered  the  following  infeription  to  be  put  on  his 
monument. 

Wi/lielmus  dux  Devon , 

Bonorum  Principum  Fideiis  Subditusy 
Inimicus  et  Invifus  Tyrannis . 

William  Duke  of  Devonlhire, 

Of  good  Princes  the  faithful  Subjedl, 

The  Enemy  and  Averfion  of  Tyrants. 

Bolides  being  thus  eftimable  for  public  virtues,  his 
grace  was  diftinguilhed  by  his  literary  accomplilhments. 

He  had  a  poetical  genius,  which  lhowcd  itfelf  particu¬ 
larly  in  two  pieces  written  with  equal  fpirit,  dignity, 
and  delicacy :  thefe  are,  an  Ode  on  the  Death  of  Queen 
Mary  3  and  an  Allufionto  the  Archbilhop  of  Cambray’s 
Supplement  to  Homer.  He  had  great  knowledge  in 
the  languages,  was  a  true  judge  in  hiftory,  and  a  critic 
in  poetry  3  he  had  a  fine  hand  in  mulic,  an  elegant 
taftc  in  painting,  and  in  architedlure  had  a  {kill  equal 
to  any  perfon  of  the  age  in  which  he  lived.  His  pre- 
deceffor,  Sir  John  Cavendifh,  was  the  perfon  who  kill¬ 
ed  the  famous  Watt  Tyler  in  1381. 

CAVETTO,  in  ArchiteBure ,  a  hollow  member, 
or  r«und  concave  moulding,  containing  a  quadrant 
of  a  circle,  and  having  a  quite  contrary  effedl  to 
that  of  a  quarter  round  3  it  is  ufed  as  an  ornament  in 
cornices. 

CAVEZON,  in  the  manege,  a  fort  of  nofe  band, 
either  of  iron,  leather  or  wood,  fometimes  fiat,  and 
at  other  times  hollow  or  twifted,  clapt  upon  the  nofe 
of  a  horfe  to  vrring  it,  and  fo  forward  the  fuppling 
and  breaking  of  the  horfe. 

CAVIARE,  a  kind  of  food  lately  introduced  into 
Britain.  It  is  made  of  the  hard  roes  of  iturgeon*,  *5ee At& 
formed  into  fmall  cakes,  about  an  inch  thick  and  three PenJer' 
or  four  inches  broad.  The  method  of  making  it  is,  . 
by  taking  out  of  the  fpawn  all  the  nerves  or  firings, 
then  walhing  it  in  white  wine  or  vinegar,  and  fprcaa- 

ing 
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1  ( lire  ing  It  on  a  table.  It  Is  then  falted  and  preffed  in  a 
III  fine  bag;  after  which  it  is  cafed  up  in  a  vefTel  with  a 

u**  hole  at  the  bottom,  that  if  any  moifture  is  left  it  may 
m ,v’  run  out.  This  kind  of  food  is  in  great  requeft  among 
the  Mufcovites,  on  account  of  their  three  lents,  which 
they  keep  with  a  fuperftitious  exadtnefs  ;  wherefore 
the  Italians  fettled  at  Mofcow  drive  a  very  great  trade 
In  this  commodity  throughout  that  empire,  there  being 
a  prodigious  quantity  of  fturgeon  taken  at  the  mouth 
of  the  Wolga  and  other  rivers  which  fall  into  the  Caf- 
pian  fea.  A  pretty  large  quantity  of  the  commodity 
is  alfo  confumed  in  Italy  and  France.  They  get  tile 
caviare  from  Archangel,  but  commonly  buy  it  at  fe- 
cond  hand  of  the  Englifh  and  Dutch.— According  to 
Savary,  the  bell  caviare  brought  from  Mufcovy  is  pre¬ 
pared  from  the  belluga,  a  fifh  eight  or  ten  feet  long, 
caught  in  the  Cafpian  fea,  which  is  much  preferable 
to  that  made  of  the  fpawn  of  a  iturgeon.  A  kind  of 
caviare,  or  rather  faufage,  is  alfo  made  from  the  fpawn 
•f  fome  other  fiihes ;  particularly  a  fort  of  mullet 
caught  in  the  Mediterranean.  See  Mugil  and  Bq- 

TARGO. 

CAVIDOS.  See  Cabidos. 

CAVIL  ( cavil/atio ),  is  defined  by  fome  a  fallacious 
kind  of  reafon,  carrying  fome  refemblance  of  truth, 
which  a  perfon,  knowing  its  falfehood,  advances  in  dif- 
pute  for  the  fake  of  victory.  The  art  of  framing  fo- 
phifms  or  fallacies  is  called  by  Boethius  cavillatoria . 

CAUK,  or  Cawk.  See  Barytes,  Chemistry 
and  Mineralogy  Index . 

CAUKING,  or  CAULKING  of  a  Ship ,  is  driving  a 
quantity  of  oakum,  or  old  ropes  untwifted  and  drawn 
afunder,  into  the  feams  of  the  planks,  or  into  the  in¬ 
tervals  where  the  planks  are  joined  together  in  the 
Blip’s  decks  or  Tides,  in  order  to  prevent  the  entrance 
of  water.  After  the  oakum  is  driven  very  hard  into 
thefe  feams,  it  is  covered  with  hot  melted  pitch  or 
rofin,  to  keep  the  water  from  rotting  it. 

Among  the  ancients,  the  firft  who  made  ufe  of  pitch 
in  caulking,  were  the  inhabitants  of  Phaeacia,  after¬ 
wards  called  Corfica.  Wax  and  rofin  appear  to  have 
been  commonly  ufed  previous  to  that  period  ;  and  the 
Poles  at  this  time  ufe  a  fort  of  un&uous  clay  for  tbe 
fame  purpofe  on  their  navigable  rivers. 

CAULKING  Irons ,  are  iron  chiflels  for  that  purpofe. 
Some  of  thefe  irons  are  broad,  fome  round,  and  others 
grooved.  After  the  feams  are  Hopped  with  oakum, 
it  is  done  over  with  a  mixture  of  tallow,  pitch,  and  tar, 
as  low  as  the  fhip  draws  water. 

CAUL,  in  Anatomjy  a  membrane  in  the  abdomen, 
covering  the  greateft  part  of  the  guts  ;  called,  from  its 
ftru&ure,  Reticulum ,  but  moft  frequently  Omentum , 
See  Anatomy  Index . 

Caul  is  likewife  a  little  membrane,  found  on  fome 
children,  encompafling  the  head  when  born. 

Drelincourt  takes  the  caul  to  be  only  a  fragment  of 
the  membranes  of  the  foetus  ;  which  ordinarily  break 
at  the  birth  of  the  child.  Lampridius  tells  us,  that 
the  midwives  fold  this  caul  at  a  good  price  to  the  advo¬ 
cates  and  pleaders  of  his  time  ;  it  being  an  opinion, 
that  while  they  had  this  about  them,  they  fhould  carry 
'with  them  a  force  of  perfuafion  which  no  judge  could 
withftand  :  the  canons  forbid  the  ufe  of  it  ;  becaufe 
fome  witches  and  forcerers,  it  feems.  had  abufed  it.*  j 
Vol.  V.  Part  I. 


CAULIFLOWERS,  in  Gardenings  a  much  efteem-  CauJL 
ed  fpecies  of  cabbage.  See  Brassica.  flower 

CAURIS,  in  Natural  Hfonj,  a  name  given  by  fome  Ca^e# 
to  the  genus  of  fhells  called,  by  the  generality  of  wri- 
ters,  porcellana  and  concha  venerea .  It  is  from  a  falfe 
pronunciation  of  this  word  cauris  that  thefe  fhells  are 
called  cowries .  See  PORCELAIN-Shell ,  CoNCHOLOGY' 

Index . 

CAURSINES  (Cautfni),  were  Italians  that  came* 
into  England  about  the  year  1235,  terming  themfelves 
the  pope's  merchants ,  but  driving  no  other  trade  than 
letting  out  money ;  and  having  great  banks  in  Eng¬ 
land,  they  differed  little  from  Jews,  fave  (as  hiflory  fays) 
they  were  rather  more  mercilefs  to  their  debtors.  Some 
will  have  them  called  Courjines ,  quafi  Caufa  Urjim\ 
bearifh,  or  cruel  in  their  caufes  ;  others  Caorfitii  or 
Corjinis  as  coming  from  the  ifle  of  Corfica :  but  Cowcl 
fays,  they  have  their  name  from  Caorfium ,  Caorfs  a  town 
in  Lombardy,  where  they  firft  pra&ifed  their  arts  of 
ufury  and  extortion  ;  from  whence  fpreading  them- 
felves,  they  carried  their  infamous  trade  through  moft 
parts  of  Europe,  and  were  a  common  plague  to  every 
nation  where  they  came.  The  then  bifhop  of  London 
excommunicated  them ;  and  King  Henry  III.  banifh- 
ed  them  from  this  kingdom  in  the  year  1 240.  But, 
being  the  pope’s  folicitors  and  money  changers,  they 
were  permitted  to  return  in  the  year  1250 ;  though  in 
a  very  fhort  time  they  were  again  driven  out  of  the 
kingdom  on  account  of  their  intolerable  exa&ions. 

CAUSA  matrimonii  pr^elocuti,  in  common 
law,  a  writ  that  lies  where  a  woman  gives  lands  to  a 
man  in  fee  to  the  intent  he  fhall  marry  her,  and  he  re- 
fufes  to  do  it  in  a  reafonable  time,  being  thereupon  re¬ 
quired  by  the  woman  ;  and  in  fuch  cafe,  for  not  per¬ 
forming  the  condition,  the  entry  of  the  woman  into  the 
lands  again  has  been  adjudged  lawful. 

The  hufband  and  wife  may  fue  this  writ  againft  an¬ 
other  who  ought  to  have  married  her. 

CAUSALITY,  among  metaphyfieians,  the  a&ion 
or  power  of  a  eaufe  in  producing  its  effefl. 

CAUS  ALTY,  among  miners,  denotes  the  lighter, 
fulphureous,  earthy  parts  of  ores,  carried  off  in  the  ope¬ 
ration  of  walking.  This,  in  the  mines,  they  throw  in 
heaps  upon  banks,  which  in  fix  or  feven  years  they  find 
it  worth  their  while  to  work  over  again. 

CAUSE,  that  from  whence  any  thing  proceeds,  or 
by  virtue  of  which  any  thing  is  done  :  it  Hands  oppo- 
fed  to  effeft.  We  get  the  Ideas  of  eaufe  and  eife6l 
from  our  obfervation  of  the  viciffitude  of  things,  while 
we  perceive  fome  qualities  or  fubftanees  begin  to  exift, 
and  that  they  receive  their  exiftence  from  the  due  ap¬ 
plication  and  operation  of  other  beings.  That  which 
produces,  is  the  eaufe  ;  and  that  which  is  produced, 
the  effect  :  thus,  fluidity  in  wax  Is  the  effcdl  of  a  cer¬ 
tain  degree  of  heat,  which  we  obferve  to  be  conftantly 
produced  by  the  application  of  fueh  heat. 

Ariftotle,  and  the  fchoolnien  after  him,  diftinguifh-  Reid  on  the 
ed  four  kinds  of  caufes;  the  efficient,  the  material,  the  Atlive 
formal,  and  the  final.  This,  like  many  of  Ariftotle’s  of 

diftin&ions,  is  only  a  diftinflion  of  the  various  mean-^** 
ings  of  an  ambiguous  word  .:  for  the  efficient,  the  mat¬ 
ter,  the  form,  and  the  end,  have  nothing  common  in 
their  nature,  by  whieh  they  may  be  accounted  fpeeies 
of  the  fame  genus  ;  but  the  Greek  word,  which  wc 
O  ©  tranfhte 


Caufe. 
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tranflate  caufe ,  had  thefe  four  different  meanings  in 
Ariftotle’s  days,  and  we  have  added  other  meanings. 
We  do  not  indeed  call  the  matter  or  the  form  of  a 
thing  its  caufe  5  but  we  have  final  caufes,  inftrumental 
caufes,  occafional  caufes,  and  many  others,  Thus  the 
word  caufe  has  been  fo  hackneyed,  and  made  to  have 
fo  many  different  meanings  in  the  writings  of  philofo- 
phers,  and  in  the  difeourfe  of  the  vulgar,  that  its  ori¬ 
ginal  and  proper  meaning  is  loft  in  the  crowd. 

With  regard  to  the  phenomena  of  nature,  the  im¬ 
portant  end  of  knowing  their  caufes,  befides  gratifying 
our  curiofity,  is,  that  we  may  know  when  to  expea 
them,  or  how  to  bring  them  about.  This  is  very  often 
of  real  importance  in  life 5  and  this  purpofe  is  ferved, 
by  knowing  what,  by  the  courfe  of  nature,  goes  be¬ 
fore  them  and  is  conneaed  with  them ;  and  this,  there¬ 
fore,  we  call  the  caufe  of  fuch  a  phenomenon. 

If  a  magnet  be  brought  near  to  a  mariner’s  compafs, 
the  needle,  which  was  before  at  reft,  immediately  be¬ 
gins  to  move,  and  bends  its  courfe  towards  the  mag¬ 
net,  or  perhaps  the  contrary  way. .  If  an  unlearned 
failor  is  afked  the  caufe  of  this  motion  of  the  needle, 
he  is  at  no  lofs  for  an  anfwer.  He  tells  you  it  is  the 
magnet  3  and  the  proof  is  clear  :  for,  remove  the  mag¬ 
net,  and  the  effeft  ceafes  3  bring  it  near,  and  the  ef- 
feft  is  again  produced.  It  is,  therefore,  evident  to 
fenfe,  that  the  magnet  is  the  caufe  of  this  effeft. 

A  Cartcfian  philofopher  enters  deeper  into  the  caufe 
of  this  phenomenon.  He  obferves,  that  the  magnet 
does  not  touch  the  needle,  and  therefore  can  give  it 
no  impulfe.  He  pities  the  ignorance  of  the  failor. 
The  effeft  is  produced,  fays  he,  by  magnetic  effluvia, 
or  fubtle  matter,  which  paffes  from  the  magnet  to  the 
needle,  and  forces  it  from  its  place.  He  can  even 
fhow  you,  in  a  figure,  where  thefe  magnetic  effluvia 
iffue  from  the  magnet,  what  round  they  take,  and 
■what  way  they  return  home  again.  And  thus  he 
thinks  he  comprehends  perfe&ly  how,  and  by  what 
caufe,  the  motion  of  the  needle  is  produced. 

A  Newtonian  philofopher  inquires  what  proof  can 
be  offered  for  the  exiftence  of  magnetic  effluvia,  and 
can  find  none.  He  therefore  holds  it  as  a  fiction,  a 
hypothecs  3  and  he  has  learned  that  hypothecs  ought 
to  have  no  place  in  the  philofophy  of  nature.  He 
confeffes  his  ignorance  of  the  real  caufe  of  this  motion, 
and  thinks  that  his  bufinefs  as  a  philofopher  is  only 
to  find  from  experiment  the  laws  by  which  it  is  regu¬ 
lated  in  all  cafes.  #  . 

Thefe  three  perfons  differ  much  in  their  lentiments 
with  regard  to  the  real  caufe  of  this  phenomenon  ;  and 
the  man  who  knows  moft  is  he  who  is  fenfible  that  he 
knows  nothing  of  the  matter.  Yet  all  the  three  fpeak 
the  fame  language,  and  acknowledge  that  the  caufe  of 
this  motion  is  the  attraftive  or  repulfive  power  of  the 
magnet. 

What  has  been  faid  of  this,  may  be  applied  to  every 
phenomenon  that  falls  within  the  compafs  of  natural 
philofophy.  Wc  deceive  ourfelves,  if  we  conceive  that 
we  can  point  out  the  real  efficient  caufe  of  any  one  of 
them. 

The  grandeft  difeovery  ever  made  m  natural  philo- 
fophy,  was  that  of  the  law  of  gravitation,  which  opens 
fuch  a  view  of  our  planetary  fyftem,  that  it  looks  like 
fomething  divine.  But  the  author  of  this  difeovery 
was  perfedly  aware  that  he  difeovered  no  real  caufe, 


but  only  the  law  or  rule  according  to  which  the  un-  Cauff 
known  caufe  operates. 

Natural  philofophers,  who  think  accurately,  have  a 
precife  meaning  to  the  terms  they  ufe  in  the  fcience  3 
and  when  they  pretend  to  ftiow  the  caufe  of  any  phe¬ 
nomenon  of  nature,  they  mean  by  the  caufe,  a  law  of 
nature  of  which  that  phenomenon  is  a  neceffary  confe- 
quence. 

The  whole  object  of  natural  philofophy,  as  Newton 
exprefsly  teaches,  is  reducible  to  thefe  two  heads : 
firft,  by  juft  indu&ion  from  experiment  and  obferva- 
tion,  to  difeover  the  laws  of  nature  ;  and  then  to  apply 
thofe  laws  to  the  folution  of  the  phenomena  of  nature. 

This  was  all  that  this  great  philofopher  attempted,  and 
all  that  he  thought  attainable.  And  this  indeed  he 
attained  in  a  great  mcafure,  with  regard  to  the  mo¬ 
tions  of  our  planetary  fyftem,  and  with  regard  to  the 
rays  of  light. 

But  fuppoiing  that  all  the  phenomena  which  fall 
within  the  reach  of  our  fenfes  w  ere  accounted  for  from 
general  laws  of  nature  juftly  deduced  from  experience  3 
that  is,  fuppoiing  natural  philofcphy  brought  to  its  ut- 
1110ft  perfection  3  it  does  not  difeover  the  efficient  caufe 
of  any  one  phenomenon  in  nature. 

The  laws  of  nature  are  the  rules  according  to  which 
the  effeCts  are  produced  3  but  there  mult  be  a  caufe 
which  operates  according  to  thefe  rules.  The  rules  of 
navigation  never  navigated  a  ftiip.  lhe  rules  of  ar¬ 
chitecture  never  built  a  houfe. 

Natural  philofophers,  by  great  attention  to  the  courfe 
of  nature,  have  difeovered  many  of  her  laws,  and  have 
very  happily  applied  them  to  account  for  many  pheno¬ 
mena  :  but  they  have  never  difeovered  the  efficient  caufe 
of  any  one  phenomenon  3  nor  do  thofe  who  have  diftinCt 
notions  of  the  principles  of  the  fcience  make  any  fuch 
pretence. 

Upon  the  theatre  of  nature  w’e  fee  innumerable  ef- 
feCts  which  require  an  agent  endowed  with  aCtive 
power  :  but  the  agent  is  behind  the  feene.  Whether 
it  be  the  Supreme  caufe  alone,  or  a  fubordinate  caufe 
or  caufes  3  and  if  fubordinate  caufes  be  employed  by 
the  Almighty,  what  their  nature,  their  number,  and 
their  different  offices  may  be  3  are  things  hid,  for  wife 
rcafons,  without  doubt,  from  the  human  eye. . 

Cause,  among  civilians,  the  fame  with  aCtion.  See 
Action. 

Cause,  among  phylicians.  The  caufe  of  a  difeafe 
is  defined  by  Galen  to  be  that  during  the  prefence  of 
which  we  are  ill,  and  which  being  removed,  the  dis¬ 
order  immediately  ceafcs.  The  do&rine  of  the  caufes 
of  difeafes  is  called  Etiology. 

Phyficians  divide  caufes  into  procatar&ic,  antece¬ 
dent,  and  continent. 

ProcatarBic  CAUSE,  (olitiol  TrgexetTUgxrtxvi),  called  alfo 
primitive  and  incipient  caufe ,  is  either  an  occafion  which 
of  its  own  nature  does  not  beget  a  difeafe,  but  happen¬ 
ing  on  a  body  inclined  to  difeafes  breeds  a  fever,  gout, 
&.c.  (fuch  as  are  watching,  falling,  and  the  like)  3  or  . 
an  evident  and  manifeft  caufe,  which  immediately  pro¬ 
duces  the  difeafe,  as  being  fufficient  thereto,  fuch  as  is 
a  fword  in  refpe£l  of  a  wound. 

Antecedent  CAUSE ,  ( ainu  7r%wy}spm'),  a  latent  difpo- 
fition  of  the  body,  from  whence  fome  difeafe  may 
arife  3  fuch  as  a  plethora  in  refpeft  of  a  fever,  a  caco- 

chymia  in  refpeft  of  a  feurvy.  . 

Continent , 
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ufe  Continent,  ConjunB,  or  Proximate  CAUSE,  that  princi- 
l|(  .  pie  in  the  body  which  immediately  adheres  to  the  dif- 
Wiclt?\  eafe,  and  which'  being  prefent,  the  difeafe  is  alfo  pre- 
«  ft>nt .  Qr^  removed,  the  difeafe  is  taken 

away  :  fuch  is  the  ftone  in  a  nephritic  patient. 

CAUSEWAY,  or  Causey,  a  maflive  conftrudlion 
of  flones,  flakes,  and  fafeines  ;  or  an  elevation  of  fat 
vifeous  earth,  w*ell  beaten  ;  ferving  either  as  a  road  in 
wet  marfliy  places,  or  as  a  mole  to  retain  the  waters 
of  a  pond,  or  prevent  a  river  from"  overflowing  the 
lower  grounds.  See  Road. — The  word  comes  from 
the  French  chaujfee ,  anciently  wrote  chaulfee  ;  and  that 
from  the  Latin  calcecta ,  or  calcata  ;  according  to  Sortl- 
ner  and  Spelman,  a  calcando .  Rergier  rather  takes  tile' 
word  to  have  had  its  rife  d  peditum  calceis ,  quibus  terun - 
tur .  Some  derive  it  from  the  Latin  calx ,  or  French 
chaux,  as  fuppoflng  it  primarily  to  denote  a  way  paved 
with  chalk  flones. 

Causeway,  (calcetum  or  calcea),  more  ufually  de¬ 
notes  a  common  hard  raifed  way,  maintained  and  re¬ 
paired  with  flones  and  rubbifli. 

Devil's  CAUSElVAT,  a  famous  work  of  this  kind, 
which  ranges  through  the  county  of  Northumberland, 
commonly  fuppofed  to  be  Roman,  though  Mr  Horfley 
fufp.edls  it  to  be  of  later  times. 

Giant's  CAUSE  WAT,  is  a  denomination  given  to  a  huge 
pile  of  ftony  columns  in  the  diftridt  of  Coleraine  in  Ire¬ 
land.  See  GlANT's  Caufeway . 

C  AUSSIN,  Nicholas,  furnamed  the  Jufl,  a  French 
Jefuit,  was  born  at  Troyes  in  Champagne,  in  the  year 
1580  ;  and  entered  into  the  Jefuits  order  when  he  was 
26  years  of  age.  He  taught  rhetoric  in  feveral  of  their 
colleges,  and  afterwards  began  to  preach,  by  which  he 
gained  very  great  reputation.  He  increafed  this  re¬ 
putation  by  publifliing  books,  and  in  time  was  prefer¬ 
red  to  be  confeflor  to  the  king.  But  he  did  not  dif- 
charge  this  office  to  the  fatisfadlion  of  Cardinal  Riche¬ 
lieu,  though  he  difeharged  it  to  the  fatisfadtion  of  every 
honeft  man  •,  and  therefore  it  is  not  to  be  wondered  at 
that  he  came  at  length  to  be  removed.  He  died  in  the 
Jefuits  convent  at  Paris  in  1651.  None  of  his  works 

I  did  him  more  honour  than  that  which  he  entitled  La 
Cour  Sainte.  It  has  been  printed  a  great  many  times ) 
and  tranflated  into  Latin,  Italian,  Spanifh,  Portuguefe, 
German,  and  Engliffi.  He  publiffied  feveral  other 
books  both  in  Latin  and  French. 

CAUSTICITY,  a  quality  belonging  to  feveral  fub- 
ftances,  by  the  acrimony  of  which  the  parts  of  living 
animals  may  be  corroded  and  deftroyed.  Bodies  which 
have  this  quality,  when  taken  internally,  are  true  poi- 
fons.  The  caufticity  of  fome  of  thefc,  as  of  arfenic,  is 
fo  deadly,  that  even  their  external  ufe  is  proferibed  by 
prudent  phyficians.  Several  others,  as  nitrous  acid,  la¬ 
pis  inf^malis  or  lunar  cauflic,  common  cauftic,  butter 
of  antimony,  are  daily  and  fuccefsfully  ufed  to  confume 
fungous  fleffi,  to  open  iiTues,  &c.  They  fucceed  very 
well  when  properly  employed  and  fkilfully  managed. 

The  cauflicity  of  bodies  depends  entirely  on  the 
ftate  of  the  falinc,  and  chiefly  of  the  acid,  matters  they 
contain.  When  thefe  acids  happen  to  be  at  the  fame 
time  much  concentrated,  and  flightly  attached  to  the 
matters  with  which  they  are  combined,  they  are  then 
capable  of  adling,  and  are  corrofive  or  cauflic.  Thus 
fixed  and  volatile  alkalies,  although  they  are  themfelvcs 
cauflic,  become  much  more  fo  by  being  treated  with 


quicklime  ;  bccaufe  this  fubflanee  deprives  them  of  Cauflicity. 
all  their  fixed  air,  or  carbonic  aeid  to  which  they  owe  — 
their  mildnefs.  By  this  treatment,  then,  thcfaline  prin¬ 
ciple  is  more  difengaged,  and  rendered  more  capable  of 
action.  Alfo  all  combinations  of  metallic  matters  with 
acids  form  falts  more  or  lefs  corrofive,  becaufe  thefe 
acids  are  deprived  of  .all  their  fuperabundant  w  ater, 
and  arc  befides  but  imperfectly  faturated  with  the  me¬ 
tallic  matters.  Neverthelefs,  fome  other  circumflanee 
is  necefiary  to  conflitute  the  caufticity  of  thefe  faline 
metalline  matters.  For  the  fame  quantity  of  marine 
acid,  which,  when  pure  and  diluted  with  a  certain 
quantity  of  water,  would  be  productive  of  no  harm, 
fhall,  however,  produce  all  the  effeCts .  of  a  corrofive 
poifon,  when  it  is  united  with  mercury  in  corrojive  fub~ 
hmate ,  although  the  fublimate  {hall  be  difiblved  in  fo 
much  water  that  its  caufticity  cannot  be  attributed  to 
the  concentration  of  its  acid.  This  cffeCt  is,  by  fome 
chemifts,  attributed  to  the  great  weight  of  the  metal¬ 
lic  matters,  with  which  the  acid  is  united;  and  this 
opinion  is  very  probable,  feeing  its  caufticity  is  nothing 
but  its  difiolving  power,  or  its  difpofition  to  combine 
with  other  bodies  ;  and  this  difpofition  is  nothing  elfe 
than  attraClion. 

On  this  fubjedl  Dr  Black  obferves,  that  the  com¬ 
pounds  produced  by  the  union  of  the  metals  with  acids 
are  in  general  corrofive.  Many  of  them  applied  to  the 
Ikin  deftroy  it  almoft  as  faft  as  the  mineral  acids ;  and 
fome  of  the  molt  powerful  potential  cauteries  are  made 
in  this  way.  Some  are  reckoned  more  acrid  than  the 
pure  acids  themfelves ;  and  they  have  more  powerful 
effedls  when  taken  internally,  or  at  leaft  feem  to  have. 

Thus  we  can  take  10  or  12  drops  of  a  foffil  acid,  di¬ 
luted  wfith  w'ater,  without  being  difturbed  by  it ;  but 
the  fame  quantity  of  acid  prcvioufly  combined  w ith  fil- 
ver,  quickfilver,  copper,  or  regulus  of  antimony,  will 
throw  the  body  into  violent  diforders,  or  even  prove  a 
poifon,  if  taken  all  at  once. 

This  increafed  a&ivity  was,  by  the  mechanical  phi- 
lofophers,  fuppofed  to  arife  from  the  weight  of  the 
metallic  particles.  They  imagined  that  the  acid  was 
compofed  of  minute  particles  or  the  fhape  of  needles  oi* 
wedges  ;  by  which  means  they  were  capable  of  enter¬ 
ing  the  pores  of  other  bodies,  feparating  their  atom? 
from  each  other,  and  thus  difiolving  them.  To  thefe 
acid  fpiculas  the  metallic  particles  gave  more  force  ; 
and  the  momentum  of  each  particular  needle  or  wedge  - 
was  increafed  in  proportion  to  its  increafe  of  gravity  by 
the  additional  weight  of  the  metallic  particle.  But 
this  theory  is  entirely  fanciful,  and  does  not  corrcfpond 
writh  fadls.  The  activity  of  the  compound  is  not  in 
proportion  to  the  weight  of  the  metal  ;  nor  are  the 
compounds  always  poflefled  of  any  great  degree  of  a- 
crimony  :  neither  is  it  true  that  any  of  them  have  a 
greater  power  of  deftroying  animal  fubftanccs  than  the 
pure  acids  have. 

There  is  a  material  difference  between  the  powders 
called  Jlimuli  and  corrojives.  Let  a  perfon  apply  to 
any  part  of  the  Ikin  a  fmall  quantity  of  lunar  cauflic, 
and  likewife  a  drop  of  ftrong  nitrous  acid,  and  he  will 
find  that  the  acid  adls  with  more  violence  than  the 
cauflic  ;  and  the  diforders  that  are  occafioned  by  the 
compounds  of  metals  and  acids  do  not  proceed  from  a 
caujlicity  in  them,  but  from  the  metal  affedling  and 
proving  a  ftimulus  to  the  nerves  ;  and  that  this  is  the 
O  o  2  cafe, 
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Cautery. 


Caufticity  cafe,  appears  from  their  affecting  fome  particular  neryes 
of  the  body.  Thus  the  compounds  of  antimony  and 
r  mercury  with  the  vegetable  acids,  do  not  (how  the 
fmalleft  degree  of  acrimony }  but,  taken  internally, 
they  produce  violent  convulfive  motions  over  the  whole 
body,  which  are  occafioned  by  the  metallic  matter 
having  a  power  of  producing  this  effect  and  the  acid 
is  only  the  means  of  bringing  it  into  a  diffolved  ftate, 
and  making  it  capable  of  acting  on  the  nervous 
fyflem.  In  general,  however,  the  compounds  of  me¬ 
tallic  fub fiances  with  acids  may  be  confidered  as  mild¬ 
er  than  the  acids  in  a  feparate  ftate  5  but  the  acid  is 
not  fo  much  neutralized  as  in  other  compounds,  for  it 
is  lefs  powerfully  attracted  by  the  metal  5  fo  that  al¬ 
kaline  falts,  abferbent  earths,  or  even  heat  alone,  will 
decompound  them  ;  and  fome  of  the  inflammable  fub- 
ftanees,  as  fpirit  of  wine,  aromatic  oils,  &c.  will  at¬ 
tract  the  acid,  and  precipitate  the  metal  in  its  metallic 
form  :  and  the  metals  can  be  employed  to  preci¬ 
pitate  one  another  in  their  metallic  form  \  fo  that  the 
cohefion  of  thefe  compounds  is  much  weaker  than 
thofe  formed  of  the  fame  acids  with  alkaline  falts  or 
earths. 

CAUSTICS,  is  an  appellation  given  to  fubftances 
of  fo  hot  and  fiery  a  nature,  that,  being  applied,  they 
confume,  and  as  it  were  burn,  the  texture  of  the  parts, 
like  hot  iron. 

Cauftics  are  generally  divided  into  four  forts  \  the 
common  ftronger  cauftic,  the  common  milder  cauftic, 
the  antimonial  cauftic,  and  the  lunar  cauftic.  See 
Pharmacy  and  Chemistry  Index . 

CAUSTIC  Curve ,  in  the  higher  geometry,  a  curve 
formed  by  the  concourfe  or  coincidence  of  the  rays  of 
light  reflected  from  fome  other  curve. 

CAUSUS,  or  Burning  Fever,  a  fpecies  of  con¬ 
tinual  fever,  accompanied  with  a  remarkable  inflamma¬ 
tion  of  the  blood. 

CAUTERIZATION,  the  aa  of  burning  or  fear¬ 


ing  fome  morbid  part,  by  the  application  of  fire  either 
actual  or  potential.  In  fome  places  they  cauterize 
with  burning  tow,  in  others  with  cotton  or  moxa,  in 
others  with  live  coals  $  fome  ufe  Spanifli  wax,  others 
pyramidal  pieces  of  linen,  others  gold  or  filver  3  Seve¬ 
rinus  recommends  flame  blown  through  a  pipe  5  but 
what  is  ufually  preferred  among  us  is  a  hot  iron. 

Cauterizing  irons  are  of  various  figures }  fome  flat, 
others  round,  fome  curved,  &c.  of  all  which  we  find 
draughts  in  Albucafis,  Scultetus,  Ferrara,  and  others. 
Sometimes  a  cautery  is  applied  through  a  capfula,  to 
prevent  any  terror  from  the  fight  of  it.  This  method 
was  invented  by  Placentinus,  and  is  deferibed  by  Scul¬ 
tetus.  In  the  ufe  of  all  cauteries,  care  is  to  be  taken 
to  defend  the  neighbouring  parts,  either  by  a  lamina, 
defenfive  plafter,  or  lint  moiftened  in  oxycrate.  Some¬ 
times  the  hot  iron  is  tranfmitted  through  a  copper  can¬ 
nula,  for  the  greater  fafety  of  the  adjoining  parts. 
The  degrees  and  manners  of  cauterizing  are  varied 
according  to  the  nature  of  the  difeafe  and  the  part  af~ 
fe<Red. 

CAUTERY,  in  Surgery ,  a  medicine  for  burning, 
gating,  or  corroding  any  folid  part  of  the  body. 

Cauteries  are  diftinguifhed  into  two  claffes  ;  adtual 
$nd  potential  :  by  actual  cauteries  are  underftood  red 
%ot  inftruments,  ufually  of  iron  ;  and  by  potential  cau¬ 


teries  are  underltood  certain  kinds  of  corroding  medi-  Cauterr 
nines  fine  Pharmaty  I) 

CAUTION,  in  the ' Civil,  and  Scots  LaW,  denotes^ 
much  the  fame  with  what,  in  the  law  of  England,  is  ^ 
called  Bail. 

CAUTIONER,  in  Scots  Law,  that  perfon  who 
becomes  bound  for  another  to  the  performance  of  any 
deed  or  obligation.  As  to  the  different  kinds  and  ef« 
fedts  of  cautionrv,  fee  Law,  Part  III.  N°  clxxv.  19. 
CAWK.  See  Cauk. 

C  AX  A,  a  little  coin  made  of  lead  mixed  with  fome 
fcoria  of  copper,  ftruck  in  China,  but  current  chiefly 
at  Bantam  in  the  ifland  of  Java,  and  fome  of  the  neigh¬ 
bouring  iflands.  See  (the  Table  fubjoined  to)  Money. 

CAXAMALCA,  the  name  of  a  town  and  diltrift 
of  Peru  in  South  America,  where  there  was  a  molt 
fumptuous  palace  belonging  to  the  Incas,  and  a  mag¬ 
nificent  temple  dedicated  to  the  fun. 

CAXTON,  William,  a  mercer  of  London,  emi¬ 
nent  by  the  works  he  publifhed,  and  for  being  reputed 
the  firft  who  introduced  and  praCtifed  the  art  of  print¬ 
ing  in  England  \  as  to  which,  fee  ( the  Hi/lory  of) 
Printing. 

CAYENNE,  a  rich  town  and  ifland  of  South  Ame¬ 
rica,  and  capital  of  the  French  fettlements  there,  is 
bounded  on  the  north  by  the  Dutch  colonies  of  Suri¬ 
nam,  and  fituated  in  W.  Long.  53.  10.  N.  Lat.  50. 

This  fettlement  was  begun  in  1646.  A  report  had 
prevailed  for  fome  time  before,  that  in  the  interior 
parts  of  Guiana,  there  was  a  country  knowm  by  the 
name  of  El  Dorado ,  which  contained  immenfe  riches  in 
gold  and  precious  (tones  \  more  than  ever  Cortez  and 
Pizarro  had  found  in  Mexico  and  Peru  5  and  this  fa¬ 
ble  had  fired  the  imagination  of  every  nation  in  Eu¬ 
rope.  It  is  fuppofed  that  this  was  the  country  in  queft 
of  which  Sir  Walter  Raleigh  went  on  his  laft  voyage  , 
and  as  the  French  were  not  behind  their  neighbours 
in  their  endeavours  to  find  out  fo  defirable  a  country, 
fome  attempts  for  this  purpofe  were  likewife  made 
by  that  nation  much  about  the  fame  time  5  which  at 
laft  coming  to  nothing,  the  adventurers  took  up  their 
refidence  on  the  ifland  of  Cayenne.  In  1643,  fome 
merchants  of  Rouen  united  their  flock,  with  a  defign 
to  fupport  the  new  colony  \  but,  committing  their  af¬ 
fairs  to  one  Poncet  de  Bretigny,  a  man  of  a  ferocious 
difpofition,  he  declared  war  both  againft  the  colonifls 
and  favages,  in  confequence  of  w  hich  he  w  as  foon  maf- 
facred.  This  cataflrophe  entirely  extinguifhed  the  ar¬ 
dour  of  thefe  affociates }  and  in  1651  a  new  company 
was  efiablifhed.  This  promifed  to  be  much  more  con- 
fiderable  than  the  former  5  and  they  fet  out  with  fueh 
a  capital  as  enabled  them  to  collect  700  or  800  colo- 
nifts  in  the  city  of  Paris  itfelf.  Thefe  embarked  on 
the  Seine,  in  order  to  fail  down  to  Havre  de  Graee  } 
but  unfortunately  the  abbe  de  Marivault,  a  man  of 
great  virtue,  and  the  principal  promoter  of  the  under¬ 
taking,  was  drowned  as  he  was  ftepping  into  his  boat. 
Another  gentleman,  who  was  to  have  a<5ed  as  general, 
wras  affaflinated  on  his  paffage,  and  I  2  of  the  principal 
adventurers  who  had  promifed  to  put  the  colony  into, 
a  flourifhing  fituation,  not  only  were  the  principal 
perpetrators  of  this  fa£t,  but  uniformly  behaved  in  the 
fame  atrocious  manner.  At  laft  they  hanged  one  of 
their  own  number  \  two  died  $  three  were  banilhed  to 
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yenne,  a  defert  ifiand ;  and  the  reft  abandoned  themfelves  to 
ayJus.  every  kind  of  excefs.  The  commandant  of  the  citadel 
deferted  to  the  Dutch  with  part  of  his  garrifon.  The- 
favages,  roufed  by  numberlcfs  provocations,  fell  upon 
the  remainder :  fo  that  the  few  who  were  left  thought 
themfelves  happy  in  efcaping  to  the  Leeward  iflands 
in  a  boat  and  two  canoes,  abandoning  the  fort,  ammu¬ 
nition,  arms,  and  merchandife,  fifteen  months  after  they 
had  landed  on  the  ifiand. 

In  1663,  a  new  company  was  formed,  whofe  capital 
amounted  only  to  8750I.  By  the  afliftance  of  the^ 
miniftry  they  expelled  the  Dutch  who  had  taken  pof- 
feflion  of  the  ifiand,  and  fettled  themfelves  much  more 
comfortably  than  their  predeceffors.  In  1 667  the  ifiand 
was  taken  by  the  Englifti,  and  in  1676  by  the  Dutch, 
but  afterwards  reftored  to  the  French  :  and  finee  that 
time  it  has  never  been  attacked.  Soon  after  fome  pi¬ 
rates,  laden  with  the  fpoils  they  had  gathered  in  the 
South  feas,  came  and  fixed  their  refidence  at  Cayenne  5 
refolving  to  emjMoy  the  treafures  they  had  acquired  in 
the  cultivation  of  the  lands.  In  1688,  Ducaffe,  an  able 
feaman,  arrived  with  fome  {hips  from  France,  and  pro- 
pofed  to  them  the  plundering  of  Surinam.  This  pro-' 
pofal  exciting  their  natural  turn  for  plunder,  the  pirates 
betook  themfelves  to  their  old  trade,  and  almoft  all  the 
reft  followed  their  example.  The  expedition,  however, 
proved  unfortunate.  Many  of  the  affailants  were  kill¬ 
ed,  and  all  the  reft  taken  prifoners  and  fent  to  the 
Caribbee  iflands.  This  lofs  the  colony  has  never  yet 
recovered. 

The  ifiand  of  Cayenne  is  about  16  leagues  in  cir¬ 
cumference,  and  is  only  parted  from  the  continent  by 
two  rivers.  By  a  particular  formation,  uncommon  in 
iflands,  the  land  is  higher  near  the  water  fide,  and  low 
in  the  middle.  Hence  the  ifiand  is  fo  full  of  moraffes, 
that  all  communication  between  the  different  parts  of 
it  is  impoflible,  without  taking  a  great  circuit.  There 
are  fome  fmall  tra£ls  of  an  excellent  foil  to  be  found 
here  and  there  ;  but  the  generality  is  dry,  fandy,  and 
foon  exhaufted.  The  only  town  in  the  colony  is  de¬ 
fended  by  a  covert  way,  a  large  ditch,  a  very  good  mud 
rampart,  and  five  baftions.  In  the  middle  of  the  town 
is  a  pretty  confiderable  eminence,  of  which  a  redoubt 
has  been  made  that  is  called  the  fort.  The  entrance 
into  the  harbour  is  through  a  narrow  channel  *,  and  {hips 
can  only  get  in  at  high  water,  through  the  rocks  and 
reefs  that  are  fcattered  about  this  pafs. 

The  firft  produce  of  Cayenne  was  the  arnotto  *,  from 
the  culture  of  whieh  the  colonifts  proceeded  to  that  of 
cotton,  indigo,  and  laftly  fugar.  It  wras  the  firft  of 
all  the  French  colonies  that  attempted  to  cultivate 
coffee.  The  coffee  tree  was  brought  from  Surinam  in 
2721  by  fome  deferters  from  Cayenne,  who  purefiafed 
their  pardon  by  fo  doing.  Ten  or  twelve  years  after 
they  planted  cocoa.  In  the  year  1752  there  w'ere 
exported  from  Cayenne  260,541  pounds  of  arnotto, 
80,363  pounds  of  fugar,  17,919  pounds  of  cotton, 
26,881  pounds  of  coffee,  91,916  pounds  of  cacao,  618 
trees  for  timber,  and  104  planks. 

CAYLUS,  Count  de,  Marquis  de  Sternay,  Baron 
de  Bronfac,  w  as  born  at  Paris  in  1692.  He  was  the 
eldeft  of  the  two  fons  of  John  Count  de  Caylus,  lieu¬ 
tenant  general  of  the  armies  of  the  king  of  France, 
and  of  the  marchionefs  de  Vilette.  The  count  and 
countefs,  his  father  and  mother,  were  very  careful 


of  the  education  of  their  fon.  The  former  inflruftcd 
him  in  the  profeflion.  of  arms,  and  in  bodily  excrcifes  \ 
the  latter  wratched  over  and  foftcred  the  virtues  of 
his  mind,  and  thU  delicate  talk  {he  difeharged  with 
lingular  fuccefs.  The  countefs  was  the  niece  of 
Madame  de  Maintenon,  and  v*as  remarkable  both 
for  the  folidity  of  her  underftanding  and  the  charms 
of  her  wit.  She  was  the  author  of  that  agreeable 
book  entitled  “  The  Recollections  of  Madame  de 
Caylus,”  of  which  Voltaire  lately  publiftied  an  elegant 
edition.  The  amiable  qualities  of  the  mother  appeared 
in  the  fon  ;  but  they  appeared  with  a  bold  and  mi¬ 
litary  air.  In  his  natural  temper  he  was  gay  and 
fprightly,  had  a  tafte  for  pleafure,  a  ftrong  paflion  for 
independence,  and  an  invincible  averfion  to  the  fer- 
vitude  of  a  court.  Such  were  the  inftruCiors  of  the 
count  de  Caylus.  He  was  only  twelve  years  of  age 
when  his  father  died  at  Bruffels  in  1 704.  After  fi- 
nifiiing  his  exercifcs,  he  entered  into  the  corps  of  the 
Mufquetoires  ;  and  in  his  firft  campaign  in'  the  year 
1709,  he  diftinguifticd  himfelf  by  his  valour  in  fuch  a 
manner,  that  Louis  XIV.  commended  him  before  all 
the  court,  and  rewarded  him  with  an  enfigney  in  the 
Gendarmerie .  In  17 11  he  commanded  a  regiment  of 
dragoons,  which  was  called  by  his  own  name  ;  and 
he  fignalized  himfelf  at  the  head  of  it  in  Catalonia.  In 
1713,  he  was  at  the  fiege  of  Fribourg,  where  he  wa9 
expofed  to  imminent  danger  in  the  bloody  attack  of  th© 
covered  wray.  The  peace  of  Raftadt  having  left  him 
in  a  ftate  of  inactivity  ill  fuited  to  his  natural  temper, 
his  vivacity  foon  carried  him  to  travel  into  Italy  \  and 
his  curiofity  was  greatly  excited  by  the  wonders  of  that 
country,  where  antiquity  is  ftill  fruitful,  and  produces- 
fo  many  objeCts  to  improve  tafte  and  to  excite  admira¬ 
tion.  The  eyes  of  the  count  were  not  yet  learned  5  but 
he  was  ftruck  with  the  fight  of  fo  many  beauties,  and 
foon  became  acquainted  with  them.  After  a  year’s 
abfence,  he  returned  to  Paris  with  fo  ftrong  a  paflion 
for  travelling  and  for  antiquities,  as  induced  him  to 
quit  the  army. 

He  had  no  fooner  quitted  the  fervice  of  Louis,  than 
he  fought  for  an  opportunity  to  fet  out  for  the  Levant. 
When  he  arrived  at  Smyrna,  he  vifited  the  ruins  of 
Ephefus.  From  the  Levant  he  was  recalled  in  Fe¬ 
bruary  1717  by  the  tendernefs  of  his  mother.  From 
that  time  he  left  not  France,  but  to  make  two  excur- 
fions  to  London.  The  Academy  of  Painting  and  Sculp¬ 
ture  adopted  him  an  honorary  member  in  the  year 
1731  ^  and  the  count,  who  loved  to  realize  titles,  fpar- 
ed  neither  his  labour,  nor  his  credit,  nor  his  fortune, 
to  inftruCl,  aflift,  and  animate  the  artifts.  He  wrote 
the  lives  of  the  moft  celebrated  painters  and  engra¬ 
vers  that  have  done  honour  to  this  illuftrious  academy  ^ 
and,  in  order  to  extend  the  limits  of  the  art,  which 
feemed  to  him  to  move  in  too  narrow  a  circle,  he  col- 
leCled,  in  three  different  works,  new  fubjcCts  for  the 
painter,  whieh  he  had  met  with  in  the  works  of  the 
ancients. 

Such  w'as  his  paflion  for  antiquity,  that  he  wiftied 
to  have  had  it  in  his  power  to  bring  the  whole  of  it 
to  life  again.  He  faw  with  regret,  that  the  works 
of  the  ancient  painters,  which  have  been  difeovered' 
in  our  times,  are  effaced  and  deftroyed  almoft’  as  foon 
as  they  are  drawn  from  the  fubterraneous  manfions- 
where -they  were  buried.  A  fortunate  accident  fur- 
„  niftied  - 


Caylus. 
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Cay'tts.  niffied  him  with  the  means  of  fhowing  us  the  compo- 
fition  and  the  colouring  of  the  pictures  of  ancient 
Rome.  The  coloured  drawings  which  the  famous 
Pietro  Sante  Bartoli  had  taken  there  from  antique 
.pifturcs,  fell  into  his  hands.  He  had  them  engraved  *, 
and,  before  he  enriched  the  king  of  France’s  cabinet 
with  them,  he  gave  an  edition  of  them  at  his  own  ex- 
pence.  It  is  perhaps  the  molt  extraordinary  book  of 
antiquities  that  ever  .will  appear.  The  whole  is  paint¬ 
ed  with  a  purity  and  a  precifion  that,  are  inimitable  5 
we  fee  the  livelinefs* rand  the  frelhnefs  of  , the  colouring 
that  charmed  the  Ckefars.  There  were  only.  30  copies 
publiihcd  j  and  there  is  no  reafon  to  expert  that  there 
will  hereafter  be  any  more. 

Count  4^  Caylus  was  engaged  at  the  fame  time  in* 
an  enterprife  Rill  more ,  favourable  to  Roman  gran¬ 
deur,  ,  and  more  interfiling  to  the  French  nation. 
Colbert  had  framed  the  defign- of  engraving  the  Ro¬ 
man  antiquities  that  are  Hill  to  be  feen  in  the  Southern 
provinces  of  France.  By  his'  orders  Mignard  the  ar- 
1  chitcH  had  made  drawings  of  them,  which  Count  de 
Caylus  had  the  good  fortune  to  recover.  He  rcfolved 
to  finilh  the  work  begun  by  Colbert,  and  to  dedicate 
it  to  that  great  miniiler  •,  and  fo  much  had  he  this  en¬ 
terprife  at  heart,  that  he  was  employed  in  it  during  his 
lait  illnefs,  and  warmly  recommended  it  to  M.  Mariettc. 

,  In  1 74?,  Count  Caylus  was. admitted  honorary  mem¬ 
ber  of  the  Academy  of  Belles  Lettres  *,  and  then  it 
was  that  he  feemed  to  have  found  the  place  for  whch 
-nature  defigned  him.  The  ftudy  of  literature  now  be- 
-came  his  ruling  paflion  ;  he  confecrated  to  it  his  time 
and  his  fortune  •,  he  even  renounced  his  pleafures  to 
give  himfelf  wholly  up  to  that  of  making  fome  difeo- 
very  in  the  field  of  antiquity.  But  amidft  the  fruits 
of  his  refearch  and  invention,  nothing  feemed  more 
flattering  to  him  than  his  difeovery  of  encauftic  paint¬ 
ing.  A  defeription  of  Pliny’s,  but  too  concife  a  one 
to  give  him  a  clear  view  of  the  matter,  fuggefted  the 
idea  of  it.  He  availed  himfelf  of  the  friendihip  and 
Ikill  of  M.  Magault,  a  phyfieian  in  Paris,  and  an  ex¬ 
cellent  cheniift  ;  and  by  repeated  experiments  found 
out  the  fecret  of  incorporating  wax  with  divers  tints 
and  colours,  and  of  making  it  obedient  to  the  pencil. 
Pliny  has  made  mention  of  two  kinds  of  encauftie 
painting  praftifed  by  the  ancients  ;  one  of  which  was 
performed  with  wax,  and  the  other  upon  ivory,  with  hot 
punches  of  iron.  It  was  the  former  that  Count  Caylus 
had  the  merit  of  reviving  ;  and  M.  Muntz  afterwards 
made  many  experiments  to  carry  it  to  perfe&ion. 

In  the  hands  of  Count  Caylus,  literature  and  the 
arts  lent  each  other  a  mutual  aid.  But  it  would  be 
endlefs  to  give  an  account  of  all  his  works.  He  pub- 
1  ifired  above  40  diflertations  in  the  Memoirs  of  the 
Academy  of  Belles  Lettres.  The  artifts  he  was  par¬ 
ticularly  attentive  to  ;  and  to  prevent  their  falling  into 
mifiakes  from  an  ignorance  of  codume,  which  the 
abled  of  them  have  Sometimes  done,  he  founded  a 
prize  of  500  livres,  the  objeft  of  which  is  to  explain, 
by  means  of  authors  and  monuments,  the  ufages  of  an¬ 
cient  nations.  In  order  that  he  might  enjoy  with  the 
whole  world  the  treafures  he  had  colle&ed,  he  caufed 
them  to  be  engraved,  and  gave  a  learned  defeription  of 
them  in  a  wTork  w'hich  he  embellifhcd  with  8co  copper¬ 
plates. 

The  ftrength  of  his  conftitution  feemed  to  give  him 
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hopes  of  a  long  life  $  but  a  humour  fettling  in  one  of  Cajluj 
his  legs,  which  entirely  deffroyed  his  health,  he  cx-  ^  I! 
pired  on  the  5th  of  September  1765,  and  by  his  death  Cean^ 
his  family  is  extinct.  The  tomb  erected  to  the  ho*  ^ 
nour  of  Count  Caylus  is  to  be  feen  in  the  chapel  of 
St  Germain  1’Auxerrois,  and  deferves  to  be  remark¬ 
ed.  It  is  perfectly  the  tomb  of  an  antiquary.  This 
monument  was  an  ancient  fepulchral  antique,  of  the 
molt  beautiful  porphyry,  with  ornaments  in  the  Egyp¬ 
tian  tafte.  From  the  moment  he  procured  it,  he  had 
deftined  it  to  grace  the  place  of  his  interment.  While 
he  awaited  the  fatal  hour,  he  placed  it  in  his  garden, 
where  he  ufed  to  look  upon  it  with  a  tranquil  but 
thoughtful  eye,  and  pointed  it  out  to  the  infpc£lion  of 
his  friends. 

The  character  of  Count  Caylus  is  to  be  traced  in 
the  different  occupations  which  divided  his  cares  and 
his  life.  In  fociety,  he  had  all  the  franknefs  of  a  fol- 
dier,  and  a  politenefs  which  had  nothing  in  it  of  de¬ 
ceit  or  circumvention.  Born  independent,  he  applied 
to  ftudies  which  fuited  his  tafte.  His  heart  was  yet 
better  than  his  abilities.  *  In  his  walks  he  ufed  fre¬ 
quently  to  try  the  honeffy  of  the  poor,  by  fending 
them  with  a  piece  of  money  to  get  ehange  for  him. 

In  thefe  cafes  lie  enjoyed  their  confufion  at  not  find¬ 
ing  him  y  and  then  prefenting  himfelf,  ufed  to  com¬ 
mend  their  honeffy,  and  give  them  double  the  fum. 

He  faid  frequently  to  his  friend*,  u  I  have  this  day 
loff  a  crown  \  but  I  was  forry  that  I  had  not  an  op¬ 
portunity  of  giving  a  fccond.  The  beggar  ought  not 
to  want  integrity.”  .  .  * 

CAYSTER,  or  Caystrus,  in  jdnclenb  Goography% 
a  river  of  Ionia,  whole  mouth  Ptolemy  places  between 
Colophon  and  Ephefus  ;  commended  by  the  poets  for 
its  fwans,  which  it  had  in  great  numbers.  Its  fourccr 
was  in  the  Montes  Cilbiani,  (Pliny).  Ccystrius  Cam¬ 
pus  was  a  part  of  the  territory  of  Ephefus.  Catnpi 
Caystriani  of  Lydia  w  ere  plains  lying  in  the  middle  be¬ 
tween  the  inland  parts  and  Mount  Tmolus. 

CAZEROM,  or  Cazeron,  a  city  of  Afia,  in  Per- 
fia,  fituated  in  E.  Long.  70.  N.  Lat.  29.  15. 

C  AZIC,  or  CAzrQUE,  a  title  given  by  the  Spaniards 
to  the  petty  kings,  princes,  and  chiefs,  of  the  feveral 
countries  of  America,  excepting  thofe  of  Peru,  which 
are  called  curatas .  The  French  call  them  cajiques ,  a 
denomination  which  they  always  give  to  the  Tarta¬ 
rian  hordes.— -The  cazics,  in  fome  places,  do  the  offiee 
of  phyficians,  and  in  others  of  prieffs,  as  well  as  of 
captains.  The  dignity  of  cazic  among  the  Chiites,  a 
people  of  South  America,  does  not  defeend  to  chil¬ 
dren,  but  muff  be  acquired  by  valour  and  merit.  Ond 
of  the  prerogatives  attached  to  it  is,  that  the  cazic 
may  have  three  wives,  while  the  other  people  are  al¬ 
lowed  only  one.  Mexico  comprehended  a  great  num¬ 
ber  of  provinces  and  illands,  which  were  governed 
by  lords  called  ca%iques ,  dependent  on  and  tributary  to 
the  emperor.  Thirty  of  thefe  vaffals  are  faid  to  have 
been  fo  powerful,  that  they  were  able,  each  of  them, 
to  bring  an  army  of  100,000  men  into  the  field. 

CAZIMIR,  a  handfome  town  of  Poland,  in  the 
palatinate  of  Lublin,  fituated  on  a  hill  covered  with 
trees,  in  E.  Long.  3.  10.  N.  Lat.  51.5. 

CEA.  See  Ceos. 

CEANOTHUS,  New-Jersey  Tea.  See  Botany 
Index , 
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•toes,  CEBES,  of  Thebes,  a  Socratic  philofopher,  author 
0f  the  admired  Table  of  Cebes  ;  or,  “  Dialogues  on  the 

B*v - '  Birth,  Life,  and  Death  of  Mankind.”  He  flourifhed 

about  405  years  before  Chrift. — The  above  piece  is 
Mentioned  by  fome  of  the  ancient  writers,  by  Lueian, 
D.  Laertius,  Tertullian,  and  Suidas  :  but  of  Cebes 
himfelf  we  have  no  account,  fave  that  he  is  once  men¬ 
tioned  by  Plato,  and  once  by  Xenophon.  The  for¬ 
mer  fays  of  him,  in  his  “  Phaedo,”  that  he  was  a  fa- 
gacious  inveftigator  of  truth,  and  never  affented  with¬ 
out  the  moft  convincing  reafons  :  the  latter,  in  his 
«  Memorabilia,”  ranks  him  among  the  few  intimates 
of  Socrates,  who  excelled  the  reft  in  the  innocency  of 
their  lives.  Cebes’s  Tabu/a  is  ufually  printed  with 
Epi&etus’s  Manua/e. 

CECIL,  William,  Lord  Burleigh,  treafurer  of 
England  in  the  reign  of  Queen  Elizabeth,  was  the  fon 
of  Riehard  Cecil,  Efq.  mailer  of  the  robes  to  King 
Henry  VIII.  He  was  born  in  the  houfe  of  his  grand¬ 
father,  David  Cecil,  Efq.  at  Bourn  in  Lincolnfliire, 
in  the  year  1520  7  and  received  the  rudiments  of  his 
education  in  the  grammar-fehool  at  Grantham.  From 
thence  he  was  removed  to  Stamford  ^  and  about  the 
year  1535,  was  entered  of  St  John’s  College,  Cam¬ 
bridge.  Here  he  began  his  fludies  with  a  degree  of  en- 
thufiaftie  application  very  uncommon  in  young  gentle¬ 
men  of  family.  At  the  age  of  16  he  read  a  fophif- 
try  le&ure,  and  at  19  a  voluntary  Greek  le&ure, 
which  was  the  more  extraordinary  as  being  at  a  time 
when  the  Greek  language  was  by  no  means  univer- 
fally  underftood.  In  1541  he  went  to  London,  and 
became  a  member  of  the  fociety  of  Gray’s  Inn,  with 
an  intention  to  ftudy  the  law  *,  but  he  had  not  been 
long  in  that  fituation  before  an  aecident  introduced 
him  to  King  Henry,  and  gave  a  new  bias  to  his  pur- 
fuits.  O’Neil,  a  famous  Irifh  chief,  coming  to  court, 
had  brought  with  him  two  Irifti  chaplains,  violent  bi¬ 
gots  to  the  Ilomifti  faith  \  with  thefc  Mr  Cecil,  vifit- 
ing  his  father,  happened  to  have  a  warm  difpute  in 
Latin,  in  which  he  difplayed  uncommon  abilities. 
The  king,  being  informed  of  it,  ordered  the  young 
man  into  his  pre fence,  and  was  fo  pleafed  with  his 
converfation,  that  he  commanded  his  father  to  find  a 
place  for  him.  He  accordingly  requeued  the  rever- 
fion  of  the  cujlos  Irevlum ,  which  Mr  Cecil  afterwards 
poiTefted.  About  this  time  he  married  the  filler  of 
Sir  John  Cheke,  by  whom  he  was  recommended  to 
the  earl  of  Hertford,  afterwards  duke  of  Somerfet  and 
prote£lor. 

Soon  after  King  Edward’s  acceffion,  Mr  Cecil  came 
into  the  polTeffion  of  the  office  of  cujlos  brevium ,  worth 
about  240I.  a-ycar.  His  firft  lady  dying  in  1543,  he 
married  the  daughter  of  Sir  Anthony  Cook,  direc¬ 
tor  of  the  king’s  fludies.  In  1547,  he  was  appointed 
by  the  prote&or  mafter  of  requefts  5  and  foon  after 
attended  his  noble  patron  on  his  expedition  again  ft 
the  Seots,  and  was  prefent  at  the  battle  of  Mufiel- 
burgh.  In  this  battle,  which  was  fought  on  the  icth 
of  September  1  ^47,  Mr  Cecil’s  life  was  miraculoufty 
preferved  by  a  friend,  who  on  puffiing  him  out  of  the 
level  of  a  eannon,  had  his  arm  {battered  to  pieces. 
The  fight  and  judgement  of  his  friend  mud  have  been 
as  extraordinary  as  his  friend  (hip,  to  perceive  the  pre- 
cife  direction  of  a  cannon  (hot  }  unlefs  we  fuppofe, 
that  the  ball  was  aimoft  quite  fper.t )  in  which  cafe 


the  thing  is  not  impoffible.  The  ftory  is  told  in  his  Gci!. 
life  by  a  domeftic.  In  the  year  1548,  Mr  Cecil  was 
made  fecretary  of  ftate  j  but  in  the  following  year, 
the  duke  of  Northumberland’s  fa6lion  prevailing,  he 
fullered  in  the  difgraee  of  the  protestor  Somerfet,  and 
was  fent  prifoner  to  the  Tower.  After  three  months 
confinement  he  was  releafed  ;  in  1551  reftored  to 
his  office  ;  and  foon  after  knighted,  and  fworn  cf 
the  privy  council.  In  1553  he  was  made  chancellor 
of  the  order  of  the  Garter,  with  an  annual  fee  of 
100  raerks. 

On  the  death  of  Edward  VI.  Mr  Cecil  prudently 
refufed  to  have  any  concern  in  Northumberland’s  at¬ 
tempt  in  favour  of  the  unfortunate  Lady  Jane  Gray  ; 
and  when  Queen  Mary  aceeded  to  the  throne,  he  was 
graeioufly  received  at  court  *,  but  not  choofing  to 
change  his  religion,  was  difmiffcd  from  his  employ, 
ments.  During  this  reign,  he  was  twice  ele&ed  knight 
of  the  (hire  for  the  county  of  Lineoln  ;  and  often  fpoko 
in  the  houfe  of  commons  with  great  freedom  and 
firmnefs,  in  oppofition  to  the  miniftry.  Neverthelcfs, 
though  a  Proteftant  and  a  patriot  (that  is,  a  courtier 
out  of  place),  he  had  the  addrefs  to  (leer  through  a 
very  dangerous  lea  without  ffiipwreek. 

Queen  Elizabeth’s  acceffion  in  the  year  1558  im¬ 
mediately  difpelled  the  cloud  which  had  obfeured  his 
fortunes  and  minifterial  capacity.  During  the  horrid 
•  reign  of  her  filler,  he  had  conftantly  correfpondcd 
with  the  princefs  Elizabeth.  On  the  very  day  of  her 
acceffion,  he  prefen  ted  her  with  a  paper  containing 
twelve  articles  neceffary  for  her  immediate  difpateh  -7 
and,  in  a  few  days  after,  was  fworn  of  the  privy 
eouncil,  and  made  fecretary  of  ftate.  His  firft  adviee 
to  the  queen  was,  to  call  a  parliament  *,  and  the  firft 
bufinefs  he  propofed  after  it  was  aflembled  was  the 
eftablifhment  of  a  national  ehurch.  A  plan  cf  refor¬ 
mation  was  accordingly  drawn  up  under  his  imme¬ 
diate  infpe&ion,  and  the  legal  eftablifhment  of  the 
church  of  England  was  the  confequence.  Sir  Wil¬ 
liam  Ceeil’s  next  important  eoncern,  was  to  reftore 
the  value  of  the  eoin,  which’  had  in  the  preceding 
reigns  been  eonfidcrably  debafed.  In  1561,  he  was 
appointed  mafter  of  the  wards  ^  and,  in  1571,  ereated 
baron  of  Burleigh,  as  a  reward’  for  his  fervices,  par¬ 
ticularly  in  having  lately  ftifled  a  formidable  rebellion 
in  the  north.  The  following  year  lie  was  honoured 
with  the  Garter,  and  raifed  to  the  office  of  lord  high 
treafurer  of  England.  From  this  period  we  find  him 
the  primum  mobile  of  every  material  tranfadlion  during 
the  glorious  reign  of  Queen  Elizabeth.  'Notwith- 
ftanding  the  temporary  influence  of  other  favourites, 

Lord  Burleigh  was,  in  fa<ft,  her  prime  minifter,  and  the 
perfon  on  whom  (he  chiefly  confided  in  -matters  of  real 
importance.  Having  filled  the  higheft  and  moft  im¬ 
portant  offices  of  the  ftate  for  40  years,  and  guided 
the  helm  of  government  during  the  moft  glorious  pe¬ 
riod  of  Englifh  hiltory,  he  departed  this  life  on  the 
4th  of  Auguft  1598,  in  the  78th  year  of  his  age. 

His  body  was  removed  to  Stamford,  and  there  depo- 
fited  in  the  family  vault,  where  a  magnificent  tomb 
was  erefted  to  his  memory. — Notwithftanding  his 
long  enjoyment  of  fuch  lucrative  employments,  he  left 
only  an  eftate  of  4000I.  per  annum,  1 1  ,cool.  in 
money,  and  effe&s  worth  about  14,0001.  .He" lived, 
indeed,  in  a  manner  ftutable  to  his  high  rank  and  im¬ 
portance* 
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portance.  'He  had  four  places  of  refidcnce,  viz 
lodgings  at'  court,  his  houfe  in  the  Strand,  his  feat  at 
Burleigh  .Park  near  Stamford,  and  his  feat  at  Theo¬ 
bald’s.  The  laft  of  thefe  was  hb  favourite  place  of 
retirement,  where  he  frequently  entertained  the  queen 
.at  a  vaft  expeuce. 

Lord  Burleigh  was  doubtlefs  a  man  of  lingular  abi¬ 
lities  and  prudence,  amiable  in  his  private  character, 
and  one  of  the  mod  able,  upright,  and  indefatigable 
minifters  ever  recorded  in  the  annals  of  this  king¬ 
dom.  His  principal  works  are,  I.  La  Complainte  de 
I'ame  pecker  ejfe,  or  the  Complaint  of  a  fmful  Soul,  in 
French  verfe,  in  the  king’s  library.  2.  Materials  for 
Patten’s  Diarium  exped.  Scoticcv,  London,  1541,  i2mo. 
3.  Slanders  and  lies  malicioufly,  grofsly,  and  impu¬ 
dently  vomited  out,  in  certain  traitorous  books  and 
pamphlets,  againft  two  counfellors,  Sir  Francis  Ba¬ 
con  and  Sir  William  Cecil.  4.  A  fpeech  in  parlia¬ 
ment,  1562,  Strype’s  Mem.  vol.  iv.  p.  107.  5.  Pre¬ 

cepts  or  directions  for  the  well  ordering  of  a  man’s 
life,  1637,  Harl.  Cat.  vol.  ii.  p.  755.  6.  Meditations 

on  the  death  of  his  lady,  Ballard’s  Mem.  p.  184. 
7.  Meditations  on  the  ft  ate  of  England  during  the  reign 
of  Queen  Elizabeth,  manufeript.  8.  The  execution 
of  juftice  in  England  for  the  maintenance  of  public 
and  Chriftian  peace,  &c.  Lond.  1581,  1583,  Somer’s 
trails,  4th  Colledl.  vol.  i.  p.  5.  9.  Advice  to  Queen 

Elizabeth  in  matters  of  religion  and  ft  ate,  ib.  p.  101, 
106.  10.  A  great  number  of  letters.  See  Peck’s 

Dejiderata  Curiofa ,  Howard’s  colledlions,  &c.  II.  Se¬ 
veral  pedigrees,  fome  of  which  are  preferved  in  the 
archbifhop  of  Canterbury’s  library  at  Lambeth,  N° 

299,747- 

CECILIA,  St,  the  patronefs  of  mufic,  has  been 
honoured  as  a  martyr  ever  fince  the  fifth  century. 
Her  ftory,  as  delivered  by  the  notaries  of  the  Roman 
church,  and  from  thence  tranferibed  into  the  Golden 
Legend  and  other  books  of  the  like  kind,  fays,  that 
Ihe  v'as  a  Roman  lady,  born  of  noble  parents  about 
the  year  295  :  That,  notwithftanding  (he  had  been 
converted  to  Chriftianity,  her  parents  married  her  to 
a  young  Pagan  nobleman  named  Valerianus  \  wrho  go¬ 
ing  to  bed  to  her  on  the  wadding  night,  as  the  cuftom 
is,  fays  the  book,  was  given  to  underftand  by  his 
fpoufe,  that  (he  was  nightly  vifited  by  an  angel,  and 
that  he  muft  forbear  to  approach  her,  otherwife  the 
angel  would  deftroy  him.  Valerianus,  fome  what  trou¬ 
bled  at  thefe  words,  defired  that  he  might  fee  his  ri¬ 
val  the  angel  ;  but  his  fpoufe  told  him  that  was  impof- 
fible,  unlefs  he  would  confent  to  be  baptized  and  be¬ 
come  a  Chriftian.  This  he  confented  to ;  after  which, 
returning  to  his  wife,  he  found  her  in  her  clofet  at 
prayer,  and  by  her  fide,  in  the  (hape  of  a  beautiful 
young  man,  an  angel  clothed  with  brightnefs.  After 
fome  converfation  with  the  angel,  Valerianus  told  him 
that  he  had  a  brother  named  Tiburtius,  whom  he 
greatly  v  iftied  to  fee  a  partaker  of  the  grace  which  he 
nimfelf  ad  received.  The  angel  told  him  that  his 
defire  was  granted,  and  that  they  (hould  be  both  crown¬ 
ed  with  martyrdom  in  a  fhort  time.  Upon  this  the 
angel  vaniftied,  and  was  not  long  in  (howing  himfelf 
as  good  as  his  word ;  Tiburtius  was  converted,  and 
both  he  and  his  brother  Valerianus  wrere  beheaded. 
Cecilia  was  offered  her  life  upon  condition  that  (he 
would  facrifice  to  the  deities  of  the  Romans }  but  (he 
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his  refufed  ;  upon  wliich  (he  was  throwm  into  a  caldron 
of  boiling  water,  and  fcalded  to  death.  Others  fay, 
that  (lie  was  (lifted  in  a  dry  bath,  i.  e.  an  enclofurc  from 
whence  the  air  was  excluded,  having  a  (low  fire  un¬ 


derneath  it  \  v'hich  kind  of  death  was  fometimes  in¬ 
flicted  by  the  Romans  upon  women  of  quality  who 
were  criminals.  Upon  the  fpot  where  her  houfe  flood, 
is  a  church,  faid  to  have  been  built  by  Pope  Urban  I. 
who  adminiftered  baptifm  to  her  hufband  and  his  bro¬ 
ther  :  it  is  the  church  of  St  Cecilia  at  Traftevere  ; 
w'ithin  is  a  mod  curious  painting  of  the  faint,  as  alfo 
a  (lately  monument  vrith  a  cumbent  ftatue  of  her  with 
her  face  downwards.  There  is  a  tradition  of  St  Ce¬ 
cilia,  that  (he  excelled  in  mufic  ;  and  that  the  angel 
who  wras  thus  enamoured  of  her,  was  drawn  from  the 
celeftial  regions  by  the  charms  of  her  melody  :  this  ha$~ 
been  deemed  authority  fufficient  to  making  her  the 
patronefs  of  mufic  and  muficians.  The  legend  of  St 
Cecilia  has  given  frequent  occafion  to  painters  and 
fculptors  to  cxercife  their  genius  in  reprefentations  of 
her,  playing  on  the  organ,  and  fometimes  on  the  harp, 
Raphael  has  painted  her  finging  with  a  regal  in  her 
hands  ;  and  Domenichino  and  Mignard,  finging  and 
playing  on  the  harp. 

CECROPS,  the  founder  and  firft  king  of  Athens* 
about  the  time  of  Mofes  the  lawgiver  of  the  He¬ 
brews.  He  was  the  firft  who  eftabli(hed  civil  govern¬ 
ment,  religious  rites,  and  marriage  among  the  Greeks  \ 
and  died  after  a  reign  of  50  years.  See  Attica, 
N°  4. 

CEDAR.  See  Juniferus  and  Pinus,  Botany 
Index . 

The  fpecies  of  cedar  famous  for  its  duration,  is  that 
popularly  called  the  cedar  of  Lebanon  ( Pinus  cedrus), 
by  the  ancients  cedrus  magna ,  or  the  great  cedar  $  alfo 
cedr elate,  Kiti^urn-  See  Pinus,  Botany  Index . 

CEDRENUS,  George,  a  Grecian  monk,  lived  irt 
the  1  ith  age,  and  wrote,  “  Annals,  or  an  abridged 
Hiftory,  from  the  beginning  of  the  World  to  the 
Reign  of  Ifaac  Comnenus  emperor  of  Conftantinople, 
who  fucceeded  Michael  IV.  in  1057.”  This  worlc  1S 
no  more  than  an  extradl  from  feveral  hiftorians.  There 
is  an  edition  of  it,  printed  at  Paris  in  1647,  with  the 
Latin  verfion  of  Xy lander,  and  the  notes  of  Father 
Goar  a  Dominican. 

CEDRUS,  the  Cedar  tree,  Mahogany,  &c.  See 
Juniperus,  Pinus,  and  Swietenia,  Botany  Index. 

CEILING,  in  ArckiteElure,  the  top  or  roof  of  a 
lower  room  ^  or  a  covering  of  plafter  over  laths  nailed 
on  the  bottom  of  the  joAls  that  bear  the  floor  of  the 
upper  room  }  or  where  there  is  no  upper  room,  on  joifts 
for  the  purpofe  ',  hence  called  ceiling  joifts .  The  word 
ceiling  anfwers  pretty  accurately  to  the  Latin  lacunar , 
a  every  thing  over  head.” 

Plaftered  ceilings  are  much  ufed  in  Britain,  more 
than  any  other  country  :  nor  are  they  without  their 
advantages,  as  they  make  the  room  lightfome  ;  are 
good  in  cafe  of  fire  •,  (lop  the  paffage  of  the  duft  \  lef- 
fen  the  noife  over  head  \  and,  in  fummer,  make  the  air 
cooler. 

Ceiling,  in  fea  language,  denotes  the  infide  planks 
of  a  fhip. 

CEIMELIA,  from  xup*t,  “  to  be  laid  up,”  in  an¬ 
tiquity,  denotes  choice  or  precious  pieces  of  furni¬ 
ture  or  ornaments,  referred  or  laid  up  for  extraordi¬ 
nary 
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<  isnelia  nary  occafions  and  ufcs  j  in  which  fenfe,  facred  gar- 
|ll  ments,  veffels,  and  the  like,  are  reputed  of  the  cei- 
^^k^Jmelia  of  a  ehureh.  Medals,  antique  ftones,  figures, 
Ff*  manufcripts,  records,  &c.  are  the  ceimelia  of  men  of 
letters. 

CEIMELIARCHIUM,  the  repofitory  or  place 
where  ceimelia  are  preferved. 

C  E I M  E  L I O  P  H Y  L  A  X ,  (  fr  o  m  Kuyvi  >j  0  v  an  d  Q  v  X  arrea 
I  keep),  the  keeper  or  curator  of  a  collection  of  cei¬ 
melia  5  Sometimes  alfo  denominated  ceimeliarcha .  The 
ceimeliareha,  or  ceimeliophylax,  was  an  offieer  in  the 
aneient  churches  or  monafteries,  anfwering  to  what 
was  otherwife  denominated  chartophylax ,  and  cujlos  ar - 
chivorum . 

CELAiNTE,  in  Ancient  Geography,  the  capital  of 
Phrygia  Magna,  fituated  on  a  cognominal  mountain, 
at  the  common  Sources  of  the  Mseander  and  Marfyas. 
The  king  of  Perfia  had  a  ftrong  place  beneath  the  ei- 
tadel,  by  the  Springs  of  the  Marfyas,  which  rofe  in  the 
market-place,  not  lefs  in  fize  than  the  Maeander,  and 
flowed  through  the  city.  Cyrus  the  younger  had  alfo 
a  palace  there,  but  by  the  fprings  of  the  Maeander, 
which  river  palfed  likewife  through  the  city.  He 
had,  moreover,  an  extenfive  paradife  or  park,  full  of 
wild  beads,  wliieh  he  hunted  on  horfeback  for  exercife 
or  amufement  5  and  watered  by  the  Mseander,  which 
ran  through  the  middle.  Xerxes  was  faid  to  have  built 
thefe  palaces  and  the  citadel  after  his  return  from  his 
expedition  into  Greeee. 

Antiochus  Soter  removed  the  inhabitants  of  Celsenae 
into  a  eity  which  he  named,  from  his  mother,  Apamea; 
and  whieh  became  afterwards  a  mart  inferior  only  to 
Ephefus.  See  Apamea. 

CELANDINE.  See  Chelidonium,  Botany  //*- 
dex. 

CELANO,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  in  Farther  Abruzzo.  It  is  feated  a  mile  from 
the  lake  Celano,  anciently  called  Fucinus.  E.  Long. 
13.  39.  N.  Lat.  41.  56. 

CELARENT,  among  logicians,  a  mode  of  fyllo- 
gifm,  wherein  the  major  and  conelufion  are  univerfal 
negative  propofitions,  and  the  minor  an  univerfal  af¬ 
firmative. 

E.  gr.  cE  None  whofe  underflanding  is  limited  can  be 
j  omnifeient. 

IA  Every  man’s  underflanding  is  limited. 
rEnt  Therefore  no  man  is  omnifeient. 

CELASTRUS.  See  Botany  Index . 

In  Senegal  the  negroes  ufe  the  powder  of  the  root 
*f  this  plant  as  a  fpeeific  again  ft  gonorrhoeas,  whieh  it 
is  faid  to  cure  in  eight  or  fumetimes  in  three  days,  An 
infufion  of  the  bark  of  a  fpecies  of  ftaff  tree,  which 
grows  in  the  ifle  of  France,  is  faid  to  poffefs  the  fame 
virtues. 

CELEBES,  an  ifland  in  the  Indian  fea,  fituated  un¬ 
der  the  equator,  and  called  by  fome  MacaJJar .  The 
length  and  breadth  have  not  been  accurately  comput¬ 
ed  but  the  erreumferenee,  at  a  medium,  is  about  800 
miles.  It  had  formerly  fix  kingdoms,  which  are  re¬ 
duced  to  one.  The  air  is  hot  and  moiit,  and  fubje£l 
to  great  rains  during  the  north-weft  winds,  which  blow 
from  November  to  March,  at  which  time  the  country 
is  overflowed,  and  for  this  reafon  they  build  their 
houfes  on  piles  of  wood  ten  feet  high.  The  moll  health- 
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ful  time  is  during  the  northern  monfoons,  which  fel-  Celebes, 
dom  fail  blowing  regularly  in  one  part  of  the  year. ,  e  *~res' 
The  chief  vegetables  are  riee  and  coeoas  j  but  they 
have  ebony,  fanders,  &c.  Their  fruits  and  flowers 
are  much  the  fame  as  in  the  neighbouring  parts  of  the 
Indies.  They  have  pepper,  fugar,  betel,  areca,  the 
fineit  cotton,  and  opium.  The  natives  have  bright 
olive  complexions,  and  the  women  have  finning  black 
hair.  They  are  thought  to  be  very  handfome  by  the 
Dutch  and  Chinefe,  who  often  purehafe  them  for 
bedfellows.  The  men  are  induftrious,  robuft,  and 
make  excellent  foldiers.  Their  arms  arc  labres,  and 
trunks,  from  whence  they  blow  poifoned  darts,  which 
are  pointed  with  the  tooth  of  a  fea-filh.  Some  like¬ 
wife  ufe  poifoned  daggers.  They  were  the  laft  of  the 
Indian  nations  that  were  enflaved  by  the  Dutch,  whieh 
could  not  be  effe6led  till  after  a  long  war.  They  teach 
their  children  to  read  and  write,  and  their  characters 
have  fome  refemblance  of  the  Arabie.  Their  religion 
being  Mahometan,  the  men  indulge  themfelves  in  many 
wives  and  concubines.  The  employment  of  the  -wo¬ 
men  is  fpinning,'  cookery,  and  making  their  own  and 
their  hufbands  clothes.  The  men  wear  jewels  in  their 
ears,  and  the  women  gold  chains  about  their  neeks. 

The  inhabitants  in  general  go  half-naked,  without  any 
thing  on  their  head,  legs,  or  fe$t,  and  fome  have  no¬ 
thing  but  a  cloth  about  their  middle.  The  ftreets  of 
the  town  Maeafiar  are  fpacious,  and  planted  with  tree* 
on  every  fide.  It  (lands  by  the  fide  of  the  only  large 
river  they  have  in  the  ifland.  The  Dutch  have  a  fort 
here,  mounted  with  40  guns,  and  garrifoned  with  700 
men.  There  is  only  one  other  town  of  note,  called 
Jampandam ,  where  they  alfo  have  a  fort.  The  ifland 
is  not  near  fo  populous  as  when  the  Dutch  conquered 
it  5  the  men  being  hired  for  foldiers  in  moll  of  the 
neighbouring  countries. 

The  religion  of  thefe  iflands  was  formerly  idolatry. 

They  worfhipped  the  fun  and  moon.  They  faerificed 
to  them  in  the  public  fquares,  having  no  materials 
whieh  they  thought  valuable  enough  to  be  employed 
in  railing  temples.  About  two  centuries  ago,  fome 
Chriftians  and  Mahometans  having  brought  their  opi¬ 
nions  to  Celebes,  the  principal  king  of  the  country 
took  a  diflike  to  the  national  worfliip.  Having  con¬ 
vened  a  general  affembly,  he  afeended  an  eminence, 
when,  fpreading  out  his  hands  towards  heaven,  he  told 
the  Deity,  that  he  would  acknowledge  for  truth  that 
doflrine  whofe  minifters  (hould  firft  arrive  in  his  domi¬ 
nions,  and,  as  the  winds  and  waves  were  at  his  com¬ 
mand,  the  Almighty  would  have  himfelf  to  blame  if 
he  embraced  a  falfehood.  The  affembly  broke  up,  de¬ 
termined  to  wait  the  orders  of  heaven,  and  to  obey  the 
firft  mifliomaries  that  (hould  arrive.  The  Mahometans 
were  the  moil  active,  and  their  religion  accordingly 
prevailed. 

CELERES,  in  Roman  antiquity,  a  regiment  of 
body --guards  belonging  to  the  Roman  kings,  eftablifhed 
by  Romulus,  and  compofed  of  300  young  rnen,  cho- 
fen  out  of  the  moft  illuftrious  Roman  families,  and  ap¬ 
proved  by  the  fuffrages  of  the  euriae  of  the  people* 
each  of  wfliieh  furnifhed  ten.  The  name  comes  from 
ccler,  u  quick,  ready  and  w-as  given  them  becaufc 
of  their  promptnefs  to  obey  the  king. 

The  celeres  always  attended  near  the  king^s  perfon, 
to  guard  him,  to  be  ready  to  carry  his  orders,  and  t© 
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C'elerrs,  execute  them.  In  war  they  made  the  van-guard  in 
^en  the  engagement,  which  they  always  began  firftj  in  re- 
i  treats  they  made  the  rear-guard. 

Though  the  ceLres  were  a  body  of  horfe,  yet  they 
ufually  difmounted,  and  fought  on  foot  3  their  com¬ 
mander  w'as  called  tribune,  or  piefedl  of  the  celeres. 
They  were  divided  into  three  troops  of  too  each, 
commanded  hy  a  captain  called  centurio:  their  tribune 
was  the  fecond  perfon  in  the  kingdom. 

Plutarch  lays,  Nania  broke  the  celeres.  If  this  be 
true,  they  were  Toon  re-eiiabliihed  3  for  we  find  them 
under  mod  of  the  ‘ucceeding  kings  :  w  jlnefs  the  great 
B  urns,  who  ex ’  died  the  I'arqums,  and  w  ho  w  as  the 
tii 1  ne  or  the  < eDes. 

CELERl,  in  Bo  nny,  the  Englith  name  of  a  variety 
of  the  Apium  Gray  colens. 

Idle  feed  of  eeleri  ibould  be  Town  at  two  or  three 
d  derent  times,  the  be  ter  to  continue  it  for  ufe  through 
the  wh  )le  iea  on  without  running  up  to  feed.  The 
fir  if  fowing  Should  be  in  the  beginning  of  March,  upon 
a  gentle  hot-bed  3  the  fecond  may  be  at  the  end  of 
the  fame  month,  which  ought  to  be  in  an  open  fpot 
of  light  earth,  where  it  may  enjoy  the  benetit  of  the 
fun  ;  the  third  time  of  fowing  fhould  be  in  the  latter 
end  of  April,  or  beginning  of  May,  on  a  moift  foil  ; 
and  if  expofed  to  the  morning  fun  only,  it  will  be  16 
much  the  better,  but  it  fhould  n  t  be  under  the  drip 
of  trees.  The  middle  of  May,  fome  of  the  p'ants  of 
the  firfl  fowing  will  be  fit  to  tranfplant  for  blanch¬ 
ing. 

The  manner  of  tranfplanting  it  is  as  follows  :  after 
having  cleared  the  ground  of  weeds,  you  mull;  dig  a 
trench  by  a  line  about  10  inches  wide,  and  8  or  9 
'inches  deep,  loofening  the  earth  in  the  bottom,  and 
laying  it  level  3  and  the  earth  that  comes  out  of  the 
trench  fhould  be  equally  laid  on  each  fide  the  trench 
to  be  ready  to  draw  in  again  to  earth  the  eeleri  as  it 
advances  in  height.  Thefe  trenches  fhould  be  made 
at  three  feet  diilance  from  each  other  3  then  plant  your 
plants  in  the  middle  of  the  trench,  at  about  four  or 
five  inches  diftance,  in  one  flraight  rowr,  having  be¬ 
fore  trimmed  the  plant®,  and  cut  off  the  tops  of  the 
long  leaves  :  and  as  they  are  planted,  you  mull  obfei  ve 
to  clofe  the  earth  well  to  their  roots  with  your  feet, 
and  to  wrater  them  plentifully  until  they  have  taken 
new  root.  As  thefe  plants  advance  in  height,  you 
mufl  obferve  to  draw  the  earth  on  each  fide  clore  to 
them,  being  careful  not  to  bury  their  hearts,  nor  ever 
to  do  it  but  in  dry  weather  3  otherwife  the  plants  will 
rot.  When  your  plants  have  advanced  a  confi  erable 
height  above  the  trenches,  and  all  the  earth,  which 
was  laid  on  the  fides  thereof,  hath  been  employed  in 
earthing  them  up,  you  muff  then  make  ufe  of  a  lpade 
to  dig  up  the  earth  between  the  trenehes,  vhieh  mult 
alfo  be  made  ufe  of  for  the  fame  purpofe,  continuing 
from  time  to  time  to  earth  it  up  until  it  is  fit  for  ufe. 
The  laft  crop  fhould  be  planted  in  a  drier  foil,  to  pre¬ 
vent  its  being  rotted  with  too  much  wet  in  the  winter. 
You  will  do  well  to  cover  your  ridges  of  eeleri  with 
fome  pea fe -haulm,  or  fome  fuch  light  coveiing,  when 
the  froft  is  very  hard,  which  will  admit  the  air  to  the 
pbnts  ;  for  if  they  are  covered  too  clofe,  they  will  be 
very  fubjedl:  to  rot  :  by  this  means  you  will  preferve 
your  eeleri  till  fpring  3  but  you  mufl  remember  to 
take  off  the  covering  whenever  the  weather  w  ill  per¬ 


mit,  otherwife  it  will  be  apt  to  catiie  the  eeleri  to  pipe  Cclert 
and  run  to  feed.  The  eeleri,  when  full  blanched,  will  II 
not  continue  good  above  three  weeks  or  a  month  be-  t  * ln^ 
fore  it  will  rot  or  pipe  3  therefore,  in  order  to  con¬ 
tinue  it  good,  you  fhould  have  at  lealt  fix  or  feven  dif¬ 
ferent  feafons  of  planting,  proportioned  to  the  con- 
fumption. 

The  other  fort  of  eeleri,  which  is  commonly  called 
ceienac ,  is  to  be  managed  in  the  fame  manner  3  ex¬ 
cepting  that  this  fhould  be  planted  on  the  level  ground, 
or  in  very  ihallow  drills  :  for  this  plant  leldom  grows 
above  eight  or  ten  inches  high,  fo  requires  but  little 
earthing  up  3  the  great  excellency  of  tins  being  in  the 
fize  of  the  root,  which  is  often  as  large  as  ordinary 
turnips. 

The  belt  method  to  fave  the  feed  of  eeleri,  is  to  '] 

make  choice  of  fome  long  good  roots  of  the  Upright 
eeleri,  which  have  not  been  too  much  blanched,  and 
plant  them  out,  at  about  a  foot  afundcr,  in  a  moift 
foil,  early  in  the  fpring  3  and  when  they  run  up  to 
feed,  keep  them  fupported  with  flakes,  to  prevent 
their  being  broken  down  with  the  wind  :  and  in  July, 
when  the  feed  btgms  to  be  formed,  if  the  feafon  fhould 
prove  very  dry,  it  will  be  proper  to  give  feme  water 
to  the  plant,  which  will  greatly  help  its  producing 
good  feeds.  In  Augufl  thefe  leeds  will  be.  ripe,  at 
which  time  it  fhould  be  cut  up,  in  a  dry  time,  and 
fpread  upon  cloths  in  the  fun  to  dry  3  then  beat  out 
the  feeds,  and  preferve  it  in  bags  for  ufe. 

CELERI ,  IV lid,  (^Apiuni  antar&icumf  was  found  in 
confiderable  quantities  by  Sir  Jofcph  Banks  ana  Dr 
Solander  on  the  coalt  of  Terra  del  Fuego.  It  is  like 
the  garden  eeleri  in  the  colour  and  diipofition  of  the 
flowers,  but  the  leaves  are  of  a  deeper  green.  The 
tafte  is  between  that  of  eeleri  and  pariley.  It  is  a  very 
ufeful  ingredient  in  the  foup  for  ft  amen,  becaufe  of  its 
antifeorbutie  quality. 

CELERITY,  in  Mechanics ,  the  fwiftnefs  of  any 
body  in  motion.  It  is  alfo  defined  to  be  an  affection 
of  motion,  by  which  any  moveable  bedy  runs  through 
a  given  fpace  in  a  given  time. 

CELESTINc,  a  religious  order  fo  called  from  their 
founder  Peter  de  Mcuron,  afterwards  railed  to  the 
pontificate  under  the  name  of  Celeftin  V .  I  his  Peter, 
who  was  born  at  Ifernia,  a  little  town  in  the  kingdom 
of  Naples,  in  the  year  1215,  of  but  mean  parents,  re¬ 
tired,  while  very  young,  to  a  folitary  mountain,  in 
order  to  dedicate  himfelf  wholly  to  prayer  and  morti¬ 
fication.  The  fame  of  his  piety  brought  ftveral,  out 
of  curiofity,  to  lee  him  3  fome  of  whom,  charmed  with 
his  virtues,  renounced  the  world  to  accompany  him  in 
his  folitude.  With  thefe  he  formed  a  kind  of  commu¬ 
nity  in  the  year  1254  :  which  wras  approved  by  Pope 
Urban  IV.  in  1264,  and  erc&ed  into  a  diftindl  order, 
called  the  hermits  of  St  Damien.  Peter  de  Meuron 
gove-ned  this  order  till  1286,  when  his.  love  of  foli- 
tude  and  retirement  induced  him  to  quit  the  charge. 

In  July  1  94,  the  great  reputation  of  his  landlity  rai- 
fed  him,  though  much  againft  his  will,  to  the  pontifi¬ 
cate.  He  then  took  the  name  of  Celeftin  V .  and  his 
order  that  of  Ceieftms  from  him.  By  his  bull  he  ap¬ 
proved  their  conftitutions,  and  confirmed  all  their  mo- 
naileries  to  the  number  of  20.  But  he  fat  too  ftiort 
time  in  the  chair  of  St  Peter  to  do  many  great  things 
for  his  order  3  for  having  governed  the  church  five 

months 


CEL 


[  299  ] 


liftins  month?  and  a  few  days,  and  confidering  the  great  bur¬ 
den  he  had  taken  upon  him,  to  which  he  thought  him- 
felf  unequal,  he  folemnly  renounced  the  pontificate  in 
a  eonfiilory  held  at  Naples. 

After  his  death,  which  happened  in  1296,  his  order 
made  great  progrefs  not  only  in  Italy,  but  in  France 
like  wife  :  whither  the  then  general  Peter  of  Tivoli 
fent  12  religious,  at  the  requell  of  King  Philip  the 
Fair,  who  gave  them  two  monafleries  ;  one  in  the  fo- 
reil:  of  Orleans,  and  the  other  in  the  forefl  of  Com- 
peigne  at  Mount  Chartres,  this  order  likcwife  palled 
into  feveral  provinces  of  Germany,  ihcy  have  about 
96  convents  in  Italy,  and  2i  in  France,  under  the  title 
-of  priories. 

The  Celeftins  rife  two  hours  after  midnight  to  lay 
matins.  They  eat  no  flelh  at  any  time,  except  when 
they  are  fick.  They  fall  every  Wednefday  and  Fri¬ 
day,  from  Ealler  to  the  feaft  of  the  exaltation  of  the 
holy  crofs  ;  and,  from  that  feaft  to  Eailer,  every  day. 
As  to  their  habit,  it  confifts  of  a  white  gown,  a  ca- 
puche,  and  a  black  fcapulary.  In  the  choir,  and  when 
they  go  out  of  the  monaftery,  they  wear  a  black  cowl 
■With  the  capuche  :  their  ihirts  are  of  ferge. 

CELETES,  or  CeletAl  (from  xsAus,  a  race-korfe ) 
in  antiquity,  denote  finglc  or  faddle-horfes,  by  way  of 
contradiflin£tion  from  thofe  yoked  or  harnefied  toge¬ 
ther,  called  bigarii ,  quadrigarv ,  &e.  The  fame  de¬ 
nomination  is  alfo  given  to  the  cavaliers  or  riders  on 
horfebaek  ;  and  hence  feme  deduce  celeres,  the  name 
-of  Romulus’s  guard. 

CELEUSMA,  or  CeleuMA,  in  antiquity,  the 
(hout  or  cry  of  the  feamen,  whereby  they  animated 
each  other  in  their  work  of  rowing.  The  word  is 
formed  from  KiXtvuv,  to  call,  to  %ive  the JtgnaL 
,  CELEUSMA,  was  alfo  a  kind  of  fong  or  formula,  re- 
hearfed  or  played  by  the  mailer,  or  others,  to  diredl 
the  ftrokes  and  movements  of  the  mariners,  as  well  as 
to  encourage  them  to  labour.  See  Celeustes. 

CELEUSTES,  in  Ancient  Navigation',  the  boat- 
fvvain  or  officer  appointed  to  give  the  rowers  the  fignal, 
when  they  were  to  pull,  and  when  to  Hop.  He  is  al¬ 
fo  denominated  epooeus,  and  by  the  Romans,  pGrtiJcu - 
lus  ;  fometimes  fimply  hortatory 

CELIBACY,  the  Hate  of  unmarried  perfons.  Sca- 
liger  derives  the  word  from  the  Greek  “  bed,” 

and  A  a™,  lioquo,  “  I  leave  others  fav  it  is  formed 
from  Cceli  beatitude),  q.  d.  the  bleffedreft  of  heaven . 

The  ancient  Romans  ufed  all  means  imaginable  to 
difeourage  celibacy.  Nothing  was  more  ufual  than 
for  the  ceufors  to  impofe  a  fine  on  bachelors.  Diony- 
fius  Halicarnalfenfls  mentions  an  ancient  conflitution 
whereby  all  perfons  of  full  age  were  obliged  to  marry. 
But  the  firfi  law  of  that  kind,  of  which  we  have  any 
certainty,  is  that  under  Auguflus,  called  lex  Julia  de 
marhandis  ordinibus .  It  was  afterwards  denominated 
Papin  Pofyp  ea,  and  more  ufually  Julia  Papia ,  in  re¬ 
gard  of  fome  new  fandlions  and  amendments  made  to 
it  under  the  confuls  Papius  and  Poppaeus.  By  this 
law,  divers  prerogatives  were  given  to  perfons  who 
had  many  children  ;  penalties  impofed  on  thofe  who 
lived  a  fingle  life,  as  that  they  fhould  be  incapable  of 
receiving  legacies,  and  not  exceeding  a  certain  propor¬ 
tion. 

CELIB  ATE,  the  fame  wdth  eelibacy  *,  but  it  is 
chiefly  ufed  in  fpeaking  of  the  fingle  life  of  the  Popilh 
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clergy,  or  the  obligation  they  are  under  to  ’abflam 
from  marriage.  In  this  fenfe  we  fay  the  law  of  celt -  ' 
bate .  Monks  and  religious  take  a  vow  of  celibate  \ 
and  what  is  more,  of  chaftity. 

The  church  of  Rome  impofes  an  univerfal  celibacy 
on  all  its  clergy,  from  the  pGpe  to  the  lowed  deacon 
and  fubdeacon.  The  advocates  for  this  ufage  pretend 
that  a  vow  of  perpetual  celibacy  was  required  in  the 
ancient  church  as  a  condition  of  ordination,  even  from 
the  earlieft  apoftolic  ages.  But  the  contrary  is  evi¬ 
dent  from  numerous  examples  of  bilhops  and  archbi- 
fh ops,  who  lived  in  a  flatc  ©f  matrimony,  without  any 
prejudice  to  their  ordination  or  their  fundlion.  It  is 
generally  agreed  that  moll  of  the  apollles  were  mar¬ 
ried.  Some  fay  all  of  them,  except  St  Paul  and  St 
John.  Others  fay  St  Paul  himfelf  was  married,  be- 
caufe  he  writes  to  his  yoke-fellow,  wrhom  they  inter¬ 
pret  his  wife.  Be  this  as  it  will,  in  the  next  ages 
after  the  apollles,  we  have  accounts  of  divers  mar¬ 
ried  bilhops,  prelbyters,  and  deacons,  without  any  re¬ 
proof  or  mark  of  difhenour  fet  on  them  5  e.  g.  Yalens, 
prefbyter  of  Philippi,  mentioned  by  Polycarp  ;  and 
Chaeremon,  bifiiop  of  Nilus.  Novatus  was  a  married 
prefbyter  of  Carthage,  as  we  learn  from  Cyprian  5  who 
himfelf  was  alfo  a  married  man,  as  Pagi  confeffes  5 
and  fo  was  Csecihus  the  prefbyter  who  converted  him  \ 
and  Numidius,  another  prefbyter  of  Carthage.  The 
reply  which  the  Romanills  give  to  this  is,  that  all  mar¬ 
ried  perfons,  when  they  came  to  be  ordained,  promi- 
fed  ro  live  feparate  from  their  wives  by  confent,  which 
anfwered  the  vow  of  celibacy  in  other  perfons.  But 
this  is  not  only  faid  without  proof,  but  againll  it.  For 
Novatus  prefbyter  of  Carthage  was  certainly  al  owed 
to  cohabit  with  his  w*fe  after  ordination;  as  appears 
from  the  charge  that  Cyprian  burgs  againll  him,  that 
he  had  (truck  and  abufed  his  wife,  and  thereby  caufed 
her  io  mlfcarry.  There  feems  indeed  to  have  been, 
in  fome  cafes,  a  tendency  towards  the  introduction  of 
Ech  a  law  by  one  or  two  zealots  ;  but  the  motion 
was  no  fooner  made  than  it  was  quaihed  by  the  au¬ 
thority  of  wifer  men.  rl  hus  Eufebius  obfevves,  that 
Pinvtus,  bilhep  of  Gnofius  in  Crete,  was  for  lay  g 
the  law  of  celibacy  upon  his  brethren  ;  but  Lions  is 
bilhop  of  Corinth  wrote  to  him,  that  he  ihould  confi- 
der  the  weaknefs  of  men,  and  not  impofe  that  heavy 
burden  on  them.  In  the  council  of  Nice,  anno  3^5* 
the  motion  was  renewed  for  a  law  to  oblige  the  cler¬ 
gy  to  abstain  from  all  eonjugal  fociety  with  their  wives, 
whom  they  had  married  before  their  ordination  *,  but 
Paphnutius,  a  famous  Egyptian  bifimp,  and  one  who 
himfelf  never  was  married,  vigorously  declaimed  a- 
gainft  it,  upon  which  it  was  unanimoufiy  rejected,  bo 
Socrates  and  Sozomen  tell  the  (lory  ;  to  which  all 
that  Valelius,  after  Bellarmin,  has  to  fay,  is,  that  be 
fufpedls  the  truth  of  it.  The  council  in  Trullo,  held 
in  692,  made  a  difference  in  this  refpedl  between  bi- 
fhops  and  prelbyters  ;  allowing  prelbyters,  deacons, 
and  all  the  inferior  orders,  to  cohabit  with  their  wives 
after  ordination  ;  and  giving  the  Roman  church  a 
fmart  rebuke  for  the  contrary  prohibition,  but  at  the 
fame  time  laying  an  injundlion  upon  bilhops  to  live  fe¬ 
parate  from  their  wives,  and  appointing  the  wives  to 
betake  themfelves  to  a  monaflic  life,  or  become  de^- 
coneffes  in  the  church.  And  thus  was  a  total  celibate 
eflablifhed  in  the  Greek  church  as  to  bilhops,  but  not 
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Celibate  any  others.  In  the  Latin  church,  the  like  eftabliffi- 
K  ment  was  alfo  made,  but  by  (low  fteps  in  many  places. 

(  For  in  Africa,  even  bifhops  themfclves  cohabited  with 
*  their  wives  at  the  time  of  the  council  of  Trullo.  The 
celibacy  of  the  clergy,  however,  appears  of  an  ancient 
Handing,  if  not  of  command  and  ncceffity,  yet  of 
counfel  and  choice.  But  as  it  is  clearly  neither  of  di¬ 
vine  nor  apoftolical  inftitution,  it  is  at  firft  hard  to  con¬ 
ceive  from  what  motive  the  court  of  Rome  perfifted  fo 
very  obftinately  to  impofe  this  inftitution  on  the  cler¬ 
gy.  But  we  are  to  obferve  that  this  was  a  leading  ftep 
to  the  execution  of  the  projeft  formed  of  making  the 
clergy  independent  of  princes,  and  rendering  them  a 
feparate  body  to  be  governed  by  their  own  laws.  In 
effe£l,  while  priefts  had  children,  it  was  very  difficult 
to  prevent  their  dependence  on  princes,  whofe  favours 
have  fuch  an  influence  on  private  men  \  but  having  no 
family,  they  were  more  at  liberty  to  adhere  to  the 
pope. 

CELIDOGRAPHIA,  the  defeription  of  the  fpots 
which  appear  on  the  furfaces  of  the  fun  and  planets. 
See  Astronomy. 

CELL,  {Celia)  in  ancient  writers,  denotes  a  place 
or  apartment  ufually  under  ground,  and  vaulted,^  in 
which  were  ftored  up  fome  fort  of  neceffaries,  as  wine, 
honey,  and  the  like  }  and  according  to  which  it  was 
called  Celia  Vinaria ,  Ollearia ,  Mellaria ,  &c.  The 
word  is  formed  from  the  Latin  celare ,  to  conceal. . 

Cella  was  alfo  ufed  for  the  lodge  or  habitation  of 
a  common  proftitute,  as  being  anciently  under  ground, 
hence  alfo  denominated  forn ix. 

Intravit  calidum  veteri  cent  one  lupanar , 

Et  cellam  iiacuam .  Juv.  Sat.  vi.  ver.  121. 

On  which  place  an  ancient  fcholiaft  remarks,  that  the 
names  of  the  whores  were  written  on  the  doors  of  their 
feveral  cells  \  by  which  we  learn  the  meaning  of  in- 
feripta  cella  in  Martial,  lib.  xi.  Ep.  46. 

Cella  was  alfo  applied  to  the  bedchambers  of  do- 
meftics  and  fervants*,  probably  as  being  low  and  nar¬ 
row — Cicero,  inveigh  mg  againft  the  luxury  of  Anto¬ 
ny,  fays  the  beds  in  the  very  eellse  of  his  fervants  were 
fpread  with  pompous  purple  coverlets. 

Cella  is  alfo  applied  to  the  members  or  apartments 
of  baths.  Of  thefe  fhere  were  three  principal,  called 
frigid ana ,  tepidaria ,  and  caldaria  ,*  to  which  may  be 
added  a  fourth,  called  cella  ajfa ,  and  fometimes>^/o- 
ria. 

Cella  likewife  fignified  the  adyta,  or  inmoft  and 
moft  retired  parts  of  temples,  wherein  the  images  of 
the  gods  to  whom  the  edifices  were  confecrated  were 
preferved.  In  this  fenfe  we  meet  with  cella  Jovis ,  cel¬ 
la  Concordia .  r 

Cella  is  alfo  ufed  for  a  letter  or  fubordmate  fort  of 
monaftery  dependent  on  a  great  one,  by  which  it  was 
eroded,  and  continues  ftill  to  be  governed.  The  great 
abbeys  in  England  had  moft  of  them  cells  in  places 
diftant  from  the  mother  abbey,  to  which  they  were  ac¬ 
countable,  and  from  which  they  received  their  fupe- 
riors.  The  alien  priories  in  England  were  cells  to 
abbeys  in  Normandy,  France,  Italy,  &c.  The  name 
cell  was  alfo  given  to  rich  and  confiderable  monaftcries 
not  dependent  on  any  other. 

CELL  fignifies  alfo  a  little -apartment  or  chamber, 
fuch  as  thole  wherein  the  ancient  monks,  folitaries,  and 
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hermits,  lived  in  retirement.  Some  derive  the  word  Cell 
from  the  Hebrew  aba,  i.  e.  “a  prilon,  or  place  where  || 
any  thing  is  fhut  up.” 

The  fame  name  is  ftill  retained  in  divers  monafteries. 

The  dormitory  is  frequently  divided  into  fo  many 
cells  or  lodges.  The  Carthufians  have  eaeh  a  feparate 
houfe,  which  ferves  them  as  a  cell.  The  hall  where¬ 
in  the  Roman  conclave  is  held,  is  divided  by  parti¬ 
tions  into  divers  cells,  for  the  feveral  cardinals  to 
lodge  in. 

Cell  is  alfo  a  name  given  to  the  little  diviilons  in 
honeycombs,  which  are  always  regular  hexagons.  See 
Bee. 

Cell,  in  Botany ,  is  applied  to  the  hollow  place  be¬ 
tween  the  partitions  in  the  pods,  hulks,  and  other  feed- 
veffcls  of  plants  :  according  as  there  is  one,  two,  three, 

Sec.  of  thefe  cells,  the  vefftl  is  faid  to  be  unilocular, 
bilocular,  trilocular,  See. 

Cells,  in  Anatomy ,  little  bags,  or  bladders,  wffiere 
fluids  or  other  matters  are  lodged }  called  loculi,  cellu- 
Ice,  See.  Thus  the  cellula  adtpofe  are  the  little  cells 
where  the  fat  is  contained  }  cellulcc  in  the  colon,  are 
fpaces  wherein  the  excrements  are  detained  till  void¬ 
ed,  &c. 

CELLAR  ( Cellarium ),  in  ancient  writers,  denotes 
the  fame  with  cella,  viz.  a  confervatory  ol  eatables  or 
drinkables. 

Cellar  differs  from  vault,  as  the  latter  is  fuppofed  to 
be  deeper,  the  former  being  frequently  little  below  the 
furface  of  the  ground.  In  which  fenle,  cellarium  alfo 
differed  from  penus ,  as  the  former  was  only  a  ftorehoufe 
for  feveral  days,  the  latter  for  a  long  time,  i  bus  it 
is  the  ba&roperatge,  a  fort  of  ancient  Cynics,  aie  laid 
by  St  Jerome  to  carry  their  cellar  about  with  them. 

Cellarium  alfo  denoted  an  allowance  of  bread,  wine, 
oil,  or  other  provifion,  furnifhed  out  of  the  cella,  to 
the  ufe  of  the  governor  of  the  province  and  his  officers, 

Stc.  In  which  fenfe,  the  word  amounts  to  much  the 
fame  with  annona . 

Cellars,  in  modern  building,  are  the  loweft  rooms 
in  a  houfe,  the  ceilings  of  which  ufually  lie  level  wfith 
the  furface  of  the  ground  on  which  the  houfe  is  built  j 
or  they  are  fituated  under  the  pavement  before  the 
houfe,  efpecially  in  ftreets  and  fquares. 

Cellars,  and  other  places  vaulted  under  ground,  were 
called  by  the  Greeks  hypogcca  :  the  Italians  ftill  call 
them  fundi  del  i  cafe. 

CELLARER,  or  Cellerer,  Cellerarius  or  Cella¬ 
ring),  an  officer  in  monafteries,  to  whom  belong  the 
care  and  procurement  of  provilions  for  the  convent. 
The  denomination  is  faid  to  be  borrowed  from  the  Ro¬ 
man  law,  where  cellarius  denotes  an  examiner  of  ac¬ 
counts  and  expences.  Ulpian  defines  it  thus  :  u  Cel¬ 
lerarius,  id  eft,  ideo  praepofitus  ut  rationes  falva^  fint.” 

The  cellerarius  was  one  of  the  four  obedientiarn,  or 
great  officers  of  monafteries  :  under  his  ordering  was 
the  pijlrinum  or  bakehoufe,  and  the  bracinum  or  brew- 
houfe.  In  the  richer  houfes  there  were  particular 
lands  fet  apart  for  the  maintenance  of  his  office,  called 
in  ancient  writings  ad  cibum  monaihorum.  T  he  celle¬ 
rarius  was  a  great  man  in  the  convent.  His  whole 
office  in  ancient  times  had  a  refpe£l  to  that  origin  : 
he  was  to  fee  his  lord’s  corn  got  in,  and  laid  up  in 
granaries  j  and  his  appointment  confifted  in  a  certain 
proportion  thereof,  ufually  fixed  at  a  thirteenth  part 
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of  the  whole,  together  -with  a  furred  gown.  The  of¬ 
fice  of  cellarer  then  only  differed  in  name  from  thofe 
of  bailiff  and  minftrel ;  excepting  that  the  ecllarer  had 
the  receipt  of  his  lord’s  rents  throughout  the  whole 
extent  of  his  jurifdiftion. 

Cellarer  was  alfo  an  officer  in  chapters,  to  whom 
belonged  the  care  of  the  temporals,  and  particularly 
the  diftributing  of  bread,  wine,  and  money,  to  canons, 
on  account  of  their  attendance  in  the  choir.  In  fome 
places  he  was  called  cellarer ,  in  others  burfer ,  and  in 
others  currier . 

CELLARIUS,  Christopher,  was  born  in  1638, 
at  Smalcade  in  Franconia,  of  which  town  his  father  was 
minifter.  He  was  fucceffively  re6lor  of  the  colleges 
at  Weymar,  Zeits,  and  Merfbourg  :  and  the  king  of 
Pruffia  having  founded  an  univerfity  at  Halle  in  1693, 
he  was  prevailed  on  to  .be  profeffor  of  eloquence  and 
hiftory  there,  where  he  compofed  the  greateft  part  of 
his  works.  His  great  application  to  ftudy  haftened  the 
infirmities  of  old  age  ;  for  it  is  faid,  he  would  fpend 
whole  days  and  nights  together  at  his  books,  without 
any  attention  to  his  health,  or  even  the  calls  of  nature. 
His  works  relate  to  grammar,  geography,  hiftory,  and 
the  oriental  languages  :  and  the  number  of  them  is  a- 
mazing.  He  died  in  1707. 

CELLINI,  Benvenuto,  an  eminent  ftatuary,  who 
was  bred  a  jeweller  and  goldfmith,  but  feems  to  have 
had  an  extraordinary  genius  for  the  fine  arts  in  gene¬ 
ral.  He  w  as  cotemporary  with  Michael  Angelo  and 
Julio  Romano,  and  was  employed  by  popes,  kings, 
and  other  princely  patrons  of  fciences  and  arts,  fo 
highly  cultivated  in  the  days  of  Leo  X.  and  Charles  V. 
fome  of  his  productions  being  efteemed  moft  exqui- 
fite.  He  lived  to  a  very  confiderable  old  age  ;  and 
his  life,  almoft  to  the  laft,  was  a  continued  feene  of 
adventure,  perfeeution,  and  misfortune,  truly  wonder¬ 
ful.  He  w'rote  his  own  hiftory,  wffiieh  was  not,  how¬ 
ever,  publifhed  till  the  year  1730,  probably  on  ac¬ 
count  of  the  exceffive  freedom  with  w  hich  he  therein 
treated  many  diftinguifhed  perfonages  of  Italy  and 
other. countries.  It  was  tranflated  into  Englifh  by  Dr 
Nugent  in  1771,  to  which  the  reader  is  referred,  as  it 
will  not  admit  of  an  abridgment  fuitable  to  the  defign 
of  this  work. 

CELLULAR,  in  a  general  fenfe,  is  applied  to  any 
thing  confifting  of  fingle  cells. 

Cellular  Membrane .  See  Anatomy  Index. 
CELOSIA,  Cock’s-comb.  See  Botany  Index. 
CEL  SI  A.  See  Botany  Index. 

CELSUS,  Aurelius  Cornfxius,  a  celebrated 
phyfician  of  the  firft  century,  who  wrote  eight  books 
on  medicine,  in  elegant  Latin.  He  was  the  Hippo¬ 
crates  of  the  Latins  ;  and  Quintilian  gives  him  a  high 
eulogium.  The  great  Boerhaave  tells  us,  that  Celfus 
is  one  of  the  beft  authors  of  antiquity  for  letting  us 
into  the  true  meaning  and  opinions  of  Hippocrates ; 
and  that  without  him,  the  waitings  of  this  father  in 
phyfic  wrould  be  often  unintelligible,  often  mifunder- 
ftood  by  us.  He  {hows -us  alfo  ho wr  the  ancients  eured 
diftempers  by  fri£!ion,  bathing,  &c.  His  eight  books 
de  Medic  in  a  have  been  feveral  time|  printed.  The 
Elzevir  edition,  in  the  year  16^0,  by  Vander  Linden, 
is  the  beft,  as  being  entirely  eorre&ed  from  his  manu- 
feripts. 

Celsus,  an  Epicurean  philofopher,  in  the  fecond 


century.  He  wrote  a  work  againft  the  Chriftians, 
entitled,  The  True  Difcourfe :  to  which  Origen,  at  the  ^ 
defire  of  Ambrofe  his  friend,  wrote  a  learned  anfw  er.  To 
this  philofopher  Lucian  dedicated  his  Pfeudomanies. 

CELTiE,  or  Celtes,  an  ancient  nation,  by  which 
moft  of  the  countries  of  Europe  are  thought  to  have 
been  peopled.  The  compilers  of  the  Univerfal  Hiftory 
are  of  opinion  that  they  were  defeended  from  Gomer 
the  cldeft  fon  of  Japhet,  the  fon  of  Noah.  They  think 
that  Gomer  fettled  in  the  province  of  Phrygia  in  Afia  \ 
Affikcnaz  his  eldeft  fon,  or  Togarmah  his  youngeft,  or 
both,  in  Armenia  ;  and  Riphath  the  fecond  fon  in  Cap¬ 
padocia.  When  they  fpread  themfelves  wider,  they 
feem  to  have  moved  regularly  in  columns  without  in¬ 
terfering  with  or  difturbing  their  neighbours.  The 
defeendants  of  Gomer,  or  the  Celtse,  took  the  left 
hand,  infenfibly  fpreading  themfelves  weftward  towards 
Poland,  Hungary,  Germany,  France,  and  Spain  \ 
while  the  defeendants  of  Magog,  Gomer’s  brother  mo¬ 
ving  eaftward,  peopled  Tartary. 

In  this  large  European  tra&,  the  Celtes  began  to 
appear  a  powerful  nation  under  a  regular  monarchy, 
or  rather  under  feveral  confiderable  kingdoms.  Men¬ 
tion  is  made  of  them  indeed  in  fo  many  parts  of  Eu¬ 
rope,  by  ancient  geographers  and  hiftorians,  that  Or- 
tellius  took  Celtica  to  be  a  general  name  for  the  conti¬ 
nent  of  Europe,  and  made  a  map  of  it  bearing  this 
title.  In  thofe  parts  of  Afia  which  they  poffeffed,  as 
well  as  in  the  different  parts  of  Europe,  the  Celtes 
went  by  various  names.  In  Leffer  Afia  they  were 
known  by  the  names  of  Titans  and  Sacks ;  in  the  north¬ 
ern  parts  of  Europe,  by  thofe  of  Cymmerians,  Cym - 
brians ,  &e. ;  and  in  the  fouthern  parts  they  w'ere  cal¬ 
led  Celtes ,  Gauls ,  or  Galatians . 

With  refpefl  to  the  government  of  the  Celtes  we 
are  entirely  in  the  dark.  All  we  know  is,  that  the 
curates,  and  afterwards  druids  and  bards,  were  the  in¬ 
terpreters  of  their  laws  ;  judged  all  eaufes  whether  cri¬ 
minal  or  civil  5  and  their  fentence  was  reckoned  fo  fa- 
cred,  that  whoever  refufed  to  abide  by  it  was  by  them, 
excluded  from  affifting  at  their,  facred  rites;  after 
which  no  man  dared  to  converfe  with  him :  fo  that  this 
punilhment  was  reckoned  the  moft  fevere  of  all,  even, 
feverer  than  death  itfelf. 

They  neither  reared  temples  nor  ftatues  to  the  Dei¬ 
ty,  but  deftroyed  them  wherever  they  could  find  them, 
planting  in  their  ftead  large  fpacious  groves ;  which, 
being  open  on  the  top  and  fides,  were,  in  their  opi¬ 
nion,  more  acceptable  to  the  divine  Being,  who  is  ab- 
folutely  *  uncor fined.  In  this  their  religion  feems  to 
have  refcmbled  that  of  the  Perfees  and  difciples  of 
Zoroafter.  The  Celtes  only  differed  from  them  in 
making  the  oak  inftead  of  fire  the  emblem  of  the 
Deity ;  in  choofing  that  tree  above  all  others  to  plant 
their  groves  with,  and  attributing  feveral  fupernatural 
virtues  both  to  its  wood,  leaves,  fruit,  and  .mifletoe  j 
all  of  which  were  made  ufe  of  in  their  facrifices  and 
other  parts  of  tlieir  worfhip.  But  after  they  had  adopt¬ 
ed  the  idolatrous  fuperftitiou  of  the  Romans  and  other 
nations,  and  the  apotheofis  of  their  heroes  and  prin¬ 
ces,  they  eame  to  worfhip  them  much  in  the  lame 
manner;  as  Jupiter  under  the  name  of  Taran ,  which 
in  the  Celtic  fignifies  thunder ;  Mercury,  whom  iomc 
authors  call  Bens  or  Hef/s,  probably  from  the  Celtic 
haudh  which  fignifies  a  dog,  and  might  be  the  Aim  bis 
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latrans  of  tlie  Egyptians.  But  Mars  was  held  in  the 
greateft  veneration  by  the  warlike,  and  Mercury  by 
the  trading,  part  of  the  nation.  The  care  of  religion 
was  immediately  under  the  curates,  finee  known  by 
the  name  of  druids  and  bards.  T  hefe  were,  as  C^e- 
far  tells  us,  the  performers  of  facrifices  and  all  reli¬ 
gious  rites,  and  expounders  of  religion  to  the  people. 
'They  alfo  inftnnfted  youth  in  all  kinds  of  learning, 
fuch  as  philofophy,  aftronomy,  adrology,  &c.  I  heir 
do-51  r  in  cs  were  taught  only  by  word  of  mouth,  .  adeem¬ 
ing  them  too  facred  to  be  committed  to  writing. — 
Other  more  common  fubic&s,  fuch  as  their  hy.mns  to 
their  gods,  the  exploits  of  princes  and  generals  m  time 
of  war,  and  efpeciallv  before  a  battle,  were  couched 
in  elegant  verfe,  and  recited,  or  rather  fung,  on  all 
proper  occadons ;  though  even  thefc  were  alfo  kept 
from  vulgar  eyes,  and  eiiher  committed  to  memoiy, 
or,  if  to  writing,  the  whole  was  a  fecret  to  all  the 
laity.  The  latter  indeed  feems  the  mod  probable,  if 
what  Csefar  hints  be  true;  namely,  that  thofe  poetic 
records  were  increafed  in  his  time  to  fuch  a  bulk,  that 
it  took  up  a  young  bard  near  ?o  years  to  learn  them 
by  heart.  Diodorus  tells  us  farther,  that  thefe  poets 
ufed  to  accompany  their  fongs  with  inftrumental  mufic, 
fuch  as  thofe  of  organs,  harps,  and  the  like ;  and  that 
they  were  held  in  fuch  veneration,  that  if  in  the  time 
•of  an  engagement  between  two  armies,  one  of  thefe 
bards  appeared,  both  tides  immediately  ccafed  fighting. 
The  reafon  of  this  was,  that  they  were  univerfally  be¬ 
lieved  to  be  prophets  as  well  as  poets  ;  fo  that  it  was 
thought  dangerous  as  well  as  injurious  to  difobey  what 
they  fuppofed  came  from  their  gods.  Thefe  prophe¬ 
tic  philosophers  kept  aeademies,  which  were  reforted 
to,  not  only  by  a  great  number  of  their  own  youth, 
but  alfo  of  thofe  from  other  countries,  infomuch  that 
Ariftotle  fays,  their  philofophy  palled,  from  thence  in¬ 
to  Greece,  and  not  from  Greece  thither.  Diodorus 
likewife  quotes  a  padage  from  Hecateus,  which  is 
greatlv  in  their  praife ;  viz  that  the  druids  had  fome 
kinds  of  inftruments  by  which  they  could  draw  diftant 
objects  nearer,  and  make  them  appear  larger  and 
plainer ;  and  by  whieh  they  could  difeover  even  feas, 
mountains,  and  valleys,  in  the  moon.  But  whatever 
might  be  their  learning,  it  is  certain,  that  in  procefs 
of  time  they  adopted  feveral  very  barbarous  cudoms, 
fach  as  facrificing  human  victims  to  their  gods,  as  more 
acceptable  to  them  than  thofe  of  any  other  animals. 
And  Diodorus  tells  us  of  another  inhuman  cudomthey 
xi red  in  their  divinations,  efpeeially  in  great  matters, 
W'hich  was  done  by  killing  fome  of  their  Haves,  or 
fome  prifoners  of  war,  if  any  they  had,  with  a  feimitar, 
to  draw  the  augury  from  the  running  of  his  blood  from 
his  mangled  limbs. 

For  the  hidory,  &c.  of  the  different  Celtic  nations, 
fee  the  article  Gaul,  &tc. 

Celtes,  certain  ancient  indruments  of  a  wedge- 
like  form,  of  which  feveral  have  been  difeovered  in 
different  parts  of  Great  Britain.  Antiquarians  have 
generally  attributed  them  to  the  Celtse  ;  but  not  agree¬ 
ing  as  to  their  ufe,  diflinguifhed  them  by  the  above 
unmeaning  appellation.  But  Mr  Whitaker  makes  it 
probable  that  they  were  Britifh  battle-axes.  See 
BATTIE-Axe. 

CELTIBERIA,  in  Ancient  Geography,  a  country  of 
the  Hither  Spain,  along  the  right  or  fouth-weft  fide 
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of  the  river  Iberus;  though  fometimes  the  greateft  part 
of  Spain  was  called  by  the  name  Celtiberia.  The  peo¬ 
ple  were  denominated  Celtiben,  or  the  Celtse  feated  on 
the  Iberus.  They  were  very  brave  and  warlike  ;  their 
cavalry  in  particular  was  excellent.  I  hey  wore  a 
black  and  rough  cloak,  the  (hag  of  which  was  like 
goats  hair.  Some  of  them  had  light  bucklers  like  the 
Gauls  :  others  hollow  and  round  ones  like  thofe  of 
other  nations.  They  all  wore  boots  made  of  hair,  and 
iron  helmets  adorned  with  crofts  of  a  purple  colour. 
They  ufed  fwords  which  cut  on  both  tides,  and  po¬ 
niards  of  a  foot  long.  Tlicir  arms  were  of  an  admi¬ 
rable  temper,  and  are  faid  to  have  been  prepared  in 
the  following  manner  :  they  buried  plates  of  iron  un¬ 
der  ground,  where  they  let  them  remain  till  the  ruft 
had  eaten  the  weakeft  part  of  the  metal,  and  the  reft 
was  confequently  hard  and  firm.  Of  this  excellent  iron 
they  made  tlieir  fwords,  which  were  fo  ftrong  and 
well  tempered,  that  there  was  neither  buckler  nor 


Ccltiberij; 

„  ii 

Cement,, 


helmet  that  could  refill  their  edge.  The  Celtlberians 
were  very  cruel  towards  their  enemies  and  malefac. 
tors,  but  Hi  owed  the  greatelt  humanity  to  their  guelts. 
They  not  only  cheerfully  granted  their  hofpitality  to 
llrangers,  who  travelled  in  their  country,  but  were 
defirous  that  they  Ihould  feck  protedion  under  their 
roof. 

CELTIS.  See  Botany  Index. 

CEMENT,  in  a  general  fenfe,  any  glutinous  fub- 
ftancc  capable  of  uniting  and  keeping  things  together 
in  clofc  cohefion.  In  this  fenfe  the  word  cement  com¬ 
prehends  mortar,  folder,  glue,  &c.  but  has  been  ge¬ 
nerally  reltrained  to  the  compofitions  ufed  for  holding 
together  broken  glaffes,  china,  and  earthen  ware.  For 
this  purpofe  the  juice  of  garlic  is  recommended  as  ex- 
ceedingly  proper,  being  both  very  ftrong,  and,  if  the 
operation  is  performed  with  care,  leaving  little  or  no 
mark.  Quicklime  and  the  white  of  an  egg  mixed 
together  and  expeditioufly  ufed,  are  alfo  very  proper 
for  this  puipofe.  Dr  Lewis  recommends  a  mixture 
of  quicklime  and  cheefe  in  the  following  manner  . 
“  Sweet  cheefe  Ihaved  thin,  and  ftirred  with  boiling- 
hot  water,  ehanges  into  a  tenaeious  dime  which  doe3 
not  mingle  with  the  water.  Worked  with  frefh  parti¬ 
cles  of  hot  water,  and  then  mixed  upon  a  hot  done 
with  a  proper  quantity  of  undacked  lime,  to  the  con¬ 
fidence  of  a  pade,  it  proves  a  ftrong  and  durable  ce¬ 
ment  for  wood,  done,  earthen  ware,  and  glafs.  W  hen 
thoroughly  dry,  which  will  be  in  two  or  three  days,  it 
is  not  in  the  lead  afted  upon  by  water.  Cheefe  barely 
beat  with  quicklime,  as  direaed  by  fome  of  the  che- 
mids  for  luting  cracked  glades,  is  not  near  fo  effica- 
cious  ”  A  eompofilion  of  the  drying  oil  of  linieed 
and  white  lead  is  alfo  ufed  for  the  fame  pur  poles,  but 

is  greatly  inferior.  .  - 

Cement,  in  building,  is  ufed  to  denote  any  kind  of 
mortar  of  a'dronger  kind  than  ordinary.  The  cement 
commonlv  ufed  is  of  two  kinds;  hot  and  cold.  I  he 
hot  cement  is  made  of  rofin,  bees-wax,  brick-dud,  and 
chalk  boiled  together.  The  bricks  to  be.  cemented 
are  heated,  and  rubbed  one  upon  another,  with  cement 
between  them.  The  cold  cement  is  that  above  de- 
feribed  for  cementing  china,  &c.  which  is  fometimes, 
though  rarely,  employed  in  building..  . 

The  ruins  of  the  ancient  Roman  buildings  are  found 

to  cohere  fo  ftrongly,  that  moft  people  have  imagined 

tne 
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ment..  the  ancients  were  acquainted  with  fome  kind  of  mor- 
1  tar,  which,  in  comparifon  of  ours,  might  juftly  be  call¬ 
ed  cement ;  and  that  to  our  want  of  knowledge  of  the 
materials  they  ufed,  is  owing  the  great  inferiority  of 
modern  buildings  in  their  durability.  In  177';,  one 
M.  Loriot,  a  Frenchman,  pretended  to  have  diicover- 
ed  the  fecret  of  the  ancient  cement,  which,  accoiding 
to  him,  was  no  more  than  a  mixture  of  powdered  quick- 
iim:  with  lime  which  had  been  long  flacked  and  kept 
under  water.  The  Hacked  lime  was  fir  ft  to  be  made 
up  with  fand,  earth,  brickduft,  &c.  into  mortar  after 
the  common  method,  and  then  about  a  third  part  of 
quicklime  in  powder  was  added  to  the  mixture.  This 
produced  an  almoft  indantaneous  petrification,  fome- 
thing  like  what  is  called  t hz  felting  of  alaba  -er,  but  in 
a  much  ftronger  degree  j  and  was  poffeffed  of  many 
wonderful  qualities,  needlefs  here  to  relate,  feeing  it 
has  never  been  known  to  fucceed  with  any  other  per- 
fon  who  tried  it.  Mr  Anderfon,  in  his  effays  on  agri¬ 
culture,  has  difeuffed  this  iubjedl  at  coniiderable  length, 
and  feemingly  with  great  judgment.  He  is  the  only 
perfon  we  know  who  has  given  any  rational  theory  of 
the  ufes  of  lime  in  building,  and  why  it  comes  to  be 
the  proper  bails  of  all  cements.  His  account  is  in  fub- 
fl  a  nee  as  follows  : 

Lime  which  has  been  Hacked  and  mixed  with  fand, 
becomes  hard  and  confident  when  dry,  by  a  procefs 
fimilar  to  that  which  produces  the  natural  Jlala&ites 
in  caverns.  Thefe  are  always  formed  by  water  drop¬ 
ping  from  the  roof.  By  fome  unknown  and  inexpli¬ 
cable  procefs  of  nature,  this  water  has  diffolved  in  it  a 
fmall  portion  of  calcareous  matter  in  a  cnujlic  bate. 
As  long  as  the  water  continues  covered  from  the  air, 
it  keeps  the  earth  diffolved  in  it  \  it  being  the  natural 
property  of  calcareous  earths,  when  deprived  of  their 
fixed  air,  to  diffolve  in  water.  But  when  the  fmall 
drop  of  water  comes  to  be  expofed  to  the  air,  the  cal¬ 
careous  matter  contained  in  it  begins  to  attract  the 
fixable  part  of  the  atmofphere.  In  proportion  as  it 
does  fo,  it  alio  begins  to  feparate  from  the  water,  and 
to  reaffume  its  native  form  of  limeftone  or  marble. 
This  procefs  Mr  Anderfon  calls  a  cn  Jin  Illation  ;  and 
when  the  calcareous  matter  is  perfectly  crijR alU%ed  in 
this  manner,  he  affirms,  that  it  is  to  all  intents  and 
purpofes  lime0 one  or  marble  of  the  fame  confidence  as 
before :  and  “  in  this  manner  (fays  he),  within  the 
memory  of  man,  have  huge  rocks  of  marble  been  form¬ 
ed  near  Matlock  in  Derbyflme.”  If  lime  in  a  cau  ic 
Hafe  is  mixed  with  water,  part  of  the  lime  will  be  dif¬ 
fered,  and  wdl  alfo  begin  to  cryHallize.  The  water 
\vhieh  parted  with  the  erv  allizcd  lime  will  then  be¬ 
gin  to  upon  the  remainder,  which  it  could  not  dif¬ 
folve  before  •,  and  thus  the  i  roccfs  will  continue,  either 
till  the  lime  be  all  reduced  to  an  ejff  te,  or  (as  he  calls 
it)  cnjJJalhne  date,  or  fionir thing  hinders  the  action  of 
the  water  upon  it.  It  is  this  cvyfiallization  which  is 
obferved  by  the  workmen  when  a  heap  of  lime  is  mix¬ 
ed  with  water,  and  left  for  fome  time  to  macerate.  A 
hard  crud  is  firmed  upon  the  furface,  which  is  igno¬ 
rantly  e.alled  f  o#ing%  tho  *gh  it  takes  place  in  fummer 
as  W'  11  as  in  winter.  If  therefore  the  hardnefs  of  the 
lime,  or  its  becoming  a  cement,  depends  entirely  on 
the  formation  of  its  erv  als,  it  is  evident  that  the  per¬ 
fection  of  the  cement  mud  depend  on  the  perfection 
of  the  cry u als,  and  the  hardnefs  of  the  matters  which 


are  entangled  among  them.  The  additional  fubftanccs  Cement, 
ufed  in  making  of  mortar,  fuch  as  fand,  brickduft,  or 
the  like,  according  to  Mr  Anderfon,  lerve  only  for  a 
purpofe  limilar  to  what  is  anfwered  by  fticks  put  into 
a  veffel  full  of  any  faline  tolution,  namely,  to  afford  the 
cryftals  an  opportunity  of  fattening  themielves  upon  it. 

If  therefore  the  matter  interpofed  between  the  cryftals 
of  the  lime  is  of  a  friable,  brittle  nature,  iuch  asbiick- 
duft  or  chalk,  the  mortar  will  be  of  a  weak  and  imper¬ 
fect  kind  j  but,  when  the  particles  are  hard,  angular, 
and  very  difficult  to  be  broken,  fuch  as  ihofc  of  river 
or  pit  fand,  the  mortar  turns  out  exceedingly  good 
and  ftrong.  Sea  fand  is  found  to  be  an  improper  ma¬ 
terial  for  mortar,  which  Mr  Anderfon  aferibes  to  itS’ 
being  lefs  angular  than  the  other  kinds.  That  the 
eryftallization  may  be  the  more  perfect,  he  alfo  recom¬ 
mends  a  large  quantity  of  water,  that  the  ingredients 
be  perfectly  mixed  together,  and  that  the  drying  be  as 
How  as  poflible.  An  attention  to  thefe  circumitances, 
he  thinks,  would  make  the  buildings  of  the  moderns 
equally  durable  with  thofe  of  the  ancients  7  and  from 
what  remains  of  the  ancient  Roman  works,  he  thinks 
a  very  ftrong  proof  of  his  hypothelis  might  be  adduced. 

The  great  thicknefs  of  their  walls  necellarily  required 
a  vaft  length  of  time  to  dry.  The  middle  of  them 
was  computed  of  pebbles  thrown  in  at  random,  and 
which  have  evidently  had  mortar  fo  thin  as  tohe pour¬ 
ed  in  among  them.  By  this  means  a  great  quantity 
of  the  lime  would  be  diffolved,  and  the  eryftallization 
performed  in  the  moft  perfeft  manner  5  and  the  inde¬ 
fatigable  pains  and  perfeverance  for  which  the  Romans 
were  fo  remarkable  in  all  their  undertakings,  leave  no 
room  to  doubt  that  they  would  take  care  to  have  the 
ingredients  mixed  together  as  well  as  pcffible.  The 
confequence  of  all  this  is,  that  the  buildings  formed  in 
this  manner  are  all  as  firm  as  if  cut  out  of  a  folid  rock  y 
the  mortar  being  equally  hard,  if  not  more  fo,  than  the 
fiones  themfelves. 

Notwithftanding  the  bad  fuccefs  of  thofe  who  hava 
attempted  to  repeat  M.  Loriot’s  experiments,  however,. 

Dr  Black  informs  us,  that  a  cement  of  this  kind  is  cer¬ 
tainly  pradlicable.  It  is  done,  he  fays,  by  powdering 
the  lime  while  hot  from  the  kiln,  and  throwing  it  into 
a  thin  pafte  of  fand  and  water  \  which,  not  Hacking 
immediately,  abforbs  the  w'ater  from  the  mortar  by  de¬ 
crees,  and  forms  a  very  hard  mafs.  iC  It  is  plain,  he 
adds,  that  the  ftrength  of  this  mortar  depends  on  ufing 
the  lime  hot  or  frefh  from  the  kiln.” 

By  mixing  together  gypfum  and  quicklime,  and 
then  adding  water,  we  may  form  a  cement  of  tolerable 
hardnefs,  and  which  apparently  might  be  ufed  to  ad¬ 
vantage  in  making  troughs  for  holding  water,  or  lining 
fmall  canals  for  it  to  run  in.  Mr  Wieglty  fays,  that 
a  good  mortar  or  cement,  which  will  not  eraek,  may 
be  obtained  by  mixing  three  parts  of  a  thin  magma  of 
Hacked  lime  with  one  of  powdered  gypfum  ;  but  adds, 
that  it  is  ufed  only  in  a  dry  fituation.  A  mixture  of 
tarras  with  flacking  lime  acquires  in  time  a  ftony  hard¬ 
nefs,  and  may  be  ufed  for  preventing  water  from  en¬ 
tering.  See  Mortar  and  Stucco. 

Cement,  among  engravers,  jewellers,  &c.  is  the 
fame  with  the  hot  cement  ufed  in  building  *  ;  and  is*  See  the 
ufed  for  keeping  the  metals  to  be  engraven  firm  to  the  foregoing 
block,  and  alfo  for  filling  up  what  is  to  be  chiffeled.  artic^ 
CEMENT,  in  Chemi/Iry7  is  uied  to  lignify  all  thofe 

powders 
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rounded  in  pots  or  crucibles,  and  which  arc  capable 
by  the  help  of  fire  of  producing  changes  upon  that 
body.  They  are  made  of  various  materials  \  and  are 
ufed  for  different  purpofes,  as  for  parting  gold  from 
iilver,  converting  it  into  lfeel,  copper  into  brafs  :  and 
by  cementation  more  confiderable  changes  can  be  ef- 
fedlcd  upon  bodies,  than  by  applying  to  them  liquids 
of  any  kind }  bccaufe  the  active  matters  are  then  in  a 
ftate  of  vapour,  and  a  (Med  by  a  very.confiderable  de¬ 
gree  of  heat.  #  #  . 

CEMENT  which  quickly  hardens  in  water .  This  is 
deferibed  in  the  pofthumous  works  of  Mr  Hooke,  and 
is  recommended  for  gilding  live  craw  fifh,  carps,  &c. 
without  injuring  the  fi(h.  The  cement  for  this  pur- 
pofe  is  prepared,  by  putting  fome  Burgundy  pitch  in¬ 
to  a  new  earthen  pot,  and  warming  the  veffel  till  it  re¬ 
ceives  fo  much  of  the  pitch  as  will  flick  round  it,  then 
ftrewing  fome  finely-powdered  amber  over  the  pitch 
when  growing  cold,  adding  a  mixture  of. three  pounds 
of  linfeed  oil,  and  one  of  oil  of  turpentine,  covering 
the  veffel  and  boiling  them  for  an  hour  over  a  gentle 
fire,  and  grinding  the  mixture  as  it  is  wanted  with  as 
much  pumice-flone  in  fine  powder  as  will  reduce  it  to 
the  confiftence  of  paint.  The  fifh  being  wdped  dry, 
the  mixture  is  fpread  upon  it ;  and  the  gold  leaf  be¬ 
ing  then  laid  on,  the  fifh  may  be  immediately  put 
into  water  again,  without  any  danger  of  the  gold 
coming  off,  for  the  matter  quickly  grows  hard  in  the 

CEMENT  Pots ,  are  thofe  earthen  pots  ufed  in  the  ce¬ 
mentation  of  metals. 

CEMENTATION,  the  a  a  of  corroding  or  other- 
wife  changing  a  metal  by  means  of  a  CEMENT. 

CEMETERY  (Kw^r^^v,fromK^^,  to 
a  place  fet  apart  or  confecrated  for  the  burial  of  the 

Anciently  none  were  buried  in  churches  or  church¬ 
yards  :  it  was  even  unlawful  to  inter  in  cities,  and  the 
cemeteries  were  without  the  walls.  Among  the  pri¬ 
mitive  Chriftians  thefe  were  held  in  great  veneration. 
It  even  appears  from  Eufebius  and  rertullian,  that,  m 
the  early  ages,  they  affembledfor  divine  worfhip  in  the 
cemeteries.  Valerian  feems  to  have  confifcatec^  the  ce¬ 
meteries  and  other  places  of  divine  worfhip,  but  they 
were  reflored  again  by  Gallienus.  .  As  the  martyrs 
were  buried  in  thefe  places,  the  Chriftians  chofe  them 
for  building  churches  on,  when  Conflantme  eflablimed 
their  religion  >  and  hence  fome  derive  the  rule  which 
flill  obtains  in  the  church  of  Rome,  never  to  confecrate 
an  altar  without  putting  under  it  the  relicks  of  feme 
faint.  The  pra&iee  of  confecrating  cemeteries  is  ot 
fome  antiquity.  The  bifhop  walked  round  it  m  pro- 
ceffion,  with  the  crofier  or  pafloral  Raff  m  his  hand, 
the  holy  water  pot  being  carried  before,  out  of  which 
the  afperfions  were  made. 

CENCHRUS.  See  Botany  Index. 

CENEGILD,  in  the  Saxon  antiquities,  an  expia¬ 
tory  mul a,  paid  by  one  who  had  killed  a  man  to  the 
kindred  of  the  deeeafed.  The  word  is  compounded 
of  the  Saxon  cinne,  i.  e.  cognatio ,  “  relation,”  and  gild. , 
folutio ,  “  payment.” 

CENOBITE.  See  Coenobite. 

CENOTAPH,  in  antiquity,  an  empty  tomb,  cre£l- 
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fur-  ed  by  way  of  honour  to  the  deeeafed.  It  is  diftingu*ffi-  CenotsjA 
ed  from  a  fepulchre,  in  which  a  coffin  was  depufited.  .11 


Of  thefe  there  were  two  forts  *,  one  for  thofe  who  _ 
had,  and  another  for  thofe  who  had  not,  been  honoured 
with  funeral  rites  in  another  place.  #  # 

The  fign  whereby  honorary  fepulchres  were  diftm- 
guifhed  from  others,  was  commonly  the  wreck  of  a 
fhip,  to  denote  the  deceafe  of  the  perfon  in  fome  foreign 

country.  ... 

CENSER,  in  antiquity,  a  vafe  containing  mcenle 
to  be  ufed  in  facrifices.  Cenfer  is  chiefly  ufed  in  fpeak- 
ing  of  the  Jewifh  worfhip.  Among  the  Greeks  and 
Romans  it  is  more  frequently  called  thuribulum,  'K&ww- 
rts.  and  acerra . 

The  Jewifh  cenfcr  was  a  fmall  fort  of  chafing  difli, 
covered  with  a  dome,  and  fufpended  by  a  chain.  Jo- 
fephus  tells  us,  that  Solomon  made  20,000  gold  confers 
for  the  temple  of  Jerufalem,  to  offer  perfumes  m,  and 
50,000  others  to  carry  fire  in. 

CENSIO,  in  antiquity,  the  a&  or  office  of  the  cen- 
for.  See  Census. 

Cenfio  included  both  the  rating  or  valuing  a  man  9 
eftate,  and  the  impofmg  mulcts  and  penalties. 

CENSlO  haft  aria ,  a  punifhment  infli&ed  on  a  Roman 
foldier  for  fome  offence,  as  lazinefs  or  luxury,  whereby 
his  hqfta  or  fpear  was  taken  from  him,  and  confcquent-  ^ 
ly  his  wages  and  hopes  of  preferment  flopped.  . 

CENS^TUS,  a  perfon  cenfed,  or  entered  m  the 
cenfual  tables.  See  Census. 

In  an  ancient  monument  found  at  Ancyra,  contain* 
ing  the  actions  of  the  emperor  Odlavius,  we  read, 

^uo  lujlro  civiutn  Romanorum 
Cenjita  funt  capita  quadragies 
Centum  milha  et  fexaginta  tria . 

CENSITUS  is  alfo  ufed  in  the  civil  law  for  a  fervile 
fort  of  tenant,  who  pays  capitation  to  his  lord  for  the 
lands  he  holds  of  himf  and  is  entered  as  fuch  in  the 
lord’s  rent  roll.  In  which  fenfe,  the  word  amounts  to 
the  fame  with  capite  cenfus,  or  capite  cenfitus.  See  CAPITE 
Cctifi 

CENSOR,  (from  cenfere  to  “  think”  or  “judge”}* 
one  of  the  prime  magiflratcs  in  ancient  Rome.  1  heir 
bufinefs  was  to  regifter  the  effe&s  of  the  Roman  citi¬ 
zens,  to  impofe  taxes  in  proportion  to  what  each  man 
poffelTed,  and  to  take  cognizance  or  infpeaion  of  the 
manners,  of  the  citizens.  In  confequence  of  this  laft 
part  of  their  office,  they  had  a  pow  er  to  cenfure  vice 
or  immorality,  by  infliaing  fome  public  mark  of  igno¬ 
miny  on  the  offender.  They  had  even  a  power  to 
create  the  printips  fenatus ,  and  to  expel  from  the  fenate 
fuch  as  they  deemed  unworthy  of  that  office.  I  hi? 
power  they  fometimes  exercifed  without  fuflicient 
grounds  \  and  therefore  a  law  was  at  length  paifed,  that 
no  fenator  fhould  be  degraded  or  difgraced  in  any  man¬ 
ner  until  he  had  been  formally  accufed  and  Sound 
guilty  by  both  the  cenfors.  It  w'as  alfo  a  part  of  the 
cenforian  jurifdiaion,  to  fill  up.  the  vacancies  m  the 
fenate,  uuon  any  remarkable  deficiency  in  their  num¬ 
ber  ;  to  let  out  to  farm  all  the  lands,  revenues,  and 
cuiloms,  of  the  republic  \  and  to  contra#  with  artifi- 
cers  for  the  charge  of  building  and  repairing  ah  the 
public  works  and  edifices  both  in  Rome  and  the  colo¬ 
nies  of  Italy.  In  all  parts  of  their  office,  however, 
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they  were  fubjeft  to  the  jurifdi&ion  of  the  people  ;  and 
an  appeal  always  lay  from  the  fentence  of  the  cenfors 
f  to  that  of  an  aftembly  of  the  people. 

The  firft:  two  cenfors  were  created  In  the  year  of 
Rome  3 1 1,  upon  the  fenate’s  obfervlng  that  the  con- 
fuls  were  fo  much  taken  up  with  war  as  not  to  have 
time  to  look  into  other  matters.  The  office  continued 
to  the  time  of  the  emperors,  who  affumed  the  cenforial 
power,  calling  themfelves  viorurn  prafeBi ;  though 
Vefpafiaiv  and  his  fons  took  the  title  of  cenfors.  Dc- 
cius  attempted  to  reftore  the  dignity  to  a  particular 
magiftratc.  After  this  we  hear  no  more  of  it,  till  Con- 
llantine’s  time,  who  made  his  brother  cenfor,  and  he 
feems  to  have  been  the  lad  that  enjoyed  the  office. 

The  office  of  cenfor  was  fo  confiderable,  that  for  a 
long  time  none  afpired  to  it  till  they  had  palled  all  the 
reft  ;  fo  that  it  was  thought  furprifing  that  Craflus 
Ihould  be  admitted  cenfor,  without  having  been  either 
eonful  or  praetor.  At  firft:  the  cenfors  enjoyed  their 
dignity  for  five  years,  but  in  420  the  di&ator  Mamer- 
cus  made  a  law  reftraining  it  to  a  year  and  a  half, 
which  was  afterwards  obferved  very  ftri&ly,  At  firft 
one  of  the  cenfors  was  ele&ed  out  of  a  patrician,  and 
the  other  out  of  a  plebeian  family  •  and  upon  the  death 
of  either,  the  other  was  difeharged  from  his  office,  and 
two  new  ones  ele&ed,  but  not  till  the  next  luftrum.  In 
the  year  of  Rome  622,  both  cenfors  were  chofen  from 
among  the  plebeians;  and  after  that  time  the  office 
was  ffiared  between  the  fenate  and  people.  After  their 
ele&ion  in  the  Comitia  Centuriata,  the  cenfors  pro¬ 
ceeded  to  the  capitol,  where  they  took  an  oath  not  to 
manage  either  by  favour  or  difaffe&ion,  but  to  ad  e- 
quitably  and  impartially  throughout  the  whole  courfe 
of  their  adminiftration. 

The  republic  of  Venice  s  a  cenfor  of  the  man¬ 
ners  of  their  people,  whoL  lafts  fix  months. 

CENSORS  of  Books ,  are  a  body  of  do&ors  or  others 
eftablifhed  in  divers  countries  to  examine  all  books  be¬ 
fore  they  go  to  the  prefs,  and  to  fee  they  contain  no¬ 
thing  contrary  to  faith  and  good  manners. 

At  Paris,  before  the  late  revolution,  the  faculty  of 
theology  claimed  this  privilege  as  granted  to  them  by 
the  pope  ;  but,  in  1624,  new  commjffions  of  four  doc¬ 
tors  were  created,  by  letters  patent,  the  foie  cenfors 
of  all  books,  and  anfwerable  for  every  thing  contained 
therein. 

In  England,  we  had  formerly  an  officer  of  this  kind, 
under  the  title  of  licenfer  of  the  prefs  :  but,  fince  the 
Revolution,  our  prefs  has  been  laid  under  no  fucli  re- 
ftraint. 

CENSORINUS,  a  celebrated  writer  in  the  third 
century,  well  known  by  his  treatife  Be  die  Natali .  This 
treatife,  which  was  written  about  the  year  238,  Gerard 
Voffius  calls  a  little  book  of  gold ;  and  declares  it  to 
be  a  moft  learned  work,  of  the  higheft  ufe  and  import¬ 
ance  to  chronologers,  fince  it  conne&s  and  determines, 
with  great  exa£lnefs,  fome  of  the  principal  eras  in  pa¬ 
gan  hiftory.  It  was  printed  at  Cambridge,  with  the 
notes  of  Lindenbrokius,  in  1695. 

CENSURE,  a  judgment  which  condemns  feme  book, 
perfon,  or  adlion,  or  more  particularly,  a  reprimand 
from  a  fuperior.  Ecclefiaftical  cenfures  are  penalties, 
by  which,  for  fome  remarkable  mifbehaviour,  Chriftians 
are  deprived  of  the  communion  of  the  church,  or  pro¬ 
hibited  to  exercife  the  facerdotal  office. 
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CENSUS,  in  Roman  antiquity,  an  authentic  decla¬ 
ration  made  before  the  cenfors,  by  the  feveral  fubje&s 
of  the  empire,  of  their  refpedlive  names  and  places  of 
abode.  This  declaration  was  regiftered  by  the  cen¬ 
fors  ;  and  contained  an  enumeration,  in  writing,  of  all 
the  eftates,  lands,  and  inheritances  they  poflelfed;  their 
quantity,  quality,  place,  wives,  children,  domeftics, 
tenants,  flaves.  In  the  provinces  the  eenfus  ferved  not 
only  to  difeover  the  fubftancc  of  each  perfon,  but 
where,  and  in  what  manner  and  proportion,  taxes 
might  be  beft  impofed.  The  ccnfus  at  Rome  is  com¬ 
monly  thought  to  have  been  held  every  five  years  y 
but  l)r  Middleton  hath  ftiown,  that  both  eenfus  and 
luftrum  were  held  irregularly  and  uncertainly  at  va¬ 
rious  intervals.  The  eenfus  was  an  excellent  expedi¬ 
ent  for  difeovering  the  ftrength  of  the  ftate  ;  for  by  it 
they  difeovered  the  number  of  the  citizens,  how  many 
were  fit  for  war,  and  how  many  for  offices  of  other 
kinds ;  how  much  each  was  able  to  pay  of  taxes,  &c. 
It  went  through  all  ranks  of  people,  though  under  dif¬ 
ferent  names :  that  of  the  common  people  was  called 
eenfus  ;  that  of  the  knights,  eenfus,  recenfo ,  recog nitio ; 
that  of  the  fenators,  leBio ,  rele&io. — Hence  alfo  eenfus 
came  to  fignify  a  perfon  who  had  mad^fuch  a  declara¬ 
tion  ;  in  which  fenfe  it  was  oppofed  to  iticenfus ,  a  per¬ 
fon  who  had  not  given  in  his  eftate  or  name  to  be  regi¬ 
ftered. 

The  eenfus,  according  to  Salmafius,  was  peculiar 
the  city  of  Rome.  That  in  the  provinces  was  pro¬ 
perly  called  profcffio  and  unoy ^ctfpn.  But  this  diftinc- 
tion  is  not  everywhere  obferved  by  the  ancients  them¬ 
felves. 

Census  was  alfo  ufed  for  the  book  or  regifter  wherein 
the  profeflions  of  the  people  were  entered  :  In  which 
fenfe,  the  eenfus  was  frequently  cited  and  appealed  t» 
as  evidence  in  the  courts  of  jullice. 

Census  is  alfo  ufed  to  denote  a  man’s  whole  fub- 
ftance  or  eftate. 

CENSUS  Senatorius ,  the  patrimony  of  a  fenator,  which 
■was  limited  to  a  certain  value ;  being  at  firft  rated  at 
800,000  fefterces,  but  afterwards,  under  Auguftus,  en¬ 
larged  to  1,200,000. 

CENSUS  Eque/ler,  the  eftate  er  patrimony  of  a  knight* 
rated  at  400,000  fefterces,  which  was  required  to  qua¬ 
lify  a  perfon  for  that  order,  and  without  which  no  vir¬ 
tue  or  merit  was  available. 

Census  was  alfo  ufed  for  a  perfon  worth  ioo,coa 
fefterces,  or  who  was  entered  as  fuch  in  the.  cenfual  ta¬ 
bles,  on  his  own  declaration.  In  which  fenfe,  cenfu# 
amounts  to  the  fame  with  clajjicus ,  or  a  man  of  the  firft 
clafs  ;  though  Gellius  limits  the  eftate  of  thofe  of  this 
clafs  to  1 25,000  affes.  By  the  Voconian  law,  no  cen- 
fus  was  allowed  to  give  by  his  will  above  a  fourth  part 
of  what  he  was  worth  to  a  woman. 

Census  was  alfo  ufed  to  denote  a  tax  or  tribute  im¬ 
pofed  on  perfons,  and  called  aifo  capitation.  See  CA- 
PITE  Cenji. 

Census  Dominicatus ,  in  writers  of  the  lower  age, 
denotes  a  rent  due  to  the  lord. 

CENSUS  Duplicatus ,  a  double  rent  or  tax,  paid  by 
vaffals  to  their  lord  on  extraordinary  or  urgent  occa- 
fions ;  as  expeditions  to  the  Holy  Land,  &c. 

CENSUS  Eeclefce  Roman ce,  was  an  annual  contribu¬ 
tion  voluntarily  paid  to  the  fee  of  Rome  by  the  feveral 
princes  of  Europe. 

Q  q  CENT, 
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CENT,  fignifies  properly  a  hundred,  being  an  a- 
bridgcment  of  the  word  centum ;  but  is  often  ufed  in 
commerce  to  exprefs  the  profit  or  lofs  arifing  from  the 
fale  of  any  commodity  :  fo  that  when  we  fay  there  is 
10  per  cent,  profit,  or  10  per  cent,  lofs,  upon  any  mer- 
chandife  that  has  been  fold,  it  is  to  be  underflood  that 
the  feller  has  either  gained  or  loft  iol.  on  every  iool. 
of  the  price  at  which  he  bought  that  merchandifc  ; 
which  is  of  profit,  or  ^  of  lofs,  upon  the  total  of 
the  fale. 

CENTAUR,  in  AJtronomy ,  a  part  or  moiety  of  a 
fouthern  conftellation,  in  form  half  man  half  horfe  ; 
ufually  joined  with  the  wolf.  The  word  comes  from 
xwtuvqos,  formed  of  xsm<w,  pungo ;  and  bull ; 

q.  d,  bull -pricker.  The  ftars  of  this  conftellation,  in 
"Ptolemy’s  Catalogue,  are  37  \  in  Tycho’s  4;  and  in 
the  Britannic  Catalogue,  with  Sharp’s  Appendix,  35. 

CENTAURS,  in  Mythology ,  a  kind  of  fabulous, 
monfters,  half  men  and  half  horfes. — The  poets  pre- 
tend  that  the  Centaurs  were  the  fons  of  Ixion  and  a 
cloud  \  the  reafon  of  which  fancy  is,  that  they  retired 
to  a  caftle  called  ygcpsA>},  which  fignifies  “  a  cloud.” — 
This  fable  is  differently  interpreted  :  fome  will  have 
the  Centaurs  tcThave  been  a  body  of  fhepherds  and 
herdfmen,  rieh  in  cattle,  who  inhabited  the  mountains 
of  Arcadia,  and  to  whom  is  attributed  the  invention 
of  bucolic  poetry.  Palsephaetus,  in  his  book  of  incre- 
dibles,  relates,  that  under  the  reign  of  Ixion,  king  of 
Theffaly,  a  herd  of  bulls  on  Mount  Theffaly  run  mad, 
and  ravaged  the  whole  country,  rendering  the  moun¬ 
tains  inacceflible  \  that  fome  young  men  who  had. 
found  the  art  of  taming  and  mounting,  horfes,  under¬ 
took  to  clear  the  mountains  of  tliefe  animals,  which 
they  purfued  on  horfeback,  and  thence  obtained  the 
appellation  of  Centaurs .  This  fuccefs  rendering,  them 
infolent,  they  inful  ted  the  Lapithse,  a  people  of  Thef¬ 
faly  :  and  becaufe  when  attacked  they  fled  with  great 
rapidity,  it  was  fuppofed  they  were  half  horfes  and 
half  men. — The  Centaurs  in  reality  were  a  tribe  of 
Lapithie,  who  inhabited  the  city  Pelethronium  adjoin¬ 
ing  to  Mount  Pelion,  and  fir  ft  invented  the  art  of 
breaking  horfes,  as  is  intimated  by  Virgil. 

CENTAUREA,  Greater  Centaury.  See  Bo¬ 
tany  Index,  There  are  61  fpecies  belonging  to  this 
genus.  The  root  of  one  of  them,  called  glajl  folia,  is  an 
article  in  the  materia  medica.  It  has  a  rough,  iome- 
what  acrid  tafte,  and  abounds  wdth  a  red  vifcid  juice. 
Its  rough  tafte  has  gained  it  fome  efteem  as  an  aftrin- 
gent,  its  acrimony  as  an  aperient,  and  its  glutinous 
quality  as  a  vulnerary :  but  the  prefent  practice  takes 
very  little  notice  of  it  in  any  intention.  Another  of 
the  fpecies  is  the  cyanus  or  blue  bottle,  which  grows 
commonly  among  corn.  The  expreffed  juice  of  this 
flower  ftains  linen  of  a  beautiful  blue  colour,  but  is  not 
permanent.  Mr  Boyle  fays,  that  the  juice  of  the  in¬ 
ner  petals,  with  a  little  alum,  makes  a  beautiful  per¬ 
manent  colour,  equal  to  ultramarine. 

Le/Jer  CENTAURY,  See  Gentiana,  Botany  Index, 
CENTELLA.  See  Botany  Index . 

CENTENARIUS,  or  Centenario,  in  the  middle 
age,  an  officer  who  had  the  government  or  command, 
with  the  adminiftration  of  juftice,  in  a  village.  The 
ceritenarii  as  well  as  vicarii  were  under  the  jurifdicftion 
and  command  of  the  court.  Wc  find  them  among  the 
Tranks,  Germans,  Lombards,  Goths,  &c. 


Centenaries  was  alfo  ufed  for  an  officer  who  had 
the  command  of  ioo  men,  moft  frequently  called  a 
Centurion. 

CentENariuS,  in  monaftcrics,  was  an  officer  who  . 
had  the  command  of  100  monks. 

CENTENINUM  ovum,  among  naturalifts,  de¬ 
notes  a  fort  of  hen’s  egg  much  fmaller  than  ordinary, 
vulgarly  called  a  cock’s  egg ;  from  which  it  has  been 
fabuloufly  held  that  the  cockatrice  or  bafilifk  is  pro¬ 
duced.  The  name  is  taken  from  an  opinion,  that  tliefe 
are  the  laft  eggs  which  hens  lay,  having  laid  ICO  be¬ 
fore  ;  whence  centeninum ,  q.  d.  the  hundredth  egg.— 
Tliefe  eggs  have  no  yolks,  but  in  other  refpeeffs  dif* 
fer  not  from  common  ones,  having  the  albumen,  cha- 
lazes,  membranes,  &c.  in  common  with  others.  In 
the  place  of  the  yolk  is  found  a  little  body  like  a  fer- 
pent  coiled  up,  which  doubtlefs  gave  rife  to  the  fable 
of  the  bafililk’s  origin  from  thence.  Their  origin  is 
with  probability  aferibed  by  Harvey  fo  this,  that  the 
yolks- in  the  vitellary  of  the  lien  are  exhaufted  before 
the  albumina. 

CENTER,  or  Centre,  in  a  general  fenfe,  figni¬ 
fies  a  point  equally  diftant  from  the  extremities  of  a 
line,  figure,  or  body.  The  word  is  formed  from  the 
Greek  kivt^ov,  a  point . 

CENTRE  of  an  Arch,  Under  the  article  Bridge,. 
the  different  forms  of  arches  have  been  particularly 
confidered. 

Under  this  article,  it  comes  very  properly  to  be  af- 
certained  in  what  manner  the  arch-ftones  are  fupported 
till  the  arch  is  completed,  and  the  moft  commodious? 
and  leaft  expenfive  manner  in  which  this  »can  be  ac- 
coiripliflicd.  When  the  fpan  is  fmall,  and  upon  a  li¬ 
mited  fcale,  as  cellars,  and  vaults  below  ground,  the 
foundation  of  the  fide  walls  is  dug  out,  the  earth  round¬ 
ed  off  betwixt,  tho  arch  thrown  over  upon  it,  and  the 
earth  Is  afterwards  dug  out  and  carried  away.  This 
mu  ft  have  been  done  011  any  account.  By  this  method 
the  wood  and  workman  flip  are  faved  \  but  it  is' only  in 
particular  inftances  that  this  can  be  done.  When  the 
arch-  to  be  caft  is  on  land,  and  at  no  great  height  above 
the  furface  of  the  earth,  a  frame  for  fuppoiting  the 
arch-ftones  can  be'  raifed  from  the  earth,  and  bound 
together,  frequently,  with  a  great  profufion  of  wood, 
which  on  account  of  the  fmallnefs  of  the  arch  is  not 
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taken  into  account  *,  but,  when  the  fpan  is  great,  or  at 


a  great  height  above  the  furface  of  tlie  earth,  the  ex¬ 
pence  of  a  frame  formed  in  the  fame  manner,  would 
be  enormous,  and  in  many  cafes  impracticable ;  but 
whether  the  arch  be  great  or  fmall,  high  or  lowr,  a  pro¬ 
per  economy  ought  to  be  obferved  ;  and  the  lefs  the 
expence  in  wood  and  v'orkmanftiip  incurred,  fo  much 
the  more  advantage  to  thofe  concerned,  and-  the  pur- 
pofe  being  obtained,  fo  much  more  credit  is  due  to  the 
engineer. 

It  is  again  to  be  confidered,  on  the  other  hand,  that 
in  order  to  fave  fome  expence,  either  in  w  ood  or  work- 
manffiip,  the  frame  or  center,  as  we  (hall  call  it,  is 
made  too  flight,  and  fo  unconnected  in  its  parts,  that 
the  preffure  of  the  arch-ftones  is  greater  than  it  can 
fupport.  The  whole  work  is  brought  down,  and  the 
faving  on  the  one  part  produces  a  more  ferious  lofs  on 


the  other  ^  fo  that  both  the  workmen  and  proprietors 


agree,  that  it  is  better  that  the  centre  be  too  ftrong 
than  too  weak  \  better  have  too  much  wood  in  it  than 

to$ 
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ier.  too  little.  To  afiid  the  mechanic  in  this  important 
affair,  is  the  defign  of  treating  this  article  with  parti¬ 
cular  attention  $  for  which  purpofe  we  fhall  be  at  pains 
to  acquire  every  adidance  that  can  be  collected,  from 
the  molt  experienced  engineers,  and  from  the  refearchcs 
and  experiments  of  the  moll  diftinguiffied  philofophers 
who  have  treated  of  fuch  arts  as  may  enable  us  to  elu¬ 
cidate  the  fubjeft,  and  make  it  worth  the  attention  of 
engineers  and  mechanics  who  may  have  occafion  to  ex¬ 
ert  their  genius  in  that  line. 

In  the  firfl  place,  it  will  be  neceffary  to  confider 
the  weight  to  be  fupported:  2dly,  The  quantity  of  the 
materials  to  be  ufed,  that  lhall  be  of  ftrength  fufficient 
to  fupport  fuch  a  weight :  3dly,  The  moft  effe&ive 
method  to  apply  thefe  materials,  as  fupported  by  the 
moil  approved  authorities,  or  pra£tifcd  by  the  ableft 
engineers.  The  Weight  to  be  fupported  is  the  arcb- 
ftones.  Suppofe  an  arch  of  20  feet  fpan,  (fee  figures  for 
the  arches,  a  new  figure  being  unneceffary).  It  has 
been  fhown  under  the  article  Bridge,  that  the  arch 
can  be  raifed  to  30  degrees  and  upwards,  without  the 
fupport  of  the  center  ;  after  which  it  begins  to  red 
Xipon  the  frame  of  which  the  center  is  compofed,  if 
the  arch  is  a  femicircle,  or  femicllipfe ;  if  a  fegment 
of  a  circle,  it  will  prefs  fooner  upon  the  center,  and  the 
more  fo  the  flatter  the  arch  is*  id,  Suppofe  a  femi¬ 
circle;  then  there  is  1 20  degrees  of  the  arch  to  be  fup^ 
ported  by  the  center,  the  diameter  fuppofed  is  20  feet. 
One  hundred  and  twenty  degrees  will  meafure 
20.94393  feet;  but  as  it  is  advifable  to  give  the  ad¬ 
vantage  to  the  center,  W'e  call  it  2 1  feet  in  an  arch  of 
£0  feet  fpan.  If  the  done  is  of  a  durable  and  hard 
quality,  perhaps  an  arch-done  of  12  or  14  inches  might 
be  of  fufficient  ftrength  ;  yet  it  is  not  probable  that 
any  one  would  think  of  lefs  than  1 8  inches  for  the  thick- 
nefs  of  the  arch ;  for  it  will  not  have  too  heavy  an 
appearance  if  it  fliould  be  two  feet  thick.  We  (hall 
calculate  the  weight  at  18.  inches  fquare;  the  thicknefs 
of  the  done  is  not  here  to  be  confidered,  as  the  weight 
of  the  whole  is  to  be  fupported  till  the  key-done  is 
driven  :  the  fpecific  gravity  of  good  freedone  is  2.532, 
the  folid  feet  in  an  arch  of  120  degrees  ;  the  fpan  20 
feet  is  21  feet,  nearly  as  above.  The  done  18  inches 
fquare  by  21  feet  gives  47.25  folid  feet;  the  weight 
by  the  above  fpecific  gravity  is  7477.30761b.  avoirdu¬ 
poife,  about  66.753  cwt.  being  the  weight  that  one 
rib  of  the  center  frame  mud  fudain,  without  warping, 
or  by  the  prellure  on  its  haunches  make  it  rife  in  the 
Crown  ;  neither  mud  it  fink  under  the  preffure  :  in 
either  cafe  the  confequences  would  be  fatal,  either  in 
teaufing  the  arch  to  give  way,  upon  driking  out  the  cen¬ 
ter,  or  in  weakening  it  in  fuch  a  manner  as  to  fhorten 
its  durability  ;  being  twided  in  its  Ihape,  the  equili¬ 
brium  would  be  dedroyed,  and  the  confequence  would 
be  either  to  fpring  the  key-done,  or,  if  that  Was  pre¬ 
vented  by  the  weight  above  it,  the  fame  weight  would 
Caufc  it  to  yield  at  about,  or  a  little  above,  30  degrees 
from  the  fpring  of  the  arch.  From  all  which  the  nc- 
eemty  of  the  ftrength  and  firmnefs  of  the  center  frame 
is  evident. 

If  the  arch  exceeds  20  feet,  fuppofe  50,  the  weight 
evidently  become  greater,  and  an  additional 
Hr  ug  h  neceffary  on  that  account ;  and  likewife  on 
aeoup*  of*  its  greater  extent,  the  frame  that  would  be 
fiuficien .ly  firm  at  20  feet  would  be  fupple  at  50.  To 


prevent  any  error  on  this  account,  another  calcula-  Center, 
tion  for  50  feet  will  become  neceffary.  In  the  fpan 
of  50  the  arch  of  120  degrees  meafures  52.36  feet  ; 
fuppofe  the  arch-done,  2 -§■  feet  deep  by  2,  is  five  fuper* 
ficial  feet,  multiplied  by  52.36  is  261.8  folid  feet,  and 
at  the  above  fpecific  gravity  gives  41429.7154748  lb. 
avoirdupoife,  equal  to  369.908  cwt.  Here  the  weight  ;s 
increafed  upon  the  center  frame,  in  the  proportion  of 
66.5  to  369.9,  that  is,  more  than  five  times,  belides 
what  allowance  it  will  be  neceffary  to  make  for  the  dif¬ 
ference  of  the  diffnefs  of  the  center  frame ;  both  which 
will  be  confidered  in  their  proper  places* 

Let  us  now  confider  what  will  be  the  increafe  of 
weight  upon  a  fpan  of  100  feet*  The  rife  of  the 
arch,  before  it  preffes  on  the  center  frame  in  a  femL 
circle,  being  in  the  fame  proportion,  the  arch  of  1  20 
degrees  in  100  feet  fpan  meafures  104.7 19  feet  5  the 
arch-done  may  be  fuppofed  abundantly  drong  of  4 
feet  length,  for  the  depth  of  the  arch,  and  3  feet  broad, 
which  makes  a  fuperficics  of  1 2  feet,  and  multiplied  by 
1O4.719  gives  1  256.628  folid  feet,  the  fpecific  gravity, 
that  is,  the  done  is  fuppofed  of  the  fame  durability 
gives  198,861.381  lb.  avoirdupoife,  equal  to  1775.548 
cwt.  about  five  times  more  weight  than  upon  the  arch 
of  50  feet  fpan.  If  the  arch  is  130  feet  fpan,  120  de¬ 
grees  meafure  136.13556  feet.  Suppofe  the  arch- 
done  5  feet,  as  in  the  arch-dones  of  the  bridge  over 
the  Dee  at  Aberdeen,  at  lead  they  are  between  4I 
and  5  feet.  The  Aberdeen  granite  is  a  very  hard 
done,  and  perhaps  exceeds  the  fpecific  gravity  above* 

The  arch-done  is  here  fuppofed  to  be  5  feet  by  3,  equal 
to  15  fquare  feet,  multiplied  by  136.13556,  gives 
2042.0334  folid  feet.  According  to  the  above  fpecific 
gravity,  the  weight  to  be  fupported  till  the  key- 
done  is  drove,  is  2885.2838  cwt.  The  weight  of 
the  key-done  in  the  whole  of  the  above  may  be  de¬ 
duced. 

As  center-frames  mud  likewife  be  ufed  for  iron 
bridges,  we  (hall  confider  them,  and  take  the  fpan  236 
feet,  dill  fupporting  a  femicircle* 

It  may  be  proper  to  take  the  weight  that  it  would 
be  if  the  arch  vrere  the  fegment  of  a  circle,  the  fpan  of 
the  arch  236,  the  height  above  the  fpring  of  the  arch, 
or  the  verfed  fine  of  the  arch,  34  feet,  in  which  cafe 
the  diameter  of  the  circle  would  be  444  feet  nearly  ; 
the  arch-dones  in  this  fegment  would  prefs  upon  the 
center-frame,  at  about  18  feet  frem  the  fpring  of  the 
arch.  Suppofe  the  arch-done  5  feet  by  4,  equal  to 
20  fuperficial  feet,  the  whole  meafure  of  the  arch  h 
444.154  lineal  feet,  the  folid  content  is  4131.84  feet, 
and  weight  318.689  tons  ;  but  the  weight  of  the  iron 
was  only  260  tons.  It  may  not  be  improper  here  to 
obferve,  that  in  a  done  bridge  of  that  lpan,  5  feet  of 
arch-done  would  be  too  fniall  to  fudain  the  arch.  It 
may  perhaps  be  admitted,  that  it  would  be  fufficient 
to  fupport  its  own  v'cight  ;  and  if  fo,  the  arch  be¬ 
ing  fmootbed  above,  a  feeoiid  arch  of  a  five-feet  done 
may  be  thrown  over  above  it.  Thefe  two  together 
may  form  a  drongcr  arch  than  a  done  of  ten  feet  depth 
would  do.  And  thus  a  done  arch  may  be  extended 
to  any  fpan,  and  made  of  abundant  ftrength  ;  and  ex¬ 
perience  has  fhown  its  durability  to  withftand  the 
weather.  Thus  the  old  London  bridge  has  perform¬ 
ed  its  faithful  fervices  to  the  public  for  her:  years  : 
that  it  was  an  incumbrance  in  palling  up  and  down 
Q.  q  3  the 
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Center,  tlie  river,  and  clumfy  in  its  confirmation,  were  owing 
*“ — v~~'  to  the  tafte  of  the  times.  Perhaps  few  will  be  found 
that  would  be  willing  to  infure  an  iron  bridge  againft 
the  ruin  occafioned  by  the  weather  for  the  fame  time, 
or  perhaps  much  above  one-half  that  time..  But  this 
is  not  a  fit  place  to  enter  into  the  full  difeuflion  of 
this  fubjea.  To  return  to  the  weight  prefling  upon  a 
center-frame.  Having  now  taken  a  view'  of  the  weight 
to  be  fupported,  it  comes  next  to  be  confidered  what 
ftrength  of  wood  is  neceflary  to  refill  this  force,  and 
the  moll  proper  and  commodious  manner  of  combining 
the  parts.  To  determine  this,  we  mull  have  recourle 
to  fuch  experiments  as  have  been  made  for  trying  the 
ftrength  of  different  fpecies  of  Hone  and  wood. 

Experiments  have  been  made  to  afeertain  the  llrength 
of  timber,  and  many  of  them  appear  to  have  been  con¬ 
ducted  with  great  care  and  attention.  Some  of  thefe 
the  reader  will  find  collected  and  detailed  under  the 
article  STRENG TH  of  Materials,  We  lhall  here  Hate 
the  refult  of  fome  of  the  curious  experiments  which 
wTere  inllituted  by  the  count  de  Buffon  to  afeertain 
this  point.  According  to  thefe  experiments,  the  batten 
of  five  inches  fquare,  whole  length  was  14  feet,  and 
which  fupported  a  weight  of  5300>  which  may  be  call¬ 
ed  its  breaking  force,  lliould  have  double  the  ftrength 
of  a  batten  of  28  feet  long.  But  it  has  a  great  deal 
more.  The  latter  by  the  experiment  is  equal  to  1775 
only  $  whereas  the  half  of  5300  is  2650.  But  it  is  to  be 
confidered,  that  the  power  of  the  lever  is  in  proportion 
to  its  di fiance  from  the  fulcrum  •,  this  power  arifing  from 
the  weight  of  the  log,  is  the  weight  of  one  foot  of  wood 
adting  as  a  weight  at  a  difiance  from  the  fulcrum.  The 
log  increafcs  in  its  power  to  break  by  its  length  :  12 
inches  of  this  log,  five  inches  fquare,  weighs  about 
10.4  lb.  foraewhat  more  or  lefs  \  and  10.41b.  at  13  feet 
diftancc,  afts  with  a  force  of  135.21b.:  this  we  confi- 
der  the  lafl  term  •,  and  o,  the  point  of  figure,  is  the  firfi 
term  :  the  firfi  and  laft  term,  multiplied  by  half  the 
number  of  terms,  are  equal  to  the  fum  of  all  the  terms  5 
that  is,  155.2x6+  amount  878.81b.  added  to  1775, 
equal  2653.8  5  fo  near  to  the  half,  that  the  difference 
may  eafily  be  accounted  for,  from  the  real  weight  of 
the  wood  on  which  the  experiment  w'as  made  *,  and 
our  taking  the  weight  from  tables  of  fpecific  gravity, 
or  the  fuppofed  60  lb.  To  take  another  example,  a 
batten  of  nine  feet  is  double  the  ftrength  of  one  of  the 
fame  lize  of  18  feet  long.  The  weight  that  breaks  a 
batten  of  nine  feet,  five  inches  fquare,  is  8308  lb. ;  the 
half  is  41  54  :  but  by  the  experiment,  37001b.  break 
the  batten  at  1  8  feet.  N.  B.  The  weight  being  laid 
upon  the  middle,  9t  number  of  terms,  one-half 

is  4.625.  Seventeen  feet  one-half  is  8-y  ;  1 0.4  lb- mul¬ 
tiplied  ~by  84-,  is  102X4-625,  half  the  number  of 
terms,  is  471.25  +  3700,  is  U7T-2>>  fomewhat  great¬ 
er,  but  which  is  fo  near.,  that  the  fmalleft  accident  for 
failure,  not  difccrnible  in  the  wood,  will  occafion  the 
difference.  Now  to  reduce  the  experiment  of  this 
given  fize  to  any  other,  of  greater  dimenfions  ♦,  fuppofe 
one  foot  :  fimilar  folids  of  the  fame  altitude  are  to  one 
another  as  their  bafes  *  that  is,  2  5,  the  bafe  of  the  five 
inch  fquare,  is  to  *44?  bafe  of  the  1  2  inch  fquare, 
as  the  weight  that  would  break  the  batten  of  nine  feet, 
to  the  weight  that  will  break  another  of  the  fame  nine 
feet  length,  and  of  one  foot  fquare  (5.  6.  El.  12.),  that 
is,  as  the  bafe  25  is  to  the  weight  8308,  fo  is  144  to 


t  308  ]  Cf  E  N 

478541b.  \  equal  213.8125  ton,  and  the  proportion  as  Center, 
above,  for  greater  or  lefs  length  of  logs  or  fpars.  As  we  '  r* 
have  no  experiments  made  of  logs  of  1  2  inches  fquare  j 
unlefs  there  is  fomething  in  the  texture  of  the  fibres, 
in  pieces  of  different  diameters,  we  have  every  reafon 
to  conclude,  the  above  proportion  will  give  the  pro¬ 
per  ftrength  of  the  material  ufed.  It  muft,  however, 
not  be  forgot,  that  the  pieces  upon  which  the  ex¬ 
periments  were  made,  were  nicely  cholen  for  the  pur- 
pofe.  It  wdll  fcareely  be  practicable  to  find  a  piece  of 
12  inches  fquare,  and  even  of  nine  feet  length,  equally 
well  adapted  to  bear  a  proportionable  ft  rain  ;  and  much 
more  difficult  to  find  a  piece  of  ftill  greater  length. 
Thefe  experiments  and  proportions  afford  a  fafe  crite¬ 
rion  for  proper  limits  to  be  attended  to  in  practice.  In 
this,  we  do  not  mean  to  apply  fuch  a  load  upon  the 
beam  as  will  break  it  \  we  intend  the  beam  to  fupport 
the  load,  without  giving  way  or  yielding  to  it. 

In  the  fame  experiments,  we  are  told  by  the  author, 
that  two-thirds  of  the  weight  broke  the  beam  in 
the  fpace  of  two  months  ;  that  onc-half  the  weight 
gave  a  fet  or  bend  which  it  did  not  recover,  but  {hew¬ 
ed  no  farther  tendency  to  break  *  that  one-third  of  the 
weight,  after  long  continuance,  did  not  give  it  a  fetj 
but  the  weight  being  removed,  the  beam  returned  to 
the  fame  polition  as  before  it  was  loaded.  Betwixt  one- 
third  and  the  half  of  load  or  weight  that  W'ould  break 
the  beam,  is  the  ftrength  we  allot  to  it  for  permanent 
ufe.  Before  we  proceed  to  put  the  above  observations 
into  full  pradtice,  let  us  examine  whether  the  log  is 
neccffary  to  be  fquare  to  give  it  the  greateft  ftrength  : 
pradtice,  in  a  great  meafure,  determines  that  it  is  not*. 

It  is,  however,  neceflary  to  inquire  what  breadth  to  i 
given  depth  is  fuflicient  as  a  maximum  that  we  ought 
not  to  exceed  \  or  what  is  the  minimum  that  we  may 
ufe,  fo  as  not  to  lofe  the  principal  intended  effect. 
Belidor  has  made  a  feries  of  experiments  on  the.tranf- 
verfe  ftrength  of  bodies,  which  are  detailed  in  his 
Science  dcs  bgenieurs ,  but  the  fpars  are  only  ,  of  one 
inch,  not  exceeding  two  inches  in  breadth  or  thicknefs. 
Among  thefe,  we  feledt  one  fpar  two  inches  breadth,  one 
inch  depth,  and  1  8  inches  length  }  which  at  the  medium 
of  three  trials  was  broken,  lying  loofe  at.  both  ends, 
by  805  lb.  Another  one  inch  board,  two  inches  deep, 
and  18  inches  long,  broke  with  the  force  of  15801b. ; 
nearly  in  the  proportion  of  the  fquare  of  the  depth, 
being  only  a  diminution  of  20  lb.  weight.  In  the  pre- 
fent  cafe,  the  quantity  of  matter  is  the  fame  in  both.  .* 

It  may  therefore  be  concluded  from  this  expert 
ment,  that  a  batten  of  any  depth,  and  one-half  breadth, 
is  equally  ftrong  in  that  pofition  as  if  it  had.  been 
fquare  timber  5  and  that  the  ftrength  is  according  to 
the  depth,  if  the  breadth  is  only  fuch  as  that  it  does 
not  yield  in  that  diredtion.  And  hence  the  advan- 
tage  in  point  of  economy  5  for  if  the  piece  is  fet  upon 
its  edge,  fuppofe  nine  inches  deep  and  one.  broad, 
provided  that  by  {training  the  piece  in  depth,  it  fhall 
not  yield  in  the  lateral  direction,  it  will  bear  as  much 
strain  as  if  nine  inches  fquare.  The  experiment  may 
be  performed  upon  a  fmall  feale.  Suppofe  five  inches, 
and  one  inch  broad,  the  thin  fedtion  may  be  ericlofed 
at  different  diftances  with  pieces  five  inches  fquare. 
Suppofe  at  the  diftances  of  1,  2,  3,  &c.  fig.  1.  Plate 
CXXXVIII.  and  the  weight  applied  that  broke  the 
five  inch  fquare  of  the  length- of  14  feet,  V14.  5300  ^* 

AU 
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All  the  experiments  which  have  been  alluded  to  above 
\rcre  made  upon  fcantling  of  found  oak.  But  it  has 
already  been  obferved,  that  in  practice,  fuch  pieces  can¬ 
not  always,  if  at  all,  be  fele&ed.  But  the  pra&ical 
mechanic,  confining  himfelf  to  between  one-third  and 
one-half  of  the  abfolute  ftrength,  according  as  his 
judgement  direfts  him,  refpe&ing  the  foundnefs  of  the 
piece  he  ufes  ;  there  can  be  no  doubt,  that,  upon  oc- 
cafions,  he  will  be  convinced,  that  he  cannot,  with 
fafety,  allow  even  one-third  of  the  abfolute  ftrength, 
but  mull  take  it  confiderably  below  that  proportion. 

As  to  other  fpecies  of  wood,  trials  have  alfo  been 
made  •,  and  the  refult  from  different  experiments  has 
occafioned  fome  deviation.  We  are  told  that  Buffon 
makes  fir  about  ,%ths  of  the  ftrength  of  oak,  Parent 
Y-Jths,  and  Emcrfon  -|ds  ;  all  of  them  different.  The 
difference  between  Buffon  and  Parent  is  T~th ;  between 
Parent  and  Emerfon  is  -|th  ;  and  between  Buffon  and 
Emerfon  is  -fth.  It  is  eafy  to  conceive  that  the  differ¬ 
ent  ftates  of  the  wood,  and  different  circumftances  in  the 
fame  fpecies  of  fir  and  oak,  will  make  a  confiderable 
difference;  although  the  fame  perfons  were  employed 
on  the  fame  materials,  the  experiments  would  probably 
vary  ;  much  more,  may  it  be  allowed  that  at  different 
times  different  ftates  of  the  wood  muff  make  the  re- 
fults  different. 

The  experiments  made  by  different  perfons  vary  in 
their  amount.  Belidor’s  experiments  agree  one  part 
with  another,  and  fo  do  Buffon’s,  but  differ  in  their 
refults  from  Belidor’s.  Belidor’s  flips  of  oak  are  only 
of  one  inch  fquare,  and  Buffon’s  are  from  four  to  eight 
inches  fquare,  and  from  7  to  28  feet  in  length.  When 
the  one  is  reduced  to  the  ftandard  of  the  other,  they 
do  not  agree  :  the  difference  may  arife  from  various 
caufes.  We  know  that  there  is  a  difference  in  the 
ftrength  of  oak  of  different  growths,  and  from  differ¬ 
ent  foils,  as  well  as  in  other  fpecies  of  wood  ;  there  is 
likewife  a  difference  in  the  degree  of  feafoning  of  the 
wood.  Buffon  gives  the  weight  of  his  wood,  Belidor 
does  not.  If  Buffon’s  log  or  batten,  four  inches  fquare, 
weighs  about  6olb.  that  is,  about  7 71b.  the  folid  foot; 
whereas  a  folid  foot  of  dry  oak  will  not  weigh  above 
6olb.  *,  but  Buffon  acknowledges  that  his  wood  was  in 
the  fap,  as  vapours  iffued  at  bo'h  ends  in  the  bend¬ 
ing.  Thefe  differences  may  make  all  the  odds  in  the 
breaking,  unlefs  the  proportion  was  eftablifhed  to  be, 
as  the  fquares  of  the  diameter  of  the  battens ;  but  this 
is  not  the  cafe,  for  in  Buffon’s  experiments,  the 
fquare  of  four,  to  the  fquare  of  five  of  the  feven  feet 
batten,  the  breaking  force  is  83001b.  *,  but  the  ex¬ 
periment  gives  it  11525;  that  of  fix  inches  fquare 
16:  36  ::  5312.1 1952  ;  exp.  189 50.  In-  the  feven  inch 
fquare  16  :  49. 53  1  2.16268  ;  exp.  32200.  In  the  eight 
inch  fquare  16.64.  V3’  2:  21248  ;  exp.  47649,  the  dif¬ 
ference  between  the  four  and  five  inch  fquare  is  one-third 
part  of  the  experiment  weight ;  the  difference  between 
the  four  and  fix,  is  fomewhat  more  than  one-third  the 
experiment  weight ;  and  in  the  feventh,  the  difference 
is  a  little  lefs  than  half  the  experiment  weight ;  be¬ 
tween  the  feventh  and  the  eighth  the  difference  is 
greater  than  half  the  experiment  w  eight. 

There  is  likewife  a  difference  at  the  different  lengths ; 
for  it  does  not  appear  that  the  different  lengths  bear  a 
proportion  to  their  parts;  a  batten  of  four  inches  fquare 


of  feven  feet  length,  is  expelled  to  be  double  the  ftrength  Center, 
of  one  of  the  fame  dimenfions  of  14  feet  length  ;  that 
is,  the  one  of  14  feet  length  is  expected  to  break 
with  one  half  of  the  weight  that  breaks  the  feven 
feet  batten  ;  but  we  find  it  much  lefs  ;  but  when  it 
is  confidered  that  the  w  eight  of  the  materials  adling 
at  a  greater  diftance  from  the  centre  of  motion,  this 
muff  be  taken  into  the  account,  and  added  to  the 
weight  of  the  breaking  force.  For  example,  the  bat¬ 
ten  of  five  inches  fquare  and  1 2  inches  length, 
weighs  13.3681b.  at  the  rate  of  771b.  per  folid  foot* 

This  weight,  a£ling  upon  the  batten  of  14  feet,  taking 
the  amount  of  the  whole  in  an  arithmetical  ratio,  is 
1:3.368  X  52^-, =  701. 51b.  a&ing  upon  the  whole,  add- 
ad  to  5300,  the  breaking  force  6001.  The  breaking 
force,  at  feven  feet,  is  11525;  one  half  is  5762.2.5,. 
one  twenty -fourth  part  greater  than  the  half.  The 
batten  of  fix  inches  fquare,  the  breaking  force  at  14 
feet  is  7475?  the  weight  of  12  inches  of  this  batten  is 
19.251b.  at  771b.  per  folid  foot;  the  adling  force  of  this 
weight  at  14  feet  length  is  19.25X52-^?  is  1010.625, 
added  to  7475,  equal  to  8485625.  Now  the  break¬ 
ing  force  of  feven  feet  length  is  18950  ;  one  half  is 
9475,  the  difference  is  989,  that  is,  nine  and  a  half 
times  lefs  than  the  half.  In  the  feven  inch  batten  of 
feven  feet  length,  the  breaking  force  is  32,2001b.  and 
of  14  feet  length,  the  breaking  force  is  13,225.  The 
weight  of  12  inches  of  the  feven  inch  fquare  is  260  2lb. 
adling  upon  the  14  feet  length,  is  13  70.5+ 1322.5=: 
146001b.  which  is  one-ninth  lefs  than  the  half.  A- 
gain,  1 2  inches  of  the  eight  inch  batten  weighs  34.21b. 
at  771b.  per  folid  foot,  adling  upon  the  14  feet  length, 
is  17961b.  added  to  1977  5,  the  force  that  broke  it  at 
14  feet  length,  is  215751b.  about  onc-tenth  part  lefs 
than  the  half  of  47,6491b.  which  broke  it  at  feven  feet 
length.  From  the  above  comparifon,  it  may  be  al¬ 
lowed,  that  the  difference  of  the  force  that  broke  the 
fpar  at  feven  feet,  and  that  which  broke  it  at  14,  fo 
far  as  it  differs  from  the  half,  is  accounted  for  upon 
philofophical  principles;  and  when  we  confider  that 
the  fpars  or  battens  cannot  be  fuppofed  to  be  mathema¬ 
tically  exadl  in  their  meafure,  and  that  a  difference  in 
point  of  breaking,  may  be  accounted  for  from  that 
caufe  ;  but  further,  it  may  be  obferved  that  the 
weight  of  the  materials  is  not  equal  in  the  folid 
foot.  For  example,  the  fpar  four  inches  fquare,  and  fe- 
veral  feet  in  length,  weighs  6olb.  ;  that  is,  at  the  rate* 
of  77  iqlb.  per  folid  or  cubic  foot,  the  eight  feet  fpar 
at  the  rate  of  76.  qlb.  do. ;  the  nine  feet  fpar  at  the  rate* 
of  77  feet;  the  10  feet  fpar  at  the  rate  of  75.6  ;  the 
12  feet  fpar  at  the  rate  of  751b.  per  cubic  foot;  which > 
difference  of  weight,  with  the  difference  of  exaft  ma¬ 
thematical  meafure,  may  fully  account  for  all  the  dif¬ 
ference  that  takes  place  in  the  manner  of  accounting 
for  the  above-mentioned  difference  of  the  weights  of 
breaking  at  7  and  14  feet ;  as  alfo  the  difference  that 
takes  place  between  8  and  16;  9  and  18,  &c.  The 
experiments  being  made  upon  green  wood,  cannot  be 
approved  of ;  they  ought  to  have  been  made  of  fuch 
feafoned  wood  as  is  fitted  for  mechanical  purpofes,  of 
which  none  of  this  kind  enn  be  ufed  ;  or  if  experi¬ 
ments  are  made  with  unfeaftmed  wood,  as  being  or  the 
greateft  ftrength,  they  ought  likewife  to  have  been  made 
with  dry  wood  feafoned  for  ufe.  A  cubic  foot  of  dry 
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Center,  oak  will  not  weigh  mueh  above  6 o  lb,  Thofe  fpars 
upon  which  the  experiments  were  made,  mull  have  been 
very  green,  and  very  unfit  for  mechanical  purpofes, 
which  gives  an  unfair  aeeount  of  the  ftrength,  when 
in  a  proper  Hate  for  ufc.  But  experiments  were  made 
with  w  ood  of  different  weights,  which  may  be  fuppofed 
better  feafoned.  For  example,  the  feven  feet  fpar  that 
weighs  56  lb.  that  is,  721b.  per  cubie  foot}  the  nine 
feet  fpar  is  at  71  lb.  per  folid  foot,  and  the  10  feet  fpar 
at  73.81b.  per  folid  foot,  none  of  which  are  feafoned 
wood.  And  yet  it  is  not  mentioned  which  of  thefe 
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were  ufed.  This  may  be  addueed  as  a  very  good  rca*  Center 
fon  why  the  variations  were  fo  great. 

We  fliall  now  confider  the  force  in  bruifing  mate¬ 
rials,  according  as  we  may  be  direfred  by  experiments 
made  in  this  way.  And  ift,  upon  that  of  ft  one,  whieh 
will  in  fome  meafure  lead  to  the  preffure  in  the  fame' 
direction  upon  other  materials. 

The  experiments  fclefted  from  M.  Gauthey,  engi* 
neer,  in  erecting  the  bridge  of  Chalons  fur  Saone,  (tom. 
iv.  Rosier  Journal  de  Phyjique ,  November  1774),  are 
now  to  be  confider ed. 
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Experiments  Sele&ed* 


Length  Ci 
the  Stone. 

Breadth. 

Superficte*. 

Force. 
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fquare  line. 
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53 
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1 
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TT 
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18 

24 

432*3 

131 

J2f 

12 

I  X 

In  general,  the  foree  is  greater  as  the  furfaces  in¬ 
creafe,  but  a  regular  proportion  to  fix  upon  a  theory 
is  not  found  }  but  the  laft  line  in  the  tabic,  the  weight 
that  cru files  the  432.3  furface,  mult  be  greater  than 
13 1,  the  Hone  being  of  the  fame  quality:  if  in  the  pro¬ 
portion  of  8™  to  I  2y,  the  crufhing  -weight  will  be 
272. 7  inftead  of  13 1* 

The  meafures  here  taken  are  eublc,  and  the  prefling 
foree  is  upon  cubic  lines,  the  thieknefs  one  line  5  where 
the  preffure  is  upon  a  fquare  foot,  it  is  likewife  to  be 
underftood  one  foot  deep,  or  upon  a  cubic  foot }  the 
(tone  ufed,  he  terms  Givry  Jlone ,  of  which  lie  gives  its 
abfolute  force  to  be  870911,  that  it  will  bear  6635521b. 
In  the  cubic  foot  of  foft  Hone  the  ftrength  is  2488321b. 
The,  proportional  force  of  the  hard  and  foft  is  2\  to  1. 

A  cubic  foot  of  a  ftone  fixed  in  a  wall,  and  prqjeft- 
ing  one  foot,  was  broken  by  a  force  of  55728  lb.  And 
a  cubic  foot  of  foft,  by  10080  lb.  the  proportion  5-J 
to  I. 

A  cubic  foot  of  bard  ftone,  fupported  upon  two  ful- 
crums  at  1  foot  diftanee,  was  broken  by  2056321b.  fu- 
fpended  from  its  middle  5  and  the  foft  by  38592,  the 
proportion  about  ^  to  1. 

In  fine,  a  cubie  foot  of  the  hard  ftone  was  torn  afun- 
dcr  by  45,5001b  5  and  the  foft  by  15,850  lb.  the  pro¬ 
portion  2^r  to  i.  Thus  far  Gauthey ’s  aeeount. 

It  is  to  be  obferved,  that  the  above  table  does  not 
ftri&ly  correfpond  with  itfelf }  for  the  proportion  up¬ 
on  the  fquare  line,  or  of  an  inch,  in  place  of  io^* 
is  upwards  of  II.  Now  the  increafe  of  force  which 
crufhes  96  fquare  lines,  and  128  one  line  thick,  is 
7.8  oz.  nearly  upon  the  fquare  line,  that  is  a  little  more# 
than  of  35  oz.  upon  the  fquare  line}  then  as  128 
fquare  lines  is  to  4496  oz.  fois  144  fquare  lines  to  5058, 
to  whieh  add  one-fifth,  viz.  ioii|-,  this  makes  6069^ 
upon  the  fquare  inch,  and  this  multiplied  by  144,  the 


fquare  inches  in  a  foot,  is  874,022.4  oz.  but  My 
Gauthey  fays,  that  the  fquare  foot  of  furface  of  one 
foot  deep,  is  of  the  ftrength  of  870,91 1  lb. 

Again,  there  are  20,736  fquare  lines  in  a  fquare  ineh, 
the  foree  upon  a  furface  of  64  fquare  inches,  being  about 
1 1.5  upon  each  fquare  line,  is  238,464  oz.  upon  the 
fquare  foot.  Upon  the  furface  of  96  lines,  27  oz.  to 
the  fquare  line,  gives  559,872  to  the  fquare  foot. 
Upon  the  furface  of  128  lines,  35^-  to  the  fquare 
line,  is  878,806  to  the  fquare  foot,  the  proportion  of 
238,464  oz.  to  870,911  is  about  53 4  nearly,  and  of 
559,872  to  870,91 1  is  \  nearly  }  but  by  the  experi¬ 
ment  the  number  870,911  is  lbs.  upon  the  fquare  foot) 
the  other  numbers' are  only  ozs.  The  variation  between 
the  fir  ft  difference,  and  between  the  prefling  foree  of 
6069 1  oz.  upon  the  fquare  inch,  makes  in  that  propor¬ 
tion  874,022  oz.  The  increafe  of  force  from  one  fquare 
inch,  to  one  fquare  foot,  mu  ft  be  part  of  what  the 
above  experiment  upon  the  fquare  foot  produces.  Fur¬ 
ther  experiments  upon  this  therefore  become  neceffary. 
In  the  mean  time,  we  have  no  realoti  to  doubt  the  ex¬ 
periment  upon  the  fquare  foot,  or  upon  the  fmaller  parts } 
intermediate  experiments  only  ean  make  them  accord. 
One  example  adduced  is  of  confequenee.  A  pillar  in 
the  church  of  All  Saints,  in  Angers,  of  24  feet  height, 
and  1 1  inches  fquare,  fupports  a  weight  of  60,  00  lb. 
that  is  3-  being  added  85685.9  upon  the  fquare  foot, 
which  is  faid  not  to  be  4-  part  of  the  load  that  would 
erufh  it.  From  this  it  is  evident,  that  the  load  it  fup¬ 
ports  exceeds  the  weight  of  an  areh  of  50  feet  fpan, 
of  a  femicircular  form  3  the  arch-ftones  being  2-J-  feet 
long,  or  depth  qf  the  arch,  and  2  feet  in  breadth.  It 
is  afferted  under  the  article  Bridge,  that  inftead  of  an 
arch  -J-  of  the  opening  or  1  o  feet  thick,  that  a  pier  of  2 
feet  thick  would  be  fufficient,  but  that  it  is  given  twice 
the  length  of  the  arth-ftone,  that  is  5  feet  thick  in  place 
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iter,  of  10  y  but  from  ibis  example,  it  is  five  times  thicker  than 
P  V~  neceffary,  and  has  therefore  fuperabundant  ftrength, 
allowing  even  for  the  force  of  a  current.  How  fuper- 
fiuous  then  will  thefe  clumfy  piers  be  reckoned,  whofe 
foie  effe£t  is  a  ufelefs  obftru6tion  to  the  water !  But  as 
our  principal  defign  at  prefent  is  upon  the  ftrength  of 
wood,  in  profccution  of  this  inquiry,  we  have  paid  par¬ 
ticular  attention  to  the  ftrength  of  this  material,  in  the 
tranfverfe  direction,  in  fo  far  as  it  can  be  fupported  by 
experiment.  Before  we  proceed  to  make  particular 
application  to  its  ufe,  it  will  be  neceffary  to  confider 
its  ftrength  or  power  of  refiftance  in  its  breadth  and 
thicknefs.  In  this  it  may  be  with  fafety  averred  that 
fuch  force  as  will  bruife  or  crufh  its  fibres,  although 
only  of  or  ^  of  an  inch  $  the  fame  weight  conti¬ 
nued  will  produce  the  fame  effect  upon  the  next  ftra- 
tum,  till  the  whole  piece  is  bruifed,  and  its  cohefive 
power  overcome.  This  is  fupported  by  the  experi¬ 
ments  of  celebrated  mechanicians,  as  thofe  of  Buffon,. 
Mufchenbroek,  Bouguer.  Mufchenbroek,  in  his  Effai 
de  Physique ,  fays,  that  a  piece  of  found  oak  of  an 
inch  is  torn  afunder  by  1 150  lb.  ;  and  that  a  plank  12 
inches  broad,  and  1  thick,  will  jufl  bear  189,168  lbs. 
Thefe  give  for  the  cohefion  of  an  inch  15,755,  and 
15,763  lbs.  Bouguer  in  his  Traite  de  Navire  fays,  that 
it  is  very  well  known  that  a  rod  of  found  oak,  of  -J-  inch 
fquare,  can  be  torn  afunder  by  1000  lb.  ;  this  gives 
16,600  for  the  fquare  inch.  Bouguer  fpcaks  with 
certainty,  that  inch  fquare  of  found  oak  can  be  torn 
afunder  by  1000  lb.  If  we  reduce  the  above  propor¬ 
tions  of  the  experiment,  it  will  appear,  that  the  force 
will  be  much  greater  than  16,000,  to  tear  afunder  a 
piece  of  found  oak  of  one  inch  fquare.  It  mull  in  the 
mean  time  be  allowed,  that  Buffon’s  experiments  be¬ 
ing  upon  a  larger  fcale,  can  be  followed  with  more  fe- 
curity  than  thofe  upon  a  fmaller  fcale. 

But,  after  all,  we  have  not  yet  got  fufficient  data  to 
form  a  criterion  for  an  arch  ;  nor  can  this  be-  expe&ed 
till  we  have  more  precifely  afeertained  the  ftrength  of 
an  arch  above  a  right  line,  parallel  to  the  horizon. 

In  the  firft  place,  as  an  arch  is  in  form,  one  part  of 
it  towards  the  perpendicular,  and  the  other  towards  a 
horizontal  line ;  the  force  that  it  will  fuftain,  is  between 
that  force  that  a  body  will  carry  in  the  perpendicular, 

Sand  that  which  produces  a  fra&ure  upon  any  material 
in  the  horizontal  direction.  If  the  perpendicular  is 
greater  than  the  horizontal  line,  it  will  have  more  of 
the  ftrength  of  the  bruifing  force,  than  of  the  tranf¬ 
verfe  fradfure  j  and  the  force  may  be  expreffed  by  the 
ratio  compounded  of  the  bruifing  or  crufhing  force, 
and  that  of  the  tranfverfe  fradturc  ;  or  not  improperly 
expreffed,  as  it  has  been  denominated  by  others,  the 
ablolute  and  relative  force. 

Unfortunately  we  have  not  yet  a  fufficient  variety 
of  experiments  to  afeertain  the  abfolute  force,  as  thofe 
made  arc  only  upon  a  fmall  fcale  $  and  the  number  is 
not  adequate  to  form  a  proportion  of  the  incrcafe  for 
the  force  that  will  crulh  a  piece  of  wood  of  Tx^-,  or,  as 
the  French  philofophers  have  done  moft  this  way,  We 
take  their  meafure  of  an  inch,  or  one  line,  and 
horn  that  to  an  inch  ;  but  the  force  required  is  found 
to  be  greater  than  that  of  the.  fquare  of  the  diameter, 
as  alfo  the  force  to  produce  a  tranfverfe  fradlure,  or  to 
give  the  relative  ftrength.  This  increafcs  in  a  greater 


ratio  than  that  of  the  fquare  of  the  diameters ;  for  in  Center, 
the  above  experiments,  the  weight  that  broke  a  batten 
4  inches  fquare,  was  to  that  weight  which  broke  an  8- 
inch  fquare  batten,  each  of  the  length  of  7  feet,  more 
than  double  of  the  fquare  of  4  to  the  fquare  of  8  as 
above  j  we  are,  therefore,  much  limited  as  to  an  exadl 
procedure. 

At  the  fame  time,  by  keeping  the  experiments  in 
viewq  and  the  obfervations  made  upon  them,  wre  (hall  be 
able  to  give  fuch  a  ratio ,  as  to  the  neceffary  ftrength, 
as  will  furnifti  the  ingenious  artift  with  a  pretty  fure 
principle  to  a 61  upon,  and  prevent  his  ufing.  fuperfiuous 
materials,  either  in  their  application  to  horizontal  right 
lines,  or  inclined  in  the  right-lined  diredion,  or  in 
curves. 

If  w  c  attend  to  the  weight  that  crufhes  one  inch  of 
found  ©ak,  by  Mufchenbroek’s  experiments,  we  find  that 
it  is  17,300  lb.  but,  if  computed  from  the  increafe,  being 
as  the  fquares  of  the  diameters,  it  is  only  16,000  lb.  but 
it  has  been  found  as  above,  that  the  power  to  break,  or 
make  a  tranfverfe  fraclure  in  the  fame  wood,  of  the  fame 
length,  of  different  diameters,  if  a  confiderable  differ¬ 
ence  in  diameters  is  taken,  the  difference  of  weight 
is  twice  that  produced  by  the  fquare  of  the  diame¬ 
ter.  This  comparifon  makes  the  proportion  between 
the  ftrength  of  ffone,  and  that  of  wood,  to  be  as 
17,300  is  to  6048,  or  1  to  2^  nearly.  Thus  we 
may  with  a  fufficient  degree  of  accuracy  fubftitute 
the  one  for  the  other  in  point  of  ftrength,  and  form  a 
proportion  between  the  arch  and  the  ftrength  of  a 
horizontal  line.  As  feveral  experimentalifts  agree, 
that  a  fquare  inch  of  wood  can  be  crufhed  or  pulled  a- 
funder  with  a  weight  of  between  16,000  and  17,3001b. 
and  that  a  piece  of  wrood  one  inch  fquare,  18  inches  in 
length,  can  be  broken  by  406  lb.  or  at  I  2  inches  by 
609,  or  at  6  inches  by  I2r8  \  attending  to  the  addi¬ 
tion  as  mentioned  above,  which  has  been  proved  by 
comparifon  of  experiments,  to  be  upon  the  principle  of 
the  lever.  If,  then,  the  geometrical  mean  is  taken  be¬ 
tween  the  elevation  of  the  arch,  as  preffure  or  abfolute 
ftrength,  and  the  length  of  the  horizontal  line,  this 
mean  will  be  the  ftrength  of  the  arch  above  the  hori¬ 
zontal  line  y  for  it  is  evident,  that  fomucli  as  the  piece 
of  w  ood  is  elevated  towards  the  perpendicular,  fo  much 
the  nearer  it  approaches  to  its  abfolute  ftrength,  and 
by  fo  much  as  the  arch  is  flatter  or  the  piece  of  wrood 
lefs  inclined,  the  nearer  it  is  to  a  ftraight  line,  and  ft? 
much  the  more  reduced  to  its  relative  ftrength  ;  the 
pofition  of  the  arch,  therefore,  muft  be  in  the  ratio- 
compounded  of  thefe  tw'o. 

Having  now  eftabliftied  the  principles,  let  us  en¬ 
deavour  to  apply  them  to  praftice,  in  forming  a  cen¬ 
ter  or  fupporting  an  arch,  to  produce  the  intended  cur¬ 
vature  or  mould  for  an  arch  of  any  intended  fpan,  and 
at  the  fame  time,  have  ftrength  to  fupport  the  fame. 

Several ,  ingenious  artifts  have  not  only  formed,  but 
have  lvritten  and  laid  down  principles  for  forming  thefe 
moulds,  both  wfith  regard  to  ftrength  and  economy  5  at 
the  fame  time  we  have  not  found  any  that  have  treated 
the  fubje6t  upon  principles  that  are  fully  eftabliftied. 

We  have,  therefore,  been  the  more  particular,  accord¬ 
ing  to  the  principles  laid  down,  iff,  We  have  affigned 
the  weight  to  be  fupported,  as  eftabliftied  by  uncoil- 
troverted  principles ;  And,  2dly,  eftablifhed  the  ftrength 
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Center.  0f  wood  as  to  Its  thicknefs  of  diameter,  that  is  fuffi- 
cient  to  fu'ftain  fuch  weighty  which  we  have  fupported 
by  the  molt  approved  experiments,  comparing  one 
with  the  other  ;  and  in  the  third  place,  we  have  coufi- 
dered  the  effects  when  the  materials  are  applied  in  the 
horizontal  diredlion,  or  elevated  in  any  degree  toward 
the  perpendicular. 

In  a  work  of  this  kind,  it  is  not  only  neceffary  to 
lay  before  our  readers  well  grounded  principles,  and  a 
well  fupported  theory,  but  along  with  thefe,  the  dif¬ 
ferent  opinions,  and  various  modes  ufed  by  the  moil 
diltinguilhed  artiils,  who  have  exhibited  their  plans  to 
the  public,  together  with  the  principles  on  which  they 
'were  founded,  and  the  fuccefs  they  have  met  with,  in 
anfwcring  the  purpofes  propofed. 

Among  the  molt  diltinguilhed  who  have  treated  this 
fubjed,  we  may  confider  Pitot,  a  member  of  the  Aca¬ 
demy  of  Sciences,  who  wrote  about  the  beginning  of 
the  laft  century.  His  method  undoubtedly  lhows  con- 
fiderable  ingenuity  ;  but,  at  the  fame  time,  we  mult 
obferve  that  he  has  been  rather  too  profufe  in  the  quan¬ 
tity  of  materials  which  he  has  employed. 

To  lay  his  plan  of  operation  before  our  readers, 
we  lhall  give  a  figure  Ihowing  the  conftru&ions.  The 
arch  of  the  circle  or  ellipfe  being  formed  ;  as  little 
©r  no  weight  lies  upon  the  center,  till  between  30 
and  35  degrees  of  the  arch,  a  llretcher  is  extended 
at  this  height,  to  the  fame  height  on  the  oppofitc  fide  ; 
two  ft  ruts  fupport  this  llretcher  from  the  fpring  of 
the  arch  ;  upon  the  upper  part  of  the  llretcher,  imme¬ 
diately  above,  or  a  little  within  the  upper  end  of  the 
trufs  on  each  lide,  two  fpars  joining  upon  the  king-poll, 
fpring  from  about  the  middle  of  the  arch,  the  llretcher 
being  divided  into  four  parts.  Another  ftrut  fprings 
from  the  rife  of  the  arch,  meeting  the  llretcher  at  this 
fourth  part,  from  each  fide  of  the  arch  ;  thefe  laft  llruts 
are  joined  by  a  tie-beam,  which  gives  additional  ftrength 
to  the  firll  llretcher ;  upon  thefe,  on  the  upper  lide  of 
the  llretcher,  two  fpars  join  the  king-poll,  a  little  be¬ 
low  the  other  ;  thefe  fpars  are  joined  by  bridles  or 
crofs  fpars,  from  the  circular  arch,  to  the  lower  ftrut ; 
ribs  of  the  fame  formation  being  placed  at  proper  dif- 
tances,  according  to  the  width  of  the  bridge,  and  join¬ 
ed  by  bridging  joints,  which  may  be  of  greater  or  leffer 
ftrength,  according  to  the  fpan  of  the  arch,  and  of 
confequence  the  weight  it  has  to  fupport.  Pitot  is  the 
firll  writer  who  has  given  us  any  account  of  the  method 
of  forming  frames,  according  to  the  above  general  de- 
feription.  If  no  rells  are  left  at  the  fpring  of  the  arch, 
as  a  bafe  for  the  center  to  reft  upon  ;  let  AB,  fig.  1. 
Plate  CXXXVIII.  be  the  ends  of  two  planks  raifed 
from  the  foundation,  upon  which  the  center  may  reft  ; 
let  CD  be  the  llretcher.  extended  about  35  or  40^  de¬ 
grees  from  the  fpring  of  the  arch  ;  or,  as  little  weight 
rells  upon  the  center  till  that  height,  the  llretcher  may 
be  as  high  as  45  degrees;  let  AE,  AG,  BD,  BG  be 
the  two  llruts  on  each  fide  ;  from  each  extremity  of  the 
center,  let  BE,  AE,  be  fixed  to  the  llretcher  near  C 
and  D,  and  AG,  BG,  at  4  of  CD;  their  llretcher  or 
tie-beam  GG,  equal  to  one-half  of  CD,  the  bridles,  1, 
2,  3,  &.c.  from  A  to  C,  and  from  B  to  D,  are  intend¬ 
ed  to  prevent  the  arch  from  yielding  from  A  to  C, 
and  from  B  to  D.  The  llruts  EF,  EF,  meeting  the 
kii)g-p°fl  K  in  F,  and  the  interior  llruts  GH,  GH, 
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meeting  the  king-poll  in  H,  fupport  the  bridles  4,  5, 


6,  on  each  fide  of  the  king-poll  ;  their  ufe  is  to  ftiffen  ' 
the  frame  of  the  center,  which  fupports  the  upper  and 
more  weighty  part  of  the  arch. 

The  arch  for  which  Pitot  allots  this  center,  is  of  60 
feet  fpan  ;  and  the  arch  Hones  feven  feet  in  length,  the 
weight  of  a  folid  cubic  foot  he  makes  i6o!b.  The 
Portland  Hone  is  admitted  to  weigh  i6olb;  but  we 
do  not  find  any  other  freellone  of  fuch  weight.  It  is 
however  to  be  conlidcred,  that  the  Paris  foot  is  12.788 
of  our  inches  ;  that  is,  a  little  more  than  I2|ths  of  our 
meafure,  which  will  make  a  difference  of  the  weight  up* 
on  the  foot ;  as  alfo  their  lb.  is  lighter  than  ours  about 
1.2  oz.  by  which  the  Hone  here  mentioned  is  not  bet¬ 
ter  than  ours.  In  a  matter  of  this  kind,  fuch  exa£l- 
nefs  is  not  neceffary.  As  was  propofed,  wc  firll  con¬ 
fider  the  weight  to  be  fupported  by  the  frame ;  and  here 
it  is  evident  from  the  figure  that  no  ftrain  lies  upon  the 
frame  below  C  ;  the  arch  is  raifed,  or  can  be  raifed  to 
this  height,  before  the  frame  is  fet;  therefore  the  per¬ 
pendicular  C  c  determines  the  limits  of  the  abfolute 
preffure  upon  the  frame.  The  triangle  C  e  c  preffes 
on  the  frame,  and  the  triangle  C  fg  adds  to  the  la¬ 
teral  preffure ;  the  weight  of  the  arch,  that  actually 
preffes  upon  the  frame,  is  contained  between  the  per¬ 
pendicular  lines  C  r,  D  d ;  no  more  can  prefsupon  the 
center  frame.  The  part  of  the  arch  below  C  will  reft 
upon  the  abutment  raifed  upon  the  pier  ;  but  if  it  is 
infilled  that  there  is  a  preffure  upon  the  lower  part  of 
the  center  frame,  what  can  only  polfibly  reft,  or  prefs 
upon  it,  mull  be  contained  between  the  parallels  C  c 
and  fg;  although  it  will  be  admitted,  that  the  arch 
can  be  raifed  to  the  height  C,  without  the  center 
frame  ;  but  to  indulge  fuch  as  fay  it  is  not  advifable 
to  do  it,  we  will  admit  what  lies  between  thefe  paral¬ 
lels  to  prefs  upon  the  frame.  Now  to  determine  the 
weight  of  thefe  parts  of  the  arch,  the  diftance  be¬ 
tween  the  perpendiculars  C  c,  D  d  is  53  feet ;  the  arch- 
llone  is  7  feet,  and  admit  it  to  be  three  feet  broad, 
53  X  7  X  3  X  i6olb.=r  178,0801b. 

To  determine  the  area  between  the  two  parallels 
C  c,fg,  the  line  fg  perpendicular  to  the  diameter 
AB,  is  134-,  the  bafe  is  94,  and  C  f  perpendicular  to 
it  is  7  feet,  the  area  is  334  feet;  C  c  the  bafe  of  the 
triangle  C  f  c  is  7.2,  and  f  c  is  7  ;  the  area  is  25,  the 
difference  is  84*  If  this  difference  had  been  the  ex¬ 
cels  of  the  triangle  C  f  c  above  the  triangle  C  fg,  it 
would  have  been  a  preffure  upon  the  frame  ;  but  as  it 
is  the  reverfe,  the  preffure  is  upon  the  abutment.  This 
diilin£lion  is  requifite  to  be  taken  notice  of,  that  an 
unneceffary  expence  of  wood  and  wcrkmanlhip  be  not 
expended  where  it  is  unneceffary  ;  as  well  as  its  being 
unworkman-like,  or  having  an  appearance  of  ignorance 
in  the  engineer. 

Let  us  now  inquire,  what  ftrength  of  materials  is 
fufficient  to  fupport  this  weight.  It  has  been  laid 
down  as  a  principle,  that  the  parts  of  wood  in  au 
arch  a£t  upon  one  another  by  their  abfolute  ftrength ; 
but  are  liable  to  the  tranfvcrfe  fra&ure ;  in  proportion  to 
the  length  of  the  piece,  in  a  fpan  of  60  feet,  the  length 
of  the  piece  may  be  7  feet  without  fenfibly  impairing 
its  ftrength,  in  reducing  it  to  the  round ;  and  experiment 
gives  the  relative  ftrength  of  7  feet  to  be  476491b. 
by  8  inches  fquare.  It  has  been  formerly  illuftrated 
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Rioter,  from  experiments,  that  the  ftrength  Is  according  to 
T  "mmJ  the  depth,  with  this  precaution,  that  the  breadth  or 
thicknefs  be  fuch,  that  it  is  prevented  from  warping, 
the  abfolute  flrength  being  nearly,  by  laft  experiment 
mentioned,  as  the  fquares  of  the  depth.  The  abfolute 
flrength  to  the  relative  foree  has  been  found  nearly  60 
to  1,  although  by  fome  it  is  faid  to  be  only  42  to  1  *, 
the  abfolute  flrength  of  the  plank  1 2  inehes  broad  by 
one  thiek,  is  189163  lb.  5  if  two  inches,  it  would  be  no 
more  than  189163  lb.  If  it  had  been  8  inehes  fquare, 
then  every  7  feet  of  the  arch  might  be  broken  with 
the  weight  1891631b.  5  but  the  whole  weight  of  the 
areh  is  only  1780801b.  that  is,  11080  lefs  weight  than 
what  that  part  of  the  frame  w*ould  bear ;  but  7  feet  is 
only  about  onc-feventh  part  of  53  5  the  frame  is  there¬ 
fore  of  fuffieient  flrength  to  fupport  the  whole  weight 
of  the  arch  when  equally  divided  along  its  whole 
length.  This  is  not  the  eafe  with  the  eenter  frame  of 
an  arch,  as  it  is  loaded  at  one  plaee,  and  not  at  an¬ 
other  ;  it  is  therefore  apt  to  yield  between  the  parts 
where  the  load  is  laid  ^  that  is,  it  may  rife  in  the  mid¬ 
dle,  and  thus  ehange  the  form  of  the  areh  ;  for  the 
center  frame  is  not  only  intended  to  fupport  the  arch, 
but  likewife  to  preferve  its  true  form  5  for  this  eaufe 
fome  flruts  may  be  neeefiary  to  prevent  its  putting  the 
arch  out  of  fhape.  To  remedy  this,  where  the  arch 
begins  to  prefs  upon  the  frame  at  C,  draw  the  ehord 
line  C  c,  fig.  2.  whieh  a&s  as  a  tie-beam  to  the  areh, 
from  C  at  35  degrees  to  f  at  51  degrees,  as,  beyond 
this,  if  the  areh  frame  had  been  permitted  to  alter  its 
fhape,  it  would  begin  to  be  reftored  to  it,  at  leafl 
the  force  would  tend  that  way.  At  that  part  of  the 
areh,  where  its  weight  begins  to  flatten  the  frame,  as 
at  2,  draw  the  flretcher  2,  2,  which  likewife  a£ls  as  a 
tie-beam,  and  gives  fupport  to  the  bridle  1,  on  one 
fide,  and  to  3  the  bridle  upon  the  other  fide,  from  D  d ; 
and  thus  the  areh  c  d  is  prevented  from  finking  by 
the  tie-beams  ed.  This  will  effc£lually  prevent  any 
warping  or  yielding  of  the  frame,  notwithflanding  the 
enormous  load  from  the  fize  of  the  areh-flones. 

But  it  is  necefiary  to  attend  to  the  relative  flrength 
of  different  kinds  of  timber  of  which  frames  may  be 
conflru£led.  The  relative  proportion  of  the  flrength 
of  oak  and  fir  has  been  afeertained  by  different  expe¬ 
riments  ;  and  although  the  refults  do  not  exa£lly  agree, 
yet  the  mean  or  leafl  proportion  may  be  taken.  Let 
us  take  that  of  Buffon.  Now  to  reduce  a  frame  of 
oak  to  one  of  fir  of  equal  flrength,  divide  8  inches, 
the  diameter  of  the  oak,  by  -j—,  the  relative  flrength 
of  fir*,  this  gives  ly  inehes.  Allow*  i-J  inehes.  The 
depth  of  the  frame  will  then  be  9  J  inches  by  y  or  4. 
inches  in  breadth  ;  that  is,  9J  by  2\  inches.  In  this 
way  the  flrength  of  the  fir  areh  is  rendered  equal,  and 
by  the  additional  allowance  fuperior,  to  the  oak  in 
flrength,  and  of  lefs  expenee  in  w*ood  and  workman- 
fhip.  r 

We  have  here  taken  the  mofl  Ample  method  of  in- 
vefligation  and  computation,  that  every  mechanic, 
whether  fcientific  or  not,  can  eafily  follow  it  in  every 
flep,  and  judge  of  the  propriety  or  impropriety  of  what 
is  advanced. 

L  will  now*  be  necefiary  to  follow  Mr  Pitot  in  efti- 
^ating  the  quantity  of  materials  which  he  allows, 
he  ring  of  his  arches -confifts  of  pieces  of  oak  x  2  inches 
Vo l,  V.  Part  I. 


broad  and  fix  thiek.  The  flreteher  CD  is  12  Inches 
fquare,  the  draining  piece  GG  is  likewife  1 2  inches 
fquare,  the  lower  flruts  10  inches  by  8  5  the  king-poft 
1  2  inches  fquare,  the  upper  flruts  10  by  6,  the  ridges 
20  by  8,  Freneh  meafure.  Pitot  allows  the  fquare 
ineh  to  carry  8650  lb.  that  is,  one  half  of  the  abfolute 
flrength,  whieh  is  afeertained  by  experiment  to  be 
173001b.  nearly,  and  not  by  the  fquare  of  the  diame¬ 
ter,  which  w  ould  be  only  16000  lb.  But  on  account 
of  knots  he  reduees  it  to  7  200  lb.  per  inch.  He  then 
computes  the  whole  load  upon  the  frame  to  be 
7075201b.  whieh  is  the  weight  of  the  whole  areh- 
flones,  fuppofing  each  to  be  3  feet  broad,  and  the  whole 
to  prefs  upon  the  frame.  This  comes  fo  very  near, 
that  it  wrould  be  needlefs  to  difpute  about  the  difference. 
We  have  fhown  that  no  more  than  1780801b.  prefies 
upon  the  frame  ;  but  we  are  not  fo  fully  fatisfied  as 
to  the  weight  that  refls  upon  the  eenter.  Pitot  fup- 
pofes  it  to  be  -J-Jths  of  the  whole  weight }  but  he  has 
afligned  no  reafon  for  this  eonje&ure.  Mr  Couplet 
affumes  that  it  preffes  by  -|ths.  Another  writer,  who 
makes  fome  comment  upon  the  v'hole,  fays  that  TJths 
is.  nearer  the  truth  than  -|ths,  but  gives,  no  reafon  for 
his  opinion,  whieh  feems  to  be  equally  vague  as  the 
other..  The  prelfure  here  allowed,  and  the  reafon  of 
afligning  fueh  a  prefiure,  have  been  already  explained. 
Our  readers,  therefore,  have  it  in  their  power  to  ex¬ 
amine  the  principles,  and  deeide  for  themfelves. 

It  has  been  afibrted  by  fome,  that  the  areh  does  not 
prefs  upon  the  center  frame  below  C.  At  the  fame 
time,  were  we  inclined  to  difpute  this  opinion,  we 
might  flate  our  obje&ion  in  the  following  manner  : 
Suppofe  the  area  of  the  triangle  C  cf  was  equal  to 
the  area  of  the  triangle  C  f g,  fo  that  the  fri£lion  above 
would  make  the  triangle  C  cf  reft  upon  the  fide  cf ; 
and  as.  the  triangle  C  fg  is  greater  than  C  cf  in  the 
proportion  of  33^ths  to  25|d,  the  cohefion  of  the  parts 
will  determine  the  intermediate  fpace  between  C  c  and 
gf  to  reft  upon  the  abutment  as  has  been  faid,  and 
not  on  the  perpendicular,  unlefs  a  feiffure  is  made  in 
the  dire&ion  gf,  in  which  eafe  it  would  be  detached 
from  the  lateral  prefiure,  and  fo  reft  upon  the  center. 
As.  this  is  not  the  eafe,  any  plea  for  a  prefiure  below 
C  is. entirely  removed  5  and  a  method  to  determine  with 
preeifion  the  a£lual  prefiure  upon  the  eenter  frame  is 
ftiewn.  If  the  arch  is  the  center  of  a  circle  or  an  ellipfe, 
a  frame  fo  much  ftronger  is  necefiary,  as  more  of  the 
arch,  prefies  upon  the  frame  )  but  the  method  of  deter¬ 
mining  the  ftrength  is  the  fame  as  here  laid  down.  A 
feeond  figure  of  the  ellipfe  and  another  calculation 
are  required.  It  is  here  to  be  underftood,  that  the 
frame  calculated  for  is  only  one  rib  ;  and  the  weight 
it  fupports  is  that  of  the  arch-ftones,  between  the  pa¬ 
rallels  C  c,Dd,  to  three  feet  in  breadth.  If,  therefore, 
the  bridge  is  42  feet  broad,  it  requires  14  ribs  of  the 
above  ftrength.  Thefe  are  joifled  over  with  planks, 
fuppofe  of  two  inches  thick,  and  upon  thefe  the  arch- 
ftones  are  laid,  equally  carried  on  from  C  and  D,  and 
rifing  equally  on  each  fide,  till  the  key-ftone  is  fet,  in 
which  ftate  they  remain,  till  the  engineer  judges  it 
proper  to  flacken  the  frame,  by  ftriking  out  the  wedges 
at  the  refts,  A  and  B,  (or  as  the  French  ufe  logs  be¬ 
tween  the  frame  and  arch),  fo  far  as  to  allow*  the  arch- 
ftones  to  prefs  upon  one  another,  by  the  equilibrated 
R  r  curvature 
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c-».  o»,v,lu,e  of  .he  arch  ,  after  ..hid,,  i.  being  found.  .ha.  mMr 
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tirely  removed.  In  the  frame,  fig.  2.  the  tie-beams  ii  t  £  upon  the  lower  part  of  the 

are  not  taken  into  the  account  for  ftrength,  the  arc  PI  P  *  partSof  which  at  leaft  muft  appear 

being  abundantly  ftroug  without  them  lh«r  «f :  s  ^  ^  EF,  appear  only 

merely  to  ftiffen  the  frame,  on  account  of  “a  ,  ^eeeffar^  to  prevent  the  ftretchtr  LL  from  yielding, 
in  which  the  weight  is  laid  on.  In  an  elliptic  ai eh,  thereby  allowing  the  arch  to  lofe  its  true  curva- 

it  has  been  mentioned  that  it  is  fomewhat  different,  and  thereby  allowing 

requiring  more  ftrength  and  the  binding  likcwi.e  dif-  ture. 


Center 


ferent.  In  what  are  termed  elliptic  arches, .  few  or 
none  are  ftriftly  fo,  the  true  elliptic  curve  being  dif¬ 
ficult  to  form  on  fo  large  a  feale.  It  may  therefore  be 
acceptable  to  our  readers,  and  alfo  to  the  ingenious  me¬ 
chanic,  if  we  give  the  form  of  an  ellipfe  that  will 
anfwer  nearly  to  the  elliptic  equation,  and  upon  an 
univerfal  plan,  eafy  of  conftruftion.  ihe  greater 
_and  leffer  axes  of  the  ellipfe  being  given,  divide  the 
excefs  of  the  greater  axis  above  the  lcfler  into  three 
equal  parts:  fet  off  two  of  thefe  from  the  center  of 
the  greater  axis  each  way  •,  upon  this  dit.ance  de- 
feribe  an  equilateral  triangle  on  each  ude  of  the 
greater  axis,  and  produce  the  fides  of  the  triangle  both 
ways  from  the  vertex  of  thefe  triangles,  to  the  extremi- 
ty  of  the  leffer  axis  •,  deferibe  two  arches  till  termina¬ 
ted  by  the  fides  of  the  triangle  produced  gives  the  flat 
part  of  the  ellipfe.  At  the  in  ter  feet  ion  of  the  produced 
fides  of  the  triangle  as  a  center,  with  the  diftance  of 
the  extremity  of  the.  greater  axis,  defenbe  an  arch 
which  will  meet  the  other  arch,  and  complete  the  clliplc. 
Let  AB,  fig.  3-  be  the  greater  axis  60,  and  DE  the 
leffer  axis  40,  be  drawn  at  right  angles,  bifechng 
one  another  in  C.  Set  off  AF  40,  upon  AB,  then 
the  excefs  FB  is  20,  which  divide  into  three  parts j  let 
off  two  of  thefe  from  C  to  G  and  H  •,  upon  GH  de¬ 
feribe  the  equilateral  triangles  GHK,  GHL  ;  produce 
KG  KH  to  any  indefinite  length,  which  may  be  cut 
by  the  arch  drawn  through  D  and  E  5  from  the  centers 
IxL  at  the  interfeftions  GH,  and  dillance  AB,  let  the 
other  part  of  the  ellipfe  be  deferibed  1  thus  an  un, venal 
method  of  deferibing  a  beautiful  ellipfe,  and  fo  juft  that 
it  anfwers  the  elliptic  equation  exceedingly  near,  at 
leaft  till  it  becomes  very  flat.  . 

A  fecond  form  of  a  center  frame  deferibed  by  it°t, 
is  adapted  to  an  elliptical  arch.  The  conftruftion  differs 
nothing  from  the  former,  only  the  two  upper  ftruts  are 
parallel  ;  the  ftrength  as  in  the  former  is  fuperabun- 
dant,  which  is  cafily  accounted  for,  from  not  know¬ 
ing  the  real  weight  that  lies  upon  the  frame  or  by 
confidering  the  whole  weight  of  the  arch  to  reft  upon 
the  frame  Both  this  and  the  former,  Pitot  lias  con- 
fidered  as  divifible  into  three  pieces,  which  renders  it 
more  manageable  in  erefting,  particularly  in  large 

fpans.  See  fig.  4*  ,  .  .  .  r 

1  Fontana  has  given  a  defcnption  of  a  very  neat  frame 
confifting  of  two  pieces,  the  upper  and  the  lower.  J  he 
ftruts  1  2,  1  2  taken  from  fig.  4.  leave  a  reprefentat 
of  Fontana’s  frame.  Different  conftruaions  being  laid 
before  our  readers,  the  ingenious  artift  may  improve 
the  hints  that  have  been  thrown  out  •,  and  thus  form  a 
more  Ample,  or  better  con  ft  raft  ion. 

We  ftiall  now  feleft  draughts  of  the  moft  approved 
cen'er  frames  that  we  are  able  to  collect  ;  and  make 


fuch^  remarks  upon  them  as  may  occur.  Fig.  5.  ex¬ 
hibits  a  form,  which  the  experienced  engineer  Mill 


The  general  maxim  of  conftruftion  adopted  by  Per- 
ronet,  a  celebrated  French  architeft,  is  to  make  the 
trufs  confift  of  feveral  courfes  of Separate  truffes,  in¬ 
dependent,  as  he  fuppofes,  of  each  ether,  and  thus  to 
employ  the  united  fupport  of  them  all.  Each  trufs 
fpans  over  the  whole  diftance  of  the  piers.  It  con- 
fills  of  a  number  of  ftruts,  fet  end  to  end,  fo  as  to 
form  a  polygon.  By  this  conftruaion,  the  angles  of 
the  ultimate  trufs  lie  in  lines  pointing  towards  the 
center  of  the  curve.  It  is  the  invention  of  Perrault,  a 
phyfician  and  architeft,  and  was  praftifed  by  Mandfard 

de  Sagonne  at  the  great  bridge  of  Moulins. 

In  the  centering  of  the  bridge  of  Cravant,  fig.  0. 
the  arches  are  elliptic.  The  longer  axis  or  fpan  1$. 
60  feet,  the  femi-tranfverfc  axis  or  rife  20  feet.  ihe 
arch-ftones  weigh  1761b.  per  foot,  and  are  four  fee. 
in  length,  which  is  the  thieknefs  of  the  arch.  Ike 
trufs  beams  were  from  15  to  18  feet  long,  and  91nU.es 
deep  by  8  broad.  The  whole  frame  was  conftmfted  of 
oak.  The  diftance  between  the  truffes,  which  were 
five  in  number,  5*  feet.  The  whole  weight  of  be 
arch  amounted  to  1 3  50,000  lk  which  is  nearly  equal  to 
600  tons,  making  112  tons  for  the  weight  on  to 
tin's.  Ninety  tons  of  this  muft  be  allowed  ically  to 
prefs  the  trufs  ;  but  a  great  part  of  the  prcllure  is  fuf- 
tained  by  the  four  beams  which  make  the  feet  of  th 
trufs,  joined  in  pairs  on  each  fide  ihe  diagonal  of 
the  parallelogram  of  forces  drawn  for  thefe  beams  is  to 
one  of  the  fides  as  36c  to  285.  1  hen  36012835.90.17^ 
tons  the  weight  on  each  foot.  Ihe  lc  ion  o  t  • 
i44  inches.  Three  tons  may  be  laid  with  perfeft 
fafety  on  every  inch  5  and  the  amount  of  this  is  432 
tons,7  which  is  fix  times  more  than  the  real  preflure  on 
*  the  foot-beams  in  their  longitudinal  direftion  1  he 
abfolute  ftrength  of  each  foot-beam  is  «lual  t0J  6 
tons.  But  being  more  advantageoufiv  placed,  the  dia- 
gonal  of  the  parallelogram  of  forces  which  correfponcs 
to  its  pofition  is  to  the  fide  as.  438  t0  a8/*  1  . 

equal  to  c8®  tons  for  the  ftram  on  each  foot-,  \\hich 
is  not  much  above  one-fourth  of  the  preffure  u  is  able 
to  bear.  This  kind  of  centering,  therefore,  undoubtc  - 
ly  poffeffcs  the  advantage  of  iuperabund^t  ftrength. 
The  upper  row  of  ftruts.  is  quite  fuftcient  ,  nothing  is 
wanted  but  to  procure  fiifhiefs  for  it. 

In  his  executing  the  bridge  at  Neuiily,  fig.  7;  i  ,  2° 
feet  fpan,  and  only  30  feet  rife  j  the  arch  5  feet  thick  , 
his  ftrut-beams  are  17  by  14  inches  of  lize,  and  lngT 
1 5  by  nine,  the  ftrut-beams  placed  in  three  parallc  p  y- 
gons,  each  abutting  upon  the  kmg-poft  he  ufes  th« 
binders  or  bridges  of  9  inches  fquare.  1  his  arch  is  re¬ 
markable  for  its  flatnefs.  The  account  Peiruno ■ 
of  his  fuccefs  with  this  frame,  and  the  effefts  it  pr 
ced  in  his  work,  are  as  follows.  Notwithftanding  the 
different  improvements  he  had  made  upon  his  center 
frame,  he  here  found  that  it  funk  13  inches,  before 
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tlie  key-floncs  were  fet,  and  that  the  crown  rofe  and 
funk  as  the  different  courfes  were  laid*  At  20  courfes 
on  each  fide,  with  a  load  of  16  tons  upon  the  crown,  it 
funk  an  inch  ;  when  20  more  courfes  were  laid,  it  funk 
half  an  inch  more,  and  continued  linking  as  the  work 
advanced.  When  the  key-ftone  was  fet,  it  had  funk 
13  inches  ;  and,  as  it  funk  at  the  crown,  and  in  the  ad¬ 
vance  to  the  crown,  it  rofe  at  the  haunches,  fo  as  to 
open  the  upper  parts  of  the  joints  almoft  an  inch  ; 
which  gradually  leffened  towards  the  crown,  and  of 
confequence  the  joints  in  the  lower  part  opened  as  the 
upper  part  was  compreffed.  This  no  doubt  Ihowed  a 
fupplenefs  in  the  frame,  and  at  the  lame  time  inatten¬ 
tion  in  the  architect,  to  load  the  crown  when  he  perceiv¬ 
ed  it  linking  with  haviog  already  too  much  weight  upon 
it.  If  he  had  ohferved  the  crown  to  rife,  it  would  then 
have  been  proper  to  give  it  additional  weight. 

Let  us  now  attend  to  the  defeription  of  the  centre 
frame  of  the  bridge  of  Orleans,  fig.  8.  The  architect 
to  this  bridge  was  Hupeau  ;  and  it  is  univerfally  al¬ 
lowed  to  be  an  elegant  ffrufture.  The  arch  Hones  are 
fix  feet  in  length,  the  form  is  elliptical,  the  Ipan  100 
feet,  and  rife  30.  Hupeau  died  before  any  of  the 
arches  were  complete.  The  center-frame  had  been 
placed,  and  fome  rows  of  the  arch  laid.  Upon  his  de- 
mile,  Pcrronct  fucceeded  as  architect,  and  finilhed  the 
bridge.  As  the  work  advanced,  he  found  that  the 
Crown  of  the  center  rofe  *,  he  then  found  it  link  as  re¬ 
markably,  which  Ihowed  that  there  was  fome  defeft  : 
he  inferted  the  long  beam  AB,  on  each  fide  ;  he  then 
found  the  frame  fuffieiently  ilifF  ;  for  this  made  a 
change  in  the  nature  of  the  ftrut. 

Having  taken  a  view  of  the  praftice  of  tlie  French 
architefts,  as  to  their  form  and  effefts,  let  us  direft 
eur  attention  to  thofe  of  our  own  country,  which  are 
well  worthy  of  notice.  W e  (ball  only  name  fome  that 
have  ufed  truflings,  and  among  thefe  we  find  the  cen¬ 
ter-frame  of  Blackfriars  bridge,  fig.  9.  The  fpan  here 
is  100  feet;  the  form  is  elliptical,  the  arch -Hones  from 
the  haunches  feven  feet,  near  the  key-ftone  not  quite 
fo  much,  as  they  decreafe  in  length  from  the  haunch 
to  the  key-Hone. 

A  particular  description  of  this  arch  is  not  necef- 
.fary  a  view  of  the  figure  will  fhow  the  ufe  of  the  dif¬ 
ferent  parts  ;  it  may  be  fufficient  to  obferve,  that  when 
the  arch-Hone  was  placed,  it  had  changed  its  lhape  only 
One  inch,  and  when  the  frame  was  taken  out,  the  arch 
remained  firm  without  any  finking  of  confequence.  The 
great  arch  did  not  fink  above  one  inch,  and  none  of 
them  above  an  inch  and  a  half;  whereas  thofe  already 
mentioned  funk  by  the  fupplenefs  of  the  frame  13 
inches,  and  fome  of  them  9  inches  more  when  the  frame 
was  removed. 

Different  methods  are  employed  for  ealing  the  frame, 
or  difengaging  it  from  its  weight.  We  lhall  give  a 
Ihort  defeription  of  Mr  Mylne’s  method  of  placing 
and  difengaging  his  center-frame  from  the  mafon-work. 
Each  end  of  the  trufs  was  mortifed  into  a  plank  of  oak 
cut  in  the  lower  part  as  in  the  figure  ;  a  limilar  piece 
of  oak  was  placed  to  receive  the  upper  part  of  the  pofis. 
The  blocks  relied  upon  thefe  polls,  but  were  not  mor- 
tded  into  them,  pieces  of  wood  being  interpofed.  The 
upper  part  of  this  block  was  cut  limilar  to  the  lower 
part  of  the  other  5  the  wedge  E,  being  intended  to 
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be  driven  betwixt  them,  was  notched  as  in  the  figure, 
and  filled  up  with  fmall  pieces  of  wood,  to  prevent  the 
wedge  from  Hiding  back  by  the  weight  of  the  arch  ; 
which,  it  will  appear  from  the  figure,  would  have  been 
the  cafe  :  the  event  proved  the  faft.  When  the  centre 
was  to  be  flruck,  the  inferted  pieces  of  wood  were 
taken  out,  and  the  wedge,  which  was  prepared  for  dri 
ving  back  by  being  girt  with  a  ferule  round  the  top, 
was  removed  by  a  piece  of  iron  driven  in  with  the 
head  fo  broad  as  to  cover  the  whole  of  the  wood.  A 
plank  of  wood  was  prepared  armed  with  iron  in  the 
fame  manner  at  the  one  end,  and  fufpended  fo  that  it 
could  freely  aft  in  driving  back  the  wedge  to  any  dil- 
tance,  however  fmall,  with  certainty.  Thus,  by  an 
equal  gradation,  the  centre  was  cafcd  from  the  arch, 
which  appeared  to  have  been  fo  equally  fupported 
throughout  the  w'holc  of  the  operation,  and  the  areh- 
Hones  fo  properly  laid,  that  it  did  not  link  above  one 
inch ;  and  thus  it  was  evident  that  the  centre  might 
be  entirely  removed,  having  completely  anfwered  the 
purpofe. 

The  above  examples  may  be  confidered  as  fufficient 
to  Ihow  the  effects  of  the  truffed  arches,  which  have 
been  employed  by  the  French  architects.  We 
fliall  now  take  the  liberty  of  fuggefiing  fome  hints 
which  may  tend  to  improve  the  conftruftion,  and  re¬ 
medy  the  faults  and  failures  that  have  occurred  in 
practice. 

Truffed  arches  for  center  frames  being  found  expe¬ 
dient  in  navigable  fivers,  and  almoff  in  every  river 
which  is  apt  to  be  raifed  by  rains,  or  other  rife  in  the 
river,  the  frame  is  apt  to  be  endangered  or  carried  off, 
to  the  great  rilk  of  bringing  dowm  the  arch,  and  ruin¬ 
ing  the  wrork  before  it  is  finilhed.  In  arches  where 
there  is  no  fuch  danger,  the  frame  may  be  properly  fe- 
cured  by  poffs  from  below,  which  are  made  to  abutt 
upon  thefe  parts  of  the  arch  where  the  greateff  ffrain 
muff  fall. 

In  the  centre  ufed  by  Pitot  we  have  only  to  com¬ 
plain  of  an  unneceffary  expenditure  of  wood  and  work¬ 
man  fliip*  We  have  already  Ihown  what  ffrength  of 
oak  is  neceffary,  and  have  reduced  that  ffrength  of 
oak  to  an  equal  ffrength  of  fir-wood  for  the  ring  of 
his  frame,  which  alone  ought  to  have  the  ffrength  re¬ 
quired  to  be  fully  adequate  to  the  load  ;  but  as  this 
weight  muff  be  gradually  applied,  the  frame  muff  like- 
wife  have  fuch  a  degree  of  firmnefs  as  to  form  the  ex- 
aft  mould  of  the  arch  that  is  intended.  And,  for  this 
purpofe,  it  muff  be  prevented  from  yielding  in  any 
part  of  its  arch.  Now,  as  it  has  been  made  to  appear, 
that  the  frame  fupports  no  part  of  the  arch  till  it  rife 
from  the  fpring  to  about  35  degrees,  if  a  femicircle, 
and  fo  in  proportion  for  a  legmen t  of  a  circle  ;  in  an 
ellipfc,  to  a  part  fimilar  according  to  the  nature  of  that 
curve  ;  the  fupporting  ffruts  and  ties  can  be  more  par¬ 
ticularly  direfted  to  fupport  that  part  of  the  arch 
which  produces  the  greater  ffrain  upon  the  center.  In 
fig.  2.  where  the  neceffary  ffrength  for  Pitot’s  arch  is 
pointed  out,  the  frame  of  fir  requilite  to  ftiffen  the 
frame,  is  9^-  by  2-L  The  tie-beam  C  c  is  joined  to 
thofe  parts  of  the  arch,  where  the  ffrain  beirg  greateff, 
would  tend  molt  to  raife  it  in  the  crown  The  ffrength 
of  this  tie-beam  being  9-J  by  21,  and  its  length  23  feet, 
would  require  a  weight  of  30495  3b.  to  make  the  tranf- 
Rr  2  verfe 
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Center,  rerfc  fracture  ;  onc-third  of  this  at  the  bridle  i,  3,  is 
'  fufhcient  to  refill  the  ftrain  at  that  part  of  the  arch  : 
and  the  abutment,  being  according  to  the  principles 
laid  down  under  the  article  Bridge,  prevents  the  pof- 
fibility  of  its  rifmg  at  the  haunches  ;  but  if  not  formed 
according  to  thefe  ’principles,  the  two  tic-beams  C  c 
Dd are  joined  by  a  third  tic-beam  2,  2  with  its  bridle 
3,  4.  Fig.  4.  is  Pitot’s  centering  for  his  elliptic  arch : 
the  ftrength  of  fig.  2.  may  fufhee  to  this  by  giving  the 
ring  and  tie-beams  -§•  an  inch  more  depth. 

Fig.  6.  reprefents  two  centerings  ufed  by  Perronet ; 

A  is  that  ufed  by  him  in  erefting  the  bridge  at  No- 
trent,  and  B  that  at  Maxence  ;  they  differ  little  from 
one  another.  That  at  Nogent  is  90  feet  by  28  of 
height.  The  fpan  of  the  latter  being  greater,  we  (hall 
here  confider  the  weight  to  be  fupported.  This  is  the 
arch  from  A  to  C,  whioh  is  an  arch  of  47  45  .  The 
meafurement  is  42  feet ;  the  arch-ftones  4t,  and  fup- 
pofing  them  3  feet  broad,  they  would  amount  to  367.9 
folid  feet,  which,  at  i6olb.  per  foot,  is  equal  to 
90866.881b.  This  is  little  more  than  one-half  of  the 
*  femicircular  arch;  and,  although  it  is  flatter,  the 
weight  is  fo  much  lefs,  that  no  additional  ftrength  is 
neceflary  to  be  given  to  the  frame,  fig.  2.  for  the  60 
feet  fpan.  There  is  likewife  abundance  of  ftrength  of 
materials  for  the  90  feet  arch  ;  but  on  the  greater  ex¬ 
tent,  that  it  may  be  rendered  more  ftiff,  a  tie-beam 
j  (  ^  ^  ^  may  be  added  on  each  fide  of  the  arch,  as 
reprefented  by  the  dotted  line. 

It  is  fcarcely  neccffary  to  make  any  farther  calcula¬ 
tions  on  the  centering  ufed  by  Perronet.  It  appears, 
that  notwithftanding  the  fuperabundance  of  wood  em¬ 
ployed,  they  were  lo  fupple  as  when  ufed  upon  an  ex¬ 
tended  arch,  they  rofe  and  funk  fo  much,  that  the  arch 
was  changed  from  its  intended  form  by  a  radius  of  le- 
veral  feet.  Thefe  changes  took  place  in  erefting  the 
bridges  at  Nogent  and  Maxence,  which  are  reprefented 
in  fig.  6.  Perronet,  it  would  appear,  was  not.  fatif- 
fied  with  thefe  ;  and,  convinced  of  their  inefficiency, 
changed  the  form  of  the  frame  of  the  bridge  at  Neu- 
illy.  But  this  form  is  far  from  anfwcrmg  the  pur¬ 
pose;  for,  when  the  arch-ftones  began  to  prefs  upon 
the  centering,  it  yielded  to  the  weight.  He  then  loaded 
the  crown  to  prevent  its  rifing  there,  but  it  ftill  iunk  ;  he 
added  more  weight  to  the  crown,  it  continued  finking 
as  the  work  advanced.  When  the  key-ftone  was  let,  it 
had  funk  more  than  13  inches,  and  it  was  found  to  have 
raifed  the  haunches;  for  when  the  centering  was 
flackened,  the  arch  ftill  funk  for  about  9  inches  more. 

The  arch-ftones  being  raifed  at  the  haunches,  the  joints 
were  of  neceffity  opened;  for  the  preffure  from  the 
crown,  when  the  centering  was  removed,  forced  them 
again  into  contaft,  by  which  the  arch  flattened  to  luch  a 
degree,  that  from  an  arch  intended  to  have  a  radius  ot 
X  co  feet,  it  flattened  till  part  of  it  was.  as  if  formed 
from  a  radius  of  244  feet.  It  here  appeared  to  be  fet¬ 
tled,  from  which  a  confiderable  deformity  muft  ap¬ 
pear  in  the  flruaure  *,  which  deformity  took  its  rife 
from  two  evident  caufes :  the  want  of  firmnefs  m  the 
centering,  and  the  bridge  not  properly  loaded  at  the 
haunches.  It  is  evident,  that  if  the  load  at  the  haunches 
is  only  equal  to  the  weight  of  the  arch-ftones  from 
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overcome  itfelf  or  its  equal  weight  tepon  the  haunches ;  Center.; 
much  more,  if  the  weight  upon  the  haunches,  be- 
fore  it  comes  to  prefs  upon  the  centering,  was  made 
to  exceed  that  part  of  the  arch  that  did  prefs  upon  it, 
the  load  upon  the  crown  of  the  arch  would  have  rc- 
ftored  the  figure  of  the  centering.  It  feems  to  be  a 
ft  range  overfight,  that  Perronet,  when  he  faw  that  his 
centering  was  rifing  at  the  haunches,  did  not  apply  his 
loading  to  this  part  of  the  arch,  by  which  he  might 
have  rellored  it  to  its  equilibrium  before  his  center  was 
ft  ruck,  and  before  his  lime  had  loft  the  band  *,  jf  this 
is  once  done,  it  is  allowed  that  it  docs  not  again  re¬ 
cover  it. 

From  the  whole  of  this  it  appears  evident,  that  fill¬ 
ing  up  the  haunches  to  a  proper  height,  fo  as  to  make 
a  firm  abutment  to  the  prefling  part  of  the  arch,  ferves 
two  good  purpofes.  It  a£ls  as  an  abutment  to  the 
center  frame,  in  preve*ting  its  finking  by  the  load  as 
the  work  advances  *,  and  likewife  prevents  the  arch- 
ftones  at  the  haunches  being  raifed  from  their  beds  y 
for  it  is  only  a£led  upon  by  a  force  confidcrably  lefs 
than  what  they  have  a  power  to  refill.  Having  now 
fecn  the  defeds  of  this  centering,  and  animadverted 
on  the  manner  of  executing  the  work,  let  us  now  ex¬ 
amine  the  “weight  of  this  arch,  and  what  refiftance. 
would  have  prevented  its  change  in  ftiape,  and  pre-v 
ferved  its  intended  form. 

The  part  of  the  arch  that  preffes  upon  the  center,  i& 
from  C  to  C,  fig.  10.  an  arch  of  36  degrees,  and  mea- 
furcs  94^  feet  nearly  \  the  ftoncs  5  feet  in  length,  and 
breadth  3,  make  1979.035  folid  feet,  X  i6olb.  the 
weight  of  a  folid  foot,  make  the  whole  weight 
316645.881b.  Allow  each  beam  of  the  trufs  to  be 
7  feet,  and  its  abfolutc  ftrength,  to  tear  it  at  1 2  inches 
deep,  by  one  inch  thick,  189163  j  the  abfolutc  power 
of  tranfverfe  fradure,  954161b.  The  ftrength  of  the 
arch  is  the  mean  of  thefe,  or  ratio  compounded  taking 
one-third  of  each,  the  geometrical  mean  is  442851b. 
that  each  7  feet  can  fuftain  when  formed  inte  an  arch;, 
there  are  13  times  7  in  94  feet,  equal  to  a  power  of 
582764,  to  fuftain  the  weight  of  316645.68  if  equally 
diftributed.  But  this  not  being  the  cafe,  a  tie-beam 
of  about  30  feet  marked  cr,  d  d,  will  prevent  the  arch 
yielding  to  the  preffure.  It  is  fupported  at*  by  the 
ftruts  Ee,  h  h;  and  thefe  by  the  joint  fupport  of  ef9  hf 
tied  at  k.  The  whole  center  frame  is  fupported  by  the 
upright  polls  CC,  DD.  Two  wedges  A  and  B  are 
placed  acrofs  between  two  blocks  which  are  fitted  fox 
a  reft  to  the  frame.  When  it  is  required  to  be  llacken- 
ed,  and  the  frame  withdrawn  from  the  arch,  they  allow 
it  to  reft  by  its  own  preffure.  This,  it  muft  appear 
obvious,  ought  to  be  done  when  the  key-ftone  is  fet  be¬ 
fore  the  lime  has  begun  to  be  dry  and  folid. 

The  center  frame  of  the  bridge  of  Orleans  is  repro 
fented  fig.  8.  It  has  been  already  noticed  in  this  un¬ 
dertaking,  that  Perronet  fucceeded  Hupeau.  As  the 
work  advanced,  he  found  the  arch  and  frame  to  fink, 
and  trying  his  ordinary  mode  of  loading  the  crown  of 
the  arch,  he  was  now  taught  by  experience  to  ftrengthen 
his  center  frame,  and  happily  fuccceded  by  continuing 
his  ftrut.  By  forming  the  bafe  of  the  triangle  I,  2,  3* 
on  each  fide,  his  frame  was  rendered  fuffieicntly  ftiff, 


is  only  e^l  ^thev beginto  reft  on  the  centering  to  the  and  the  inner  part  below  AB,  AB  became  fuperfluous 
tStZci, arch  coulcf  never  The  .eight  that  preffes  upon  this  frame  »  great  both 
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-ter.  on  account  of  the  flatnefs  of  the  areh,  and  the  length 

y— *  of  the  areh-ftone.  The  prefling  arch  is  an  areh  of  57 
degrees  *,  it  meafurcs  88.87  feet,  x  6  the  length  of  the 
arch-ftone,  and  by  3  in  width,  makes  1599.66  folid 
feet  X  1 60  lb.  the  weight  of  a  folid  foot,  gives  255945.61b. 
The  length  of  each  plank  of  the  trufs  being  7  feet, 
depth  12  inches  by  2  inches  thiek,  the  ftrength  is 
189163  lb.  The  weight  for  every  7  feet  in  length  of 
the  arch,  one-third  of  this  63054-flb.  in  88  feet,  there 
is  12  times  7,  that  is  63054.3  +  12  =  756,6521b.  to 
fupport  255945.6  lb.  more  than  3  times  ftronger,  with¬ 
out  taking  into  account  the  ftrength  of  the  arch,  be¬ 
ing  the  mean  of  the  fplitting  force  and  tranfverfe  flec¬ 
tion  :  the  tie-beams,  as  in  fig.  7.  will  be  of  abundant 
ftrength  to  ftiifen  the  frame. 

The  next  we  take  notice  of  is,  the  trufs  frame,  fig.  9. 
ufed  by  Mr  Mylne,  at  Blaekfriars  bridge,  London. 
This. Is  fupported  by  ties  and  ft  ruts  in  fueh  a  manner, 
that  no  finking  took  place  during  the  mafon  wrork  go¬ 
ing  on,  although  the  arch-ftones  at  the  haunehes  were 
7  feet,  gradually  leffening  to  the  crown  of  the  areh  \ 
and,  wrhen  the  frame  was  ftruck,  which  was  done  by  a 
very  ingenious  method,  by  the  wedges  of  the  con- 
ftruClions  as  in  the  figure,  in  place  of  finking  9  inches, 
it  did  not  fink  above  1,  which  may  well  be  accounted 
for  by  the  compreftion  of  the  mortar  ,  whether  a 
fmaller  quantity  of  materials  might  not  have  anfwered 
the  fame  purpofe,  fueh  as  fig.  7.  we  {hall  refer  to  the 
judicious  reader,  or  to  the  ingenious  artift  who  may 
have  oceafion  to  depend  upon  fueh  frames  for  fup¬ 
port  of  this  work,  or  a  tie-beam/  between  1  and  3 
on  each  fide,  reprefented  by  the  dotted  line.  As  there 
is  a  ftrain  upon  the  frame  at  x,  x,  let  thefle  tie-beams  be 
fupported  by  the  ftruts  a  3,  b  3  on  eaih  fide,  and  tied 
at  4,  4  as  reprefented  by  the  dotted  line  4,  4.  It  does 
not  appear  that  what  lies  between  the  dotted  line 
a  4,  4  b  bears  any  part  in  the  fupport  or  ftiffnefs  of 
the  frame,  and  therefore  becomes  unneceffary  •,  nor 
does  it  appear,  that  the  different  beams  ufed  as  king- 
pofts  are  of  fo  much  advantage  for  {Lengthening  the 
frame,  as  tie-beams  would  be.  At  the  fame  time,  thofe 
ufed  by  Mr  Mylne  are  employed  with  fo  much  judge¬ 
ment,  that  none  of  their  effeCts  are  mifapplied.  This  can¬ 
not  be  faid  of  any  of  the  frames  ufed  by  the  French 
arehite&s,  even  of  that  ufed  at  the  bridge  of  Orleans. 
They  are  not  often  employed  by  the  Britifh  archi¬ 
tects  j  they  rather  prefer  a  tie-beam  at  the  fpring  of 
the  arch  from  one  fide  to  the  other.  This,  however, 
might  be  as  judicioufly  applied  at  the  height  where 
the  arch  begins  to  reft  upon  the  frame,  efpecially  if 
the  ftioulders  are  properly  loaded  or  filled  up,  fo  as 
to  be  a  counterpoife  to  the  areh-ftones,  that  reft  upon 
the  frame.  In  this  cafe  they  effectually  prevent  the 
necefiity  of  a  tie-beam,  as  a  diameter  at  the  fpring  of 
the  arch  j  and  from  the  fpring  proper  fupports  may  be 
given  at  the  upper  tie-beam,  and  from  it  to  any  part  of 
the  areh,  where  the  greateft  ftrain  lies. 

^  Having  from  the  examples  adduced,  and  the  obferva- 
tions  made  upon  them,  found  center-frames  of  fuffici- 
ent  ftrength  to  fupport  arehes  of  very  extenfive  fpans, 
and  even  greater  extent  than  they  have  yet  been  ap¬ 
plied  ;  it  may  be  faid,  why  not  eontitvue  thefe  frames 
for  the  bridge,  without  the  very  great  additional  ex- 
penee  of  throwing  a  ftone  arch  over  them  ?  The  ms- 
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fon  would  anfwcr,  that  the  ftone  was  more  durable,  Cent 
and  had  other  advantages,  particularly  as  to  neatnefs,  ~  * 
when  once  thrcKvn,  and  freed  from  the  uncouth  truffes 
arid  tie-beams  neceffary  in  the  wooden  frame.  The 
carpenter  would  reply,  that  if  wood  W’as  not  fo  du¬ 
rable  as  ftone,  it  could  be  raifed  at  much  lefs  expenec  $ 
and,  when  it  failed  in  any  part,  it  could  be  replaced  at 
a  fmall  expence,  and  made  to  laft  longer  than  a  ftone 
areh  ;  which  latter,  when  it  fails,  requires  as  much  ex‘- 
pencc  as  at  firft,  and  even  more,  in  clearing  off  the 
rubbifti  of  its  decayed  and  now  ufelcfs  materials. 

As  to  neatnefs,  the  frame  of  wood  vies  with  the  arch  of 
ftone  in  elegance,  and  is  ereCted  at  half  the  expence, 
and  even  lefs.  But  now  ftnee  iron  materials  are  in¬ 
troduced  in  place  of  ftone,  there  is  room  for  experi¬ 
ments  with  regard  to  neatnefs  and  extent  of  fpan. 

Wc  {hall  here  fuppofe  the  carpenter  exhibits  this 
plan.  Let  AB  be  a  fpan  of  60  feet,  (fig.  1 1 .)  the 
arch  a  femicirele,  the  abfolute  ftrength  of  oak  a  plank 
12  inches  by  one  is  1891631b.  Let  the  areh  be  com* 
pofed  of  pieces  5  feet  long,  12  inches  deep,  and  Z 
inches  broad  \  a  fecond  arch  joining  to  this,  of  the  fame 
depth  and  breadth  in  clofe  contact,  but  the  joints  of 
the  one  to  the  middle  of  the  other,  like  brick-build* 
ing,  or  as  the  carpenters  exprefs  it  breaking-joints 
The  abfolute  ftrength  of  this  arch  is,  before  the  two 
truffes  are  joined,  more  than  84  ton,  as  may  be  col* 
leCted  from  the  calculations  above,  which  is  more  than 
3  times  what  ean  ever  come  upon  it.  The  beauty  of 
this  arch  would  be  hurt  by  placing  ftruts  below  t* 
ftiffen  it,  for  which  there  is  not  the  fmalleft  oceafion  j 
for  it  can  be  ftiffened  to  better  advantage  above  the 
arch.  But  this  is  not  practicable  in  center-frames# 

Let  the  road-way  be  CDEF,  refting  upon  the  per¬ 
pendicular  fupport  1,  2,  .3,  &c.  As  the  carriage 
aCts  upon  thefe  in  the  oblique  direction,  tranfepts 
from  the  arch  in  a  radial  direction,  give  them  the  ad¬ 
vantage  of  equal  preffure  upon  the  arch.  Each  of 
thefe  perpendiculars  is  mortifed  into  fhort  pieces,  that 
will  form  into  an  arch,  the  pieces  all  abutting  one 
upon  another,  and  forming  a  fillet  over  the  arch,  and 
projecting  fo  far,  that  the  faces  of  an  architrave  of 
any  order  may  be  formed  along  the  face  of  the  arch, 
which  adds  both  to  its  ftrength  and  beauty.  Thus 
there  is  formed  a  rib,  1 2  inehes  deep  and  4  thick,  with 
its  fillet  over  it  4  inches  deep  and  fix  inches  broad, 
to  cover  the  faces  of  the  architrave.  Suppofe  the  arch 
44  feet  wfide,  7  of  thefe  ribs  may  give  a  ftrength  not 
inferior  to  the  ftrength  of  ftone  or  any  metal  }  but  it 
will  be  faid,  it  will  not  be  fo  durable.  It  is  well, 
known  how  long  wood  lafts  in  the  roofs,  and  joifts  of 
flooring,  and  even  when  it  forms  a  part  of  the  wall 
of  a  houfe  built  of  briek.  The  interftices  between* 
thefe  perpendicular  bearing#  of  the  wood  may  be 
built  up  with  brick  \  even  briek  on  edge,  or  briek  thick, 
will  render  its  prefervation  equal  to  what  it  is  in  a 
houfe,  and  will  preferve  it  from  the  bad  effeCts  of  wet 
and  dry  ;  and  the  lower  part  of  the  ribs  covered  with 
a  thin  lining.  A  door  being  left  in  the  fide  to  ob- 
ferve  at  different  times  any  failure  in  the  wood,  it  may 
be  repaired  without  interrupting  the  paffage  by  the 
bridge.  It  ought  to  be  fo  covered  above,  that  watec 
may  be  prevented  from  going  through  to  the  injury  of 
the  bridge..  It  has  been  formerly  mentioned,  in  fpeak- 


denter. 
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lng  of  the  proportional  ftrength  of  oak  and  fir,  and  by 
*  the  calculation  it  appeared,  that  fir  plank  13-J  inches, 
is  equal  in  ftrength  to  oak  of  1 2  inches.  And  thus  a 
framing  of  wood  does  not  much  exceed  the  expence 
of  centering  either  a  ftone  or  iron  bridge  5  and  i^not 
inferior  even  in  elegance. 

The  fpan  here  propofed  is  only  60  feet.  But  an  arch 
of  600  feet  may  be  required,  which  muft  have  a  center¬ 
ing  to  fupport  the  weight  and  preferve  the  figure  *,  the 
fizc  of  that  center  frame  can  be  made  of  ftrength  equal, - 
and  even  to  exceed  the  weight  it  has  to  fupport.  It 
can  be  rendered  ftiff  by  the  method  propofed  for  the 
60  feet  arch.  This,  therefore,  will  be  a  bridge  that 
will  fupport  any  weight  that  can  be  laid  upon  it,  and  ^ 
tnay  be  of  any  figure,  elliptical,  or  at  the  pleafure  of 
the  architect,  any  other  curve  which  may  be  required. 
It  may  be  framed  in  a  fimilar  manner  to  thqfe  formed 
of  iron,  but  it  is  natural  to  fuppofe  that  one  arch  over 
the  other  will  be  equally  ftrong  and  more  eafily  pre- 
ferved  from  the  weather,  conftrucled  in  the  way  de¬ 
scribed  above.  .  . 

In  the  fimple  wooden  bridges  not  curved,  it  is  only 
neceffary  to  refer  to  fig.  7*  where  the  ftruts  E  c,  f  hg, 
will  be  a  fupport  for  planks,  that  will  form  a  ftraight 
•bridge,  joining  fo  many  ribs  as  are  neceffary  for  the 
bridge  according  to  its  breadth. 

•  The  joints  may  be  fecured  from  opening  by  dove¬ 
tailed  pieces  being  inferted  acrofs  the  joints  on  the  m- 
iide  of  the  rib  j  the  abutments  prevent  the  ends  of 
‘the  arch  from  flying  out.  The  preffurc  above  coming 
.upon  it  obliquely,  may  be  faid  to  tend  to  make  it  rife 
at  the  crown,  efpecially  when  of  a  great  fpan.  In  the 
•center-frame,  the  only  manner  of  preventing  this  is 
by  ftruts  and  tie-beams  judicioufly  applied..  Here  the 
rife  may  be  prevented  more  effectually  without  hurt¬ 
ing  the  ornamental  part  of  the  arch.  In  the  abutment, 
which  muft  be  of  mafon-work,  let  a  beam  be  built  in¬ 
to  the  wall,  the  ends  at  G  and  K  projefting  1  foot, 
cor refpon ding  to  each  rib,  the  road-way  formed  by  the 
beam  DE  $  let  a  tie-beam  GD,  KE,  join  thefe  in  the 
manner  the  carpenter  knows  to  be  the  moft  fecure  5 
.from  this  tie-beam,  let  the  radial  ftruts  be  mortified  in¬ 
to  the  fillets  at  G,  K,  formerly  deferibed,  inftead  of  the 
perpendiculars  there  named,  and  perpendiculars  join¬ 
ing  the  road-way  CPEF,  and  refting  on  the  tie-beam 
GD,  KE,  fupported  by  the  radial  ftruts  4,  5,  6,  as 
in  the  figure.  Thus  the  crown  of  the  arch  cannot 
rife  without  lifting  up  the  whole  body  of  the  abut¬ 
ment  at  each  end,  and  it  cannot  fink  till  the  weight 
laid  upon  it  is  fufficient  to  crufh  the  materials  of  which 
the  arch  is  eampofed.  In  this  manner  a  neat  and  ele¬ 
gant  arch  is  procured,  that  may  at  a  fmall  comparative 
expence  be  kept  up  for  centuries.  Here  is  then  a 
choice  of  three  fpecies  of  arches,  that  may  vie  with 
each  other  in  point  of  ftrength.  With  the  laft  none 
may  compare  in  point  of  elegance,  and  m  duration 
perhaps  not  inferior  to  the  iron  bridge.  p 

CENTER  of  Gravity,  in  Mechanics,  that  point  about 
which  all  the  parts  of  a  body  do  in  any  fituation  exact- 
ly  balance  each  other.  . 

CENTER  of  Motion,  that  point  which  remains  at  reft, 
while  all  the  other  parts  of  a  body  move  about  it. 

CENTER  of  a  Sphere,  a  point  in  the  middle,  from 
which  all  lines  drawn  to  the  furface  are  equal. 
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Hermes  Trifmegiftus  defines  God  an  intellectual 
fphere,  whofe  center  is  everywhere,  and  circumference 
nowhere.  .  1 

CENTESIM  A  USURA,  that  wherein  the  intereft  in 
a  hundred  months  became  equal  to  the  principal,  i.  e. 
where  the  money  is  laid  out  at  one  per  cent,  per  month  \ 
anfwering  to  what  in  our  ftyle  would  be  called  1 2  per 
cent,  for  the  Romans  reckoned  their  intereft  not  by 
the  year,  but  by  the  month. 

C  ENT  E  S IM  AT  ION,  a  milder  kind  of  military 
puniflunent  in  cafes  of  deiertion,  mutiny,  and  the  like, 
when  only  every  hundredth  man  is  executed. 

CENTILOQUIUM,  denotes  a  collection  of  ICO 
Sentences,  opinions,  or  layings. 

The  centiloquium  of  Hermes  contains  100  apho- 
rifms,  or  aftrological  fentences,  fuppofed  to  have  been 
written  by  fome  Arab,  falfely  fathered  on  Hermes 
Trifmegiftus.  It  is  only  extant  in  Eatm,  in  which  it 
has  feveral  times  been  printed. — The  centiloquium  of 
Ptolemy  is  a  famous  aftrological  piece,  frequently  con¬ 
founded  with  the  former,  confifiing  likewife  of  100 
fentences  or  doCtrines,  divided  into  fnort  aphorifms, 
entitled  alfo  in  Greek  as  being  the  fruit  or  re- 

fult  of  the  former  writings  of  that  celebrated  aftrono- 
mcr,  viz.  his  quadripartitum  and  almagefhttn  or  rather, 
by  reafon  that  herein  is  fliown  the  ufe  of  aftrological 
calculations. 

CENTIPES,  in  Zoology .  See  Scolopendra. 

CENTIPED  WORM,  a'  term  ufed  for  fuch  worms 
as  have  a  great  many  feet,  though  the  number  does 
not  amount  to  10c,  as  the  term  feems  to  import.— 
M.  Malouet  relates  the  hiftory  of  a  man,  who,  for 
three  years,  had  a  violent  pam  in  the  lower  part  of 
the  forehead  near  the  root  of  the  nofc  j  at  lengthy  he 
felt  an  itching,  and  afterwards  fomething  moving  with¬ 
in  his  noftril,  which  he  brought  aw  ay  with  his  finger  > 
it  w'as  a  worm  of  the  centiped  kind,  an  inch  and  a 
Jyilf  long,  which  run  fwiftly.  It  lived  five  or  fix  days 
among  tobacco.  The  patient  was  free  of  his  pain 
ever  after.  IVIr  Littre  mentioned  a  like  cafe  in  17^8, 
of  a  larger  centiped  voided  at  the  nofe,  after  it  had 
thrown  the  woman,  in  whole  frontal  finus  it  was,  into 
convulfions,  and  had  almoft  deprived  her  of  her  rea¬ 
fon. 

CENTLIVRE,  Susanna,  a  celebrated  comic  wri¬ 
ter,  was  the  daughter  of  Mr  Freeman  of  Holbeaeh, 
in  Lincolnfliire  *,  and  had  fuch  an  early  turn  for  poe¬ 
try,  that  it  is  faid  ftie  wrote  a  fong  before  (he  was 
feven  years  old.  Before  (he  was  twelve  years  of  age, 
{he  could  not  only  read  Moliere  in  Irench,  but  enter 
into  the  fpirit  of  all  the  characters.  Her  father  dying, 
left  her  to  the  care  of  a  ftep-mothcr,  whofe  treatment 
not  being  agreeable  to  her,  fhe  determined,  though  al- 
moft  deftitute  of  money  and  every  other  neceffary,  to 
go  up  to  London  to  feek  a  better  fortune  than  what 
(he  had  hitherto  experienced.  As  ftie  was  proceeding 
on  her  journey  on  foot,  ftie  was  met  by  a  young  gen¬ 
tleman  from  the  univerfity  of  Cambridge,  the  after¬ 
wards  well-known  Anthony  Hammond,  Efq.  who  was 
fo  extremely  ftruck  with  her  youth  and  beauty,  that 
he  fell  inftantly  in  love  with  her j  and  inquiring  into 
the  particulars  of  her  ftory,  foon  prevailed  upon  her 
unexperienced  innocence  to  feize  on  the  protection  ® 
offered  her,  and  go  with  him  to  Cambridge.  After 
1  9  fome 
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klivre,  fome  months  cohabitation,  he  perfuadcd  her  to  come 
litner.  t0  London,  “where,  in  a  fliort  time,  die  was  married 
pr" t0  a  nephew  of  Sir  Stephen  Fox.  But  that  gentleman 
not  living  with  her  above  a  twelvemonth,  her  wit  and 
beauty  foon  procured  her  a  fccond  hufband,  whofe 
name  was  Carrol,  and  who  was  an  officer  in  the  army  ; 
but  he  having  the  misfortune  to  be  killed  in  a  duel 
about  a  year  and  a  half  after  their  marriage,  die  be¬ 
came  a  feeond  time  a  widow.  For  the  fake  of  fupport 
die  now  applied  to  her  pen,  and  became  a  votary  of 
the  mufes  *,  and  it  is  under  this  name  of  Carrol  that 
fome  of  her  earlier  pieces  were  publiffied.  Her  firft 
attempt  was  in  tragedy,  in  a  play  called  the  Perjured 
Hufband ;  yet  natural  vivacity  leading  her  afterwards 
to  comedy,  we  find  but  one  more  attempt  in  the  buf- 
kin,  among  18  dramatic  pieces  which  die  afterwards 
wrote. 

In  170 6,  die  wounded  the  heart  of  one  Mr  Jofeph 
Centlivre,  yeoman  of  the  mouth,  or,  in  other  words, 
principal  cook  to  her  majefty,  who  married  her  ;  and, 
after  paffing  feveral  years  happily  together,  die  died 
at  his  houfe  in  Spring  Garden,  Charing-crofs,  in  De¬ 
cember  1723. 

This  lady  for  many  years  enjoyed  the  intimacy  and 
efteem  of  the  moil  eminent  wits  of  the  times,  viz.  Sir 
Richard  Steele,  Mr  Rowe,  Budgell,  Farquhar,  Dr 
Sewell,  &e.  *,  and  very  few  authors  received  more  to- 

S  kens  of  edeem  and  patronage  from  the  great.  With 
regard  to  her  merit  as  a  writer,  it  mud:  be  allowed 
that  her  plays  do  not  abound  with  wit,  and  that  the 
language  of  them  is  fometimes  even  poor,  enervate,  in- 
correft,  puerile  ;  but  then  her  plots  are  bufy  and  well 
conducted,  and  her  charafters  in  general  natural  and 
well  marked. 

CENTNER,  or  Docimastic  Hundred,  in  Me¬ 
tallurgy  and  rfjpiyirtg)  is  a  weight  divisible,  fird  into  a 
hundred,  and  thence  into  a  greater  number  of  other 
fmaller  parts  5  but  though  the  word  is  the  fame  both 
with  the  aiTayers  and  metallurgids,  yet  it  is  to  be  un- 
derdood  as  expreffing  a  very  different  quantity  in  their 
different  acceptation  of  it.  The  weights  of  the  metal¬ 
lurgids  are  eafily  underdood,  as  being  of  the  common 
proportion  *,  but  thofe  of  the  affayers  are  a  thoufand 
times  fmaller  tlrn  thefe,  as  the  portions  of  metals  or 
ores  examined  by  the  affayers  are  ufually  very  fmall. 

The  metallurgids,  who  extract  metals  out  of  their 
ores,  ufe  a  weight  divided  into  a  hundred  equal  parts, 
eaeh  part  a  pound  ;  the  whole  they  call  a  centner  or 
hundred  weight ;  the  pound  is  divided  into  thirty-two 
parts,  or  half  ounces  ;  and  the  half  ounce  into  two 
quarters  of  ounces,  and  thefe  each  into  two  drachms. 

#  J  hefe  divifjons  and  denominations  of  the  metallur- 
gifls  are  eafily  underdood  }  but  the  fame  words,  though 
they  are  equally  ufed  by  affayers,  with  them  exprefs 
Very  different  quantities  ;  for  as  the  centner  of  the 
metallurgids  contains  a  hundred  pounds,  the  centner 
of  the  aflayers  is  really  no  more  than  one  dram,  to 
wliieh  the  other  parts  are  proportioned. 

As  the  affayers  weights  are  divided  into  fuch  an  ex¬ 
treme  degree  of  minutenefs,  and  are  fo  very  different 
rom  all  the  common  weights,  the  affayers  ufually 
make  them  themfelves  in  the  following  manner,  out  of 
imali  lilver,  or  fine  folder  plates,  of  fuch  a  fize,  that  the 
mark  of  their  weight,  according  to  the  divifion  of  the 


dram,  which  is  the  docimnftic  or  aifaylng  centner ,  may  Centner 
be  put  upon  them.  They  fird  take  for  a  bafis  one  II 
weight,  being  about  two-thirds  of  a  common  dram  :  ^Force. 

this  they  mark  (641b.).  Then  having  at  hand  fome  1  . j 

granulated  lead,  wafhed  clean,  well  dried,  and  fifted 
very  fine,  they  put  as  much  of  it  into  one  of  the  fmall 
d idles  of  a  fine  balance  as  will  equipoife  the  (641b.) 
as  it  is  called,  jud  mentioned  :  then  dividing  the  gra¬ 
nulated  lead  into  very  nice  halves,  in  the  two  feales, 
after  taking  out  the  fird  filver  weight,  they  obtain  a 
perfeft  equilibrium  between  the  two  feales  •,  they  then 
pour  the  granulated  lead  out  of  one  didi  of  the  feales, 
and  indead  of  it  put  in  another  filver  weight,  which 
they  make  exaftly  equiponderant  with  the  lead  in  the 
other  fcale,  and  mark  it  (321b.).  If  this  feeond  weight, 
when  fird  put  into  the  feale,  exceed  by  much  the 
weight  of  the  lead,  they  take  a  little  from  it  by  a  very 
fine  hie  \  but  when  it  comes  very  near,  they  ufe  only  ar 
whetdone  to  wear  off  an  extremely  fmall  portion  at  a 
time.  When  it  is  brought  to  be  perfectly  even  and 
equal  to  the  lead,  they  change  the  feales  to  fee  that  no» 
error  has  been  committed,  and  then  go  on  in  the  fame 
manner  till  they  have  made  all  the  divifions,  and  all 
the  fmall  weights.  Then  to  have  an  entire  centner  or 
hundred  weight,  they  add  to  the  (641b.)  as  they  call 
it,  a  321b.  and  a  41b.  and  weighing  againd  them  one 
fmall  weight,  they  make  it  equal  to  them,  and  mark  it 
(100.).  This  is  the  docimadical  or  allaying  centner, 
and  is  really  one  dram. 

CENTO,  in  poetry,  a  work  wholly  compofed  of 
verfes  or  paffages  promilcuoufiy  taken  from  other  au¬ 
thors,  only  difpofed  in  a  new  form  and  order. — Pro- 
ba  Faleonia  has  written  the  life  of  Jefus  Chrid  in  cen¬ 
tos  taken  from  Virgil.  Alexander  Rofs  has  done  the 
like  in  his  Chridiados,  and  Stephen  de  Pleure  the 
fame. 

CENTONARII,  in  antiquity,  certain  of  the  Ro¬ 
man  army,  who  provided  different  forts  of  duff  called 
cent  ones,  made  ufe  of  to  quench  the  fire  which  the- 
enemy’s  engines  threw  into  the  camp. 

Thefe  centonarii  kept  with  the  carpenters  and  other 
officers  of  artillery. 

CENTRAL  FORCES,  tlie  powers  which  eaufe  a 
moving  body  to  tend  towards,  or  recede  from,  the 
centre  of  motion*  See  Mechanics. 

Central  Rule ,  a  rule  difeovered  by  Mr  Thomas 
Baker,  whereby  to  find  the  centre  of  a  circle  defigned 
to  cut  the  parabola  in  as  many  points  as  an  equation, 
to  be  con  dr  u<Red  hath  real  roots.  Its  principal  ufe 
is  in  the  condruftion  of  equations,  and  he  hath  applied 
it  with  good  fuccefs  as  far  as  biquadratics. 

The  central  rule  is  chiefly  founded  on  this  property 
of  the  parabola,  that,  if  a  line  be  inferibed  in  that 
curve  perpendicular  to  any  diameter,  a  reft  angle 
formed  of  the  fegments  of  the  infeript  is  equal  to  the 
reftangle  of  the  intercepted  diameter  and  parameter  of 
the  axis. 

The  central  rule  has  the  advantage  over  Carter  and 
De  Latere’s  methods  of  eondrufting  equations,  in 
that  both  thefe  are  fubjeft  to  the  trouble  of  preparing 
the  equation  by  taking  away  the  feeond  term. 

CENTRIFUGAL  force,  that  force  by  which  all 
bodies  that  move  round  any  other  body  in  a  curve  en¬ 
deavour  to  fly  off  from  the  axis  of  their  motion  in  a 

tangent 
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Gintrifugat  tangent  to  tlie  periphery  of  the  curve,  and  that  in 
F°rce^  every  part  of  it.  See  MECHANICS. 

Machine!  CENTRIFUGAL- Machine,  a  very  curious  machine,  in- 

;  vented  by  Mr  Erfkine,  for  railing  water  by  means  of 
a  centrifugal  force  combined  with  the  preffure  of  the 
atmofphere. 

It  confifts  of  a  large  tube  of  copper,  & c.  in  the  form 
of  a  crofs,  which  is  placed  perpendicular  in  the  water, 
and  re  Its  at  the  bottom  on  a  pivot.  At  the  upper 
part  of  the  tube  is  a  horizontal  cog-wheel, ^  which 
touches  the  cogs  of  another  in  a  vertical  pofition  ;  fo 
that  by  the  help  of  a  double  winch,  the  whole  ma¬ 
chine  is  moved  round  with  very  great  velocity. 

Near  the  bottom  of  the  perpendicular  part  of  the 
tube  is  a  valve  opening  upwards  ;  and  near  the  two 
extremities,  but  on  the  contrary  fides  of  the  arms, .  or 
crofs  part  of  the  tube,  are  two  other  valves  opening 
outwards.  Thefe  two  valves  are,  by  the .  adiftance 
of  fprings,  kept  {hut  till  the  machine  is  put  in  motion, 
when  the  centrifugal  velocity  of  the  water  forces  them 
open,  and  difeharges  itfelf  into  a  ciftern  or  refer  voir 
placed  there  for  that  purpofe. 

On  the  upper  part  of  the  arms  arc  two  holes,  which 
are  clofed  by  pieces  ferewed  into  the  metal  of  the 
tube.  Before  the  machine  can  work,  thefe  holes  muff 
be  opened,  and  water  poured  in  through  them,  till 
the  whole  tube  be  full  :  by. this  means  all  the  air  will 
be  forced  out  of  the  machine,  and  the  water  fupport- 
ed  in  the  tube  by  means  of  the  valve  at  the  bottom. 

The  tube  being  thus  filled  with  water,  and  the 
holes  clofed  by  the  ferew  caps,  it  is  turned  round  by 
means  of  the  winch,  when  the  water  in  the  arms  of 
the  tube  acquires  a  centrifugal  force,  opens  the  valves 
near  the  extremities  of  the  arms,  and  flies  out  with  a 
velocity  nearly  equal  to  that  of  the  extremities  of  the 
faid  arms. 

The  above  defeription  will  be  very  eafily  underflood 
by  the  figure  we  have  added  on  Plate  CXXXVII. 
which  is  a  pcrfpeclive  view*  of  the  centrifugal  machine, 
erefted  on  board  a  fhip.  ABC  is  the  copper  tube. 

D,  a  horizontal  cog-wheel,  furnifhed  with  twelve  cogs. 

E,  a  vertical  cog-wheel,  furniflied  with  thirty-fix  cogs. 

F,  F,  the  double  winch,  a ,  the  valve  near  the  bot¬ 
tom  of  the  tube,  b ,  b ,  the  two  pivots  on  which  the 
machine  turns,  r,  one  of  the  valves  in  the  crofs  piece  ; 
the  other  at  d ',  cannot  be  feen  in  this  figure,  being  on 
the  other  fide  of  the  tube.  #  *,  e,  the  two  holes  through 
which  the  water  is  poured  into  the  machine.  .  GH,  the 
ciftern  or  refervoir.  I,  I,  part  of  the  fhip  s  deck. 
The  diftance  between  the  two  valves,  c ,  d ,  is  fix  feet. 
The  diameter  of  thefe  valves  is  about  three  inches : 
and  that  of  the  perpendicular  tube  about  feven  mches. 

If  we  fuppofe  the  men  who  work  the  machine  can 
turn  the  winch  round  in  three  feconds,  the  machine 
will  move  round  its  axis  in  one  fecond  ;  and  conse¬ 
quently  each  extremity  of  the  arms  will  move  with  a 
velocity  of  18.8  feet  in  a  fecond.  Therefore  a  column 
ef  water  of  three  inches  diameter  will  iflue  through 
each  of  the  valves  vflth  a  velocity  of  1 8.8  feet  in  a  fe¬ 
cond  :  but  the  area  of  the  aperture  of  each  of  the  valves 
is  7.i4  inches  ;  which  being  multiplied  by  the  velocity 
in  inches  =225.6,  gives  1610.784  cubic  inches,  the 
quantity  of  water  di'fcharged  through  one  of  the  aper¬ 
tures  in  one  fecond  ;  fo  that  the  whole  quantity  dif- 
iffiarged  in  that  fpace  of  time  through  both  the  aper* 


o  ]  C  E  N 

tures  15=3221.568  inches;  or  193294.08  cubic incliea Centri 
in  one  minute.  But  60812  cubic  inches  make  a  tun  Mac' 
beer-meafure  ;  confequently,  if  we  fuppofe  the  centri-  CepJ 
fugal  machine  revolves  round  its  axis  in  one  fecond,  it 
will  raife  nearly  3  tuns  44  gallons  in  one  minute  :  but 
this  velocity  is  certainly  too  great,  at  leaft  to  be  held 
for  any  coniiderable  time  ;  fo  that,  when  this  and  other 
deficiencies  in  the  machine  are  allowed  for,  two  tuns 
is  nearly  the  quantity  that  can  be  raifed  by  it  in  one 
minute. 

It  will  perhaps  be  unneccflfary  to  obferve,  that  as 
the  water  is  forced  up  the  perpendicular  tube  by  the 
preifure  of  the  atmofphere,  this  machine  cannot  raife 
water  above  32  feet  high. 

An  attempt  was  made  to  fubflitute  this  machine  in 
place  of  the  pumps  commonly  ufed  on  fhipboard  ;  but 
the  labour  of  working  was  found  to  be  fo  great  as  to 
render  the  machine  inferior  to  the  chain-pump.  A 
confide rable  improvement,  we  apprehend,  would  be,  to 
load  with  a  weight  of  lead  the  ends  of  the  tubes 
through  which  the  water  iffues,  which  would  make  the 
machine  turn  with  a  great  deal  more  eafe,  as  the  cen¬ 
trifugal  force  of  the  If  ad  would  in  fome  meafure  adl  the 
part  of  a  fly. 

CENTRIPETAL  force,  that  force  by  which  a 
body  is  everywhere  impelled,  or  any  how  tends,  to¬ 
wards  fome  point  as  a  centre.  See  Mechanics. 

CENTR1SCUS,  in  Ichthyology ,  a  genus  of  filhes  be¬ 
longing  to  the  order  of  amphibia  nantes.  See  Ichthy¬ 
ology  Index. 

CENTRONIA,  in  Natural  Hlftory,  a ^  name  by 
which  the  echini  marini  have  been  diftinguiffied.  Dr 
Hill  makes  them  a  diftinft  clafs  of  animals  living  under 
the  defence  of  fhclly  ceverings  formed  of  one  piece, 
and  furniflied  with  a  vafl  number  of  fpines  moveable  at 
the  creature’s  pleafure. 

CENTUMCELLiE,  in  Ancient  Geography ,  Ira- 
jan’s  villa  in  Tufcany,  on  the  coaft,  three  miles  from 
Algse  ;  w'ith  an  excellent  port,  called  Trajanus  Partus , 
(Ptolemy)  ;  and  a  fa&itious  ifland  at  the  mouth  of  the 
port,  made  with  a  huge  block  of  (lone,  on  which  two 
turrets  rofe,  with  two  entrances  into  the  bafon  or  har¬ 
bour,  (Rutilius).  Now  Civita  Vecchia .  E.  Long.  12. 

30.  N.  Lat.  420. 

CENTUMVIRI,  in  Roman  antiquity,  judges  ap¬ 
pointed  to  decide  common  caufes  among  the  people  : 

They  were  chofen  three  out  of  each  tribe  ;  and  though 
five  more  than  a  hundred,  ^vere  neverthelefs  called  cen- 
tumviriy  from  the  round  number  centum  a  hundred. 

CENTUNCULUS.  See  Botany  Index . 

CENTURION,  among  the  Romans,  an  officer  in 
the  infantry,  who  commanded  a  century,  or  a  hun¬ 
dred  men.  . 

In  order  to  have  a  proper  notion  of  the  centurions* 
it  muft  be  remembered,  that  every  one  of  the  thirty 
manipuli  *  in  a  legion  was  divided  into  two  ordmes ,  or*  Sff>>ri 

1  1  r  X-  1 A  —  flip  K/l* 
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ranks  }  and  confequently  the  three  bodies  of  the  ha- 
ftati,  principcs,  and  triarii,  into  20  orders  a  piece,  as 
into  10  manipuli.  Now,  every  manipulus  was  allowed 


two  centurions,  or  captains,  one  to  each  order  or  cen- 
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tury  :  and,  to  determine  the  point  of  priority  between 
them,  they  were  created  at  two  different  elctfions. 
The  \o  who  were  made  firft  always  took  the  precedency 
of  their  fellows  ;  and  therefore  commanded  the  right- 

hand  orders,  as  the  others  did  the  left.  1  he  triarn, 

cr 
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dr  pliant \  fo  called  from  their  weapon  the  pilum ,  being  eafily  collefled,  whence  thefe  aflemblies  were  called  Century 

||  efteemed  the  moft  honourable,  had  their  centurions  comitia  centuriata.  The  Roman  cohorts  were  alfo  di- 

ltar?4  ele£tcd  fir  it,  next  to  them  the  principes,  and  afterwards  vided  Into  centuries.  See  Centurion  and  Cohort.  "cQ*' 


the  haftati;  whence  they  were  called  primus  et  fecundus 
ptluSy  primus  et  fecundus  princeps ,  primus  et  fecundus  ha- 
flatus  ;  and  fo  on.  Here  it  may  be  obferved,  that  primi 
erdines  is  fometimes  ufed  in  hiftorians  for  the  centu¬ 
rions  of  thefe  orders  ;  and  the  centurions  arc  fomc- 
times  ftyled  principes  ordinum ,  and  principes  centurianum . 
We  may  take  notice  too  what  a  large  field  there  lay 
for  promotion :  firil  through  all  the  orders  of  the  ha- 
fiatij  then  quite  through  the  principes  \  and  afterwards 
from  the  laft  order  of  the  triarii  to  the  primipilus,  the 
moil  honourable  of  the  centurions,  and  who  deferves 
to  be  particularly  deferibed.  This  officer,  befides  his 
title  of  primipilus,  went  under  the  feveral  titles  of  dux 
iegionis ,  prafeBus  legionis ,  primus  centurionum ,  and  pri¬ 
mus  centurio  >  and  was  the  firil  centurion  of  the  triarii 
in  every  legion.  He  prefided  over  all  the  other  centu¬ 
rions,  and  generally  gave  the  word  of  command  by  or¬ 
der  of  the  tribunes.  Befides  this  he  had  the  care  of 
the  eagle  or  chief  ftandard  of  the  legion  :  hence, 
aquilce  prceejfe ,  is  to  bear  the  dignity  of  primipilus  $ 
and  henec  aquila  is  taken  by  Pliny  for  the  faid  office. 
Nor  was  this  Ration  only  honourable,  but  very  profit¬ 
able  too:  for  he  had  a  fpecial  ilipend  allowed  him,  pro¬ 
bably  as  much  as  a  knight’s  eftate  ;  and,  when  he  left 
that  charge,  was  reputed  equal  to  the  members  of  the 
equeilrian  order,  bearing  the  title  of  primipi/artus ,  in 
the  fame  manner  as  thofe  who  had  difeharged  the 
greateft  civil  offices  were  ftyled  ever  after,  confulares , 
cenforii ,  <h*c. 

CENTURIPiE,  Centoripa,  or  Centuripe,  in 
Ancient  Geography ,  a  town  in  the  fouth-wefl  of  the  ter¬ 
ritory  of  Etna,  on  the  river  Cyamaforus  :  Now  Centorbi 
or  Centurippi.  It  was  a  democratical  city,  which,  like 
Syracufe,  received  its  liberty  from  Timoleon.  Its  in¬ 
habitants  cultivated  the  fine  arts,  particularly  fculpture 
and  engraving.  In  digging  for  the  remains  of  antiqui¬ 
ties,  cameos  are  nowhere  found  in  fuch  abundance  as 
at  Centurippi  and  its  environs.  The  fituation  of  the 
place  is  romantic  :  'it  is  built  on  the  fummit  of  a  vaft 
group  of  rocks,  which  was  probably  chofen  as  the  moft 
difficult  of  accefs,  and  confequcntly  the  propereft  in 
times  of  civil  commotion.  The  remains  ftill  exifting 
of  its  ancient  bridge  are  a  proof  of  its  having  been  a 
confiderable  city.  Cicero  fpeaks  of  it  as  fuch.  It  was 
taken  by  the  Romans,  plundered  and  oppreffed  by 
Verrcs,  deftroyed  by  Pompey,  and  reftored  by  061a- 
v.ius,  who  made  it  the  rcfidence  of  a  Roman  colony. 

CENTURY,  in  a  general  fenfe,  any  thing  divided 
into,  or  confiding  of,  a  hundred  parts. 

The  marquis  of  Worccfter  published  a  Century  of 
inventions,  (for  a  fpecimen  of  which,  fee  Acoustics,) 
and  Dr  Hooke  has  given  a  decimate  of  inventions,  as 
part  of  a  Century ,  of  wffiich  he  affirmed  himfelf  mafter. 
It  is  remarkable,  that  both  in  the  century  of  the  form¬ 
er,  and  the  decimate  of  the  latter,  we  find  the  princi¬ 
ple  on  which  Savary’s  fire  or  fleam  engine  is  founded. 
See  STEAM- Engine. 

Century,  in  antiquity.  The  Roman  people,  when 
they  were  affemblcd  for  the  clefling  of  magiftrates, 
enabling  of  laws,  or  deliberating  upon  any  public  af- 
tair,  were  always  divided  into  centuries,  and  voted  by 
centuries,  in  order  that  their  votes  might  be  the  more 
'  Yql.  V.  Part  I. 


Century,  in  Chronology ,  the  fpace  of  100  years. 
This  method  of  computing  by  centuries  is  generally 
obferved  in  church  hiftory,  commencing  from  the  time 
of  our  Saviour’s  incarnation  :  in  which  fenfe  wro  fay 
the  firfl  century,  the  fccond  century,  &c. 

CENTURIES  of  Magdeburg ,  a  famous  ecclefiafticai 
hiftory,  ranged  into  13  centuries,  carried  down  to  the 
year  1 298,  compiled  by  feveral  hundred  proteftants  of 
Magdeburg,  the  chief  of  whom  was  Flavius  Illyncus. 

CENTUSSIS,  in  Roman  antiquity,  a  coin  contain¬ 
ing  100  affes, 

CENTZONTLI,  in  Ornithology ,  the  Mexican 
name  of  the  Turdus  polyglottus .  See  Turdus,  Orni¬ 
thology  Index. 

CEODES,  in  Botany ,  a  genus  of  the  dioecia  or¬ 
der,  belonging  to  the  polygamia  clafs  of  plants.  There 
is  no  calyx  \  the  corolla  is  monopetalous,  with  a  fliort 
turbinated  tube  \  the  ftamina  are  ten  fubulated  fila¬ 
ments  \  the  antherse  roundifh. 

CEORLES,  the  name  of  one  of  the  clafles  or  or¬ 
ders  into  which  the  people  were  diftinguilhed  among 
the  Anglo-Saxons.  The  ceorles,  who  were  perfons 
completely  free,  and  defeended  from  a  long  race  of 
freemen,  con  ft  ituted  a  middle  clafs  between  the  la¬ 
bourers  and  mechanics  (who  were  generally  (laves,  or 
defeended  from  flaves),  on  the  one  hand,  and  the  no¬ 
bility  on  the  other.  They  might  go  where  they  plea- 
fed,  and  purfuc  any  w  ay  of  life  that  wras  moft  agreeable 
to  their  humour ;  but  fo  many  of  them  applied  to  agri¬ 
culture,  and  farming  the  lands  of  the  nobility,  that 
a  ccorl  w'as  the  moft  common  name  for  a  hufbandman 
or  farmer  in  the  Anglo-Saxon  times.  Thefe  ccorls, 
however,  feem  in  general  to  have  been  a  kind  of  gentle¬ 
men  farmers  ;  and  if  any  one  of  them  profpered  fo 
w  ell  as  to  acquire  the  property  of  five  hydes  of  land, 
upon  w  hich  he  had  a  church,  a  kitchen,  a  bell-houfe, 
and  great  gate,  and  obtained  a  feat  and  office  in  the 
king’s  court,  he  wras  efteemed  a  nobleman  or  thane. 
If  a  ceorl  applied  to  learning,  and  attained  to  prieft’s 
orders,  he  was  alfo  confidered  as  a  thane  ;  his  were- 
gild,  or  price  of  his  life,  was  the  fame,  and  his  tefli- 
mony  had  the  fame  weight  in  a  court  of  juflicc.  When 
he  applied  to  trade,  and  made  three  voyages  beyond 
fea,  in  a  fhip  of  his  own,  and  wfith  a  cargo  belonging 
to  himfelf,  he  wras  alfo  advanced  te  the  dignity  of  a 
thane.  But  if  a  ceorl  had  a  greater  propenfity  to  aims 
than  to  learning,  trade,  or  agriculture,  he  then  became 
the  fitheunman,  or  military  retainer,  to  fomc  potent 
and  warlike  earl,  and  wras  called  the  hufcarle  of  fuch  an 
earl.  If  one  of  thefe  hufcarles  acquitted  himfelf  fo 
wrell  as  to  obtain  from  his  patron  either  five  hydes  of 
land,  or  a  gilt  fword,  helmet,  and  breaftplate,  as  a  re¬ 
ward  of  his  valour,  he  was  likewife  confidered  as  a 
thane.  Thus  the  temple  of  honour  flood  open  to  thefe 
ceorls,  whether  they  applied  themfclves  to  agriculture, 
commerce,  letters,  or  arms,  which  were  then  the  only 
profeffions  efteemed ’worthy  of  a  freemen. 

CEOS,  Cea,  Cia,  or  Cos,  in  Ancient  Geography , 
one  of  the  Cyclades,  lies  oppofite  to  the  promontory 
of  Achaia  called  Sunium ,  and  is  50  miles  in  compafs. 
This  iiland  is  commended  by  the  ancients  for  its  fertility 
and  the  richnefs  of  its  paftures.  The  firfl  filk  fluffs,  if 
S  f  Pliny 
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Pliny  and  Solinus  arc  to  be  credited,  were  wrought 
11  .  here.  Ceos  was  particularly  famous  for  the  excellent 
it:  produced.  It  was  fir  ft  peopled  by  Ariftxus,  the 
C  !C  ‘  ’  fon  "of  Apollo  and  Cyrene,  who  being  grieved  for  the 
death  of  his  fon  A&seon,  retired  from  Thebes,  at  the 
perfuafion  of  his  mother,  and  went  over  with  forne 
Thebans  to  Ceos,  at  that  time  uninhabited.  Diodorus 
Siculus  tells  us?  that  he  retired  to  the  ifland  of  Cos  3 
but  the  ancients,  as  Servius  obferves,  called  both  thefe 
iflands  by  the  name  of  Cos.  Be  that  as  it  will,  the 
ifland  of  Ceos  became  fo  populous,  that  a  law  prevail¬ 
ed  there,  commanding  all  .perfons  upwards  of  fixty  to 
be  poifoned,  that  others  might  be  able  to  fubfift  3  fo 
that  none  above  fixty  were  to  be  feen  in  the  ifland, 
being  obliged,  after  they  arrived  at  that  age,  either 
to  fubrnit  to  the  law,  or  abandon  the  country,  together 
with  their  effe&s.  Ceos  had,  in  former  times,  four  fa¬ 
mous  cities,  viz.  Julis,  Carthaea,  Coreflus,  and  Prae- 
efifa.  The  two  latter  were,  according  to  Pliny,  [wal¬ 
lowed  up  by  an  earthquake*  lhe  other  two  flouriffied 
in  Strabo’s  time.  Cartkea  flood  on  a  rifing  ground, 
at  the  end  of  a  valley,  about  three  miles  from  the  fea. 
The  fituation  of  it  agrees  with  that  of  the  prefent  town 
cfZea,  which  gives  name  to  the  whole  ifland. .  lhe 
ruins  both  of  Carthasa  and  Julis  are  ft  ill  remaining  3 
thofe  of  the  latter  take  up  the  whole  mountain,  and  are 
called  by  the  modern  inhabitants  Polis,  that  is,  the  city. 
Near  this  place  are  the  ruins  of  a  ftately  temple,  with 
many  pieces  of  broken  pillars,  and  ftatues  of  moft  ex- 
quifite  woikmanfliip.  The  walls  of  the  city  were  of 
marble,  and  fome  pieces  are  ftill  remaining  above  12 
feet  in  length.  Julis  was,  according  to  Strabo,  the 
birthplace  of  Simonides,  Bacchylides,  Erafiftratus,  and 
Arifto.  The  Oxford  marbles  tell  us,  that  Simonides, 
the  fon  of  Leoprepis,  invented  a  fort  of  artificial  me¬ 
mory,  the  principles  of  which  he  explained  at. Athens  3 
and  add,  that  he  was  defeended  of  another  Simonides,, 
who  was  a  poet  no  lefs  renowned  than  lnmfelf.  One 
of  thefe  two  poets  invented  thofe  melancholy  verfes 
which  were  fung  at  funerals,  and  axe  called  by  the 
Latins  n amice.  Strabo  fays,  that,  the  Athenians,  ha¬ 
ving  befieged  the  city  of  Julis,  raifed  the  fiege,  upon 
advice  that  the  inhabitants  had  refolved  to  murder  all 
the  children  under  a  certain  age,  that  ufeful  perfons 
might  not  be  employed  in  looking  after  them.  Ceos 
wras,  with  the  other  Greek  iflands,  fubdued  by  the  Ro¬ 
mans,  and  bellowed  upon  the  Athenians  by  ? lark  An¬ 
tony  the  triumvir,  together  with  iEgina,  Tinos,  and 
fome  other  adjoining  iflands,  which  were  all  reduced 
to  one,  Roman  province  by  Vefpafian.  Hie  ifland  is 
now  called  Zea . 

CEP  A,  the  Onion.  See  Allium,  Botany  Index. 
CEPHALANTHUS,  Button-wood.  See  Bo¬ 
tany  Index.  .  . 

CEPHALIC,  in  a  general  meaning,  figmfaes  any 

thing  belonging  to  the  head.  . 

CEPHALIC  Medicines ,  are  remedies  for  disorders  ot 
the  head.  Cordials  are  comprehended  herein,  as  are 
alfo  whatever  promotes  a  free  circulation  of  the  blood 
through  the  brain. 

Except  when  the  diforder  anfes  from  excels  ot  heat, 
or  an  inflammatory  difpoiition  in  the  head,  moift  topi- 
cals  fliould  never  be  ufed,  but  always  dry  ones. . 

To  rub  the  head  after  it  is  fhaved  proves  an  mftan- 
taaeous  cure  for  a  cephalagia,  a  Huffing  of  the  head, 


and  a  weaknefs  of  the  eyes,  arifing  from  a  weak  and 
relaxed  ftate  of  the  fibres.  And  as  by  every  freffi 
evacuation  of  the  humours  their  quantity  is  not  only 
lefiened,  but  alfo  their  recrementitious  parts  derived 
thither,  the  more  frequently  the  head  is  lhaved,  the 
larger  quantity  of  humour  is  difcliarged  3  fo  that  the 
frequent  fhaving  of  the  head  and  beard  is  likewife  a 
perpetual  bliftcr  3  and  in  as  much  as  it  is  ufeful,  it  is  a 
cephalic. 

CEPHALIC  Vein ,  in  Anatomy ,  creeps  along  the  arm 
between  the  (kin  and  the  mufclcs,  and  divides  it  into 
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two  branches  3  the  external  goes  down  to  the  wrift, 
where  it  joins  the  bafilica,  and  turns  up  to  the  back  of 
the  hand  3  the  internal  branch,  together  with  a  fmall 
one  cf  the  bafilica,  makes  the  mediana. 

The  ancients  ufed  to  open  this  vein  for  diforders  of 
the  head,  for  which  reafon  it  bears  this  name  3  but  & 
better  acquaintance  with  the  circulation  of  the  blood 
informs  us  that  there  is  no  foundation  for  fuch  a  no- 
tion. 

CEPHALENIA,  or  Cephallenia,  an  ifland  of 
the  Ionian  fea,  between  Ithaca  and  Zaeynthus,  known 
in  Homer’s  time  by  the  names  of  Samos  and  Epirus 
Melania,  is  about  eighty  miles  in  length,  forty  in 
breadth,  and  a  hundred  and  thirty  in  compais.  It  had 
anciently  four  cities,  one  of  which  bore  the  name  of 
the  ifland.  Strabo  tells  us,  that  in  his  time  there  were 
only  two  cities  remaining  3  but  Pliny  fpeaks  of  three  3 
adding,  that  the  ruins  of  Same,  which  had  been  de~ 
ftroyed  by  the  Romans,  were  ftill  in  being.  Same 
was  the  metropolis  of  the  ifland,  and  is  fuppofed  to 
have  flood  in  the  place  which  the  Italians  call  Porto 
Guifcardo.  The  names  of  the  four  cities  were,  accord, 
ing  to  Thucydides,  Same,  Prone,  Cranii,  and  Palx. 
This  ifland  was  fubdued  by  the  Thebans,  under  the 
condud  of  Amphitryo,  who  is  faid  to  have  killed  Pte- 
relas,  who  then  reigned  here.  While  Amphitryo  was 
carrying  on  the  war  in  Cephalenia,  then  called  Samos, 
one  Cephalus,  a  man  of  great  diftindion  at  Athens, 
having  accidentally  killed  his  wife  Procris  in  (hooting 
at  a  deer,  fled  to  Amphitryo,  who,  pitying  his  cafe, 
not  only  received  him  kindly,  but  made  him  governor, 
of  the  ifland,  which  henceforth  was  called  Cephale¬ 
nia.  After  it  had  been  long  in  fubjeaion  to.  the- 
Thebans,  it  fell  under  the  power  of  the.  Macedonians,, 
and  was  taken  from  them  by  the  ZEtolians,  .who  held 
it  till  it  was  reduced  by  M.  Fulvius  Nobilior,  who 
having  gained  the  metropolis  after  a  four  months* 
fiege,  fold  all  the  citizens  for  (laves,  adding  the  whole 
ifland  to  the  dominions  of  the  republic.  Now  called 
Cephalonia. 

CEPHALONIA,  the  capital  of  an  ifland  of  the 
fame  name,  fituated  in  the  Mediterranean,  near  the 
coaft  of  Epirus,  and  fubjed  to  the  Venetians.  E. 

Long.  21.  N.  Lat.  30.  30.  #  c  a  j* 

CEPHEUS,  in  fabulous  hiftory,  a  king  of  Arcadia,, 
on  whofe  head  Minerva  faftening  one  of  Medufa’s  hairs,, 
he  was  rendered  invincible. 

Cepheus,  in  AJbonontyy  a  conftellation  of  the  north¬ 
ern  hemifphere.  See  Astronomy  Index . 

CERAM,  an  ifland  in  the  Indian  ocean,  between 
the  Molucca  iflands  on  the  north,  and  thofe  of  Am- 
boyna  and  Banda  on  the  fouth,  lying  between  E. 
Long.  126.  and  129.  in  S.  Lat.  3.  It  is  about 
130  piiles  long,  and  60  broad  y  and  here  the  Dutch 
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Creram  have  a  fortrefs,  which  keeps  the  natives  in  fubjee- 
|j  tiow. 

I  erl)erus\  CERAMBYX,  in  Zoology,  a  genus  of  infects,  of  the 
■  """V  ~  beetle  kind,  belonging  to  the  order  of  infedla  eoleop- 
tera.  See  Entomology  Index . 

CERASTES,  in  Zoology ,  the  trivial  name  of  a 
fpeeies  of  Anguis  and  Coluber.  See  Ophiology 
Index . 

CERASTIUM,  Mouse-ear.  See  Botany  Index . 

CERx\SUS.  See  Prunus,  Botany  Index . 

CERATE,  in  Pharmacy,  a  thick ifti  kind  of  oint¬ 
ment,  applied  to  uleerations,  excoriations,  &e.  See 
Pharmacy  Index. 

CERATION,  the  name  given  by  the  ancients  to 
the  fmall  feeds  of  eeratonia,  ufed  by  the  Arabian  phy- 
fieians  as  a  height  to  adjuft  the  dofes  of  medieines  3  as 
the  grain  weight  with  us  took  its  rife  from  a  grain  of 
barley. 

Ceration,  or  Ceratium ,  was  alfo  a  filver  coin,  equal 
to  one-third  of  an  obolus. 

CERATOCARPUS.  See  Botany  Index . 

CERATONIA,  the  Carob  Tree,  or  St  John's 
bread.  See  Botany  Index .  The  pods  of  this  plant 
are  called  St  John's  bread,  from  an  ill  founded  affer- 
tion  of  fome  writers  on  Scripture,  that  thefe  were  the 
loeufts  whieh  St  John  ate  with  his  honey  in  the  wilder- 
nefs. 

CERATOPHYLLUM.  See  Botany  Index. 

CERA  UNI  A,  Ceraunias,  or  Ceraunius  La¬ 
pis,  in  Natural  Hijlory,  a  fort  of  flinty  ftone,  of  no 
certain  eolour,  but  of  a  pyramidical  or  wedge-like  fi¬ 
gure  3  popularly  fuppofed  to  fall  from  the  clouds  in  the 
time  of  thunder-ftorms,  and  to  be  poffeffed  of  divers 
notable  virtues,  as  promoting  lleep,  preferving  from 
lightning,  See.  The  vrord  is  from  the  Greek  xigotvvos, 
thunderbolt.  The  ccraunia  is  the  fame  with  what  is 
otherwife  called  the  thunder-ftone,  or  thunder-bolt 5 
and  alfo  fometimes  fagitta  or  arrow’s  head,  on  ac¬ 
count  of  its  fhape.  The  eeraunias  are  frequently  con¬ 
founded  with  the  ombrise  and  brontiao,  as  being  all 
fuppofed  to  have  the  fame  origin.  The  generality 
of  naturalifts  take  the  ceraunia  for  a  native  ftone, 
formed  among  the  pyrites,  of  a  faline,  concrete,  mi¬ 
neral  juice.  Mercatus  and  Dr  Woodward  affert  it  to 
be  artificial,  and  to  have  been  fafliioned  thus  by  tools. 
The  ceraunia,  according  to  thefe  authors,  are  the  heads 
of  the  ancient  weapons  of  war,  in  ufe  before  the  in¬ 
vention  of  iron  3  which,  upon  the  introduction  of  that 
metal,  growing  into  difufc,  were  difperfed  in  the  fields 
through  this  and  the  neighbouring  country.  Some 
of  them  had  pofiibly  ferved  in  the  early  ages  for  axes, 
others  for  wedges,  Others  for  chiffels  3  but  the  greater 
part  for  arrow-heads,  darts,  and  lanees.  The  eer&unia 
is  alfo  held  by  Pliny  for  a  white  or  cryftal  coloured 
gem,  that  attracted  lightning  in  itfelf.  What  this 
was,  is  hard  to  fay.  Prudentius  alfo  fpeaks  of  a  yellow 
ceraunia  5  by  which  he  is  fuppofed  to  mean  the  car¬ 
buncle  or  pyropus. 

CERBERA.  See  Botany  Index. 

CERBERUS,  in  fabulous  hiftory,  a  dreadful  threc- 
headed  maftiff,  born  of  Typhon  and  Echidna,  and  pla¬ 
ced  to  guard  the  gates  of  hell.  He  fawned  upon  thofe 
*ho  entered,  but  devoured  all  who  attempted  to  get 
back.  He  was,  however,  maftered  by  Hereules,  who 
dragged  him  up  to  the  earth,  when,  in  ftruggling,  a 
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foam  dropped  from  his  mouth,  whieh  produced  the  CerbcriR 
poifonous  herb  called  aconite  or  wolf's  bane.  H 

Some  have  fuppofed  that  Cerberus  is  the  fymbol  of  Cetea  **• 
the  earth,  or  of  all-devouring  time  3  and  that  its  three 
mouths  reprefent  the  prefent,  paft,  and  future.  The 
victory  obtained  by  Hercules  over  this  monfter  de¬ 
notes  the  conqueft  which  this  hero  acquired  over  his 
paftions.  Dr  Bryant  fuppofes  that  Cerberus  was  the 
name  of  a  plaee,  and  that  it  fignified  the  temple  of 
the  Sun  3  deriving  it  from  Kir  Abor,  the  place  of  hghtc 
This  temple  was  called  alfo  Tor-Caph-El,  which  was 
changed  to  r£txn(pM\o$  3  and  henee  Cerberus  was  fup¬ 
pofed  t®  have  had  three  heads.  It  was  likewife  ealled 
Tor-Keren,  Turris  Regia  ;  v henee  from  rgi/f, 

three,  and  xcc^of,  head . 

CERCELE,  in  Heraldry .  A  crofs  cereele  is  a  ero& 
which,  opening  at  the  ends*  turns  round  both  ways  like 
a  ram’s  horn.  See  Cross. 

CERCIS,  the  Judas  tree.  See  Botany  Index . 

CERCOPITHECI,  in  Natural  HtJloryy  the  name 
given  by  Mr  Ray  to  monkeys,  or  the  clafs  of  apes  with 
long  tails.  See  SiMia,  Mammalia  Index . 

CERDA,  John  Lewis  de  la,  a  learned  Jefuit  of 
Toledo,  wrote  large  commentaries  on  Virgil,  which 
have  been  mueh  efteemed  3  alfo  feveral  other  works. 

He  died  in  1643,  agGd  80. 

CERDONIANS,  ancient  heretics,  who  maintained 
moft  of  the  errors  of  Simon  Magus,  Saturninus,  and 
the  Manicheesi  They  took  their  name  from  their 
leader  Cerdon,  a  Syrian,  who  came  to  Rome  in  the 
time  of  Pope  Hyginus,  and  there  abjured  his  errors  5 
but  in  appearance  only  3  for  he  was  afterwards  eon- 
viefted  of  perfiftiiig  in  them,  and  accordingly  call  out 
of  the  church  again.  Cerdon  afferted  two  principles, 
the  one  good  and  the  other  evil 3  this  laft,  according 
to  him,  was  the  creator  rtf  the  world,  and  the  god  that 
appeared  under  the  old  law.  The  firft,  whom  he  call¬ 
ed  unknown,  was  the  father  of  Jefus  Chrift  ;  who,  he 
taught,  was  incarnate  only  in  appearanee,  and  was 
not  born  of  a  virgin  3  nor  did  he  fuller  death  but  in 
appearance.  He  denied  the  refurre&ion,  and  reje died 
all  the  books  of  the  Old  Teftament,  as  eoming  from 
an  evil  principle.  Marcion,  his  difciple,  fueeeeded  him 
ill  his  errors. 

CERE  ALIA,  in  antiquity,  feafts  of  Ceres,  inftitu- 
ted  by  Triptolemus,  fon  of  Celeus  king  of  Eleufme  in 
Attiea,  in  gratitude  for  his  having  been  inftrudled  by 
Ceres,  who  was  fuppofed  to  have  been  his  nurfe,  in 
the  art  of  cultivating  corn  and  making  bread. 

There  were  two  feafts  of  this  kind  at  Athens  3  the 
one  called  Eleujinia ,  the  other  Thefmophoria.  See  the 
article  Eleusinia.  What  both  agreed  in,  and  was 
common  to  all  the  cerealia,  was,  that  they  "were  cele¬ 
brated  with  a  world  of  religion  and  purity  3  fo  that 
it  was  efteemed  a  great  pollution  to  meddle,  on  thofe 
days,  in  eonjugal  matters.  It  was  not  Ceres  alone 
that  was  honoured  here,  but  alfo  Bacehus.  The  vic¬ 
tims  offered  were  hogs,  by  reafon  of  the  wafte  they 
make  in  the  products  of  the  earth  :  whether  there 
was  any  wine  offered  or  not,  is  matter  of  much  de¬ 
bate  among  the  eritics.  Plautus  and  Maerobius  feeni 
to  eountenanee  the  negative  fide  3  Cato  and  Virgil  the 
pofltive.  Maerobius  fays,  indeed,  they  did  not  offer 
wine  to  Ceres,  but  vvilfum,  which  was  a  compofition 
of  wine  and  honey  boiled  up  together ;  that  the  fa-  * 
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crifice  made  on  the  21ft  of  December  to  that  goddcfs 
and  Hercules,  was  a  pregnant  fow,  together  with 
cakes  and  mulfum  y  and  that  this  is  what  Virgil  means 
/  by  Mill  Baccho ,  The  cerealia  pa  fled  from  the  Greeks 
to  the  Romans,  who  held  them  for  eight  days  fuccef- 
lively  y  commencing,  as  generally  held,  on  the  fifth 
of  the  ides  of  April.  It  was  the  women  alone  who 
were  concerned  in  the  celebration,  all  dreffed  in  white: 
the  men,  likewife  in  white,  were  only  fpe£lators. 
They  ate  nothing  till  after  funfet  y  in  memory  of 
Ceres,  who  in  her  fearch  after  her  daughter  took  no 
repaft  but  in  the  evening. 

After  the  battle  of  Cannae,  the  defolation  was  fo 
great  at  Rome,  that  there  were  no  women  to  cele¬ 
brate  the  feafl,  by  reafon  they  were  all  in  mourning  y 
fo.  that  it  was  omitted  that  year, 

Cerealia,  in  Botany ,  from  Ceres ,  the  goddefs  of 
corn  y  Linnaeus’s  name  for  the  larger  efculent  feeds  of 
the  graffes  :  thefe  are*  rice,  wheat,  rye,  barley,  oats, 
millet,  panic  grafs,  Indian  millet,  holcus,  zizania,  and 
maize.  To  this  head  may  be  likewife  referred  dar¬ 
nel  ( /olium)  ;  which,  by  preparation,  is  rendered  efcu¬ 
lent. 

CEREBELLUM,  the  hinder  part  of  the  head. 
See  Anatomy  Index, 

CEREBRUM,  the  Brain.  Its  ffru&ure  and  ufe 
are  not  fo  fully  known  as  fome  other  parts  of  the 
body  y  and  different  authors  conflder  it  in  various  man¬ 
ners.  However,  according  to  the  obfervations  of  th-ofe 
moil  famed  for  their  accuracy  and  dexterity  in  anato¬ 
mical  inquiries,  its  general  flruaure  is  as.  given  in  A- 
N atomy  Index, 

Dr  Hunter  obferves,  that  the  principal  parts  of  the 
medullary  fubftanee  of  the  brain  in  idiots,  and  macb 
men,  fuch  as  the  thalami  nervorum  optic  or  urn,  and  me¬ 
dulla  oblongata ,  are  found  entirely  changed  from  a  me¬ 
dullary  to  a  hard,  tough,  dark-colqured  fubftanee, 
fometimes  refembling  white  leather.,  • 

CEREMONIAL  (ceremcniale)  a  book  in  which 
is  preferibed  the  order  of  the  ceremonies  to  be  obfer- 
ved  ill  certain  aaions  and  oceafions  of  folemnity  and> 
pomp.  The  ceremonial  of  the  Roman  church  is  call¬ 
ed  or  do  Roma  nus.  It  was  publifhed  in  1516  by  the 
bifhop  of  Corcyra  y  at  which  the  college  of  cardinals 
were  fo  fcandalfzed,  that  fome  of  them  voted  to  have 
the  author  as  well  as  book  burnt,  for  his  temerity  in 
expofing  the  facred  ceremonies  to  the  eyes  of  profane 

F  Ceremonial,  is  alfo  ufed  for  the  fet  or  fyftera  of 
rules  and  ceremonies  which  cuflom  has  introduced  for 
regulating  our  behaviour,  and  which  perfons  praaffe 
towards  each  other,  cither  out  of  duty,  decency,  or  ci- 

Ceremoni al,  in  a  more  particular  fenfe,  denotes 
the  manner  in  which  princes  and  ambaffadors  ufed  to 
receive  and  to  treat  one  another.  There  are  end] els 
difputes  among  fovereigns  about  the  ceremonial  :  fome 
endeavouring  to  be  on  a  level,  and  others  to  be  lupe- 
rior  y  infomuch  that  numerous  fchemes  have  been  pro-. 
pofed  for  fettling  them.  The  chief  are,  1.  To  accom¬ 
modate  the  difference  by  compromife  or  alternation  y 
L)  that  one  fhall  precede  now,  the  other  the  next 
time  y  or  one  in  one  place,  and  the  other  in  another  : 
2.  By  feniority  y  fo  that  an  elder  prince  in  years  fhall 
^xjeeede  a  younger,  without  any  other  diftinftion. 


Thefe  expedients,  however,  have  not  yet  been  accept-  Ceremoai, 
ed  by  any,  except  fome  alternate  princes ,  as  they  are 
called,  in  Germany.  #  ^ 

Ceremonial  is  more  particularly  ufed  m  fpeaking 
of  the  laws  and  regulations  given  by  Mofes  relating 
to  the  worth  ip  of  God  among  the  ancient  Jews.  In 
this  fenfe  it  amounts  to  much  the  fame  with  what 
is  called  the  Levitical  law,  and  Hands  contradiflin- 
guiflied  from  the  moral  as  well  as  judicial  law. 

CEREMONY,  an  affemblage  of  feveral  aaions, 
forms,  and  circumflances,  ferving  to  render  a  thing 
more  magnificent  and  folemn. 

In  1646,  M.  Ponce  publifhed  a  hiftory  of  ancient 
ceremonies,  tracing  the  rife,  growth,  and  introduaion 
of  each  rite  into  the  church,  and  its  gradual  advance¬ 
ment  to  fuperflition  therein.  Many  of  them  wTere 
borrowed  from  Judaifm  y  but  more  feemingly  from  Pa- 
ganifm.  Dr  Middleton  has  given  a  fine  difeourfe  on 
the  conformity  between  the  Pagan  and  Popifh  cere¬ 
monies,  which  he  exemplifies  in  the  ufe  of  liicenfc, 
holy  water,  lamps,  and  candles,  before  the  tonnes  of 
faints,  votive  gifts  or  offerings  round  the  flirmes  of 
the  deceafed,  &c.  In  effea,  the  altars,  images,  croffes* 
proceflions,  miracles,  and  legends  y.  nay,  even  the  very 
hierarchy,  pontificate,  religious  orders,  &x.  of  the  pre- 
fent  Romans,  he  fhows,  axe  all  , copied  from  their  hea¬ 
then  anceflors. — W e  have  an  ample  and  magnificent 
account  of  the  religious  ceremonies  and  cuftoms  of  all 
nations  in  the  world,  represented  in  figures  defigned  by- 
Picart,  with  liiilorical  explanations,  and  many  curious 

djffertations.  . 

Wafer  of  the  CEREMONIES,  an  officer  miUtuted  bv 
King  James  I.  for  the  more  honourable  reception  of 
ambaffadors  and  ftrangers  of  quality.  He  wears  about 
his  neck  a  chain  of  gold,  with  a  medal  under  the 
crown  of  Great  Britain,  having  on  one  fide  an  em¬ 
blem  of  peace,  with  this  motto,  Beati  pacifici  ;  and  on 
the  other,  an  emblem  of  war,  with  Dteu  et  mon  droit  k 
his  falary  is  300I,  per  annum. 

4fift ant  Mafer  of  the  CEREMONIES,  is  to  execute 
the  employment  in  all  points,  whenfoever  the  mafter  ot 
the  ceremonies  is  abfent.  His  falary  is  141I.  13s.  4  * 

per  annum.  ...  rr  .  - 

Marjhal  of  the  CEREMONIES,  is  their  officer,  being 
fubordinate  to  them  both.  His  falary  is  tool,  per  an- 


CERENZA,  a  town  of  Italy,  in  the  kingdom  of. 
Naples,  and  in  the  Hither  Calabria,  w.ith  a  biffiop  g. 
fee.  It  is  feated  on  a  rock,  in  E,  Long.  17.  5.  N.  Lat. 

^CERES,  a  pagan  deity,  the  inventor  or  goddefe. 
of  corn  •,  in  like  manner  as  Bacchus  was  of  vine. 

According  to  the  poets*  fhe  was  the  daughter  ot  ba- 
turn  and  Ops,  and  the  mother  of  Proferptne,  whom 
ffie  had  by  Jupiter.  Pluto  having  ftolen  away  Pro- 
ferpine,  Ceres  travelled  all  over  the  world  in  queft  <1! 
her  daughter,,  by  the  help  of  a  torch,  which  ffie  had. 
lighted  in  Mount  ./Etna.  , 

As  Ceres  was  thus  travelling  in  fearch  oi  her  daugh¬ 
ter,  ffie  came  to  Celeus  king  of  Eleufis,  and  under¬ 
took  to  bring  up  his  infant  ion  Triptolemus.  Being, 
defirous  to  render  her  charge  immortal,  flic  fed  him 
in  the  day-time  with  divine  milk,  and  in  the  nig  t  co' 
vered  him  with  fire.  Celeus  ob ferving  an  unulua- 
improvement  in  his  fon,  rcfolved  to  watch  his  nur  e  y 
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Ceres  to  which  end  he  hid  himfelf  in  that  part  of  the  houfe 
II  -where  fhe  ufed  to  cover  the  child  with  fire  :  but  when 
cfm-  he  faw  her  put  the  infant  under  the  embers,  he  cried 
JT:,  .  out  and  difeovered  himfelf.  Ceres  punifhed  the  curio- 
¥  fity  and  indiferetion  of  the  father  with  death.  After¬ 
wards  (he  taught  the  youth  the  art  of  fowing  corn  and 
other  fruits,  and  mounted  him  in  a  chariot  drawn  by 
winged  dragons,  that  he  might  traverfe  the  world,*  and 
teach  mankind  the  ufe  of  corn  and  fruits.  After  this, 
having  difeovered,  by  means  of  the  nymph  Arethufa, 
that  Proferpine  was  in  the  infernal  regions,  fhe  applied 
to  Jupiter,  and  obtained  of  him  that  Proferpine  fhould 
be  reftored,  on  condition  that  fhe  had  tafted  nothing 
during  her  flay  in  that  place  :  but  it  being  difeovered, 
by  the  information  of  Afcalaphus,  that,  as  fhe  was 
walking  in  Pluto’s  orchard,  flic  had  gathered  an  apple, 
and  had  tafted  of  fome  of  the  feeds,  fhe  was  *  for  ever 
forbidden  to  return.  Ceres,  out  of  revenge,  turned 
Afcalaphus  into  an  owl.  At  length,  Jupiter,  to  miti¬ 
gate  her  grief,  permitted  that  Proferpine  fhould  pafs 
one  half  of  the  year  in  the  infernal  regions  with  Pluto, 
and  the  other  half  with  her  mother  on  earth. 

Cicero  fpeaks  of  a  temple  of  Ceres  at  Catanea  in 
Sicily,  where  was  a  very  ancient  ftatue  of  that  goddefs, 
but  entirely  concealed  from  the  fight  of  men,  every 
thing  being  performed  by  matrons  and  virgins. 

CERET,  a  town  of  France  in  Reuffillon,  with  a 
magnificent  bridge  of  a  fingle  arch.  It  is  feated  near 
the  river  Tec,  in  E.  Long.  2.  46.  N.  Lat.  42.  23. 

CEREUS,  in  Botany,  See  Cactus. 

CERIGO,  an  iftand  in  the  Archipelago,  anciently 
called  Cytherea  ;  noted  for  being  the  birthplace  of  He¬ 
len,  and,  as  the  poets  fay,  of  Venus.  At  prefent  there 
is  nothing  very  delightful  in  the  place  ;  for  the  coun¬ 
try  is  mountainous,  and  the  foil  dry.  It  abounds  in 
hares,  quails,  turtle,  and  excellent  falcons.  It  is  about 
50  miles  in  circumference,  and  had  formerly  good 
towns  3  but  there  is  now  none  remaining  but  that  which 
gives  name  to  the  iftand.  This  is  ftrong  both  by  art 
and  nature,  it  being  feated  on  a  craggy  rock.  The 
inhabitants  are  Greek  Chriftians,  and  fubjeft  to  the 
Venetians,  who  keep  a  governor  there,  whom  they 
change  every  two  years. 

CERINES,  a  town  in  the  iftand  of  Cyprus,  with  a 
good  eaftle,  a  harbour,  and  a  biihop"s  fee..  E.  Longi 
*33.  35.  N.  Lat.  3  v  22. 

CERINTHE,  Honeywort.  See  Botany  Index . 

CERINTHIANS,  ancient  heretics,  who  denied 
the  deity  of  Jefus  Chrift. — They  took  their  name 
from  Cerinthus,  one  of  the  firft  hercfiarchs  in  the 
church,  being  contemporary  with  St  John.  See  CEr 
R1NTHUS. 

They  believed  that  Jefus  Chrift  was  a  mere  man, 
born  of  Jofeph  and  Mary  3  but  that,  in  his  baptifm, 
a  celeftial  virtue  defeended  on  him  in  form  of  a  dove  ; 
by  means  whereof  he  was  confecrated  by  the  Holy 
Spirit,  and  made  Chrift.  It  was  by  means  of  this  ee- 
leftial  virtue,  therefore,  that  he  wrought  fo  many  mi¬ 
racles  3  which,  as  he  received  it  from  heaven,  quitted 
him  after  his  paffion,  and  returned  to  the  place  whence 
it  came  3  fo  that  Jefus,  whom  they  called  a  pure  man, 
really  died « and  rofe  again  ;  but  that  Chrift,  who  was 
diftinguifticd  from  Jefus,  did  not  fuffer  at  all.  It  was 
partly  to  refute  this  fed  that  St  John  wrote  his  go- 


fpel.  They  received  the  gofpel  of  St  Matthew,  to 
countenance  their  do&rine  of  circumcifion,  from  Chrift’s  thl^ns 
being  circumcifed  3  but  they  omitted  the  genealogy. 

They  difearded  the  epiftles  of  St  Paul,  becaufe  that 
apoftle  held  circumcifion  abolifhed. 

CERINTHUS,  a  herefiarch,  cotemporary  with  the 
apoftles,  aferibed  the  creation  not  to  God,  but  to  an¬ 
gels.  He  taught  that  Jefus  Chrift  was  the  fon  of  Jo¬ 
feph,  and  that  circumcifion  ought  to  be  retained  under 
the  gofpel.  He  is  looked  upon  as  the  head  of  the 
converted  Jews,  who  raifed  in  the  church  of  Antioch 
the  tumult  of  which  St  Luke  has  given  the  hiftory  in 
the  15th  chapter  of  the  Ads.  Some  authors  aferibe 
the  book  of  the  Apocalypfe  to  Cerinthus  ;  adding,  that 
he  put  it  off  under  the  name  of  St  John,  the  better  to 
authorife  his  reveries  touching'  Chrift’s  reign  upon 
earth  :  and  it  is  even  certain  that  he  publilhed  fome 
vmrks  of  this  kind  under  the  title  of.  Apocalypfe*  See 
Apocalypse. 

CEROPEGIA.  See  Botany  Index. 

CERTHIA,  in  Ornithology ,  the  Creeper  or  Ox-¬ 
eye,  a  genus  belonging  to  the-  order  of  picas.  See 
Ornithology. 

CERTIFICATE,  Trial  by,  in  the  law  of  Eng¬ 
land,  a  fpecies  of  trial  allowed  in  fuch  cafes  where  the 
evidence  of  the  perfon  certifying  is  the  only  proper 
criterion  of  the  point  in  difpute  *.  For  when  the  fad*SeeIV&& 
in  queftion  lies  out  of  the  cognizance  of  the  court,  the 
judges  muff  rely  on  the  folemn  averment  or  informa¬ 
tion  of  perfens  in  Rich  a  Ration  as  affords  them  the 
moft  clear  and  competent  knowledge  of  the  truth.  A sBlaciyi. 
therefore  Rich  evidence,  if  given  to  a  jury,  muft  have^owwe/7^ 
been  conclufive,  the  law,  to  fave  trouble  and  circuity, 
permits  the  fad  to  be  determined  upon  Rich  certificate 
merely.  Thus,  1.  If  the  iffiue  be  whether  A  was  ab~ 
fent  with  -the  king  in  his  .army  out  of  the  realm  in  time 
of  war,  this  (hall  be  tried*  by  the  certificate  of  the  ma- 
refchal  of  the  king’s  hoft  in  writing  under  his  fieal^ 
which  fhal.1  be  fent  to  the  juftices.  2.  If,  in  order  to 
avoid  an  outlawry,  or  the  like,  it  was  alleged  that 
the  defendant  was  in  prifon,  ultra  mare,  at  Bourdeaux, 
or  in  the  fcrvice  of  themajmr  of  Bourdeaux,  this  fhould 
have  been  tried  by  the  certificate  of  the  mayor,  and 
the  like  of  the  captain  of  Calais.  But  when  this  was- 
law,  thofe  towns  were  under,  the  dominion  of  the 
crown  of  England.  And  therefore,  by  a  parity  of 
rcafon,  it  fhould  now  hold*,  that  in  fimilar  cafes  arifing 
at  Jamaica  or  Minorca,  the  trial  fhould  be  'by  certifi¬ 
cate  from  the  governor  of  thofe  iflands.  We  alfo  find; 
that  the  certificate  of  the  queen’s  meflengers,  fent  to-: 
furnmon  home  a  peerefs  of  the  realm,  was  formerly' 
held  a  fufficient  trial  of  the  contempt  in  refufing  to, 
obey  Rich  fummons.  3.  For  matters  within  the  realm  j 
the  euftoms  of  the  city  of  London  fliall  be  tried  by 
the  certificate  of  the  mayor  and  aldermen,  certified  by 
the  mouth  of  their  recorder,  upon  a  furmife  from  the. 
party  alleging  it,  that  the  cuftom  ought  to  be-  thus 
tried  3  elfe  it  muft  be  tried  by  the. country  :  As,  the 
cuftom  of  diftributing  the  effects  or  freemen  deceafed  y 
of  enrolling  apprentices,  or  that  he  who  is  free  of 
one  trade  may  ufe  another  3  if  any  of  thefe,  or  other* 
fimilar  points  come  in  iftue.  4.  The  trial  of  all  cuf- 
torns  and  practice  of  the  courts  fhall  be  by  certificate* 
from  the  proper  officers  of  thofe  courts  refpe&ively.jf 

and. 
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Certificate  and  when  returned  was  made  on  a  writ  by  the  fheriff  or 

11.  ,  under  fheriff,  fhall  be  only  tried  by  his  own  certificate. 
Cervical  - -  —  •  •  *  •  * 


Veffcl. 


CERTIORARI,  in  Law ,  a  writ  which  iffues  out 
„•  of  the  chancery,  directed  to  an  inferior  court,  to  call 
up  the  records  of  a  eaufe  there  depending,  in  order 
that  juflice  may  be  done.  And  this  writ  is  obtained 
.upon  complaint,  that  the  party  who  feeks  it  has  -re¬ 
ceived  hard  ufage,  or  is  not  like  to  have  an  impartial 
trial  in  the  inferior  eourt.  A  certiorari  is  made  re¬ 
turnable  either  in  the  king’s  beneh,  common  pleas,  or 
in  ehaneery. 

It  is  not  only  ufed  Out  of  the  totfrt  of  ehaneery, 
but  likewife  out  of  the  king’s  beneh  *,  in  which  laft 
mentioned  eourt  it  lies  where' the  king  would  be  cer¬ 
tified  of  a  reeord.  Indi&ments  from  inferior  courts, 
and  proceedings  of  the  quarter-feflions  of  the  peace, 
may  alio  be  removed  into  the  king’s  bench  by  a  cer¬ 
tiorari :  and  here  the  very  record  mud  be  returned, 
and  not  a  tranfeript  of  it  5  thought  ufually  in  chancery, 
if  a  certiorari  be  returnable  there,  it  removes  only  the 
tenor  of  the  -reeord. 

.  CERTITUDE,  eonfidered  in  the  things  or  ideas 
which  are  the  obje&s  of  our  underftanding,  is  a  ne- 
ceffary  agreement  or  difagreement  of  one  part  of  our 
knowledge  with  another  :  as  applied  to  the  mind,  it 
is  the  perception  of  fueh  agreement  or  difagreement *, 
or  fueh  a  firm  well-grounded  aflent,  as  excludes  not 
only  all  manner  of  doubt,  but  all  conceivable  pofiibili- 
iy  of  a  miftake. 

There  are  three  forts  of  eertitude,  or  affurance,  ac¬ 
cording  to  the  different  natures  and  cireumflances  of 
things?  I.  A  phyfical  or  natural  certitude,  which  de¬ 
pends  upon  the  evidence  of  fenfe  *,  as  that  I  fee  fueh 
or  fueh  a  eolour,  or  heaV  fueh  or  fueh  a  found  \  nobo¬ 
dy  quefiions  of  the  truth  of  this,  where  the  organs,  the 
medium,  and  the  obje&,  ate  rightly  difpofed.  2.  Ma¬ 
thematical  certitude,  is  that  arifing  from  mathematical 
evidence  *,  fueh  as,  that  the  three  angles  of  a  triangle 
are  equal  to  two  right  ones.  3.  Moral  certitude  is  that 
founded  on  moral  evidence,  and  is  frequently  equiva¬ 
lent  to  a  mathematical  one  \  as  that  there  w  as  former¬ 
ly  fueh  an  emperor  as  Julius  Casfar,  and  that  he  wrote 
the  commentaries  which  pafs  under  his  name  ;  becaufe 
the  hiflorians  of  thefe  times  have  recorded  it,  and  no 
man  has  ever  difproved  it  fince  :  this  affords  a  moral 
certitude,  in  common  fenfe  fo  great,  that  one  would  be 
thought  a  fool  or  madman  for  denying  it. 

CERTOSA,  a  celebrated  Carthufian  monaftery, 
in  the  territory  of  the  Pavefe,  in  the  duchy  of  Milan, 
four  miles  from  Pavia :  its  park  is  furrounded  with  a 
wall  20  miles  in  circumference*,  but  there  are  feveral 
fmall  towns  and  villages  therein. 

CERVANTES.  See  Saavedra. 

CERVERA,  a  town  of  Spain  in  Catalonia,  feated 
a  fmall  river  of  the  fame  name,  in  E.  Long.  1.  9. 

N.  Lat.  41.  28.  # 

CERVIA,  a  fea  port  town  of  Italy,  in  Romagna, 
with  a  bifhop’s  fee,  feated  on  .the  gulf  of  Venice,  in 
E.  Long.  13.  5.  N*  Lat.  44.  16.  . 

CERVICAL  nerves,  are  feven  pair  of  nerves,  io 
called,  as  having  their  origin  in  the  cervix,  or  neck. 

CERVICAL  VeJJels ,  among  anatomifts,  denote  the  ar¬ 
teries,  veins,  &c,  whieh  pafs  through  the  vertebra  and 
mufcles  of  the  neck  up  to  the  fkull. 
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CERVIX,  in  Anatomy ,  properly  denotes  the  hind 
part  of  the  neck  \  as  eontradiitmguifhcd  from  the  fore 
part,  whieh  is  called  jugulutn,  or  the  throat.  _ 

Cervix  of  the  Scapula,  denotes  the  bead  of  the 
Ihoulder  blade,  or  that  upper  procefs  whofe  finus  re¬ 
ceives  the  head  of  the  humerus. 

Cervix  of  the  Uterus ,  the  neck  of  the  uterus,  or  that 
oblong  canal  or  pafifage  between  the  internal  and  exter¬ 
nal  orifices,  which  receives  and  enelofes  the  pern's  like 
a  llieath,  whence  it  is  alfo  called  Vagina. 

CERUMEN,  a  thick,  vifeous,  bitter,  exerementi- 
tious  humour,  feparated  from  the  blood  by  proper  glands 
placed  in  the  meatus  auditor ius ,  or  outer  .  pailage  of 
the  ear. 

CERUSS,  White  Lead,  a  fort  of  calx  of  lead 
>nade  by  expofing  plates  of  that  metal  to  the  vapour  of 
vinegar.  See  CHEMISTRY  Index „ 

Cerufs  as  a  medicine,  is  ufed  externally,  either  mix-- 
ed  in  ornaments  or  by  fprinkling  in  on  old  greeting 
and  w'atery  ulcers,  and  in  many  diieafes  of  the  fkin.  If, 
when  it  is  reduced  into  a  fine  powder,  it  is  received  in 
with  the  breath  in  infpiration,  and  carried  down  into 
the  lungs,  it  eaufes  incurable  aithmas.  Inflances  of 
the  very  pernicious  effects  of  this  metal  are  too  often 
feen  among  thofe  perfons  who  work  lead  in  any  form, 
but  particularly  among  the  workers  in  white  lead. 

The  painters  ufe  it  in  great  quantities  j  and  that  it 
may  be  afforded  cheap  to  them,  it  is  generally  adul¬ 
terated  with  common  whiting. 

CERVUS,  or  Deer,  in  Zoology,  a  genus  of  qua¬ 
drupeds  belonging  to  the  order  of  Pceora.  See  Mam¬ 
malia  Index . 

SERVUS  Volans ,  in  Natural  Iliftory,  a  name  given 
by  authors  to  the  flag-fly,  or  horned  beetle,  a  very 
large  fpeeies  of  beetle  with  horns  floped,  and  fome- 
thing  like  thofe  of  the  flag. 

CERYX,  in  antiquity.  The  eeryees  were  a  fort  of 
publie  crier  appointed  to  proclaim  or  publifh  things 
aloud  in  affemblies.  The  ceryx  among  the  Greeks  an- 
fwered  to  the  praco  among  the  Romans.  Our.  criers 
have  only  a  fmall  part  of  their  ofliee  and  authority. 

There  were  two  kinds  of  ceryccs,  civil  and  /acred. 
The  former  wrere  thofe  appointed  to  call  alTemblies, 
and  make  filence  therein  *,  alfo  to  go  on  meffages,  and 
do  the  office  of  our  heralds,  &x.  The  faered  ceryccs 
were  a  fort  of  priefts,  w’hofe  office  wras  to  proclaim  fi* 
lenee  in  the  public  games  and  faerifiees,  publifh  th« 
names  of  the  conquerors,  proclaim  feafls,  and  the  like* 
The  priefthood  of  the  ceryces  w-as  annexed  to  a  parti¬ 
cular  family,  the  defeendants  of  Ceryx,  fun  of  Eumol- 
pus.  To  them  it  alfo  belonged  to  lead  folcmn  vic¬ 
tims  to  daughter.  .Before  the  ceremonies  began,  they 
called  filence  in  the  affembly,  by  the  formula,  Eigh¬ 
ts  <nyi  irus  heevs  \  anfwered  to  the  favete  iinguis  of 
the  Romans.  When  the  ferviee  was  over,  they  dif- 
miffed  the  people  with  this  formula,  A  am  cctpins,  Itc , 
miffa  eft. 

CESARE,  among  logicians,  one  of  the  modes  ot 
the  feeond  figure  of  fyllogifms ;  the  minor  propofition 
of  which  is  an  univerfal  affirmative,  and  the  other  two 
univerfal  negatives :  thus, 

Ce  No  immoral  books  ought  to  be  read  5 
Sa  But  every  obfeene  book  is  immoral  *, 

Re  Therefore  no  ebfeene  books  ought  to  be  read. 

1  CESENA, 


Cer; 

1 1! 

Celare. , 
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&fena  CESENA,  a  town  of  Romagna  in  Italy,  with  a 
II  bifliop’s  fee,  fubjeft  to  the  pope,  and  fcated  on  the 
pffion>  t  river  Savio,  in  E.  Long.  12.  46.  N.  Lat.  44.  8. 

^  CESPITOSAi  PLANT7E  (from  cefpes ,  turf  or  fod), 

arc  thofe  plants  which  produce  many  items  from  one 
root,  and  thence  form  a  clofe  thick  carpet  on  the  fur- 
face  of  the  earth. 

CESPITOSJE  Pollutes,  turf  bogs. 

CESSATION,  the  act  of  intermitting,  difeontinu- 
ing,  or  interrupting,  the  courfe  of  any  thing,  work, 
action,  or  the  like. 

CESSATION  of  Air tns,  an  armiftice  or  occafional  truce. 
See  Truce. 

When  the  commander  of  a  place  finds  things  redu¬ 
ced  to  an  extremity,  fo  that  he  muft  either  furrenderr 
*r  facrifice  the  garrifon  and  inhabitants  to  the  mercy 
of  the  enemy,  he  plants  a  white  Hag  on  the  breach, 
or  beats  the  chamade  *,  on  which  a  ceffation  of  arms 
and  hoflilities  commences,  to  give  room  for  a  capitu¬ 
lation. 

CESSIO  Bonorum,  in  Scots  Law ,  the  name  of 
that  aft  ion  by  which  an  infolvent  debtor  may  apply  for 
liberation  from  prifon,  upon  making  over  his  whole 
real  and  perfonal  edate  to  his  creditors. 

CESSION,  in  Law,  an  aft  by  which  a  perfon  fur- 
renders  and  tranfmits  to  another  perfon  a  right  which 
belonged  to  himfelf.  Ceflion  is  more  particularly  ufed 
in  the  civil  law  for  ^-voluntary  furrender  of  a  perfon’s 
effefts  to  his  creditors,  to  avoid  imprifonment.  See  the 
article  Bankrupt. 

In  fevcral  places  the  ceflion  carried  with  it  a  mark 
of  infamy,,  and  obliged  the  perfon  to  wear  a  green 
cap  or  bonnet  \  at  Lucca,  an  orange  one  :  to  negleft 
this  was  to  forfeit  the  privileges  of  the  Cejfion.  This 
was  originally  intended  to  fignify  that  the  ceffionary 
was  become  poor  through  his  own  folly.  The  Italian 
lawyers  defer ibe  the  ceremony  of  ceflion  to  confifl  in 
ftriking  the  bare  breech  three  times  againft  a  llonc, 
called  Lapis  Vituperii,  in  prefence  of  the  judge.  For¬ 
merly  it  confided  in  giving  up  the  girdles  and  keys  in 
court  :  the  ancients  ufing  to  carry  at  their  girdles  the 
chief  utenfils  wherewith  they  got  their  living  ;  as  the 
ferivener  his  eferitoire,  the  merchant  his  bag,  See. 
The  form  of  ceflion  among  the  ancient  Gauls  and  Ro¬ 
mans  was  as  follows  :  The  ceffionary  gathered  up  dull 
in  his  left  hand  from  the  four  corners  of  the  houfe,  and 
handing  on  the  threfhold,  holding  the  door-poll  in  his 
right  hand,  threw  the  dud  back  over  his  fhoulders  •,  then 
gripping  to  his  fhirt,  and  quitting  his  girdle  and  bags, 


he  jumped  with  a  pole  over  a  hedge  \  here&y  letting  Cclioft 
the  world  know  that  he  had  nothing  left,  and  that  CetJacj, 
when  he  jumped,  all  he  was  worth  was  in  the  air  with  1  .  r,*.« 

him.  This  was  the  ceflion  in  criminal  matters.  In 
civil  cafes,  it  was  fufficient  to  lay  a  broom,  a  fwitch, 
or  a  broken  draw,  on  the  thrcdiold  ;  this  was  called 
chrenecruda  per  durpillum  et  fejlucatn . 

Cession,  in  the  ecclefiaflieal  law,  is  when  an  ec- 
clefiadical  perfon  is  created  a  bifhop,  or  when  a  par- 
fon  of  a  par ifh  takes  another  benefice,  without  difpen-* 
fation,  or  being  other  wife  qualified.  In  both  thefe 
cafes  their  firil  benefices  became  void  by  ceflion,  with¬ 
out  any  refignation  \  and  to  thefe  livings  that  the  per¬ 
fon  had,  who  was  created  bifhop,  the  king  may  pre- 
fent  for  that  time,  whofoever  is  patron  of  them  *,  and 
in  the  other  cafe  the  patron  may  prefent  :  but  by  dif- 
penfation  of  retainder,  a  bifhop  may  retain  fome  or 
all  the  preferments  he  was  entitled  to  before  he  was 
made  bifliop. 

CESTRUM,  Bastard  Jasmine,  See  Botany 
Index . 

CESTUI,  a  French  word,  ~ fignify ing  he  or  hi?nt 
frequently  ufed  in  the  Engliih  law  writings.  Thus, 

Cejlui  qui  trvjl,  a  perfon  who  has  lands,  &.c.  commit¬ 
ted  to  him  for  the  benefit  of  another  ;  and  if  fuch  per¬ 
fon  does  not  perform  his  trud,  he  is  compellable  to  it 
in  chancery.  Cejlui  qui  vie ,  one  for  whofe  life  any 
lands,  &c,  are  granted.  Cejlui  qui  ufe,  a  perfon  to 
whofe  ufe  any  one  is  infeoffed  of  lands  or  tenements. 

Formerly  the  feoffees  to  ufes  were  deemed  owners  of 
the  land,  but  now  the  poffcfllon  is  adjudged  in  cejlui 
qui  ufe . 

CESTUS,  among  ancient  poets,,  a  fine  embroidered 
girdle  faid  to  be  worn  by  Venus,  to  which  Homer 
aferibes  the  pow'er  of  charming  and  conciliating  love. 

The  word  is  alfo  written  cflum  and  cefon  :  it  comes 
from  xspof,  a  girdle,  or  other  thing  embroidered  or 
wrought  with  a  needle  \  derived,  according  to  Servius5 
from  xf mo,  pungere  ;  whence  alfo  incefus ,  a  term  ufed 
at  fird  for  any  indecency  by  undoing  the  girdle, 
but  now  redrained  to  that  between  perfons  near  a-kin. 

See  Incest. 

CETACEOUS,  an  appellation  given  to  the  fiflies 
of  the  wrh ale  kind.  See  Cetology. 

CETE,  the  name  of  Linnceus’s  feventh  order  of 
mammalia,  comprehending  the  MoNODON,  Bal^eNa,. 
Physeter,  and  Delphinus.  See  Cetology. 

CETERACH,  the  trivial  name  of  a  fpecies  of  A~ 
sflenium.  See  Asplenium,  Botany  Index * 
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TTNDER  this  general  title  is  comprehended  the  I11- 
'  dory  of  that  divilion  of  marine  animals,  which 
m  the  Linnaean  arrangement  conditutes  the  feventh  or¬ 
der  of  the  clafs  mammalia.  This  is  the  order  cete  or 
whales.  Ray  and  Willoughby  have  included  this  or¬ 
der  of  animals  under  the  tdafs  of  fidies.  Ray,  in  his 
arrangement  of  fifhes,  divides  them  into  two  principal 
feftions.  The  one  comprehends  thofe  fidies  which  are 
furnilhed  with  lungs  Tor  refpiration  *,  and  the  other, 
thofe  which  breathe  by  means  of  gills,  and  may  be 


confidered  as  truly  fiflies.  In  the  former  feftion  are  ~ 
included  the  cetaceous  fiflies  \  and  the  reafons  which- 
he  afligns  for  arranging  them  in  this  manner  are,  that 
they  agree  in  external  form  with  fidies  y  that  they  are 
entirely  naked,  or  covered  only  with  a  fniooth  fkin ; 
and  that  they  live  entirely  in  the  water,  and  have  all  ^  - 
the  aftions  of  fiflies.  Although  this  tribe  of  animals  Of  whales 
refcmbles  fidies,  not  only  in  manners  and  habits,  but  by  Lin- 
alfo  in  being  inhabitants  of  the  fame  element,  Lin-  llseuV 
ntcus  thought  proper  to  clafs  them  with  the  mammalia,, 
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Tntroduc-  ©u  aeeouiit  of  the  fimilarity  of  their  internal  ftru£lure, 
liaving  a  double  heart  and  warm  blood,  and  refpiring 
like  them  by  means  of  lungs; 

Mr  Pennant,  in  his  Britifh  Zoology,  has  obje&ed 
to  the  elaflification  of  cetaceous  animals  with  the  mam¬ 
malia,  as  Linnaeus  has  done,  becaufe,  ((  to  have  pre- 
ferved  the  chain  of  beings  entire,  he  fays  that  Linnaeus 
fhould  have  made  the  genus  phoccc  or  feals,  and  that  of 
the  t  rich  ecus  or  manatt ,  immediately  precede  the  whale, 
thofe  being  the  links  that  xonnea  the  mammalia  -or 
quadrupeds  with  the  fifh  5  for  the  feal  is  in  refpeft  to 
its  legs  the  moft  impcrfe£l  of  the  former  elafs  \  and  in 
the  rnanati  the  hind  feet  c'Oalefce,  affuming  the  form 
of  a  broad  horizontal  tail.”  On  this  account,  Mr  Pen¬ 
nant  has  arranged  the  cetaceous  order  of  animals  un- 
3  der  his  elafs’ of  fifh.es,  including  them  under  the  firft 
Treated  of  divifion  of  that  elafs.  For  the  fame  reafons  we  have 
feparately.  feparated  them  from  the  elafs  of  fifties  j  but  although 
they  rcfemble  the  quadrupeds,  which  compofc  chiefly 
the  elafs  mammalia,  in  being  warm-blooded,  and  in  the 
fundions  of  circulation  and  refpiration  5  yet,  as  they 
poffefs  charaders  fo  totally  diftind  from  any  of  the 
mammalia,  we  judged  it  more  natural  to  feparatethem 
alfo  from  this  elafs,  and  to  treat,  of  them  in  the  prefent 
article.  This  tribe  of  animals  is’ alfo  entitled  to  a  fe- 
parate  treatife,  both  on  account  of  the  intereft  to  be 
derived  from  their  natural  hiftory,  and  on  account  of 
their  importance  in  a  commercial  view. 
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The  hiftory  of  cetaceous  animals,  as  well  as  that  ot 
the  other  inhabitants  of  the  ocean,  cannot  be  expefted 
to  be  complete.  They  are  beyond  the  reach  of  the 
naturalift,  from  the  nature  of  the  element  m  which 
they  live  *,  and  even  when  he  is  favoured  with  a  tran- 
fient  glimpfe,  the  rapidity  of  their  motions  precludes 
the  poftibility  of  obtaining,  much  accurate  knowledge 
of  their  manners  and  habits.  But  the  abode  °f  *be 
wftiale  is  the  moft  inacceflible  parts  of  the  ocean.  .  The 
frozen  regions  of  the  north  and  fouth  are  his  chief  re¬ 
treat — regions  fo  inhofpitable,  as  to  forbid  the  approach 
of  the  moft  hardy  naturalift  with  all  his  zeal  and  ar¬ 
dour,  and  to  be  vifited  only  by  the  adventurous  fifher- 
xnan,  prompted  by  the  hope  of  gain.  To  the  latter, 
chiefly,  we  are  indebted  for  what  knowledge  we  poi¬ 
fefs  of  this  tribe  of  animals.  And  from  men  who  had 
a  very  different  objeft  in  view,  who,  in  this  hazardous 
trade,  had  to  flruggle  with  the  fevereft  feafons,  in  a 
climate  where  the  rigour  of  winter  rarely  relaxes,  in¬ 
formation  on  this  fubjeft  could  neither  be  accurate  nor 
extenfive.  This,  however,  was  the  principal  fource 
from  which  the  earlier  writers  on  this  department  ot 
natural  hiftory  derived  their  information.  Such  were 
Sibbald,  Martens,  Dudley,  Klein,  and  Anderfon,  who 
coihpofed  their  deferiptions  from  the  relations  and  me¬ 
moirs  which  were  communicated  to  them  by  fiftiermen 
and  voyagers.  Hence  have  originated  thefe  erroneous 
and  inaccurate  details  which  have  been  introduced  in¬ 
to  the  works  of  naturalifts.  #  . 

The  name  of  Cete,  as  the  word  which  is  derived 
from  the  Greek  language  originally  fignifies,  was  given 
indiferiminately  to  all  marine  animals  of  extraordinary 
fize.  It  has  been  limited  by  later  naturalifts  to  that 
tribe  of  fifties  which  are  diftinguifhed  from  ,  other  fifties 
by  the  functions  of  refpiration  and  circulation,  and  by 
being  viviparous.  Thefe  are  now  included  under. the 
general  term  cetaceous  fifties.  Befide  the  diferimina- 
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tive  marks  of  refpiration,  circulation,  and  being  vivi-  Ietr<s<fo. 
parous,  others  may  be  mentioned.  In  the  cetaceous 
fifties  the  fkin  is  not  covered  with  fcales  as  in  other  l  r 

fifties  :  there  arc  one  or  two  orifices  in  the  upper  part  Different  ’ 
of  the  head  for  difeharging  water  ;  the  lateral  fins  from  othel 
are  furnifhed  with  articulations  as  in  the  human  hand,  hflies^ 
and  the  tail  is  horizontal.  There  is  another  remark-  ifl  fat  * 
able  difference  between  the  cetaceous  ayd  other  fifties, 
in  the  greater  quantity  of  blood,  and  the  thick  cover¬ 
ing  of  fat  or  blubber ,  for  which  the  former  are  di¬ 
ftinguifhed.  And  confidering  the  temperature  of  the 
climate,  and  the  element  in  which  thefe  animals  live, 
this  feems  to  be  a  wife  and  ncceffary  provifion  of  na-  I3 
ture.  The  great  quantity  of  blood  produces  a  greater  and  quan 
degree  of  heat,  and  the  fpongy  porous  mafis  of  blubber,^ 
being  from  its  nature  a  flow  condudor  of  heat,  is  an  ex¬ 
cellent  defence  againft  the  rigour  of  the  feafons  in  the 

polar  regions*  .  .  r 

In  the  following  treatife,  we  propofe  to  lay  before 
our  readers,  ift,  The  Claffification  and  Natural  Hiftory 
of  Cetaceous  Fillies  ;  2d,  Their  Anatomy  and  Phyfio- 
logyi  and,  laftly,  The  Hiftory  of  the  Whale  lifhery 
as  an  object  of  trade.  Thefe  ihall  be  the  fubjefts  of 
three  chapters* 

Chap.  I.  Of  the  Claffification  and  Natural  Hifiorj 
of  Cetaceous  Fi/hes . 

14 

Cetaceous  fifties  have  been  divided  into  four  claffcs,  ciaffes  fog 
the  charaders  of  which  are  taken  from  the  want  of 
teeth  from  the  ftruaure  of  the  teeth,  and  from  their 
petition  in  one  or  both  jaws.  The  following  table  ex¬ 
hibits  the  charaaers  of  thefe  ciaffes,  w  ith  a  tranftation 
oppofite  for  the  fake  of  the  Englifh  reader. 

I  ft,  BaUENA,  or  Whale . 


In  place  of  teeth  there  are 
horny  plates  in  the  up¬ 
per  jawf. 

id,  MONODON,  or  Unicorn  Fifh. 


Dentium  loco  lamince  corner 
in  maxilla  fuperiore. 


Dens  uhicus  cut  duo  in  par¬ 
te  antica  maxilla  fuperi- 
oris  hori%ontahter  exfer - 
ti. 


One  or  two  teeth  horizon¬ 
tally  inferted  in  the  an¬ 
terior  part  of  the  upper 
jaw. 

3d,  PHYSETER,  or  Spermaceti  Whale. 

Dentes  veri  in  maxilla  infe-  Teeth  m  the  lower  jaw, 
riore  ;  aliquot  vero  plant ,  but  fcarcely  c.onfpieuous 

<uix  confpicui  in  maxilla  in  the  upper  jaw. 
fuperiore * 

4th,  Delphinus,  or  Dolphin. 

Dentes  in  utraque  maxilla.  |  Teeth  m  both  jaws.  1S 

Each  of  the  four  ciaffes  which  we  have  now  enume-  Genera, 
rated  and  charaaerized,  comprehends  only  a  tingle  ge¬ 
nus,  the  charaaers  of  which  are  as  follows  : 

Generic  Characters. 

1  ft  GenuSj  BALiENA,  or  Whale. 


Maxilla  fuperior  dentium 
loco ,  laminis  cornets  in-. 
JlruBa  ;  fjlula  duplex  in 
vert  ice. 


The  upper  jaw  is  furnifh¬ 
ed  w  ith  horny  plates  in 
place  of  teeth,  and  there 
are  two  blow-holes  on 
the  top  of  the  head. 

2d, 


I  ap.  I. 


I iffifica- 
1,1,  See. 
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id  Genus,  MoNODON,  or  Unicorn-TiJ b. 
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Dens  unicus  aut  duo ,  longi 
cut  breves,  reSli  vel  re - 
curvi,  in  parte  antica 
maxillce  fuperioris  exfer- 
ti ;  Jiflula  in  occipite. 


In  the  anterior  part  of  the 
upper  jaw  there  is  one 
or  two  teeth  which  are 
either  ftraight  or  cur¬ 
ved,  long  or  (hort  ;  the 
fpout  in  the  back  part 
of  the  head. 


3d  Genus,  PHYSETER,  or  Spermaceti  Whale, 


Dentes  veri  et  vijibiles  in 
maxilla  inferior e,  in  quu 
bufdam  vero  maxilla  fu- 
perior  dentibus  planis 
vix  confpicuis  injlru&a ; 
fijlula  in  angulo  fuperiore 
rofiri, 

4th  Genus,  Delphinus,  or  Dolphin . 


The  teeth  di(tin<EUy  feen 
in  the  lower  jaw,  but 
fcarcely  vifible  in  the 
upper  jaw  ;  the  fpout  in 
the  upper  part  of  the 
forehead. 


Maxilla  utraque  dentata  ; 
fijlula  in  fronte. 


Both  jaws  are  fumifhed 
with  teeth ;  the  fpout  in 
the  forehead. 


Class  I.  BALiENA. 

Genus  ill,  Bal;ena,  or  Whale . 

if 

{ Uric  The  body  is  naked,  elliptical,  or  of  an  oblong  coni- 

*  tatters.  cal  (hape,  and  of  a  black  or  brownifii  colour. 

The  head  is  very  long,  laterally  comprefled,  and  di- 
minilhing  towards  the  beak.  The  opening  of  the  mouth 
is  very  large.  The  jaws  are  nearly  equal,  and  without 
teeth  ;  but  in  place  of  teeth,  the  upper  jaw  is  furnifti- 
ed  on  both  Tides  with  horny  plates,  tranfverfely  dif- 
pofed.  The  lower  jaw  is  anteriorly  of  an  oval  or 
roundifli  form,  broader  than  the  upper  jaw,  and  having 
a  furrow  on  the  margin  for  receiving  the  horny  plates. 
The  eyes  are  fmall  ;  they  are  placed  near  the  infertion 
of  the  lateral  fins.  The  ears  are  alfo  fmall,  and  are 
fituated  behind  the  eyes. 

In  fome  of  the  fpecies  the  anterior  part  of  the  body 
is  plicated  or  folded  underneath. 

The  penis  is  enclofed  in  a  (heath.  The  female  is  fur- 
-nHhed  with  two  mammae  ;  and  the  organs  of  generation 
are  placed  between  them.  Behind  them  is  the  anus. 

There  are  three  or  four  fins ;  two  lateral  fins,  one  at 
the  extremity  of  the  tail,  which  is  placed  horizontally. 
The  dorfal  fin  is  often  wanting. 

*  Species  which  have  no  Dorfal  Tin, 

fhCXL.1.  Bal^ena  Mysticetus,  the  Greenland ,  or  large 
w-  Whalebone  Whale. 

Trench,  Baleine  Tranche .  Baleine  de  grande  bale  ; 

Spaniards,  Vallena  ;  Whalljftfch ,  by  the  Germans  ; 
Whallvifeh ,  Dutch  ;  Hvafifch ,  Sletback ,  by  the  Nor¬ 
wegians  ;  Hvalfifk ,  by  the  Swedes.;  SlitcKebach , 
Sandhual ,  by  the  Danes  ;  Vatufkalr ,  by  the  Iceland¬ 
ers  ;  and  Arbek ,  Arbavirhfoak ,  by  the  Greenlanders. 

17 

*  rafters.  In  this  fpecies  the  jaws  arc  nearly  of  equal  length  ; 

the  lower  is  of  an  oval  form,  and  broad  in  the  middle  ; 

18  the  back  is  fpotted,  black  and  white. 

option.  This  is  the  larged  of  animals  known.  The  body, 
from  a  fide  view,  appears  of  an  elliptical  form.  The  head 
Vol.  V.  Part  I. 


is  very  nearly  equal  to  one-third  of  the  whole  length  Claffifica- 
of  the  body.  It  is  as  it  were  compofed  of  two  inclined  tion, 
planes  joined  together  under  a  larger  or  fmaller  angle,  f—* 
and  has  fomething  the  appearance  of  the  roof  of  a  fmall 
houfe. 

In  the  middle  of  the  line  formed  by  the  jun&ion  of  Blow-holes, 
the  two  inclined  planes,  there  rifes  a  large  tubercle,  in 
which  are  fituated  the  fpouts  or  blow-holes  oppofite  to 
each  other,  and  curved  in  the  (hape  of  the  letter  S.  The 
jaws  are  nearly  equal  in  length  ;  the  lower  is  broader 
towards  the  middle  of  its  length  than  the  upper ;  and 
befides,  it  fpreads  out  and  has  membranous  coverings, 
which  terminate  in  a  broad  deep  furrow,  which  is  de¬ 
ft  ined  to  receive  the  horny  teeth  of  the  upper  jaw. 

When  the  jaws  are  clofe,  the  opening  of  the  mouth 
folds  upwards  towards  the  orbit  of  the  eyes,  and  ex¬ 
hibits  by  its  inflexion  the  curved  form  of  a  fickle. 

The  want  of  teeth  is  fupplied  by  about  500  horny  Whalebone* 
laminae.  This  is  the  fub fiance  called  whalebone.  They 
are  attached  to  the  upper  jaw  on  both  lides,  and  fup- 
ported  at  the  bafe  by  a  kind  of  bone  which  extends  the 
whole  length  of  the  roof  of  the  mouth.  They  are  ar¬ 
ranged  tranfverfely,  and  in  an  oblique  direction.  Bach 
of  them  is  from  three  to  five  feet  long,  is  thickeft  at 
the  bafe,  tapers  towards  the  point,  is  a  little  curved, 
and  terminates  in  a  fringe  of  long  hair  which  hangs 
about  the  tongue.  Towards  the  two  extremities  of 
each  row,  there  are  befides  many  other  fmall  laminae, 
which  are  of  a  fquare  form,  of  the  thicknefs  of  a  writing 
quill,  and  about  four  inches  long.  Thefe  latter  are 
arranged  in  the  fame  dire&ion  as  the  former  ;  but  are 
of  a  fofter  fubflance,  and  ^o  not  come  fo  clofe  to  each 
other.  %t 

The  tongue  is  foft  and  fpongy,  (Iron gly  attached  to  Tongue., 
the  lower  jaw,  and  rounded  at  the  extremity.  On  the 
upper  fide  it  is  white,  but  on  the  fides  it  is  marked 
with  black  fpots.  It  is  often  10  feet  broad  and  18  feet 
long.  » 

The  eyes  are  placed  very  low,  at  the  broadeft  part  of  Eyes, 
the  head,  juft  above  the  angles  of  the  mouth,  and  very 
near  the  origin  of  the  lateral  fins.  They  are  furniftied, 
as  the  means  of  defence,  with  eyelids  and  eyelalhes ;  and 
refemble  in  form  and  magnitude  thofe  of  an  ox.  The 
cryftalline  lens,  which  is  white  and  tranfparent,  is  not  ^ 

larger  than  a  pea.  The  external  organ  of  hearing, 
confifts  of  a  fmall  hole  of  the  diameter  of  a  quill,  which 
is  placed  immediately  behind  the  eyes. 

The  back  forms  a  gentle  curvature  from  the  tuber¬ 
cle  on  the  top  of  the  head  ;  towards  the  middle  of  the 
trunk  it  is  again  elevated,  and  then  tapers  gradually 
to  the  tail.  The  lower  part  of  the  body  diminifhes  in 
the  fame  proportion.  The  lateral  fins  have  their  origin  Fins, 
near  the  angle  of  the  mouth.  They  are  two  large 
thick  mafies,  of  an  oval  irregular  form,  and  are  often 
10  feet  long.  The  tail  fin  is  divided  into  two  oval 
flefhy  lobes,  which  terminate  in  a  point. 

The  male  is  furnilhed  with  a  penis  which  is  eight 
feet  long,  and  furrounded  with  a  double  (kin,  which 
gives  it  fomething  of  the  appearance  of  a  knife  in  Jits 
(heath.  The  female  has  two  mammae,  which  are  placed 
en  each  fide  of  the  organs  of  generation. 

The  (kin  of  the  whale  is  divided  into  the  epidermis  Skin* 
or  fcarf-fkin,  the  true  (kin,  the  fat  or  blubber,  and  the 
mufcle  or  fiefh.  The  epidermis  is  as  thin  as  parch- 
T  t 
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Glaffifica-  ment,  and  very  eafily  feparated,  when  the  proeefk  of 
tion,  6cc.  pUtrefa£lion  firft  commences.  The  true  fkin  is  an  inch 
"  26  thick,  and  covers  a  layer  of  fat  of  15  inehes. 

Colour.  The  baek  of  the  whale  is  ufually  of  a  fine  black, 

marked  with  whitifh  rays,  whieh  have  fome  refem- 
blance  to  the  veins  of  wood  \  and  in  the  thiekeft,  as  well 
as  the  fineft  of  thefe  traees,  there  pafs  other  veins  of  a 
dirty  white.  This  mixture  of  eolours  prefents  an  agree¬ 
able  appearance,  efpeeially  when  the  back  of  the  fifti  is 
illuminated  with  the  rays  of  the  fun.  The  different 
changes  of  eolour  from  white  to  yellow  then  exhibit 
the  fplendour  and  brillianey  of  filver. 

The  under  part  of  the  trunk,  and  of  the  lower  jaw, 
is  of  a  bright  white.  But  thefe  eolours  are  fubje£I  to 
eonfiderable  variation,  according  to  the  age  of  the  fiih. 
Some  have  been  obferved  to  be  entirely  blaek  ;  others 
fpotted  with  white,  yellow,  and  brown.  Martens  af- 
fures  us,  that  he  obferved  on  the  tail  of  a  whale,  the 
number  1  222,  as  neatly  traced,  as  if  it  had  been  exe¬ 
cuted  by  the  hand  of  a  painter.  But  probably  the  re- 
femblanee  to  thofe  figures  was  helped  out  by  the  aid  of 
fancy. 

Ellis  and  fome  other  naturalifts  affert,  that  the  whale 
is  found  perfectly  white  in  the  weffern  parts  of  the 
northern  ocean.  It  is  not  uncommon  to  fee  the  young 
whale  fpotted  vrith  brown  ;  and  old  whales  marked 
on  the  back  with  a  tranfverfe  band,  which  extends 
to  the  belly.  Sometimes,  however,  the  fpots  ob¬ 
ferved  on  the  whale  have  been  undoubtedly  ecca- 
lioned  by  wounds  j  for  it  is  certain,  that  a  white  fear 
always  remains  on  the  place  which  has  been  wound¬ 
ed. 

The  fize  of  the  whale  has  not  been  very  accurately 
afeertained.  Some  have  been  taken  of  80,  and  even 
of  100  feet  long,  andalmoft  as  much  in  eireumference. 
The  female  is  in  general  larger  than  the  male.  I  he 
period  of  pregnaney  is  nine  or  ten  months  *,  and  one, 
very  rarely  two,  is  brought  forth  at  a  time.  The 
young  whale  is  20  feet  long  at  birth. 

This  fpeeies  of  whale  is  very  eommon  towards  the 
north  pole,  in  the  feas  of  Greenland  and  Spitzbergen, 
and  efpeeially  in  that  part  of  the  ar&ic  fea  which  lies 
under  the  76th  degree  of  latitude. 

The  principal  food  of  the  whale  is  a  fpeeies  of 
helix  and  different  fpeeies  of  actiniae.  It  is  not  a  lit¬ 
tle  furprifing  that  the  whale,  of  fueh  immenfe  fize, 
fhould  feed  on  fueh  fmall  animals,  and  (hould  aequire 
fueh  a  quantity  of  fat  as  to  yield  above  150  tons  of 
oil.  But  aeeording  to  the  teftimony  of  thofe  employed 
in  the  whale  fiffiery,  thefe  worms  are  found  in  fueh 
abundanee  in  the  feas  about  Spitzbergen,  that  the 
whale  has  only  to  open  his  mouth  to  receive  thoufands 
at  onee,  and  then  reje&ing  the  water  through  the 
fringe  or  beard  attached  to  the  jaws,  thefe  little  ani¬ 
mals  remain  behind,  taken  as  it  were  in  a  net.  And 
indeed,  there  feems  to  be  a  wrife  provifion  of  nature 
for  the  fubfiftenee  of  this  monffrous  animal,  in  impref- 
fing  on  thefe  worms  and  infefls,  whieh  are  to  be  his 
food,  a  kind  of  inftinft,  which  guides  them  to  fport 
about  the  fringes  of  the  jaws,  in  the  very  gulf  which 
is  to  fwallow  them  upJ  Linnaeus  fays  that  the  wdiale 
alfo  feeds  on  medufa .  But  to  this  it.  has  been  ob¬ 
jected,  that  the  medufae  are  not  in  fuffieient  abundanee 
in  the  northern  feas,  to  furnifh  the  ^neceffary  quantity 
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of  food  for  fo  large  an  animal.  It  feems  not  improba-  ClaffifiJ 
ble,  how'ever,  that  the  medufas  as  well  as  the  actiniae  tion>  & 
may  form  part  of  its  food.  ** 

The  exerement  of  the  whale  has  fome  degree  of  fo- 
lidity,  and  it  is  of  a  yellow  colour,  approaching  fome- 
what  to  the  colour  of  faffron.  30 

The  Avhale  fifiiery,  or  rather  it  might  be  termed  the Fifliery 
chafe  of  the  wdiale,  eonftitutes  one  of  the  principal  oe-the  Gr* 
eupations  of  the  inhabitants  of  Greenland.  The  cap-  an  erSl 
ture  of  a  fingle  wdiale  is  fuffieient  for  the  fubfiftenee  of 
a  whole  family  for  a  long  time.  The  flefti  is  eaten 
raw,  baked,  or  after  being  half  rotten,  or  dried  in  the 
heat  of  the  fun  \  and  aeeording  to  Horrebow,  it  has  a  , 

very  good  tafte.  The  fkin,  the  tail,  and  the  fins,  un-Ufes. 
dergo  no  kind  of  preparation  }  for  it  feems  thefe  parts 
furnifh  in  the  raw  ftate,  a  very  delieate  morfel  to  the 
Greenlanders.  The  fat  is  either  eaten,  or  burnt  for 
the  purpofe  of  giving  light.  The  inteftines  are  em¬ 
ployed  to  fliut  up  the  doors  and  windows  of  their  habi¬ 
tations  \  and  the  tendons  furnifh  thread  for  fewing,  or 
for  the  confirmation  of  nets.  Of  the  bones  the  Green¬ 
landers  make  ftools  or  chairs,  and  inltruments  that  are 
ufed  in  hunting  and  fifhing.  The  beft  lines  are  made 
of  the  hair  that  terminates  the  horny  plates  of  the  up¬ 
per  jaw. 

The  following  are  the  dimenfions  of  a  whale  taken 
towards  the  north  pole,  and  recorded  by  M.  de  Pages 
in  the  aceount  of  his  voyage  round  the  world. 
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Total  length, 

Circumference  of  the  head,  whieh  is  the 
thiekeft  part,  of  the  body, 

Length  of  the  head  about 
Length  of  the  jaAv-bones, 

Diameter  of  the  orbit  of  the  eyes, 

Opening  of  the  eyelids, 

Diftance  of  the  eyes  from  the  opening  of 
the  breathing  holes, 

Length  of  the  cavity,  w'hieh  includes  the 
penis, 

Depth  of  this  cavity, 

Diftanee  of  this  eavity  from  the  anus, 

Diameter  of  eaeh  mamma, 

Length  of  the  papilla, 

Diameter  of  it, 

Diftance  of  the  tw7o  lobes  of  the  tail  fin, 
about 

Depth  of  the  hollow  which  feparates  the 
two  lobes,  2 

Length  of  the  lateral  fins,  8 

Breadth  of  the  fame,  about  7 

2.  BALiENA  Glacialis,  Iceland  Whale . 

French,  Le  Nord  Caper ,  Baleine  de  Sarde ;  German, 
Nordkaper  ;  Norwegian,  Sildqual,  Nordkaper . 

In  this  fpeeies,  the  jaws  are  nearly  of  equal  length. Specific 
The  under  jaw  is  rounded,  and  broader  towards  thechara(U 
middle  of  its  length.  There  is  no  dorfal  fin.  The 
baek  is  whitifh.  .  .33 

The  Ieeland  whale  differs  from  the  former  only  mBody. 
the  eolour  and  dimenfions  of  the  body.  The  head 
and  horny  laminae  of  the  upper  jaw  are  mueh  fmaller. 

The  trunk  of  the  body  is  more  flender,  and  is  of  a 
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ffifica-  light  brown  colour.  It  has  been  obfervcd,  that  the 
",  &c-  lower  jaw  of  this  fpecies  is  more  elongated  and  rounder 
7  ""™I"  than  that  of  the  common  whale. 

J it  As  it  is  very  dangerous  to  harpoon  this  fpecies  of 

ng  by  wjiale,  on  account  of  its  extreme  agility,  it  is  men- 
[celan-  tioned  by  Anderfon,  that  the  Icelanders  have  a  very  in¬ 
genious  method  of  taking  it.  When  they  perceive  the 
whale  in  chafe  of  the  herrings,  they  inftantly  launch 
their  canoes  furniflied  with  harpoons,  fpears,  and  knives, 
and  endeavour  to  get  between  the  whale  and  ocean. 
They  continue  the  purfuit  by  rowing,  and  approach  as 
near  as  poflible.  If  the  wind  blow  towards  the  fhore, 
they  pour  on  the  fea,  a  quantity  of  blood,  with  which  they 
are  always  provided,  and  as  it  is  carried  by  the  waves 
to  the  coaft,  they  endeavour  to  dire&  it  as  near  to  the 
fhore  as  they  can.  The  whale  perceiving  himfelf  pur- 
fued,  attempts  to  regain  the  ocean,  but  when  he  ap¬ 
proaches  the  blood  he  is  alarmed,  and  rather  than 
fwim  acrofs  it,  he  makes  his  efcape  to  the  (hares,  where 
he  often  throws  himfelf  on  the  rocks.  But  if  the 
wind  blow  from  the  land,  the  fifliermen  endeavour  to 
get  between  the  whale  and  the  ocean,  as  in  the  other 
cafe  ;  and  when  he  attempts  to  make  for  the  deep, 
they  throw  Hones  from  their  canoes,  and  fhout  and 
make  a  noife,  fo  that  the  whale  is  terrified  and  is  dri- 
ven  on  fiiore.  This,  however,  is  contradicted  by  Hor- 
rebow,  who  remained  two  years  in  Iceland,  and  had 
good  opportunities  of  being  well  informed  of  every 
thing  relating  to  the  whale- fifliery.  He  fays,  that  the 
Icelanders  are  neither  hardy  enough  to  make  this  ha¬ 
zardous  attempt,  nor  fo  fortunate  or  dexterous  as  to 
take  the  whale  fo  eafily.  The  only  method  which  is 
praCtifed  there,  he  fays,  is  the  following  :  When  the 
boat  approaches  the  whale,  the  harpooner  difeharges 
his  harpoon,  and  the  boat  inHantly  retreats.  The 
harpoon  is  known  by  having  the  mark  of  the  pro¬ 
prietor,  and  when  the  whale  has  been  fuccefsfully 
wounded,  he  dies  and  is  thrown  afliore  A  certain 
portion  belongs  to  the  perfon  who  was  fo  fortunate  as 
to  infliCt  the  wound,  and  the  remainder  is  claimed,  ac¬ 
cording  to  a  law  of  the  country,  as  the  right  of  the 
perfon  on  whofe  property  he  lands.  According  to  this 
author,  this  is  the  whole  art  praCtifed  by  the  inhabi¬ 
tants  of  Iceland  in  the  whale-fifliery. 

The  Iceland  whale  yields  only  from  10  to  30  tons 
of  blubber. — The  food  of  this  whale  confiffs  of  fome 
fpecies  of  helix,  t?ierhifce ,  and  herrings. 

This  whale  inhabits  the*  northern  ocean,  about  the 
coafts  of  Norway  and  Iceland. 

Klein  has  made  two  varieties  of  this  whale,  diftin- 
guifhing  them  by  names  derived  from  that  part  of  the 
ocean  where  they  are  found.  1.  Var.  Auflralis ,  which 
is  found  in  the  fouthern  ocean,  has  the  back  very  flat. 
2.  Var.  Occidentalism  found  in  the  weftern  ocean,  which 
has  the  back  more  elevated.  The  fame  naturalift  has 
diftinguifhed  the  Baleena  glacialis  by  the  name  borealis . 

*  *  Species  which  have  a  Fin  or  Bunches  on  the  Back . 

3.  Bal/ena  Physalus,  or  Fin-FiJJj . 

Trench,  Le  Gibbar  ;  German,  Finnjifch  ;  Dutch,  Vi, n- 
vifch  ;  Norwegian,  Ror-hual ,  Finne-fijk  ;  Green- 
land,  Tummilih  ;  Iceland,  Hunfubahs . 

Ijoi 

adtdf,  The  jaws  are  equal  and  pointed  ^  the  horny  lamina 
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of  the  upper  jaw  are  fliort,  and  of  a  bluifli  colour.  CMfica- 
There  is  one  fin  on  the  back.  t  h°n*  ^c*  t 

According  to  the  fifliermen,  the  fin-fifii  is  as  long  ^ 
but  not  fo  thick  as  the  common  whale.  When  the  jaws  Defcription 
are  fliut,  the  head  refembles  a  cone,  which  conftitutcs 
nearly  one-third  part  of  the  whole  length  of  the  whale, 
and  terminates  in  a  fharp  fnout.  On  the  top  of  the 
head  are  two  refpiratory  orifices  divided  longitudinally. 

This  whale,  it  is  faid,  eje£ls  the  water  with  much 
greater  force  than  the  common  whale.  The  horny  la¬ 
minae  of  the  upper  jaw  are  fringed  and  difpofed  in  the 
fame  manner  as  thofe  of  the  preceding.  They  differ  in 
being  (horter,  and  of  a  blue  colour.  The  length  is 
from  10  to  12  inches.  The  long  hair  which  termi¬ 
nates  the  laminae,  is  fo  twifted  that  the  edges  of  the 
upper  jaw  feem  covered  writh  a  thick  cord  interwoven 
together.  The  eyes  are  placed  very  low,  nearly  in  the 
direction  of  the  angles  of  the  mouth.  Towards  the 
poflerior  extremity  of  the  back,  there  arifes  a  triangu¬ 
lar  fin,  about  3  or  4  feet  high,  having  the  fummit  bent 
backwards.  The  lateral  fins  arc  of  an  oval  figure,  from 
6  or  7  feet  long.  The  tail-fin  is  divided  into  two  lobes 
which  form  nearly  a  right  angle.  ^ 

This  fpecies  lives  on  the  herring,  the  mackerel,  a  Food/ 
kind  of  falmon  frequent  in  the  northern  fea,  and  other 
fmall  fi(h. 


I  he  upper  part  of  the  body  is  of  a  Alining  brown 
colour.  The  belly  and  the  under  part  of  the  lower 
jaw  are  of  a  fplendid  white. 

This  fpecies  of  whale  is  found  in  the  Greenland 
feas,  in  the  European  Teas,  in  the  Indian  ocean,  and 
in  the  new  world.  In  March  1673,  Martens  men¬ 
tions  that  he  faW  a  whale  of  this  fpecies  in  the  ftraits 
of  Gibraltar.  As  the  mafs  of  the  body  conffitutes  the 
third  or  the  fourth  of  that  of  the  common  whale,  the 
fat  is  lefs  thick.  It  yields,  it  is  faid,  only  ten  tons  of 
oil.  This  whale  is  therefore  lefs  an  objedTof  the 
fiflierman’s  purfuit,  for  the  produce  of  oil  is  not  equi¬ 
valent  to  the  expence,  the  rifle,  and  the  danger  that  at¬ 
tend  it. 

It  has  been  remarked,  that  as  foon  as  the  fin-fifh 
makes  its  appearance  in  the  feas  round  Spitzbergen, 
the  common  whale  is  no  longer  to  be  feen.  ^ 

In  Greenland  the  flefli,  the  fins,  the  (kin,  and  theUfes.  ’ 
tendons,  arc  employed  as  food  by  the  poorer  inhabi¬ 
tants  ;  and  the  bones  arc  applied  to  a  great  many  do- 
meftic  ufes.  It  is  faid  that  the  flefh  has  the  fame  taffe 
as  that  of  the  fturgeon. 


4.  BaLJENa  Nodosa,  the  Bunch  or  Humpback  Whale. 


French,  Baleine-tampon ;  German,  Flock-JiJh :  Dutch, 

Ptn-fijh.  _  3p. 

The  lateral  fins  are  white.  There  is  a  bunch  near  Charadlers. 
the  tail  larger  than  the  head  of  a  man. 

Of  this  fpecies  lefs  is  known  than  of  the  others.  Defcription 
In  place  of  the  dorfal  fin,  there  is  a  bunch  near  the 
tail  which  declines  pofteriorly.  It  is  about  a  foot  high, 
and  a  little  thicker  than  the  human  head.  The  lateral 
fins  are  white,  placed  near  the  middle  of  the  body, 
and  are  18  feet  long.  The  blubber  of  the  bunch- 
whale  refembles  that  of  the  fin-fifli.  According  to 
Klein,  the  beard  of  this  fpecies  is  not  held  in  much 
eftimation,  though  it  is  more  valued  than  that  of  the 
latter  fpecies.  It  is  a  native  of  the  feas  of  New  Eng¬ 
land. 
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5.  Baljena  Girbosa,  the  Scrag-whale. 

French,  La  Baleine  a  fix  bojjes  ;  German,  Knotenffch ; 

Dutch,  Knobhelfifch . 

The  horny  laminae  of  the  upper  jaw  in  this  fpecies 
are  white  $  and  there  are  fix  bunches  on  the  back. 

In  external  form  this  fpecies  refembles  the  common 
whale.  It  is  nearly  of  the  fame  colour,  and  yields  an 
equal  quantity  of  blubber.  It  feems  difficult  to  recon¬ 
cile  this  with  the  fpecific  name  given  by  Klein,  viz. 
Balcena  macra^  or  lean  whale.  But  it  has  been  fup- 
pofed  that  this  refers  to  the  mufcular  parts,  which  are 
$f  fmaller  fize. 

The  dorfal  fin  is  wanting.  Its  place  feems  to  be 
fupplied  by  fix  bunches  or  knots  towards  the  tail. 
The  laminae  are  white,  and  are  found  to  fplit  with 
much  difficulty. 

Like  the  former,  it  inhabits  the  feas  of  New  Eng¬ 
land. 

***  Species  which  have  a  Protuberance  inform  of  a  Fin 
on  the  Tail ,  and  Folds  on  the  Belly. 

6.  Bal^NA  Boops,  the  Bike-headed  Whale . 

French,  La  Jubarte ;  Greenland,  Keporkak ;  Iceland, 
Hrafn ,  Reydus . 

The  lower  jaw  is  a  little  fhorter  and  narrower  than 
the  upper.  The  protuberance  on  the  back  is  curved 
and  firetching  to  the  tail. 

M.  O.  Fabricius,  who  was  prefent  and  aflifted  at 
the  capture  of  a  whale  of  this  fpecies,  has  given  the 
following  defeription  of  it.  The  body  is  round  and  very 
thick  near  the  lateral  fins.  It  gradually  diminishes  to 
the  end  of  the  tail,  the  thicknefs  of  which  is  not 
greater  than  what  a  man  can  embrace.  The  head  is 
oblong,  inclining,  and  terminates  in  a  broad  obtufe 
fnout.  Towards  the  middle  of  the  head  is  the  protu¬ 
berance,  in  the  middle  of  which  are  the  two  refpira- 
tory  orifices,  which  are  fo  clofe  to  each  other  as  to 
appear  to  be  only  one.  Before  the  orifices.  there  are 
three  rows  of  circular  protuberances,  of  which  the  ufe 
is  not  known.  The  lower  jaw  is  fhorter  and  nar¬ 
rower  than  the  upper.  The  eyes  are  placed  on  the 
fides  of  the  head  behind  the  orifices.  The  external 
opening  of  the  organ  of  hearing  forms  two  holes  im¬ 
mediately  behind  the  orbits  of  the  eyes,  but  are  al- 
mofl  imperceptible.  The  horny  laminae  of  the  upper 
jaw  are  black,  and  fcarcely  a  foot  in  length.  They 
are  difpofed  in  the  fame  manner  as  in  the  common 
whale,  but  the  interflices  in  the  fore  part  of  the  jaw 
are  not  filled  up  with  fmall  laminae.  The  tongue  is 
large,  fat,  and  fpongy  *,  its  colour  refembles  that  of  the 
liver.  It  is  covered  with  a  loofe  fkin,  which  flretches 
towards  the  gullet,  where  it  forms  a  kind  of  operculum 
or  covering. 

The  lateral-  fins  are  large,  oval,  interiorly  entire, 
rounded,  and  notched  pofleriorly,  and  a  little  hollow¬ 
ed  externally.  The  tail  fin  is  hollowed  or  notched  in 
form  of  a  crefcent,  and  terminates  in  a  point.  From 
the  lower  part  of  the  mouth  to  the  region  of  the 
anus,  the  inferior  furface  of  the  body  is  marked  with 
folds  or  furrows  which  unite  in  pairs,  and  form  angles 

the  two  extremities.  The  two  external  furrows  are 
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always  of  the  greateft  length  and  it  would  appear  Claffific. 
that  the  whale  has  the  power  of  dilating  and  contraft- 
ing  them  at  pleafure. 

The  colour  of  the  upper  part  of  the  body  is  black  j 
the  lower  part  of  the  mouth  and  the  lateral  fins  are 
white  \  the  cavity  of  the  furrows  is  of  a  blood  red  \ 
the  interior  folds,  the  belly,  and  the  tail  fin,  are  mark¬ 
ed  with  black  and  white  fpots.  Under  the.  epidermis 
is  the  fkin  which  covers  the  fat,  which  in  this  lpecies  is 
but  a  thin  layer,  and  confequently  yields  lefs  oil  than 
the  preceding. 

When  the  pike-headed  whale  takes  in  food,  it  0- 
pens  its  capacious  mouth,  and  fwallows  a  great  quan¬ 
tity  of  water  along  with  its  prey.  It  is  then  that  the 
folds  of  the  fkin  on  the  belly  are  obferved  to  dilate 
confiderably  \  and  then  too  the  contrail  between  the 
fine  red  in  the  cavity  of  the  furrows,  the  black  co¬ 
lour  of  the  laminae  of  the  jaw,  and  the  bright  white  on 
the  under  part  of  the  mouth,  produces  a  very  flriking 

effeCl.  . 

At  every  attempt  at  progreflive  motion,  this  fpecies 
ejedts  the  water  by  the  refpiratory  orifices,  but  with 
lefs  violence  than  other  whales.  The  moment  after, 
it  difappears  under  the  water.  And  when  it  plunges 
and  fhews  the  tail-fin,  it  is  confidered  as  a  fign  that  it 
is  going  to  defeend  to  a  great  depth,  and  that  it  will 
remain  a  longer  time  under  the  furface.  When  the  fea 
is  calm,  it  is  feen  afleep  on  the  furface  of  the  water  \ 
and  the  moment  it  awakes,  it  performs,  a  number  of 
different  motions  with  inconceivable  rapidity.  Some¬ 
times  it  lies  on  its  fide  \  in  an  inftant  it  flrikes  the  wa¬ 
ter  wdth  the  lateral  fins  with  prodigious  force,  and  then 
turns  on  its  back.  It  fprings  up  into  the  air,  and  re¬ 
turns  to  the  water  in  a  whirling  motion,  at  a  confider- 
able  diflance  from  the  place  from  which  it  arofe. 

The  food  of  the  pike-headed  whale  confifts  of  ap00^ 
fpecies  of  helix ,  a  fmall  fpecies  of  falmon  which  fre¬ 
quents  the  northern  ocean,  and  the  fand-eel.  It  has 
only  a  fingle  young  one  at  a  time.  The  young  whale 
follows  its  mother,  till  another  is  brought  forth }  but 
this  does  not  happen  every  year. 

The  flighted:  wound  is  obferved  to  occafion  the 
death  of  this  fpecies  of  whale  j  for  the  wound  very  foon 
runs  into  gangrene.  The  animal  often  goes  to  a  great 
diflance  from  the  fpot  where  it  received  the  fatal  blow'. 

The  furefl  method  feems  to  be  to  flrike  with  the  fpeai 
immediately  behind  the  lateral  fins ;  and  if  it  happen 
that  the  inteflines  are  wounded,  the  whale  inflantly 
plunges  into  the  ocean. 

This  fpecies  frequents  chiefly  the  Greenland  feas,  be¬ 
tween  the  6 1  fl  and  65th  degree  of  latitude.  In  winter 
It  appears  only  in  the  open  feas,  but  in  fummer  it  ap¬ 
proaches  the  fhores,  and  enters  the  great  bays. 

The  length  varies  from  50  to  54  feet.  Sibbald  has 
given  a  defeription  of  a  young  one  which  was  throwrn 
afhore  on  the  coafl  of  Scotland.  The  following  are 
the  dimenfions  of  the  principal  parts  of  the  body. 


From  the  end  of  the  fnout  to  the  extremity 
of  the  tail, 

The  greateft  thicknefs  at  the  lateral  fins, 
The  greateft  thicknefs  at  the  dorfal  fin, 
Greateft  breadth  of  the  lower  jaw, 

Length  of  the  opening  of  the  mouth, 


Ft.  Inch. 
46  o 

20  O 
12  O 

4  6 
10  o 
Breadth 


Breadth  of  the  mouth, 

Length  of  the  tongue, 

Breadth  of  this  organ  at  the  root, 
Length  of  the  pe&oral  fins, 
Breadth  of  ditto, 

Breadth  of  the  tail  fin, 

Length  of  the  penis, 


[don,  &c. 
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Feet.  In. 

4  ° 

5  O 

3  o 

5  O 

1  6 
9  6 

2  O 


7.  BALiENA  Musculus,  the  Round-lipped  Whale . 


French  and  Greenland,  Rorqual  $  Iceland,  Steipe% 
Reydus . 

mi  rafters.  *n  l^s  *Pec*es  lower  jaw  is  longed  and  broadeft. 

The  protuberance  on  the  back  is  ftraight,  triangular, 
47  and  ftretches  to  the  tail. 

efcription.  This  fpecies  refembles  the  preceding  in  the  form  of 
the  body.  In  both  there  is  a  prodigious  enlargement 
of  the  iide  of  the  head,  which  gradually  diminifhes  to¬ 
wards  the  tail.  The  ftru&ure  of  the  lower  jaw  furnifhes 
the  principal  chara&eriftic  diftin&ion.  In  the  pike¬ 
headed  whale  it  is  pointed  ^  but  in  this  fpecies  it  is 
rounded,  which  gives  the  head  an  obtufe  fhape.  The 
opening  of  the  mouth  is  fo  wide,  that  it  will  admit 
fourteen  men  Handing  upright  at  the  fame  time.  The 
upper  jaw  is  narrower  than  the  lower  j  it  is  alfo  more 
pointed  at  the  extremity,  and  is  received  into  the  lower 
jaw.  The  tongue  is  compofed  of  a  foft  fpongy  fub- 
dance ;  and  is  covered  with  a  fine  membrane  or  ikin. 
At  the  bafe  of  the  tongue,  on  each  fide,  there  is  a 
fiefhy  mafs  of  a  red  colour,  which  fhuts  up  the  en¬ 
trance  of  the  gullet  fo  clofely  that  only  fmall  fifh  can 
be  admitted.  The  whole  palate  is  covered  with  black 
laminae,  which  terminate  at  their  extremity  in  a  filky 
hair  which  hangs  over  the  tongue.  The  laminae  and 
the  hair  are  of  unequal  length  and  breadth.  Thofe 
which  are  attached  to  the  anterior  part  of  the  jaw 
are  3  feet  long,  and  12  inches  broad  ;  while  thofe  near 
the  entrance  to  the  gullet  are  fcarcely  fix  inches  long 
by  one  inch  broad. 

The  eyes  are  placed  above  the  angle  of  the  mouth  \ 
they  refemblc  thofe  of  the  ox.  Above  the  eyes,  in  the 
middle  of  the  head,  are  fituated  the  two  refpiratory  ori¬ 
fices,  which  are  of  a  pyramidal  form. 

The  pedtoral  fins  are  large,  a  little  oval,  and  taper¬ 
ing  *,  and  fituated  oppofite  to  the  angle  of  the  mouth. 
The  dorfal  fin  is  placed  dire&ly  oppofite  to  the  opening 
of  the  anus.  It  tapers  a  little,  and  is  curved  backward. 
The  tail  fin  is  divided  into  two  lobes,  which  are  curved 
like  a  feythe,  and  end  in  a  point. 

From  the  end  of  the  lower  jaw  to  the  navel,  the  un¬ 
der  part  of  the  body  is  covered  with  rugae  or  folds,  which 
are  two  inches  broad,  having  the  cavities  by  which  they 
are  feparated  of  the  fame  breadth.  The  fides  are  co¬ 
vered  with  a  layer  of  fat  or  blubber,  4  inches  thick  5 
and  on  the  head  and  neck,  where  the  fat  is  more  abun¬ 
dant,  it  is  a  foot  in  thicknefs.  The  upper  part  of  the 
4$  body  is  black,  the  belly  is  white. 

The  herring  is  the  food  of  this  fpecies  of  whale. 

In  the  month  of  September  1692,  a  whale  of  this 
fpecies  was  thrown  afhore  on  the  coaft  of  Scotland,  as 
we  find  it  recorded  by  Sibbald.  For  twenty  years  be¬ 
fore  the  nfhermen  had  obferved  it  occafionally  in  pur- 
fuit  of  the  herrings ;  and  they  recognifed  it  in  confe¬ 
rence  of  a  wound  which  it  had  received  from  a  muf- 
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ket.  The  ball  had  pierced  through  the  dorfal  fin.  Clafiifica- 
The  following  are  the  principal  dimenfions,  by  the  tiQn»  ^ 
fame  author. 


Whole  length  of  the  body,  from  the  fnout 
to  the  extremity  of  the  tail, 
Circumference  of  the  body  at  its  greateft 


thicknefs,  35  o 

Length  of  the  lower  jaw,  13  2 

Length  of  the  tongue,  1 5  7 

Breadth  of  ditto,  1  j  0 

Length  of  the  pe&oral  fins,  10  o 

Greateft  breadth  of  ditto,  2  6 

Length  of  the  dorfal  fin,  2  o 

Height  of  ditto, 

Diftance  between  the  extremity  of  the  lobes 

of  the  tail,  j8  6 

Length  of  the  penis,  j  q 


8.  Bal^ena  Rostrata,  the  Piked  Whale . 

French,  La  Baleine  a  Bee . 

The  jaws  are  long,  narrow,  and  pointed  >  the  lower  Charade**, 
jaw  is  longeft.  The  protuberance  which  is  placed  on 
the  extremity  of  the  back,  is  roundifh  at  the  apex. 

A  fide  view  of  the  fpecies  of  whale  prefents  aDefc*?ti 
lengthened  oval  form,  which  has  the  greateft  tranf-  F 
verfe  diameter  towards  the  middle  of  the  body.  The 
head  conftitutes  a  fourth  part  of  the  length  of  the 
body,  and  is  of  a  conical  form.  The  jaws  are  larger, 
narrower,  and  more  pointed  than  in  the  other  fpecies. 

The  upper  jaw  is  the  ftiorteft.  The  eyes  are  placed  a 
little  above  the  angles  of  the  mouth,  and  the  blow¬ 
holes  arc  on  the  top  of  the  head.  The  Jamime  of  the 
upper  jaw,  according  to  Fabricius,  are  white  and  very 
fhort. 

The  lateral  fins  occupy  the  middle  of  the  height  of 
the  fides  \  they  are  broad,  nearly  oval,  and  rounded. 

The  dorfal  fin  is  oppofite  to  the  anus.  It  is  rounded 
at  the  top,  inclining  towards  the  tail.  The  tail  fin  is 
divided  into  two  lobes  which  form  by  their  jun&ion 
a  crefcent,  the  horns  of  which  are  dire&ed  behind. 

The  under  part  of  the  body,  from  the  point  of  the 
lower  jaw  to  the  middle  of  the  trunk,  is  covered  with 
rugse  or  folds  in  parallel  rows,  which  ftretch  on  both 
fides  to  the  infertion  of  the  pe&oral  fins.  The  back 
is  black  ;  but  this  gradually  diminifhes  towards  the 
belly,  w  hich  is  pure  white,  varied  with  a  mixture  of 
reddifh  fliades. 

This  fpecies  of  whale  fwims  with  extraordinary  ve¬ 
locity.  The  fat  or  blubber  is  very  compact,  and  yields 
but  a  fmall  quantity  of  oil.  The  fifhermen  are  there¬ 
fore  not  very  eager  in  the  purfuit  of  it.  But  as  the 
inhabitants  of  Greenland  confidcr  the  flefli  very  delicate 
food,  they  are  often  employed  in  taking  this  whale. 

They  never  approach  fo  near  as  to  ftrike  it  with  the 
harpoon ;  but  .difeharge  arrows  from  a  diftance,  the 
wounds  of  which  almoft  always  prove  mortal.  ^ 

The  food  of  this  whale  is  the  fame  as  of  fome  of  the  Food, 
other  fpecies  \  chiefly,  the  fmall  fpecies  of  falmon  of 
the  northern  feas,  and  the  other  fmall  fifh,  which  it 
purfucs  with  fuch  avidity,  that  they  are  often  feen  leap¬ 
ing  from  the  fea  to  avoid  the  purfuit.  This  is  the  - 
fraalleft  fpecies  of  v/hale. 


It 
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i 


5* 

Where 

•found. 


Tt  is  found  moft  frequently  in  the  Greenland  feas  \ 
and  often  alfo  in  the  European.  One  which  was  ta¬ 
ken  on  the  Dogger  bank,  meafured  1 7  feet  in  length. 
It  had  loft  the  dorfal  fin,  and  by  feme  other  accident 
the  jaws  were  fo  fwellcd,  that  the  head  formed  a  mafs 
fpecifically  lighter  than  water,  and  therefore  did  not 
link  in  that  element. 


Class  II.  MONODON. 


S3 

'Generic 


Genus  I  ft.  Moxodon,  Unicorn-fjh ,  or  Sea-Untcom. 


generic  The  body  is  naked,  oval,  oblong,  round  and  fpotted. 

•characters.  The  head  is  fmall,  and  not  eafily  diftinguifhed  from 

the  reft  of  the  body,  There  is  only  one  refpiratory 
orifice,  which  is  placed  on  the  top  of  the  head,  and  ftiut 
up  by  a  covering  cut  in  form  of  a  comb.  I  he  open¬ 
ing  of  the  mouth  is  fmall.  There  are  no  teeth  in  the 
mouth  5  but  from  the  upper  jaw  there  proceeds,  in¬ 
clining  fometimes  to  the  right  fide,  and  fometimes.  to 
the  left,  one  long  tooth  which  is  twifted  in  a  Spiral 
form.  There  are  rarely  two  ;  but  when  that  is  the 
cafe,  they  are  nearly  of  the  fame  length ;  and  there  is 
only  one  fpecies'  which  has  the  teeth  curved  at  the  ex¬ 
tremity.  The  eyes  and  ears  are  very  fmall.  The 
penis  of  the  male  is  enclofed  in  a  kind  of  flieath  ;  and 
the  female  has  two  manimre  on  the  belly,  between 
which  are  the  organs  of  generation. 

There  are  three  or  four  fleihy.fins;  two  peaoral 
fins  •,  one  at  the  extremity  of  the  tail  •,  and  that  of  the 
back  is  often  replaced  by  a  proje&ion  which  runs  its 
whole  length. 


ClaffificaJ 
non,  &c.. 


Species. 

Plate  CXL.  i..MoN’ODOxMoNOCEROS,the  AW;wa/,or  Unkorn-Tijb. 

%•  2-  French,  Narhuvl,  Licorne  de  mer ;  Norwegian,  Lighual ; 

Iceland,  Narhwal ;  Greenland,  Tauvar. 

Characters.  One  tooth  in  (liape  of  a  horn,  inferted  in  the  upper 
jaw,  and  fpirally  twifted  ;  there  are  rarely  two. 

cc  '  There  is  no  tail  fin.  ....  ,  ,  ,, 

Oefcription.  The  body  of  the  narhwal  is  oblong  and  oval ;  the 
back  broad,  convex,  and  tapering  towards  the  tail ; 
the  head  is  round,  fmall,  enlarged  at  the  top,  and  ter¬ 
minates  in  an  obtufe  rounded  fnout.  There  are  no 
teeth ;  but  a  long  twifted  tooth,  which  is  attached  to  the 
upper  jaw.  It  was  long  fuppofed  that  this  bony  mftru- 
nfent  of  defence  was  the  horn  of  a  very  rare  quadruped 
and  confequently  it  was  fold  at  a  very  high  price.  Each 
tooth  is  from  nine  to  ten  feet  in  length,  and  poffeffes 
fume  of  the  properties  of  ivory.  It  is  however  eafy  to 
diftinguilli  them.  The  fibres  of  the  tooth  of  the  um- 
corn-filh  are  finer  than  ivory ;  it  is  more  compaft, 
heavier,  and  lefs  apt  to  become  yellow.  The  narh¬ 
wal  is  rarely  furniftied  with  more  than  one  tooth,  but 
under  the  common  fkin  of  the  head  on  the  other  fide, 
the  rudiments  of  another  may  be  obferved.  lhere 
have  been,  however,  different  examples  of  two  teeth, 
and  both  nearly  of  the  fame  length.  In  the  year  1604, 
a  female  having  two  teeth  was  taken,  and  the  bones  of 
the  head,  with  the  teeth  inferted,  were  brought  to  Ham¬ 
burgh  The  two  teeth  proceeded  in  a  right  line  Irom 
the  anterior  part  of  the  ikull.  At  the  place  of  insertion 
they  were  only  two  inches  afunder,  but  gradually  di¬ 
verging  they  were  feparated  at  the  extremity  18  inches. 
The  left  tooth  was  9  inehes  in  eircumferenee,  and  7 


Chap.  I, 

feet  5  inches  long.  The  right  was  feven  feet  long,  and 
eight  inches  in  circumference  at  the  bafe.  Both  teeth 
entered  13  inches  into  the  bones  of  the  head,  which 
was  two  feet  long,  and  18  inches  broad. 

The  opening  of  the  mouth  is  in  general  very  fmall  $ 
not  larger,  according  to  fome,  than  to  admit  the  hand 
of  a  man.  The  tongue  is  nearly  of  the  fame  fize.  The 
head  ends  in  a  rounded  fnout.  The  lower  lip  is  thin, 
and  ftiorter  than  the  upper. 

The  eyes  are  placed  oppofite  to  the  opening  of  the 
mouth  ;  and  they  are  furrounded  by  a  kind  of  eye-lid. 

On  the  top  of  the  head  there  is  one  refpiratory  orifice, 
which  may  be  (hut  and  opened  at  pleaiure  by  means  of 
a  fringed  covering. 

The#  pedoral  fins  are  about  a  foot  long,  and  eight 
inches  broad.  The  fin  of  the  tail  is  divided  into  two  ob¬ 
tufe  oval  lobes.  In  place  of  the  dorfal  fin,  there  is  a  ridge 
or  projection  about  nine  inches  high,  which  extends 
from  the  breathing  hole  on  the  head  to  the  bafe  of  the 
fin,  which  terminates  the  trunk  of  the  body,  and  dimi¬ 
nishes  gradually  in  height  as  it  approaches  to  the  tail. 

The  {kin  is  about  one  inch  in  thicknefs.  The  co¬ 
lour  is  of  a  grayifti  white,  marked  with  a  great  num¬ 
ber  of  black  fpots  which  feem  to  penetrate  the  fubftance 
of  the  fkin.  The  {kin  of  the  belly  is  of  a  fiiining  white, 
and  foft  as  velvet  to  the  touch. 

The  oil  which  the  unicorn-fifh  yields  is  in  fmall  quan¬ 
tity,  but  it  is  eonfidered  to  be  of  a  fuperior  quality  to  ^ 
that  of  the  Greenland  or  common  whale.  The  food  Food, 
of  this  fiffi  is  one  of  the  fpeeies  of  the  Pleuronetles ,  and 
fomc  fpecies  of  helix. 

The  length  of  the  unicorn-fifh  is  from  20  to  22  feet, 
the  circumference  about  12  feet.  According  to  fome 
authors  indeed,  fome  fifti  have  been  found  60  feet  long. 

It  inhabits  chiefly  the  northern  feas  of  Europe  and 
America,  about  Davis  ftraits,  and  the  coafts  of  Ice- 

It  would  be  difficult  to  take  this  fifh  fingly  and 
in  the  open  fea  }  for  they  are  excellent  fwimmers,  and 
move  with  aftonifliing  velocity  by  means  of  the  tail- 
fin.  But  as  they  live  in  very  cold  climates,,  and 
cannot  remain  long  under  water  without  refpiring, 
they  frequent  the  bays  that  are  free  of  ice.  In  thefe 
places  they  erowd  together  in  fuch  numbers,  that  they 
force  their  teeth  into  the  body  of  each,  other  5  and 
in  this  fituation  they  can  neither  plunge  into  the  deep 
wrater,  nor  avoid  the  purfuit  and  blows  of  the  fifher- 

raen.  .  57 

There  is  no  part  of  this  fiffi  w  hich  is  not  applied  toufes. 
fome  ufeful  purpofe  by  the  inhabitants  of  Greenland. 

They  are  extremely  fond  of  the  flefh,  which  they  eat 
roafted  or  dried  in  the  fmoke.  The  inteftincs  alfo  are 
regarded  as  a  very  delicate  food.  They  are  alfo  roaft- 
ed  The  fat  affords  an  oil  for  burning.  From  the 
gullet  they  obtain  bags  or  bladders  which  they  employ 
in  filhing.  The  tendons  are  made  into  excellent  thread 
or  fmall  cords.  Of  the  teeth  they  make  feveral  inftru- 
ments  which  are  ufed  in  the  ehafe,  or  {lakes  for  the  con- 
ftru&ion  of  their  huts.  58  (i 

The  kings  of  Denmark  have  a  raoft  magnificent  Magnti- 
throne,  whieh  is  entirely  eompofed  of  the  teeth  of  the  cent  1 thro 
unicorn-fifh.  It  is  preferved  in  the  caftle  of  Rolen-0  1 
berg ;  and  it  is  efteemed  of  greater  value  than  if  it 

were  made  of  gold.  _ 

It  has  been  affirmed  by  fome  naturalifts,  that  there 
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haflifka  have  been  found  individuals  of  the  unicorn  fi(h  having 
non,  ^protuberances  on  the  back,  and  that  in  others  the  teeth 

r~Y - '  were  not  fpirally  twilled,  but  fmooth  from  the  bafe  to 

the  extremity.  Should  thefe  differences  turn  out  to  be 
uniform  and  conftant,  other  fpecies  befide  thofe  already 
known  muft  be  admitted. 


2.  Monodon  Spurius,  the  Spurious  Narwhal  or  Uni- 
cQi'n-fJh . 

French,  L'Anarnah . 

araders.  ^  fp^eies  there  are  two  fmall  curved  teeth  in 

60  the  upper  jaW^aod .  one  fin  on  the  back, 
sfeription.  This  fpecies,  which  has  been  deferibed  by  Fabricius 
in  his  Fauna  Greenlandica ,  properly  belongs  to  the  ge¬ 
nus  Monodon,  at  leaf!  the  characters  correfpond  more 
nearly  to  this  genus  than  any  other.  The  body  is 
oblong,  rounded,  and  of  a  black  colour.  There  are 
no  teeth  in  the  mouth  5  but  to  the  upper  jaw  are  at¬ 
tached  two  fmall  teeth  which  are  of  a  conical  form,  a 
little  curved  at  the  extremity,  and  about  one  inch  long. 
Befide  the  two  pectoral  fins,  there  is  a  fmall  one  on  the 
baek. 

This  fpecies  is  one  of  the  fmalleft  fillies  belonging 
to  this  elafs.  It  refpires  like  the  other  cetaceous  fillies 
by  a  breathing  hole  on  the  top  of  the  head. 

It  rarely  happens  that  the  tail-fin  is  feen  when  it 
plunges  into  the  water  $  but  when  it  refpires  the  air,  it 
rifes  above  the  furfaee  of  the  fea  as  high  as  the  infer- 
tion  of  the  peCloral  fins. 

The  flefii  and  fat  are  found  to  have  a  violently  pur¬ 
gative  effeCl.  From  this  property  the  Greenlanders 
have  given  it  the  name  of  Anarnak ,  which  is  adopted 
by  the  Freneh  naturalifls. 

It  inhabits  chiefly  the  open  fea,  and  very  rarely  ap¬ 
proaches  the  Chores.  It  is  moil;  commonly  found  in  the 
Greenland  feas. 

Class  III.  PHYSETER. 

Genus  ift,  Physeter,  Spermaceti  Whale . 

The  body  is  naked,  fometimes  oval,  and  fometimes 
in  the  form  of  a  lengthened  cone.  The  head  is  very 
thick,  anteriorly  truncated,  and  occupying  nearly  one 
half  or  one  third  of  the  whole  length  of  the  body. 
"I  here  is  only  one  breathing  hole,  which  is  placed  on 
the  fnout.  The  jaws  are  unequal.  The  lower  is  fhort- 
er  and  narrower,  and  it  is  furnifhed  with  teeth  which 
are  fometimes. of  a  eonieal  form,  and  fometimes  blunt ; 
fometimes  ftraight,  but  often  curved  in  form  of  a  fickle. 
In  the  upper  jaw  there  are  eorrefponding  eavities.  It 
is  alfo  furnifhed  with  teeth,  but  they  are  flat,  lie  hori¬ 
zontally,  and  are  feareely  vifible. 

The  eyes  are  fmall,  and  are  fituated  near  the  in- 
fertion  of  the  pe&oral  fins.  The  external  opening  of 
the  organ  of  hearing  is  very  fmall,  and  not  eafily  de- 
te&ed. 

Ihe  penis,  as  in  the  other  elafles,  is  included  in  a 
fneath.  The  female  has  two  mammae  fituated  in  the 
abdomen,  and  between  them  are  plaeed  the  parts  of  ge¬ 
neration,  near  which  is  the  external  opening  of  the  anus. 

There  are  three  flefhy  fins.  Two  of  thefe  are  the 
pe£loral  5  and  the  third  is  at  the  extremity  of  the  tail. 

I  he  place  of  the  dorfal  fin  is  occupied  by  a  falfe  fin, 
and  often  by  a  kind  of  callofity. 
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Glaffifica- 


I. 


Species. 

Physeter  Macrocephalus,  the  Large  Spermaceti 
Whale. 


tion,  Sec. 


French,  Cachalot ;  Germ.  Pottjifch;  Dutch,  Potvlfch ;  piate  CL?:. 

Nonveg.  Kajkclot ,  Potfijk,  Trold  Huai.  fig.  3. 

There  is  a  fpurious  fin  on  the  baek.  The  teeth  are  Chara&ers. 
curved,  and  a  little  pointed  at  the  extremity.  6 3 

Of  all  the  fpeeies  belonging  to  this  genus,  this,  on  Defcriptiom 
account  of  its  great  bulk,  is  entitled  to  the  firft  place. 

The  head,  which  occupies  the  third  part  of  the  body, 
is  a  large  mafs  of  a  fquare  form,  angular  at  the  fades, 
and  truncated  before.  The  upper  is  of  much  greater 
length  than  the  lower.  It  is  alfo  broader,  its  edges 
forming  a  very  eonfiderable  projection,  and  folded 
back  towards  the  eentre,  where  there  is  an  oval  longi¬ 
tudinal  cavity  deftined  to  receive  the  lower  jaw.  The 
lower  jaw  is  furnifhed  on  each  fide  with  a  row  of 
ftrong  conical  teeth,  a  little  curved  towards  the  mouth, 
and  projecting  from  the  alveolar  procefs  about  one  and 
a  half  inches.  The  two  teeth  at  the  anterior  extremi¬ 
ty  of  the  jaw,  and  the  four  which  terminate  on  eaeh 
fide  the  two  row's,  are  fmaller  and  more  pointed.  The 
colour  of  them  externally  approaches  to  that  of  ivory  $ 
but  internally  they  are  lefs  hard  and  eompaCt,  and  are 
of  an  afh  colour.  It  has  been  fuppofed  that  the  teeth 
beeome  longer,  thicker,  and  more  curved,  in  propor¬ 
tion  to  the  age  of  the  animal.  The  ordinary  length  is 
about  fix  inches,  and  three  inches  in  circumference 
at  the  bafe.  The  upper  jaw  is  furnifhed  with  as 
many  cavities  as  there  are  teeth  in  the  lower  jaw  $ 
but,  in  the  interftiees  which  feparate  thefe  eavities, 
there  are  about  20  fmall  teeth  plaeed  horizontally,  and 
raifed  a  little  above  the  flefii.  Thefe  teeth  are  fliarp 
on  the  fide  oppofite  to  the  place  of  infertion,  but  pre- 
fent  a  fmooth,  plain,  and  oblique  furfaee,  which  fills 
up  the  interval  that  feparates  the  cavities.  This  ob¬ 
lique  furfaee  is  only  vifible  j  the  reft  of  the  tooth  is  co¬ 
vered  with  flefh.  And  from  not  attending  to  the 
form  and  difpofition  of  thefe  teeth,  it  has  been  gene¬ 
rally  faid  that  the  fpermaeeti  whale  had  none  in  the 
Upper  jaw. 

The  tongue  is  a  mafs  of  flefh  of  a  fquare  form,  and 
of  a  livid  red  colour,  which  fills  almoft  the  whole  of 
the  bottom  of  the  mouth. 

The  breathing  holes,  pa  fling  diagonally  through  the 
head,  unite  into  one  at  the  luperior  extremity  of  the 
fnout,  where  the  opening  is  about  fix  inches  diameter. 

The  eyes  are  blaek,  very  fmall  when  compared  to* 
the  bulk  of  the  body,  and  furrounded  with  a  ftrong 
fliort  hair,  which  is  not  very  perceptible.  The  open¬ 
ing  of  the  ears  is  not  eafily  detected.  It  is  plaeed  be¬ 
hind  the  orbit  of  the  eyes,  on  a  cutaneous  excrefeence 
between  the  eyes  and  the  peCIoral  fins. 

The  head  is  feparated  from  the  trunk  by  a  tranf- 
verfe  groove,  which  extends  to  the  place  of  infertion 
of  the  pe6loral  fins.  Thefe  fins  are  of  an  oval  form, 
three  or  four  feet  long,  and  three  inches  thick. 

On  the  back  there  is  a  callofity  which  extends  two- 
thirds  of  the  whole  length.  It  rifes  feveral  inches  above 
the  furfaee,  and  is  (lightly  inclined.  Where  it  termi¬ 
nates  behind  it  is  truncated. 

The  organs  of  generation  refemble  thofe  of  qua¬ 
drupeds..  The  penis  of  the  male  is  enclofed  in  a  (heath.. 

On  5 
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Claffifica-  On  each  fide  of  the  fame  organs  in  the  female  are 
uon,  See.  piaced  the  mammae,  which  are  four  or  five  inches 
P  v~  long. 

The  tail,  which  is  fmall  for  the  fize  of  the  fifli,  ter¬ 
minates  in  a  fin,  which  is  divided  int«  two  lobes,  hol¬ 
lowed  out  in  form  of  a  fickle. 

The  back  is  black,  or  of  a  flate  blue,  fpotted  with 
white.  The  belly  is  alfo  white.  The  fat  or  blubber, 
which  lies  immediately  under  the  fkin,  is  about  five  or 
fix  inches  thick  on  the  back,  and  rather  lefs  on  the 
belly.  The  flefh  is  of  a  pale  red,  like  that  of  pork. 
The  head,  ’though  very  large,  is  the  leaf!  flefhy  part 
.of  the  body.  But  it  yields  the  fubftance  called  J'per- 
macetiy  in  great  abundance.  This  feems  to  vary  in 
-colour  according  to  the  climate  in  which  the  whale  has 
lived. 

The  food  of  the  fpermaceti  whale  is  the  dog-fifh 
and  the  lump  fifh. 

This  whale  fwims  with  great  velocity  5  and  he  often 
appears  on  the  furface  of  the  water.  It  is  at  this  time 
.that  the  fifhermen  take  the  opportunity  of  ftriking  him 
with  their  fpears  5  and  it  often  happens,  that  the  parts 
-of  the  body  which  have  been  wounded  become  gangre¬ 
nous,  and  fall  off  before  the  death  of  the  animal. 

The  flefh,  the  fkin,  the  fat,  and  the  inteftines,  are 
applied  to  the  fame  purpofes  as  thofe  of  the  unicorn - 
-fifh.  The  tongue,  roafled,  is  reckoned  excellent  food  5 
and  of  the  different  bones  of  the  body  befide  the  teeth, 
•inftruments  for  the  chafe  are  made. 

This  whale  inhabits  chiefly  the  Greenland  feas  and 
Davis  ftraits  *,  but  cccafionally  is  found  on  the  Euro¬ 
pean  fhores  to  the  Southward.  In  the  year  1784?  *n 
the  month  of  March,  3 1  of  thefe  fifhes  came  on  fhore 
«n  the  weftern  coafl  of  Audierne  in  Lower  Brittany  in 
Trance.  The  following  arc  the  dimenfions  of  one  of 
^hefe  taken  at  the  time. 
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others.  The  head  is  of  a  round  form ;  the  opening  of  ClalHficJ 
the  mouth  is  of  a  moderate  fize  •,  the  lower  jaw  is  long- 
er,  but  not  fo  broad  as  the  upper.  It  is  furnifhed 
with  a  row  of  teeth  on  each  fide  j  and  thefe  correfpond 
to  the  cavities  in  the  upper  jaw,  which  receive  them. 

There  is  a  peculiar  ftru&ure  of  the  teeth  in  this  fpe- 
cies.  That  part  of  the  tooth  which  rifes  above  the 
gum  has  a  greater  thicknefs  than  where  it  is  infer! ed 
into  the  jaw  ;  and  befides,  each  tooth  is  flat  at  the  top, 
and  marked  with  concentric  lines.  The  longeft  teeth 
are  two  inches  in  length,  and  about  an  inch  in  circum¬ 
ference  at  the  greatefl  thicknefs, 

Sibbald  hasmiflaken  the  breathing  holes  for  noftrils  j 
and  this  feems  to  have  arifen  from  the  pofition  of  the 
breathing  holes  near  the  fnout  of  the  fifli. 

This  fpecies  is  chiefly  an  inhabitant  of  the  northern 
feas. 

Towards  the  end  of  the  17th  century,  102  of  this 
fpecies  came  on  fhore  at  Cairfton  in  the  Orkney  iflands. 

The  longeft  was  24  feet. 
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Total  length, 


Feet.  In. 
44  6 


the  eyes, 

From  the  eyes  to  the  pe£loral  fins, 


neration, 

Length  of  the  tail, 

Diftance  of  the  lobes  of  the  tail, 
.Circumference  at  the  greatefl  thicknefs 
Length  of  the  upper  jaw, 

-lower  jaw, 
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Opening  of  the  mouth, 

Breadth  of  the  fnout, 

32.  Physeter  Catodon,  the  Small  Spermaceti-Whale . 

French,  Le  Petit  Cachalot ;  Norwegian,  Swine-Hual ; 
Greenland,  Kegutihh. 

M  In  this  fpecies,  there  is  a  rough  fpurious  fin  on  the 

Characters.  The  teet^  are  curved  and  blunt. 

Defcnption.  Without  attending  to  the  form  and  difpofition  of  the 
J.eeth  in  the  cetaceous  fifhes,  the  charadleriftic  marks 
are  often  ambiguous.  All  naturalifts  agree,  that  the 
charadlers  taken  from  the  teeth  are  the  moft  certain, 
becaufe  they  are  moft  conftant  and  uniform  in  ftruc- 
ture  and  appearance,  and  lefs  fubjefl  to  thofe  varia- 
lions  which  age  and  climate  feem  to  produce.  This 
fpecies  is,  in  this  manner,  eafily  diftinguifhed  from  the 


3.  Physeter  Trumpo,  the  Spermaceti  Whale . 

French,  Le  Cachalot  de  la  Nouvelle  Angleterre ;  Le 
Trumpo . 

This  fpecies  is  diftinguifhed  by  a  bunch  on  the  back,  charade 
and  having  the  head  ftraight  and  pointed.  67  | 

The  head  of  this  fpecies  is  of  an  immenfe  fize.  ItDcfcriP^ 
divides  the  body  nearly  into  two  equal  parts.  The 
upper  jaw  is  much  longer  and  thicker  than  the  lower, 
which  is  furnifhed  with  18  teeth,  ftraight  and  pointed, 
about  three  inches  diftant  from  each  other  \  and  when 
the  mouth  is  fhut,  they  are  received  into  cavities  of 
the  upper  jaw. 

The  eyes  are  fmall.  The  breathing  hole  is  at  leaf! 
a  foot  in  diameter,  and  it  is  placed  at  the  fuperior  ex¬ 
tremity  of  the  fnout. 

The  thickeft  part  of  the  body  is  near  the  infertion 
of  the  pe&oral  fins.  Thefe  are  very  fmall,  and  that 
of  the  tail  is  divided  into  two  lobes.  In  place. of  the 
dorfal  fin,  there  is  a  bunch  on  the  back  which  is  more 
than  a  foot  thick,.  It  is  placed  nearly  oppofite  to  the 
parts  of  generation. 

The  fkin  is  of  a  grayifh  colour,  and  very  foft  to  the 
touch.  The  length  of  this  whale  varies  from  48  to  60 
feet. 

It  is  chiefly  an  inhabitant  of  the  feas  which  wafh 
the  fhores  of  New  England. 

An  individual  of  this  fpecies  landed  in  the  year 
1741,  near  Bayonne  in  France.  It  yielded  ten  tons  of 
fpermaceti,  which  was  reckoned  of  a  fuperior  quality 
to  that  of  the  large  fpermaceti  whale.  In  the  ftomach  of 
the  fame  whale  was  found  a  round  mafs  of  feven  pounds 
weight,  which  was  taken  for  ambergreafe.  .  68 

The  fubftance  called  fpermaceti  lodged  in  parti  cu-Spermai 
lar  cells  in  the  head  near  the  feat  of  the  brain.  It  is 
extra6led  by  making  a  hole  in  the  fkull. 

It  has  been  obferved  by  fome  naturalifts  thajt  this 
whale  is  more  agile  and  more  dangerous  than  any  other 
of  the  fpecies.  When  it  is  wounded,  it  is  faid  that 
it  throws  itfelf  on  its  back,  and  defends  itfelf  with  its 
mouth. 

Mr  Pennant  has  deferibed  this  under  the  name  of 
the  blunt-headed  whale  (Phyfeter  Microps,  Lin.).  But 
if  we  attend  to  the  form  of  the  body,  the  ftru£ture  of 
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dlifica-  the  head,  the  number  and  flru&ure  of  the  teeth,  it 
n,  feems  to  conftitute  a  diftinft  fpecies. 

Ditnenjions  of  the  Spermaceti  Whale  thrown  afljore  near 
Bayonne . 

Feet.  Inches* 


Total  length,  49  o 

Greateft  circumference  at  the  eyes,  27  o 

From  the  extremity  of  the  tail  fin  to  the 

opening  of  the  anus,  14  o 

Length  of  the  penis,  4  o 

.  - - —  (heath  which  cnclofes  it,  1  6 

Diameter  of  the  penis,  o  7 

Diftanee  of  the  extremities  of  the  two  lobes 

of  the  tail,  13  o 


4.  Physeter  Cylindricus,  the  Round  Spermaceti 
Whale. 


t  tracers  There  is  a  bunch  on  the  back  \  the  teeth  are  curved 
and  pointed  at  the  top  \  the  breathing  hole  is  in  the 
middle  of  the  fnout. 

Vcription  The  form  and  relative  fituation  of  the  trunk  and 
head,  the  pofition  of  the  breathing-hole,  the  relative 
length  of  the  jaw's,  the  number  and  ftru&ure  of  the 
teeth,  and  efpecially  the  fize  of  the  dorfal  fin,  prefent 
differences  which  fufficiently  diftinguifh  this  from  the 
following  fpecies.  The  body  is  cylindrical,  from  the 
extremity  of  the  fnout  to  a  line  drawn  perpendicular 
to  the  place  where  the  penis  is  inferted,  and  from  thence 
to  the  tail  fin  it  gradually  diminifhes.  The  head  is  at 
lead  the  third  of  the  whole  length  of  the  body.  The 
profile  of  the  head  prefents  a  kind  of  parallelogram. 
The  jaws  are  nearly  of  equal  length.  On  each  fide  of 
the  lower  jaw  there  is  a  row  of  25  curved,  fharp-point- 
ed-teeth.  The  breathing-hole  is  placed  at  the  fupe- 
rior  extremity  of  the  fnout.  The  dorfal  fin  is  re- 
plaeed  by  a  bunch,  18  inches  high,  and  four  and  a 
half  inches  long  at  the  bafe.  The  tail  fin  is  divided 
into  two  lobes,  forming  a  kind  of  crefcent. 

One  of  this  fpecies  is  deferibed  by  Anderfon,  which 
was  48  feet  long,  12  of  perpendicular  height,  and  36 
in  circumference,  at  its  greateft  thicknefs. 

5.  Physeter  Microps,  the  Black-headed  Spermaceti 
Whale  or  Cachalot. 


Freneh,  Cachalot  Microps ,  Cachalot  a  dents  en  Fau- 
cille ;  Norwegian,  Staur-Hyming ;  Greenland,  77- 
faguftk. 

1  71 

“£) -rafters.  fpecies  there  is  a  long  ftraight  fin  on  the 

back.  The  teeth  are  curved,  the  point  is  at  firft  di- 
^  reeled  to  the  mouth,  and  then  turns  outwards. 

^ription  The  defeription  of  naturalifts  who  have  treated  of 
this  fpeeics  of  whale  are  greatly  confufed  ;  and  this 
probably  arifes  from  not  having  attended  fufficiently  to 
the  form  of  the  teeth.  According  to  Fabricius,  there 
are  only  22  teeth  in  the  lower  jaw,  1 1  on  each  fide. 
All  thefe  teeth  are  curved,  having  the  concave  fide 
towards  the  mouth,  and  are  funk  in  the  jaw-bone,  two- 
thirds  of  their  whole  length.  The  external  part  of  the 
teeth  is  white  as  ivory,  of  a  conical  form  \  and  the 
point,  which  is  (harp,  inclines  a  little  outwardly.  That 
part  of  the  tooth  which  is  funk  in  the  jaw  is  comprcf- 
fed  on  two  fides,  and  furrowed  on  that  fide  next  to 
the  gullet.  The  Greenlanders  fay  that  this  whale  has 
teeth  in  the  upper  iaw ;  but  this  is  not  dearly  afeer- 
Voe,  V.  Part  L 
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tained.  Perhaps  they  are  only  flatted  teeth,  fimilar  to  Claflifica- 
what  we  have  deferibed  in  the  great  fpermaceti  whale,  tion,  Sec. ^ 
Each  tooth  extends  to  a  finger  length,  and  is  about  ’  * 
one  and  a  half  inch  broad.  The  longeft  occupy  the 
middle  part  of  the  jaw.  The  fmallcr  are  at  the  extre¬ 
mities.  The  fnout  ends  in  a  blunt  furface  ;  and,  ac¬ 
cording  to  moft  naturalifts,  the  upper  jaw  is  the 
longeft. 

The  pe&ornl  fins  are  about  four  feet  long.  What 
occupies  the  place  of  a  fin  on  the  back  is  of  confider- 
able  height,  and  has  been  by  (bme  naturalifts  compared 
to  a  long  needle. 

This  whale  is  the  declared  enemy  of  fome  of  the 
other  whales,  as  the  pike-headed  whale  and  the  por- 
poife,  which  it  purfues  as  its  prey.  In  Greenland  the 
tlefti  of  this  whale  is  greatly  efteemed,  even  more  than 
that  of  any  of  the  other  fpecies.  It  is  rarely  taken 
with  the  harpoon. 

It  inhabits  chiefly  the  northern  ocean. 

6.  Physeter  Mular. 

French,  Le  Cachalot  Mular. 

This  fpecies  is  diftinguifticd  by  a  very  elevated  firK&ara&er* 
on  the  middle  of  the  back.  The  teeth  are  (lightly 
curved  and  obtufe. 

This  fpeeies  refembles  the  former  in  the  general  Defection, 
ftrutture  of  the  body.  It  differs  in  the  form  of  the 
teeth,  which  are  lefs  curved,  and  are  obtufe.  The 
longeft,  which  are  eight  inches  in  length,  and  nine 
inches  in  circumference,  occupy  the  front  of  the  jaw. 

The  others  are  only  fix  inches  long.  Sometimes  the 
teeth  are  found  to  be  Hollow,  and  fometimes  they  are 
folid.  Is  this  owing  to  the  difference  of  age  in  the  in¬ 
dividuals  in  which  it  has  been  obferved  ?  Befide  the 
pedtoral  fins,  that  which  is  placed  on  the  back  is  very- 
remarkable  on  account  of  its  length.  Sibbald  com¬ 
pares  it  to  the  mizzen-maft  of  a  veffel. 

#  According  to  Anderfon,  this  fpecies  is  farther  di- 
ftingu iftied  by  having  three  bunches  or  protuberances 
towards  the  extremity  of  the  back  :  the  firft  is  J  8 
inches  high  *,  the  fecond,  fix  inches  5  and  the  laft  only 
three  inches.  The  fame  hiftorian  has  obferved,  that 
he  was  informed  by  the  captain  of  a  (hip,  that  he  faw 
on  the  coaft  of  Greenland,  a  great  number  of  this  fpe¬ 
cies  of  whale,  at  the  head  of  which  was  one  of  100 
feet  long,  which  feemed  to  be  the  leader  ;  and  which, 
at  the  appearance  of  the  (hip,  gave  fuch  a  terrible 
ftiout,  fpouting  water  at  the  fame  time,  as  to  (hake  the 
veffel.  At  this  fignal,  the  whole  made  a  precipitate 
retreat. 

This  fpecies  is  gregarious,  and  frequents  the  feas 
about  the  North  Cape.  They  are  but  rarely  taken  -7 
for  they  are  very  wild  and  difficult  to  wound.  It  ap¬ 
pears,  that  the  harpoon  can  only  pierce  them  in  one 
or  two  places  near  the  pe&oral  fins. 

The  fat  or  blubber  is  very  tendinous,  and  yields  but 
a  fniall  proportion  of  oil. 

Class  IV.  DELPHINUS. 

Genus  ift,  Delphinus,  the  Dolphin. 

The  body  is  naked,  oval,  or  of  an  oblong  conical  Gentle 
ftape,  of  a  blue  colour,  inclining  to  black.  The  head characters, 
is  conical,  diminilhing  gradually  towards  the  fnout. 

U  u  The 
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Clatfifica-  'J'he  breathmg-liole,  which  is  on  the  top  of  the  head, 
arn,  &c.  Js  jn  form  of  a  crcfcent,  the  horns  of  whieh  are  di- 
*  refted  towards  the  fnout.  The  jaws  are  of  equal  length, 
fometimes  beaked,  and  fometimes  rounded.  They  are 
furnilhed  with  teeth,  which  are  conieal  or  comprefied, 
pointed  or  obtufe,  and  in  fome  fpecies  notched. 

The  eyes  are  plaeed  near  the  angles  of  the  mouth . 
The  pupil  of  the  eye  is  black,  and  the  iris  white.  The 
external  opening  of  the  ears  is  fituated  behind  the  eyes. 
The  nollrils  terminate  in  the  fnout. 

The  penis  of  the  male  is  included  in  a  (heath  •,  and 
the  mammee  of  the  female  are  attaehed  to  the  belly  j 
and  between  them  are  the  organs  of  generation.  _ 
There  are  four  fins  ;  two  are  pectoral ;  there  is  one 
on  the  baek,  and  one  at  the  extremity  of  the  tail.  In 
one  ipeeies  only  the  dorlal  fin  is  wanting. 

Species. 


1.  Df.LPHINUS  pHOCJENA,  the  Porpoife  or  Porpejfe. 


French,  Le  Ma^ourr ;  Spanifh,  Marfopa  ;  Dutch, 
Bminvifch  ;  German,  Mce- fchweir ,  B>  aun fife  h  ; 
Danes,  Marjwin,  Tumier ;  Norweg.  A  'if;  Green- 
land,  Ntfa. 
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through  the  navel  of  the  mother  This  is  fuppofed  to  Cl&ffifj 
be  oecafioned  by  the  fpafmodie  contraction,  produced  ^ 
by  the  efforts  of  the  mother  in  the  druggies  of  death.  8o 

The  flefh  of  the  porpoife  has  a  difagrecable  oilyufes. 
tafte.  It  is  however  ufed  as  food  by  the  inhabitants 
of  Lapland  and  of  Greenland.  In  Greenland  they 
fuffer  it  to  undergo  fome  degree  of  putrefaClion  to 
make  it  tender,  and  then  they  prepare  it  by  roafting 
or  boiling.  They  ufe  the  (kin,  the  fat,  and  the  en¬ 
trails  for  this  purpofe.  The  Dutch  and  the  Danes 
take  the  porpoife  only  for  the  extra£tion  of  the  oil. 

The  porpoife  inhabits  tliofe  plates  whieh  are  fhcl- 
tcred  by  rocks  and  bays,  and  is  oftener  fetn  in  fum- 
mer  than  in  winter. 


2.  Delphinus  Delphis,  the  Do/phi 
Whale . 


Guilders.  The  form  of  the  body  is  conical.  The  dorfal  fin  is 
triangular.  The  fnout  is  pointed.  The  teeth  are  en¬ 
larged  at  the  fummit,  rounded  and  cutting. 
r7L-  The  body  of  this  fi(h  is  round,  thick,  and  dimmiflies 
Defcnpuon.  ^ la!]>  The  head  refemblcs  an  obtvife  cone. 

It  is  fwelled  out  towards  the  top  above  the  orbits  of 
the  eyes.  It  then  gradually  diminilhes,  and  ends  in  a 

The^yes  are  placed  oppofite  to  the  opening  of  the 
mouth  ;  and  the  pupil  of  the  eye,  which  is  black,  is 
furrounded  with  a  white  iris.  Behind  the  eyes  there 
is  a  fmall  round  hole,  about  one  inch  in  diameter  : 
This  is  the  organ  of  hearing.  The  nollrils  are  plaeed 
between  the  breathing  hole  and  the  extremity  of  the 
fnout.  The  breathing-hole  is  fituated  on  the  top  oi 
the  head,  in  a  line  perpendicular  to  the  interval  be¬ 
tween  the  eyes  and  the  angles  of  the  mouth . 

The  peftoral  fins  are  attached  to  the  edges  ot  the 
lower  furfaee  of  the  body.  The  dorfal  fin  is  triangu¬ 
lar  and  is  fituated  very  nearly  on  the  middle  of  the 
trunk.  Dire&ly  under  the  dorfal  fin  on  the  belly  are 
the  parts  of  generation.  The  anus  is  fituated  at  an 
equal  diftanee  between  the  parts  of  generation  and  the 

ta*The  length  of  the  porpoife  is  from  four  feet  to  fix 
and  eight.  This  filh  is  an  excellent  fwimmer.  V\  hen 
it  rifes  to  the  furfaee  to  refpire,  the  back  only  appears; 
the  head  and  tail  are  kept  under  water.  But  when  it 
is  dead,  it  becomes  ftraight. 

Food.  It  feeds  on  fmall  fillies,  and  purfues  them  with  in¬ 
conceivable  rapidity.  ,  .  .  . 

The  porpoife  is  generally  gregarious  ;  this  is  parti- 
_  _  1  i*  •  .D  -  Annuloiimi  in  tne  month 
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Manners. 


or  Botile-nofs 


French,  Dauphin ;  German,  Meerfchwein ,  Tuntmler  ; 
Dutch,  Dolphin  Tuymelaar ;  Norwegian,  Springer ; 
Iceland,  Leipter . 


jLne  poruunc  io  .  -  .  ,  -  , 

cularlv  the  cafe  in  the  time  of  copulation  m  the  month 
of  Augud.  It  is  not  unufual  to  fee  at  that  time  15 
males  in  purfuit  of  one  female  ;  and  fo  eager  are  they 
in  the  chafe,  that  they  are  often  thrown  aftiore.  T  he 
female  goes  with  young  10  months,  and  brings  forth 
one  at  a  time.  At  birth  the  young  one  is  of  confider- 
able  fize  and  it  conftantly  follows  the  mother  till  it  is 
weaned.’  When  a  pregnant  female  is  killed,  it  has 
been  obferved  that  the  tail  of  the  foetus  is  feen  thruft 


Sr 


The  body  is  nearly  oval.  The  dorfal  fin  is  eurved  Charadlj 
at  the  top.  The  fnout  is  battened  and  (harp.  The  teeth 
are  cylindrical  and  pointed.  .  #  . 82 1 

The  greated  thicknefs  of  the  dolphin  is  at  the  infer- DefcriP 
tion  of  "the  pe&oral  fins;  from  which  the  body  gra¬ 
dually  diminilhes  towards  the  head  and  tail,  and  thua 
has  the  oval  form.  The  head  enlarges  at  the. top  like 
that  of  the  porpoife  ;  but,  in  the  dolphin,  it  diminilhes 
in  thicknefs,  and  ends  in  a  flatted  beak,  like  that  of 
a  goofe.  The  jaws  are  of  equal  length,  and  furnifh- 
ed"on  eaeh  fide  with  a  row  of  cylindrical  teeth,  a 
little  pointed  at  the  end,  and  projefting  near  one  and 
a  half  inches  above  the  gum.  It  would  appear  that  the 
number  of  teeth  varies  according  to  the  age  and  fex. 

Klein  has  reckoned  96  in  the  upper  jaw,  and  90  in 
the  under.  Mr  Pennant,  oh  the  contrary,  mentions 
that  he  faw  19  teeth  in  the  latter,  and  21  in  the  for¬ 
mer.  Forty-feven  teeth  have  been  obferved  by  others 

in  each  jaw.  .  -  .  ,  , 

The  eyes  are  plaeed  almoft  in  the  fame  line  with  the 
opening  of  the  mouth.  The  breathing-hole  is  on  the 
top  of  the  head,  oppofite  to  the  orbit  of  the  eyes.  It 
appears  in  form  of  a  crefeent,  the  horns  of  which  are 
dire&ed  towards  the  fnout. 

The  pe&oral  fins  are  oval,  and  inferted  at  the  un¬ 
der  part  of  the  bread.  The  dorfal  fin  oeeupies  the 
middle  of  the  body.  It  is  curved  backwards  at  the 
extremity.  The  tail  fin  is  divided  into  two  lobes,  the 
one  of  which  folds  over  the  other.  . 

The  upper  furfaee  of  the  body  is  black  ;  the  bread 
is  white.  From  under  the  eyes  on  each  fide  paffes  a 
white  ray,  which  dretches  towards  the  peftoral  fins. 

The  dolphin  is  almod  always  an  inhabitant  of  the 
open  fcas,  and  very  rarely  approaches  the  (bore.  His 
motions  are  inconceivably  fwift  ;  and  hence  he  has 
been  named  by  the  mariners,  the  arrow  of  the  fee 1. 

The  length  of  the  dolphin  varies  from  five  to  nine  or 

ten  feet.  .  . 

The  defeription  which  has  now  been  given,  has  lit-Fabuio 
tie  relation  to  the  fanciful  accounts  whieh  have  been  1  0  J 
detailed  of  this  fidi,  or  to  the  imaginary  reprefenta- 
tions  by  the  ancient  painters  and  engravers.  On  the 
pieees  of  money  which  were  in  cireulation  in  the  time 
of  Alexander  the  Great,  and  are  preferred  by  Belon, 
as  well  as  on  other  medals,  the  dolphin  is  reprefented 

with 
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;iiiiiica-  .with  a  very  large  head,  a  fpacious  open  mouth,  and 

u,  6tc  tail  raifed  above  the  head. 

'"V -  No  animal  has  been  more  celebrated  by  the  ancient 

poets  and  hiftorians  than  the  dolphin.  From  the  ear- 
lieft  ages  he  was  confidered  as  coniecratcd  to  the  gods, 
and  honoured  as  ‘the  bencfa&or  of  man.  Pliny,  AL- 
lian,  and  other  ancient  authors,  fpeak  highly  of  his  at¬ 
tachment  to  mankind.  The  younger  Pliny  has  writ¬ 
ten  a  charming  ilory  of  the  loves  of  a  dolphin  for  Hip- 
pus  ;  and  Ovid  relates  with  all  the  beauties  of  poetry, 
the  dory  of  the  muiician  Arion,  who  being  purfued 
by  pirates  and  thrown  into  the  fea,  was  relcued  and 
laved  by  this  kind  animal. 

hide  (fide  majus)  tergo  delphina  recurvOy 
Sc  memorant  oticre  fuppofuijfe  novo . 
ll!e  fedens  citharamque  tenet,  pretiumqne  vehendi 
Cantat ,  et  cequoreas  carmine  mulcet  aquas . 

Di  pia  facia  vident.  Afris  delphina  recepit 
Jupiter  ;  et  fellas  jujfit  habere  novenu 

Ovid.  Fafti,  lib.  ii.  117. 

But  (pad  belief)  a  dolphin’s  arched  back 
Prefer ved  Arion  from  his  dellined  wreck  ; 

Secure  he  fits,  and  with  harmonious  drains 
Requites  his  bearer  for  his  friendly  pains. 

The  gods  approve  :  the  dolphin  heaven  adorns, 
And  with  nine  liars  a  conliellation  forms. 

But  after  all  thefe  fabulous  accounts  of  the  dolphin 
by  the  ancients,  and  the  prefages  drawn  by  the  modern 
failors  from  their  movements,  it  does  not  appear  that 
this  fpecies  of  filh  is  endowed  with  more  fagacity  than 
any  other  of  the  cetaceous  filhes,  or  difeovers  greater 
attachment  to  man.  What  may  have  been  the  foun¬ 
dation  of  thefe  fables,  it  is  not  our  prefent  objefl  to 
inquire.  It  is  true,  that  the  dolphin  and  others  of  the 
cetaceous  fillies  accompany  Ihips  for  feveral  days  to¬ 
gether.  But  this  feems  to  be  in  feareh  of  food,  on  ac- 
count  of  the  offals  of  animal  matters  that  are  thrown 
•verboard. 

3.  Delphinus  Tursio. 

Greenland,  Nefarnak  ;  French,  Le  Nafarnak . 

<  rakers.  The  form  of  the  body  is  conical.  The  dorfal  fin  i$ 
curved.  The  fnout  is  comprelfed  above.  The  teeth 
85  are  ftraight  and  blunt. 

1  cription  Xhe  greatell  thicknefs  of  this  fpecies  is  between  the 
dorfal  and  perioral  fins.  From  this  to  the  extremity  of 
the  tail  the  body  becomes  gradually  more  {lender. 

The  breathing  hole,  which  is  placed  above  the  orbits  of 
the  eyes,  is  about  inches  in  diameter.  The  anterior 
part  of  the  head  is  inclined  and  rounded,  and  terminates 
in  a  flat  beak.  The  lower  jaw  is  the  longed.  Both 
jaws  are  furnilhed  with  42  cylindrical  teeth,  which  are 
difpofed  in  a  fingle  row. 

The  pe6loral  fins  are  very  low,  and  are  of  a  falci¬ 
form  Ihape.  The  dorfal  fin  rifes  like  an  inclined  plane, 
and  is  incurvated  behind.  At  the  poflerior  bafe  of 
the  latter  fin  there  arifes  a  proje&ion  which  llretches 
to  the  tail.  The  tail  fin  is  divided  into  two  lobes  in 
form  of  a  crefcent. 

The  upper  part  of  the  body  is  black;  the  belly  is 
white. 

It  has  been  obferved  by  fome  naturaliils,  that  when 
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this  fpecies  rifes  to  the  furface  to  refpire,  a  great  part  Clailifica- 
of  the  body  appears  above  vrater.  It  inhabits  the  open  ,  tlon’  ^L\ 
feas,  and  is  confcquently  taken  with  difficulty.  The 
flefli,  the  fat,  and  the  entrails,  are  eaten  in  the  fame 
wray  as  the  porpoife. 

Plate 

4.  Delphinus  Orca,  the  Grampus ,  CXL,  fig.  4. 

French,  Epaulard  ;  Norwegian,  Spek- Hugger  ;  Hovah 
Hi/nd;  Dutch,  Botjhop  >  Iceland,  Huyding  ;  Swedes, 

DO  pare , 

The  body  is  nearly  oval.  The  dorfal  fin  is  very  charters, 
high.  The  teeth  are  conical  and  {lightly  curved.  87 

The  profile  of  the  grampus  is  oval  and  oblong  The  Defcription. 
greatell  thicknefs  is  about  the  middle  of  the  trunk, 
from  which  it  gradually  diminilhes  towards  both  ex¬ 
tremities.  The  fnout  is  Ihort  and  round.  The  lower 
jaw  is  broader  than  the  upper.  Both  jaws  are  furnilh- 
ed  with  conical  teeth,  which  are  unequal  and  curved  at 
the  top,  and  are  from  20  to  30  in  number  in  each  jaw. 

The  eyes  are  fituated  in  the  fame  line  with  the  open¬ 
ing  of  the  mouth. 

But  the  moll  diftinguilhing  mark  of  the  grampus  is 
the  dorfal  fin,  which  rifes  from  the  middle  of  the  back 
in  the  form  of  a  cone,  and  is  nearly  four  feet  in  height. 

The  peCloral  fins  are  very  broad  and  nearly  oval.  The 
tail  fin  is  divided  into  two  lobes  in  the  form  of  a  crcf- 
cent.  The  penis  is  three  feet  in  length. 

The  upper  part  of  the  body  is  black  ;  the  belly 
is  white.  Sometimes  white  fpots  are  obferved  on  the 
head  and  back. 

The  grampus  is  the  largell  filh  belonging  to  the  ge¬ 
nus.  Some  have  been  feen  of  2  5  feet  in  length  by  I  2  or 
1 3  in  circumference.  One  of  24  feet  long  was  taken  in 
the  mouth  of  the  river  Thames  in  the  year  1 759. 

All  naturaliils  agree  in  deferibing  the  grampus  as 
the  moil  cruel  and  voracious  of  the  family  of  the  dol¬ 
phin.  Its  ordinary  food  is  the  leal  and  fome  fpecies 
of  flat  filh.  But  it  it  faid,  that  it  w  ill  attack  the  porpoife, 
and  even  the  large  whale.  The  latter,  lo  far  from  de¬ 
fending  himfelf,  is  llruek  with  terror,  utters  dreadful 
Ihouts,  and,  to  efcape  from  the  enemy,  quits  the  open 
feas,  and  retires  towards  the  coalls,  which  is  perhaps 
the  reafon  that  the  whale  is  fometimes  thrown  aihore. 

The  grampus,  however,  is  often  the  vi&im  of  its  vora¬ 
city.  It  is  at  this  time  that  the  filhermen  watch  the 
opportunity  of  linking  him  with  the  harpoon* 

When  the  emperor  Claudius  was  engaged  in  the 
conllrudlion  of  the  harbour  of  Oltia,  a  grampus,  at¬ 
tracted  by  fome  Ikins  which  had  been  funk  in  a  lhip- 
wreck,  came  upon  the  coalt.  There  he  remained  lor 
feveral  days ;  and,  forming  a  kind  of  canal  to  receive 
his  huge  body  in  the  fand,  was  prote6led  from  the  agi¬ 
tation  of  the  fea.  While  in  purfuit  of  his  prey,  011c 
day,  he  was  driven  aihore  by  the  violence  of  the  waves.. 

The  back  appeared  above  the  furface  of  the  fea,  and 
refemblcd  a  ihip  with  its  bottom  upwards.  The  em¬ 
peror  caufed  llrong  nets  to  be  llrctched  acrofs  the 
mouth  of  the  harbour  to  prevent  the  efcape  of  the  filh, 
in  cafe  he  Ihould  again  get  into  the  water.  He  then 
advanced  in  perfon,  accompanied  with  his  pretorian 
bands,  and  exhibited  a  very  amufing  fpedacle  to  the 
Romans.  The  foldicrs  embarked  in  boats  were  order¬ 
ed  at  attack  him  with  fpears  and  other  miflile  wea¬ 
pons.  One  of  the  boats  v*as  filled  with  water,  and 
U  u  2  funk 
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€lafiifica-  funk  in  confequence  of  the  fifti  fpouting  with  great 
tion,  &c.  violence. 

a .  A  variety  of  the  grampus  is  dcfcribed  by  the  late 
Mr  John  Hunter,  in  the  Philofophieal  Tranfaftions 
for  1787.  It  is  diftinguithed  particularly  by  having  a 
very  large  belly,  which  diminiihes  fuddenly  towards 
the  region  of  the  anus.  The  dorfal  fin  reaches,  nearer 
the  tail.  It  has  the  form  of  a  re&angular  triangle, 
and  is  longer,  but  lefs  elevated  than  the  firft  dcfcribed. 
The  lower  part  of  the  body  is  not  perfectly  white,  but 
is  marked  with  brown  and  black  fpots. 


88 


5.  Delphinus  Gladiator,  the  Sea-Sword. 

Charafters.  The  form  of  the  body  of  this  fpecies  is  conieal. 

The  dorfal  fin  reiembles  a  fabre.  The  teeth  are  fmall 
g9  and  {harp. 

Defcription.  This  fpeeies  eomes  very  near  the  grampus  in  the 
form  of  the  head  5  but  it  is  chiefly  diftinguifhed  by 
the  dorfal  fin,  which  is  three  or  four  feet  high,  and 
about  1 8  inches  broad  at  the  bafe.  It  becomes  (len¬ 
der  toward  the  fummit,  and  is  incurvated  towards  the 
tail.  This  fin  feems  to  be  an  offenfive  inftrument  *, 
for  with  it  they  (trike  and  wound  the  whale.  The 
length  is  from  23  to  25  feet. 

This  fpeeies  is  gregarious.  They  are  found  to¬ 
gether  in  fmall  bodies,  which  attack  the  whale  with 
great  fury,  and  tear  off  large  maffes  from  his  body. 
When  he  becomes  warm  and  fatigued,  he  lolls  out 
his  tongue,  which  is  inftantly  feized  by  the  watchful 
enemy.  They  even  enter  the  mouth  and  tear  out  the 
tongue  entirely,  which  feems  with  them  to  be  a  deli¬ 
cate  morfel.  The  delphinus  gladiator  poffeffes  im- 
menfe  ftrength.  TLhey  have  been  knowrn  to  feize  upon 
a  dead  whale  that  was  dragged  by  a  number  of  boats, 
and  earry  it  to  the  bottom. 

They  are  found  near  Spitzbergen,  in  Davis  (traits, 
and  on  the  coafts  of  New  England,  and  even  fo  far 
north  as  the  790  of  latitude.  They  are  very  fat,  and 
the  oil  which  they  yield  is  efteemed  very  good. 


Chap, 

The  pectoral  fins  are  broad  and  of  an  oval  figure.  Chffifc 
The  dorfal  fin  is  wanting,  but  in  its  place  there  is  an  »tion> 
angular  protuberance,  ihe  tail  fin  is  divided  into 
twfo  rounded  lobes. 

The  penis  of  the  male  is  bony,  of  a  white  colour, 
and  cnclofed  in  a  {heath.  The  mainline  of  the  female 
are  placed  on  each  fide  of  the  organs  of  generation. 

The  whole  body  is  white,  and  marked  in  young 
fifties  with  brown  and  blue  fpots.  The  fkin  is  an  inch 
thick,  and  covers  a  layer  of  fat  of  three  inehes.  It  is 
faid  that  the  flefh  of  this  fpecies  has  a  reddifli  colour 
like  that  of  pork. 

It  lives  on  different  fifties,  particularly  the  cod  and 
the  foal  fiih.  And  as  the  throat  is  of  fmall  capacity,  it 
is  fometimes  fuffocated  in  attempting  to  (wallow  fifti  of 
too  large, fize.  The  female  has  one  young  at  a  time, 
which  at  birth  is  of  a  greenifh  eolour,  but  becomes 
afterwards  bluifh,  and  as  it  advances  in  age  is  white. 

The  females  are  gregarious,  and  the  young  follow  at 
their  fides,  imitating  all  their  motions.  This  fpeeies 
is  often  obferved  following  {hips,  and  exhibiting  by  a 
thoufand  different  motions  an  amufing  fpedacle. 

It  quits  the  open  fea  during  the  rigour^  of  winter, 
and  enters  the  bays  that  are  free  from  ice.  It  is 
feldom  an  objeft  of  trade,  on  aecount  of  the  little  ad¬ 
vantage  from  the  fat.  Their  arrival,  however,  is  con- 
fidered  by  the  whale  fifhers  as  the  fortunate  prefage 
of  an  abundant  fiftiery.  The  length  is  from  1 2  to  18 
feet. 


7.  Delphinus  Bidentatus. 


P 


6.  Delphinus  Leucas. 


Beluga,  Pennant’s  Quadrup.  •,  Wittfifch,  Andcrfon’s 
Iceland. 


Char  after?.  q’he  form  of  the  body  is  conical.  There  is  no  dor¬ 
fal  fin.  The  teeth  are  ftiort  and  blunt. 


Pefcriptior.  This  fpecies  has  been  arranged  by  fome  naturalifts 
among  the  whales,  but  having  teeth  in  both  jaws 
makes  it  properly  come  under  this  genus.  The  body 
refembles  a  lengthened  cone,  having  the  bafe  at  the 
pefloral  fins,  and  the  vertex  at  the  tail.  The  head  is 
ftiort,  and  ends  in  an  obtufe  fnout,  on  the  top  of  which 
is  a  protuberance  in  which  is  the  blow-hole,  which 
terminates  in  an  frblique  direction  towards  the  pofte- 
rior  part  of  the  body.  The  jaws  are  nearly  equal.  Ihe 
lower  jaw  is  furniflied  with  nine  fmall  obtufe  teeth  on 
each  fide,  vhieh  refemble  in  ftru&ure  the  grinding 
teeth  of  quadrupeds.  The  teeth  in  the  fore  part  of 
the  jaw  are  the  fmalleft.  In  the  upper  jaw  the  num¬ 
ber  of  teeth  is  the  fame,  but  they  are  more  pointed 
and  {lightly  euived. 

The  eves  are  not  larger  than  thofe  of  the  hog.  The 
opening  of  the  mouth  is  fmall,  and  the  tongue  is 
ftrpngly  attached  to  the  lower  jaw.  Behind  the  eyes  is 
external  opening  of  the  ear,  but  it  is  fcarcely  vifible. 


The  body  is  conical.  The  dorfal  fin  is  fpear-fhaped.  CharadtJ 
The  fnout  is  (lender  and  fiat.  There  are  two  (harp 
teeth  in  the  lower  jaw.  93 

This  fpecies  in  fome  of  its  characters  refembles  theDefcripd 
delphinus  turfio,  but  in  others  E  fo  different  that  it 
may  properly  be  regarded  as  a  diftindl  fpecies.  ^  ihe 
forehead  is  convex  and  rounded.  The  upper  jaw  is 
fiat,  and  ends  in  a  beak  like  that  of  a  duck  5  but  there 
arc  only  two  {harp  teeth  at  the  anterior  extremity  of 
the  lower  jaw.  The  peaoral  fins,  which  are  of  an 
oval  form  and  fmall  for  the  fize  of  the  body,  are  pla¬ 
ced  oppofite  to  the  angles  of  the  mouth.  Ehe  place 
of  the  dorfal  fin  correiponds  to  the  origin  of  the  tail, 
is  fpear-ftiaped,  pointed,  and  inclines  backward.  Th* 
tail -fin  is  divided  into  lobes,  forming  by  their  union  a 
crefeent.  The  lower  part  of  the  body  is  of  a  light 
brown  colour,  the  upper  part  is  brownilh  black.  1  his 
fpecies  is  fuppofed  to  be  from  30  to  40  feet  long. 


8  Delphinus  Butskopf,  Bottle-haded  or  Beaked 
Whale. 


•  94 

The  form  of  the  body  is  conieal.  The  dorfal  fin  is charad 
incurvated  towards  the  tail.  The  fnout  is  flat  and 
{lender.  The  upper  jaw  and  the  palate  are  furnifticd 

with  fmall  teeth.  #  .  ,95 

The  body  reprefen ts  a  cone  whofe  fummit  is  towards  Defcnp 
the  tail.  The  head  is  of  greater  height  than  breadth. 

The  front,  which  is  full  and  round,  beeomes  fuddenly 
narrow,  and  ends  in  a  flat  beak  rounded  at  the  extre¬ 
mity.  The  breathing-hole  is  on  the  top  of  the  head, 
oppofite  to  the  orbit  of  the  eyes  •,  it  forms  a  erefccot 
whofe  horns  are  turned  towards  the  tail.  This  is.  tne 

’■  characteriujc 
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tflifica-  charatlcriftic  mark  between  this  and  the  other  fpecies 
n,  of  deiphinus.  In  place  of  teeth  the  furface  of  the  pa- 
'■v'— '  ]ate  and  upper  jaw  are  covered  with  fmall  points,  which 
are  unequal  and  hard.  The  tongue  adheres  to  the 
lower  jaw,  and  is  notched  at  the  edges.  The  edge  of 
the  upper  jaw  is  alfo  notched. 

The  eyes  arc  convex  as  in  quadrupeds.  They  are 
furrounded  with  eyelids,  and  are  placed  nearly  in  the 
middle  of  the  fide  of  the  head. 

The  pe&oral  fins  are  attached  to  the  lower  part  of 
the  bread  j  they  are  fmall  in  proportion  to  the  fize  of 
the  fiih.  The  dorfal  fin  is  nearer  the  tail  than  the 
fnout  :  the  fummit  is  incurvated  backward.  The  tail- 
fin  is  divided  into  two  lobes  in  form  of  a  fickle. 

The  whole  body  excepting  the  belly  is  of  a  leaden 
colour. 

In  the  Journal  de  Physique  for  the  year  1789,  M. 
Bauflard  has  publiftied  an  account  of  two  cetaceous 
fifties  which  were  taken  near  Honfieur  in  September  of 
the  preceding  year.  The  largeft  was  23^  feet  long, 
and  the  fmalleft  1 24.  The  fifhers  of  Honfieur  per¬ 
ceived  them  at  a  diftance  ftruggling  on  the  ftrand. 
When  they  approached  they  found  the  fmalleft  ftuck 
on  the  fand  in  ftiallow  water.  The  mother  made  ma¬ 
ny  attempts  to  move  her  young  one  into  deep  water, 
and  not  only  failed  but  ftuck  fail  by  the  head,  the 
heavieft  part  of  the  body.  The  fiftiermen  firft  took 
poffeflion  of  the  young  one,  fecured  it  with  ropes  *,  and 
by  their  own  exertions,  aided  by  a  horfe  and  the  flow¬ 
ing  of  the  fea,  fucceeded  in  bringing  it  on  (bore.  They 
then  went  into  the  water  up  to  the  middle  to  fecure 
the  mother  •,  and  having  made  above  50  wounds  with 
knives  on  the  head  and  back,  and  a  large  wound  in  the 
belly,  at  which  the  fifti  feemed  to  be  in  great  pain,  by 
uttering  groans  like  thofe  of  a  hog,  they  were  driven 
off  by  the  violent  motion  of  the  tail.  A  fmall  anchor 
was  then  brought,  which  was  introduced  into  the  breath¬ 
ing-hole,  and  a  rope  was  fattened  round  the  tail.  The 
fifti  finding  herfelf  thus  entangled,  made  fueh  violent 
efforts,  that  (he  broke  a  thick  rope,  difengaged  herfelf 
from  the  anchor,  and  taking  the  advantage  of  the  rifing 
tide,  efcaped  and  launched  into  the  deep,  at  the  fame 
inftant  throwing  up  an  immenfe  quantity  of  water  mix¬ 
ed  with  blood  to  the  height  of  12  feet.  She  was  found 
next  day  floating  on  the  water  quite  dead,  at  the  di¬ 
ftance  of  three  leagues  from  Honfieur. 

The  following  are  the  principal  dimenfions  of  the 
young  fifti  and  the  mother. 

Young  one.  Mother . 

Feet  Inches.  Feet.  Inches. 


Total  length  126  23  6 

Greateft  circumference  80  157 

Diftance  from  the  breathing-hole 

to  the  extremity  of  the  fnout  III  44 

Length  of  the  dorfal  fin  10  20 

Height  of  ditto  o  7  1  3 

Length  of  the  pe 61  oral  fins  I  o  20 

Breadth  of  ditto  0  7  1  3 

Bcw/c-  Breadth  of  the  tail  fin  32  610 

re,  £«. 

ethot  9*  Delphinus  Feres. 


^tatters  In  this  fpecics  there  is  one  fin  on  the  back.  The 
Ijead  is  rounded.  The  teeth  are  oval  and  obtufe. 
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The  head  is  nearly  of  the  fame  height  as  the  length.  Claffifica- 
It  is  very  thick  at  the  top,  and  fuddenly  dimitiiftiing  ,tion>  &c- r 
towards  the  anterior  part  ends  in  a  ftiort  round  fnout.  ^ 

The  jaws  are  equal  *,  they  are  covered  with  membra-  Defcriptioru 
nous  lips,  and  furnifhed  internally  with  a  row  of  teeth  \ 

20  have  been  reckoned  in  each  jaw.  The  form  of  the 
teeth  conftitutes  the  diitin6tive  chara6tcr  of  the  fpe¬ 
cies.  The  large  and  the  fmall  teeth  are  equal  in  num¬ 
ber.  The  largcft  are  above  an  inch  long  by  half  an 
inch  broad.  The  fmall  teeth  are  only  five  or  fix  lines 
in  length. 

The  Ikeleton  of  one  of  this  fpecies  is  preferved  in 
the  cabinet  of  natural  hiftory  at  Frejus  in  France.  The 
length  is  14  feet.  The  bones  of  die  Ikull  are  1  foot 
10  inches  long,  and  1  foot  5  inches  broad. 

This  fpecies  is  found  in  the  Mediterranean  fea. 


Chap.  II.  Of  the  Anatomy  and  Phyftology  of  Cetace¬ 
ous  Fifes. 
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It  has  fallen  to  the  lot  of  few  anatomifts  to  have  an  Difficulties 
opportunity  of  examining  with  accuracy  the  ftru6turein^cAl  mn£ 
of  cetaceous  fifties.  The  fame  difficulties  which  have  0f 
retarded  the  progrefs  of  their  natural  hiftory,  operate thefr  ftruc- 
perhaps  ftill  more  powerfully  in  preventing  the  acqui-ture. 
fition  of  information  with  regard  to  their  anatomical 
ftru6ture.  They  are  not  inhabitants  of  thofe  parts  of 
the  world  where  this  knowledge  is  in  that  improved 
ftate  to  render  fueh  inveftigations  fuccefsful^  and  when 
they  are  accidentally  found  on  the  fhores  of  civilized 
countries,  the  anatomift,  whofe  fkill  and  dexterity  on¬ 
ly  could  be  advantageoufly  employed  in  the  examina¬ 
tion,  is  not  always  at  hand,  and  they  are  too  large  to 
be  tranlported  to  the  diffe6ling-room,  where  the  nature 
and  ftru6lure  of  the  different  parts  could  be  patiently 
traced  and  faithfully  demonft rated.  Several  of  the 
fpecies  of  this  tribe  of  fifties  have  been  diffedled  by  the 
late  Mr  John  Hunter,  the  detail  of  which  he  has  gi¬ 
ven  in  a  paper  on  the  Stru6lure  and  Economy  of 
Whales,  in  the  Philofophical  Tranfa6lions  for  the  year 
1787;  and  to  this  paper  we  muff  acknowledge  our- 
felves  indebted  for  the  principal  part  of  the  anatomical 
knowledge  which  we  propole  to  lay  before  our  readers 
in  the  prefent  chapter.  .  ^ 

We  have  already  mentioned  the  chara6ters  which Di ft indHvor 
diftinguifti  the  whale  tribe  from  fifties  in  general.  1  hey  chara&er?*. 
have  indeed  nothing  peculiar  to  fifti  except  that  they 
live  in  the  fame  element,  and  have  the  lame  powers 
of  progreflive  motion  as  thofe  fiih,  whieh  from  their 
nature  mult  move  with  great  velocity.  This  feems  to 
be  the  cafe  with  all  fiih  which  come  to  the  furface  of 
the  water,  as  the  whales  mult  do  for  the  purpofe  of 
refpiration.  It  has  alfo  been  obferved  that  they  are  roo 
more  clofely  allied  to  quadrupeds  than  to  fifti.  They  Allied  to 
have  in  many  refpe6ts  the  peculiar  llru6ture  and  eco-  quactrupedv 
nomy  of  parts  which  belong  to  this  clafs  of  animals. 

They  are  furniftied  with  lungs,  breathe  air,  and  have 
warm  blood.  .  .  roi 

This  tribe  of  animals  is  peculiarly  fitted  by-  their  pjttcd  for 
external  form  for  dividing  the  water  in  progreflive  rapid  me*- 
motion,  and  for  moving  with  confiderable  velocity. ■.•tions-- 
And,  on  account  of  the  uniformity  of  the  element  in 
which  they  live,  the  form  of  their  bodies  is  more  uni¬ 
form  than  in  animals  of  the  fame  clafs  that  live  on 
land. 
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Power  of 
4he  tail. 


The  form  of  the  head  is  commonly  a  cone  or  in¬ 
clined  plane.  The  Ipennaccti  whale  is  an  exception 
to  this,  in  which  it  terminates  in  a  blunt  furface.  The 
head  is  larger  in  proportion  to  the  body  than  in  qua¬ 
drupeds,  and  fwells  out  laterally  at  the  articulation  of 
the  lower  jaw.  This  feems  to  be  of  advantage  to  the 
animal  in  catching  its  prey,  as  there  is  no  motion  of 
the  head  on  the  body. 

Behind  the  pe£toral  fins,  at  the  infertion  of  which 
the  circumference  is  greateft,  the  body  gradually  di- 
mi  nifhes  to  the  fpreading  of  the  tail.  The  body  is  flat¬ 
tened  laterally  j  and  it  would  appear  that  the  back  is 
(harper  than  the  belly,  which  is  nearly  flat. 

The  progrefiive  motion  of  the  animal  is  performed  by 
the  tail,  which  moves  the  broad  termination  or  lobes, 
operating  in  the  fame  manner  as  an  oar  in  fculling  a 
boat.  And  for  the  purpofe  of  preventing  any  obilruc- 
tion  in  moving  through  the  water,  it  may  be  obferved 
that  all  the  external  parts  of  the  elafs  mammalia,  that 


live  on  land,  are  either  entirely  wanting,  or  are  con¬ 


cealed  under  the  (kin  in  cetaceous  fifties. 


Sect.  I.  Of  the  Bones . 


The  (kele-  ’  The  bones  alone,  Mr  Hunter  obferves,  when  proper- 
ton  gives  ]y  united  into  the  (keleton,  in  many  animals  give  the 
°f  1  general  (hape  and  character.  But  this  is  not  fo  de- 
"  ^Uera  cidedly  the  cafe  in  this  order  of  animals.  In  them  the 
head  is  immenfely  large,  the  neck  imall,  there  are  lew 
ribs,  in  many  a  veryihort  ftemum,  and  no  pelvis,  with 
a  long  fpine  terminating  in  a  point,  fo  that  thefe  bones 
being  merely  joined  together  do  not  afford  any  idea  of 
the  regular  (hape  of  the  animal.  The  different  parts  of 
the  (keleton  are  fo  enclofed,  and  the  proje£ting  fpaces 
between  the  parts  fo  filled  up,  that  they  are  altogether 
concealed,  and  give  to  the  animal  externally  an  uniform 
r  and  elegant  form. 

Bonesofthe  The  great  fize  of  the  bones  of  the  head  leave  but 
head;  a  fmall  cavity  for  the  brain.  In  the  fpermaceti  whale 
it  is  not  eafy  to  difeover  where  the  cavity  of  the  (kull 
lies.  This  is  alfo  the  cafe  with  the  large  whalebone 
and  bottle-nofc  whale.  In  the  porpoife,  the  (kull  con- 
(litutes  the  principal  part  of  the  head  :  for  the  brain 
is  found  to  be  confiderably  larger  in  proportion  to  the 
fize  of  the  animal.  The  bones  of  one  genus  differ 
very  much  from  thofe  of  another.  In  the  fpermaceti 
and  bottle -nofe  whales,  the  grampus  and  the  porpoife, 
the  lower  jaws,  efpeeially  at  the  pofterior  ends,  refem- 
ble  each  other  5  but  in  others  it  is  very  different.  The 
number  of  particular  bones  is  alfo  obferved  to  vary  very 
107  much. 

of  the  neck  Vertebra. — The  piked  whale  has  feven  vertebrae  m 

and  back ;  the  neck,  1 2  in  the  back’  and  27  to  the  tail.  I  his 
makes  the  whole  number  46.  In  the  porpoife  the  cer¬ 
vical  vertebras  are  feven  in  number.  There  is  one 
common  to  the  neck  and  back,  14  proper  to  the  back, 
and  30  to  the  tail,  making  in  whole  51.  The  cervi¬ 
cal  vertebrae  of  a  bottle-nofe  whale,  were  the  fame  in 
number  as  thofe  of  the  porpoife.  There  were  1 7  in  the 
bu'  .k  and  37  in  the  tail,  wrhich  make  the  whole  num¬ 
ber  60.  Four  of  the  vertebrae  of  the  neck  in  the  por- 
poife  are  anehylofed,  or  have  grown  together.  The 
alias  in  every  one  of  this  order  of  animals  that  has  been 
examined  is  the  thickeft  of  the  vertebrae.  It  feems  to 
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be  compofed  of  two.  There  is  no  articulation  between 
the  firft  and  iecond  vertebrae  of  the  neck  to  admit  of 
rotatory  motion.  The  vertebrae  of  the  neck  are  very 
thin,  fo  that  the  diffance  between  the  head  and  fhoulders 
is  as  (hort  as  poflible. 

Sternum  or  Breafbone . — This  is  very  fiat  in  the  piked  of 
whale,  and  eonfiffs  of  a  fingle  very  ihort  bone.  1  he  ^rea  ■* 
breaftbone  of  the  porpoife  is  confiderably  longer  ;  it  is 
compofed  of  three  bones,  which  are  of  iome  length  in 
the  imall  bottle-nofe  whale.  The  firft  rib  of  the  piked 
whale,  and  the  three  firft  of  the  porpoife  are  articulated 
to  the  fternum 

Ribs. — The  fmall  bottle-nofe  whale,  differed  by  Mr  Ribs 
Hunter,  had  1 8  ribs  on  each  fide  \  and  the  porpoife  had 
1 6.  Fifteen  ribs  have  been  reckoned  in  the  fkeleton  of 
the  dolphin.  A  large  whalebone  whale  had  1 3  ribs  on 
each  fide,  which  were  21  feet  long  and  18  inches  in 
circumference.  The  fpermaceti  whales  which  were 
thrown  a(hore  on  the  eoaft  of  Brittany  in  Franee,  had 
only  b  ribs  on  each  fide.  They  were  5  feet  long  and 
6  inches  in  circumference.  .  .  1 

The  ends  of  the  ribs  that  have  two  articulations,  in  articulate 
the  whole  of  this  tribe,  Mr  Hunter  obferves,  are  arti- 
culated  with  the  body  of  the  vertebrae  above,  and  with 
the  tranfverfe  proeefles  below,  by  the  angles,  io  that 
there  is  one  vertebra  common  to  the  r.eck  and  back. 

In  the  large  whalebone  whale  the  firff  rib  is  bifurcated, 
and  consequently  is  articulated  with  IwO  vertebrae. 

PeBoral  or  lateral  fins. — Thefe  are  analogous,  and  PedWi 
fomewhat  fimilar  in  conftru&ion  to  the  anterior  ex-^sfimHa 
tremities  of  quadrupeds.  They  are  compofed  of  a  Amities 
fcapula  or  fiioulder-blade,  os  humeri,  ulna,  radius,  car-  qur,^rUp€ 
pus,  and  metacarpus,  which  lafl  may  include  the  fin- 
the  number  of  bones  being  fuch  as  may  be 


gers, 


reckoned  fingers,  although  they  are  included  in  one 
general  covering.  The  number  of  bones  in  each  is 
different,  the  fore-finger  has  five,  the  middle  and  ring- 
finger  has  feven,  and  "the  little  finger  has  four.  Theie 
bones  are  not  articulated  by  capfiilar  ligaments  as  in 
quadrupeds,  but  by  intermediate  cartilages  attached  to 
each  bone.  Thefe  cartilages  are  nearly  equal  in  length 
to  one-half  of  the  bone.  This  conftru£tion  gives 
firmnefs  and  a  confiderable  degree  of  pliability  to  the 
whole.  #  ii 

Teeth . — Of  this  tribe  of  animals  fomc  have  teeth  in  Teeth 
both  jaws,  fome  have  them  only  in  one,  while  there 
are  others  which  have  none  at  all.  Fhe  teeth  cannot 
be  divided  into  claffes  as  in  quadrupeds.  I  hey  are  all 
pointed  teeth,  and  arc  pretty  much  fimilar  in  form  and 
fize.  Each  tooth  is  a  double  cone,  one  part  of  which 
is  faftened  in  the  jaw,  and  the  other  projc&s  above  the 
gum.  In  fome,  indeed,  the  fang  is  flattened  and  thin 
at  the  extremity  \  and  in  others  it  is  curved.  113  J 

The  formation  of  the  teeth,  and  their  progrefs  after- formed  i 
wards,  feems  to  be  different  from  that  of  quadrupeds: 

For  they  feem  to  form  in  the  gum,  fo  that  they  muff  r0^e;^ 
either  extend  and  fink  into  the  jaw,  or  the  alveoli  muff 
rife  to  enclofe  them.  Mr  Hunter  thinks  this  lafl  the 
mod  probable,  fince  the  depth  of  the  jaw  is  increafed, 
fo  that  the  teeth  feem  to  fink  deeper  and  deeper  in  it. 

This  mode  of  formation  is  obferved  in  jaws  that  are 
not  fully  grown  ;  for,  as  happens  in  other  animals,  the 
teeth  inereafe  in  number  as  the  jaw  lengthens. 

It  does  not  appear  that  they  (lied  their  teeth,  or  * 

have  4 
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jatomy  have  new  ones  formed  fimilar  to  the  old.  This  Indeed 
and  feems  fcarcely  potfible  from  the  fituation  in  which 
.  -fiolog) •  are  originally  formed. 

Whalebone, — This  is  a  fubdance  peculiar  to  the 
1  niiar  whale.  It  is  of  the  fame  nature  as  horn.  It  is  there- 
lixance.  fore  entirely  compofed  of  animal  matter,  and  is  ex¬ 
tremely  eladic.  The  name  of  bone  is  undoubtedly 
improper,  as  it  has  no  earthy  matter  in  its  compofition  ; 
but  as  it  has  been  commonly  employed  we  (hall  Hill 
n 6  retain  it. 

t  o  kinds.  There  are  two  kinds  of  whalebone.  One  kind  is 
got  from  the  large  whale  ;  the  other  from  a  fmaller 
fpecies.  It  is  placed  in  the  iufide  of  the  mouth,  and 
is  attached  to  the  upper  jaw.  It  confifts  of  thin  plates 
of  different  fizes  in  different  parts  of  the  mouth.  The 
length  and  the  breadth  of  the  whalebone,  although 
not  always,  in  general  correfpond  pretty  nearly  ;  thofe 
117  plates  that  are  longed  being  alfo  the  broaded. 
liange-  Thefe  plates  are  arranged  in  feveral  rows  on  the 
1  L  outer  edge  of  the  upper  jaw,  fimilar  to  the  teeth  in 
other  animals,  and  dand  parallel  to  each  other,  one 
edge  being  towards  the  circumference  of  the  mouth, 
and  the  other  towards  the  infidc.  They  are  placed  at 
unequal  diftances  in  different  parts  of  the  mouth.  ^  In 
the  piked  whale,  they  are  only  one-fourth  of  an  inch 
afunder  at  the  greated  didance.  In  the  great  whale 
,  I11S  the  didances  are  greater. 

Her  row.  The  longed  plates  are  in  the  outer  row  \  and  the 
length  is  proportioned  to  the  different  didances  be¬ 
tween  the  different  parts  of  the  jaws.  Some  of  them 
are  14  or  1 5  feet  long,  and  12  or  15  inches  broad. 
Towards  the  anterior  and  poderior  part  of  the  mouth 
they  are  very  fhort.  They  rife  for  half  a  foot  or  more 
of  the  fame  breadth,  and  afterwards  fhelvc  off  from  the 
infide  till  they  come  nearly  to  a  point  at  the  outer- 
The  exterior  of  the  inner  rows  are  the  longed,  cor- 
refponding  to  the  termination  of  the  declivity  of  the 
outer,  and  become  (horter  and  (horter,  till  they  hardly 

flip  rife  above  the  gum. 

r  row.  The  inner  rows  are  clofer  than  the  outer,  rife  af- 
mod  perpendicularly  from  the  gum,  are  longitudinally 
Rraight,  and  have  lefs  declivity  than  the  other.  The 
plates  of  the  outer  row  make  a  ferpentine  line  late¬ 
rally,  and  in  the  piked  whale  the  outer  edge  is  the 
thicked.  Round  tile  line  made  by  their  outer  edges  runs- 
a  fmall  white  bead,  which  is  formed  along  with  the 
whalebone,  and  wears  down  with  it  ,  both  edges  of  the 
no  fmaller  plates  are  of  nearly  the  fame  thieknefs.  In  all 
V*  of  the  plates,  the  termination  is  in  a  kind  of  hair, 
as  if  the  plate  were  divided  into  innumerable  fmall 
parts.  The  exterior  plates- have  the  flrongeft  and  alfo 
longed. 

The  whole  furface  of  the  mouth  refembles  the  fkin 
of  an  animal  covered  with  drong  hair  ;  and  under  this 
furfaee  the  tongue  lies  when  the  mouth  is  (hut.  In 
the  piked  whale  the  projecting  whalebone  remains 
entirely  on  the  infide  of  the  lower  jaw,  when  the 
mouth  is  fhut,  becaufe  the  jaws  meet  everywhere  along 
their  furface.  Mr  Hunter  is-  at  a  lofs  to  explain  how 
this  is  effeHed  in  large  whales,  in  which  the  lower  jaw 
is  draight,  forming  a  horizontal  plane  *,  but  the  up¬ 
per  jaw  being  an  arch,  cannot  be  bid  by  the  former. 
He  therefore  fuppofes  that  a  broad  upper  lip  reaches 
tx>  the  lower  jaw  and  covers  the  whole. 

The  formation  of  the  whalebone  is  in  one  refpeft 
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fimilar  to  that  of  horn,  hair,  See.  but  it  has  another  Anatomy 
mode  of  growth  and  decay  which  is  peculiar.  The 
plates  form  upon  a  thin  vafcular  fubdance,  which  does  t  y 

not  immediately  adhere  to  the  jaw-bone  j  but  which  12 1 
has  a  more  denfe  vafcular  fubdance  between.  From  Formation* 
this  fubdance  thin  broad  proceffes,  corrcfponding  toPecu^af* 
each  plate,  are  fent  out  \  and  on  thefe  proceffes  the 
plate  is  formed,  in  the  fame  way  as  the  horn  on  the 
bony  cone,  or  the  tooth  on  the  pulp.  Each  plate  is 
neceffarily  hollow  at  the  growing  end,  and  the  fird 
part  of  the  growth  takes  place  on  the  infde  of  the  hol¬ 
low.  But  befides  this  mode  of  growth,  it  receives  ad¬ 
ditional  layers  on  the  outfide,  which  arc  formed  on  the 
vafcular  fubdance  extended  along  the  furface  of  the 
jaw.  This  part  alfo  forms  upon  it  a  kind  of  horny 
fubdance  between  each  plate,  which  is  very  white,-, 
rifes  with  the  whalebone,  and  becomes  even  with  the 
outer  edge  of  the  jaw,  and  the  termination  of  its  out¬ 
er  part  forms  the  bead  above  mentioned.  This  inter¬ 
mediate  fubdance  fills  up  the  fpaee  between  the  plates, 
as  high  as  the  jaw,  and  is  fimilar  to  the  alveolar  pre¬ 
cedes,  keeping  them  firm  in  their  places. 

As  both  the  whalebone  and  the  intermediate  fub¬ 
dance  are  constantly  growing,  a  determined  length' 
mud  be  fuppofed  neeeffary,  fo  that  there  mud  be  a  re¬ 
gular  mode  of  decay  edabllfhed,  which  does  not  de¬ 
pend  entirely  on  chance  or  accidental  circumdances. 

In  its  growth  there  feems  to  be  a  formation  of  three 
parts  \  one  from  the  rifmg  cone,  which  is  the  centre, 
a  fecond  on  the  outfide,  and  a  third  being  the  inter¬ 
mediate  fubdance.  Thefe  appear  to  have  three  dages 
of  duration  ;  for  that  which  forms  on  the  cone,  it  is 
fuppofed,  makes  the  hair  \  and  that  on  the  outfide 
makes  principally  the  plate  of  the  whalebone  \  and 
this,  when  got  a  certain  length,  breaks  off*,  leaving 
the  hair  proje&ing,  becoming  at  the  termination  very 
brittle  •,  and  the  third  or  intermediate  fubdance,  by  the 
time  it  rifes  as  high  as  the  edge  of  the  fkin  of  the  jaw, 
decays  and  foftens  away. 

The  ufe  which  has  been  aferibed  to  the  whalebone, 
is  principally  for  the  retention  of  the  food  till  it  is  ^ 

fwallowed  $  for  it  is  fuppofed  that  the  fffh  w:hich  are  f  ' 

taken  by  the  fpecies  of  w  hale  having  this  peculiar  con- 
ft ruction  of  the  mouth,  are  fmall  when  compared  with 
its  fize.. 

Sect.  II.  Of  the  Shin  and  Mufcles . 

The  cuticle, ,or  fcarf-fkin,  in  this  order  of  animals,  is  Cuticle, 
fimilar  to  that  on  the  foie  of  the  foot  in  the  human 
fpecies.  It  feems  to  be  compofed  of  a  number  of  layers, 
which  may  be  feparated  by  dight  putrefa&ion.  Mr 
Hunter  fufpefts  that  this  arifes  from  a  fucceflion  of  cu¬ 
ticles  being  formed.  The  fibres  of  the  cuticle  appear 
to  have  no  particular  dire&iom  It  has  no  eladieity, 
but  is  eafily  torn  afunder.  The  internal  layer  is  tough 
and  thick,  and  in  the  fpermaeeti  whale,  the  external 
furface  refembles  coarfe  velvet.  The  cuticle  gives 
the  colour  to  the  animal.  In  parts  that  are  dark,  a 
dirty  coloured  fubdance  has  been  wafhed  away  in  fe- 
parating  the  cuticle  from  the  true  fkin.  This  feems  to 
be  the  rete  mucofutn.  *  l2 ^ 

The  cutis  or  true  fkin  in  cetaceous  fidies  is  extreme-  True  (kin*, 
ly  villous  in  the  external  furface,  correfponding  to  the 
rough  furface  of  the  cuticle,  and  forming  ridges  irr 

fome 
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Anatomy  fome  parts.  The  villi,  which  are  foft  and  pliable, 

Ph  rfo  ^oat  *n  %vaterJ  an^  are  °hferved  to  be  longer  or  Ihorter 
t  jn  proportion  to  the  fize  of  the  animal.  In  fomc  they 

are  one-fourth  of  an  inch  in  length,  and  in  all  they  are 
very  vafcular. 

The  cutis  feems  to  be  the  termination  of  the  cellular 
membrane  of  the  body  more  clofely  united,  having 
fmaller  interftiees,  and  becoming  more  compa6t.  In  fat 
animals  the  diftin£tion  between  {kin  and  cellular  mem¬ 
brane  is  fmall,  the  gradation  from  the  one  to  the  other 
being  almod  imperceptible  j  for  the  cells  of  both  mem¬ 
brane  and  fkin  being  loaded  with  fat,  the  whole  feems 
to  be  one  uniform  fubftance.  A  loofe  clallie  fkin 
would  appear  to  be  improper  in  this  tribe  of  animals  j 
it  is  therefore  always  on  the  ftretch  by  the  adipofe 
membrane  being  loaded  with  fat.  In  fome  places,  in¬ 
deed,  where  it  feems  to  be  neceffary,  it  podeffes  con- 
fiderable  eladicity,  as  at  the  fetting  on  of  the  fins,  and 
under  the  jaw,  round  the  opening  of  the  prepuce,  the 
nipples,  &c.  to  allow  free  motion  in  thefe  parts,  where 
it  is  obferved  that  there  is  more  reticular  and  led  adi¬ 
pofe  membrane. 

In  the  piked  whale  there  is  a  very  lingular  mftance 
of  an  eladic  cuticular  contraction.  1  he  whole  fkin 
of  the  fore  part  of  the  neck  and.  bread:,  and  as  far 
down  as  the  middle  of  the  belly,  is  extremely  elailic  \ 
but  it  reecives  an  increafcd  lateral  elalticity  by  being 
ribbed  longitudinally.  It  is  not  eafy  to  fay  why  this 
part  which  eovers  the  thorax  fhould  poffefs  fo  much 
elalticity,  for  this  part  of  the  body  cannot  be  increafed 
in  fize. 

Mufcles.  The  flefhy  or  mufcular  parts  of  cetaceous  hlhes 
refemblc  that  of  molt  quadrupeds.  Perhaps  it  comes 
nearer  to  that  of  the  bull  or  horfe  than  to  that  of  any 
other  animal.  Some  of  the  fielhy  parts  are  very  firm  *, 
and  about  the  bread  and  belly  they  are  mixed  with  ten- 
125  dons. 

Tendons.  The  body  and  tail  of  this  tribe  of  animals  are  com- 
pofed  of  a  feries  of  bones  connected  together,  and  moved 
as  in  filh  ;  but  the  movements  are  produced  by  long 
mufeles,  with  long  tendons.  This  renders  the  body 
thicker,  and  the  tail  at  its  dem  fmaller,  than  any  other 
fwimming  animal. 

The  deprelfor  mufcles  of  the  tail,  whieh  are  fimilar 
in  fituation  to  the  pfose,  make  two  very  large  ridges 
on  the  lower  part  of  the  cavity  of  the  belly,  rifing 
much  higher  than  the  fpine,  and  the  lower  part  of  the 
aorta  paffes  between  them.  Thefe  two  large  mufeles 
go  to  the  tail,  which  may  be  confidered  as  the  two 
poderior  extremities  united  in  one. 

The  mufcles  of  cetaeeous  animals  lofe  their  fibrous 
druCture  a  very  diort  time  after  death,  and  become  as 
uniform  a  texture  as  a  mafs  of  clay,  and  even  fofter. 
This  change  no  doubt  arifes  from  incipient  putre¬ 
faction,  although  no  evidence  of  this  procefs  being 
begun  is  to  be  had  from  any  offenlive  fmell.  -j-his 
change  is  mod  remarkable  in  the  large  mufcles,  as  thofe 
of  the  baek  and  the  pfose  mufcles.  # 

The  Tail . _ The  condru&ion  of  the  tail  affords  an 

indanee  of  a  lingular  piece  of  mechanifm.  It  is  com- 
nofed  of  three  layers  of  tendinous  fibres,  which  are  co¬ 
vered  with  the  cutis  and  cuticle.  Two  of  thefe  layers 
are  external  ;  the  other  is  internal.  The  direChon  of 
the  fibres  of  the  external  layers  is  the  fame  as  in  the 
tail,  forming  a  dratum  about  one-third  of  an  inch 
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.thick  *,  but  varying,  as  the  tail  is  thicker  or  thinner.  <ynatoi^ 
The  middle  layer  is  compofed  entirely  of  tendinous  fi-  and 
bres,  palling  directly  acrofs  between  the  two  external 
layers,  their  length  being  in  proportion  to  the  thick-  n6 
nefs  of  the  tail.  This  ItruCture  gives  amazing  drengthvery  ftrorj 
to  this  part  of  the  animal. 

The  fubdance  of  the  tail  is  fo  firm  and  compadt, 
that  the  veffels  remain  in  their  dilated  date,  even 
when  they  are  cut  aerofs.  This  fedtion  confids  of  a 
large  veffel,  furrounded  by  as  many  fmall  ones,  as  can 
come  in  contadt  with  its  external  furface.  The  fins 
are  merely  covered  with  a  drong  condenfed  adipofe 
membrane. 

Sect.  III.  Of  the  Organs  of  Digefion  and  Excretion, 

127  I 

In  the  whale,  the  oefophagus  begins  at  the  fauees, Guilt t.  I 
as  in  other  animals.  At  the  beginning  it  is  circular, 
but  is  foon  divided  into  two  paffages  by  the  epiglottis 
eroding  it.  Pading  down  in  the  poderior  mediadinum, 
to  which  it  is  attached  by  a  broad  part  of  the  fame 
membrane,  its  anterior  furface  makes  the  poderior 
part  of  a  cavity  behind  the  pericardium.  Having 
paffed  through  the  diaphragm,  it  .  enters  the  domaeh, 
and  is  lined  with  a  very  thick,  white,  and  foft  euticle, 
which  is  continued  into  the  fird  cavity  of  the  domaeh. 

The  inner  or  true  coat  of  the  oefophagus  is  white,  and 
of  confiderable  denfity,  but  it  is  not  mufcular  }  for  it 
is  thrown  into  large  longitudinal  folds,  by  the  contrac¬ 
tion  of  the  mufcular  fibres.  This  coat  is  very  glandu¬ 
lar  \  many  orifiees  of  glands,  efpecially  near,  the  fauces, 
are  vifible.  The  oefophagus  is  larger  than  it  is  in  qua¬ 
drupeds,  in  proportion  to  the  bulk  of  the  animal,  but 
of  lefs  fize  than  it  ufually  is  in  fiih.  One  in  2  the 
piked  whale  that  was  meafured,  was  three  inches  and 
a  half  wide.  .  _  n$  J 

The  domaeh,  as  in  other  animals,  lies  on  the  left  fide  Stomach  I 
of  the  body,  and  terminates  on  the  pylorus  towards  theandintei' 
right.  The  duodenum  paffes  down  on  the.  right  ddc,tmes’  I 
as  in  the  human  body  lies  on  the  right  kidney,  and 
then  paffes  to  the  left  fide,  behind  the  afeending  part 
of  the  colon  and  root  of  the  mefentery,  comes  out  on 
the  left  fide,  and  getting  on  the  edge  of  the  mefentery, 
becomes  a  loofe  intedine,  forming  the  jejunum.  In 
this  courfe  behind  the  mefentery,  it  is  expofed  as  in 
mod  quadrupeds.  The  jejunum  and  ileum  pafs  along 
the  edge  of  the  mefentery  downwards,  to  the  lower 
part  of  the  abdomen.  The  ileum,  near  the  lower  end, 
makes  a  turn  towards  the  right  fide,  mounts  upwards 
round  the  edge  of  the  mefentery,  paffes  a  little  way  011 
the  right,  as  high  as  the  kidney,  and  there  enters  the 
colon  or  caecum.  The  eaecum,  which  is  about  feven 
inches  long,  and  refembles  that  of  the  lion  or  feal,  lies 
on  the  lower  end  of  the  kidney,  confiderably  higher 
than  in  the  human  body  ;  and  this  renders  the  amend¬ 
ing  part  of  the  colon  diort.  The  colon  paffes  oblique¬ 
ly  up  the  right  fide,  a  little  towards  the  middle  of  the 
abdomen  ;  and  when  as  high  as  the  domaeh,  erodes  to 
the  left,  and  acquires  a  broad  mefoeolon.  It  lies  here 
on  the  left  kidney,  and  in  its  paffage  down  inclines 
more  and  more  to  the  middle  line  of  the  body.  W  hen 
it  has  reached  the  lower  part  of  the  abdomen,  it  paffes 
behind  the  uterus,  and  along  the  vagina  in  the  female*, 
between  the  two  tedieles,  and  behind  the  bladder  and 
root  of  the  penis,  in  the  male  \  bending  down,  to  open 
on  what  is  called  the  belly  of  the  animal.  In  its  whole 
7  courfe 
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atomy  courfe  it  is  gently  convoluted.  In  thofe  which  have 

n°  caecum,  and,  therefore,  can  hardly  be  faid  to  have 
t  ,  a  colon,  the  inteftine,  before  its  termination  in  the  rec- 

^  turn,  makes  the  fame  kind  of  fweep  round  the  other 

inteftincs,  as  the  colon  does  where  there  is  a  caecum. 

For  the  fize  of  the  animal,  the  inteftines  are  not 
large.  In  thofe  of  1 8  or  24  feet  long,  they  are  not 
larger  than  in  the  horfe  ;  the  colon  is  very  fhort,  and 
has  little  more  capacity  than  the  jejunum  and  ileum. 
This  is  a  circuniftance  common  to  carnivorous  animals. 
In  the  piked  whale,  the  length  from  the  ftomach  to 
the  caecum  is  28J  yards,  the  length  of  the  caecum 
feven  inches,  and  of  the  colon  to  the  anus,  two  yards 
and  three  quarters. 

The  teeth,  in  the  ruminating  tribe  of  animals,  point 
but  the  kind  of  ftomach,  caecum,  and  colon  •,  but  in 
others,  as  the  horfe,  lion,  &c.  the  appearances  of  the 
teeth  only  indicate  the  kind  of  colon  and  esecum.  In 
the  cetaceous  tribe  of  fifhes,  whether  they  have  teeth 
or  not,  the  ftomachs  vary  little,  and  the  eircilmftance 
of  caecum  feems  not  to  depend  on  either  teeth  or  fto- 
maeli. 

The  ftomach,  in  all  the  fubje&s  examined  by  Mr 
Hunter,  confided  of  fcveral  bags  continued  from  the 
^  fiift  on  the  left,  towards  the  right,  where  the  laft  ter¬ 
ser  of  mirtates  in  duodenum.  The  number  and  fize  of  the 
ftomachs  differ  confiderably.  In  the  porpoife,  gram¬ 
pus,  and  piked  whale,  there  are  live  ;  in  the  bottle- 
nofe  whale,  feven.  The  two  firft  ftomachs  in  the  por- 
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poife,  bettle-nofe,  and  piked  whale,  are  the  largeft  $ 
the  others  are  fmaller,  but  not  uniformly  fo. 

The  firft  ftomach  has  very  much  the  fhape  of  an  egg 
with  the  fmall  end  downwards,  and  is  lined  with  a  con¬ 
tinuation  of  the  cuticle  from  the  oefophagus.  In  fome 
the  oefophagus  enters  the  upper  end  of  the  ftomach  • 
in  others,  it  enters  pofterioriy  and  obliquely.  The  fe¬ 
cond  ftomach  in  the  piked  whale  is  very  large,  and  ra¬ 
ther  longer  than  the  firft,  is  of  the  fhape  of  the  Italic 
letter  S,  and  paffes  out  from  the  upper  end  of  the  firft 
on  its  right  fide,  by  nearly  as  large  a  beginning  as  the 
body  of  the  bag.  In  the  porpoife,  where  this  fecond 
ftomach  begins,  the  cuticle  of  the  firft  ends.  The  in- 
fide  of  the  fecond  ftomach  has  unequal  rugae  like  an 
irregular  honey-comb.  In  the  piked  whale  the  rugae 
are  longitudinal,  and  in  many  places  deep,  fome  of 
them  being  united  by  Crofs  bands  :  in  the  porpoife  the 
folds  are  thick,  maffy,  and  indented  into  each  other. 
This  ftomach  opens  into  the  third  by  a  round  contradl- 
ed  orifice. 

The  third  ftomach  is  the  fmalleft,  appears  only  to  be 
a  paflage  between  the  fecond  and  fourth,  has  no  peculiar 
internal  ftrudlure,  and  terminates  in  as  large  an  open¬ 
ing  as  at  its  beginning..  It  is  from  one  to  five  inches 
long.  The  fourth  ftomach  is  lefs  than  either  tlie  firft 
or  fecond.  It  Feejns  to  be  flattened  between  the  fe¬ 
cond  and  fifth  }  and  in  fome,  as  the  porpoife,  it  is  long, 
and  paffes  in  a  ferpentine  courfe  like  an  inteftine.  The 
internal  furface  is  regular  and  villous,  and  opens  on  its 
right  fide  into  the  fifth.  The  fifth  ftomach  is  round  in 
the  piked  whale  *,  in  the  porpoife  it  is  oval :  it  is  fmall, 
and  terminates  in  the  pylorus  without  any  appearance 
of  a  valvular  ftru&ure,  Its  eoats  are  thinner  than 
thofe  of  the  fourth  •,  the  internal  furface  is  even,  and 
*t  is  commonly  tinged  with  bile.  In  fome*  as  the 
piked  whale  and  the  lairge  whalebone  whale,  there  is  a 
Vol.  V.  Part  I. 


caecum }  in  others,  as  the  porpoife,  grampus,  and  bot-  Anatomy 
tle-nofe  whale,  it  is  wanting.  ar|d 

The  ftrufture  of  the  inner  furface  of  the  inteftine  is  phyfld°g>%. 
very  fingular.  1  he  inner  furface  of  the  duodenum  of 
the  piked  whale  has  longitudinal  rugae  or  valves,  at 
fome  diftanee  from  each  other,  and  receiving  lateral 
folds.  .  The  inner  eoat  of  the  ileum  and  jejunum  ap¬ 
pears  in  irregular  folds,  which  may  vary  according  to 
the  adtion  of  the  mufcular  coat  of  the  inteftine,  yet  do 
not  feem  to  depend  entirely  on  this  eontradlion.  In 
fome  the  whole  tradl  of  the  inteftine  is  thrown  into 
large  cells  which  are  fubdivided  into  fmaller.  Thefe 
cells  have  the  appearance  of  pouehes  with  the  mouths 
downwards,  and  adt  like  valves  when  any  thing  is  at¬ 
tempted  to  be  palled  in  a  contrary  diredtion.  ^ 

Liver — Jn  this  tribe  of  animals  there  is  a  confider-  Refembles 
able  degree  of  uniformity  in  the  liver,  w  hich  in  fhape  t^ie  human* 
bears  a  near  refemblailce  to  the  human  liver,  but  is 
probably  lefs  firm  in  its  texture.  The  right  lobe  is 
the  largeft  and  thickeft,  and  there  is  a  large  fiflure  be¬ 
tween  the  t\ro  lobes,  in  which  the  round  ligament 
paffes.  Toward  the  left  the  liver  is  much  attached  to 
the  ftomach.  llie  gall-bladder  is  wanting  }  but  the 
hepatic  dudt,  which  enters  the  duodenum  about  feven 
inches  beyond  the  pylorus,  is  large. 

.  Pancreas. — The  pancreas  is  a  long  flat  body,  hav-  SitultwiL 
mg  its  left  end  attached  to  the  right  fide  of  the  firft 
eavity  of  the  ftomach.  It  croffes  the  fpine  at  the  root 
of  the  mefentery,  joins  the  hollow  curve  of  the  duo¬ 
denum  near  to  the  pylorus,  adheres  to  that  inteftine, 
and  its  dudl  enters  that  of  the  liver  near  the  termina¬ 
tion  in  the  gut. 

Spleen. — The  fpiecn,  which  is  involved  in  the  epi-  Smalf? 
ploon,.  is  fmall  for  the  fizc  of  the  animal.  In  fome  of 
the  tribe,  as  in  the  porpoife,  there  are  one  or  two  fmall 
ones,  not  larger  in  fize  than  a  nutmeg,  and  fometimes 
fmaller*  They  arc  placed  in  the  epiploon  behind  the 
Others. 

Kidneys.— The  kidneys  in  this  whole  tribe  of  ani-  Contfomel 
mals  are  conglomerated.  They  are  made  up  of  fmall- rated, 
er  parts,  which  are  connedled  only  by  cellular  mem¬ 
brane,  blood-veffels,  and  dudts.  The  fmaller  portions 
are  of  a  conical  figure ;  the  apex  is  placed  towards  the 
centre  of  the  kidney,  and  the  bafe  forms  the  external 
furface.  Each  portion  is  compofcd  of  a  cortical  and 
tubular  fubftance,  the  tubular  terminating  in  the  apex, 
which  apex  makes  the  mamilla.  Each  mamilla  has 
an  infundibulum,  which  is  long,  and  at  its  beginning 
wide,  embracing  the  bafe  of  the  mamilla,  and  becom¬ 
ing  fmaller.  Thefe  infundibula  at  laft  unite  and  form 
the  ureter. 

#  Ureters  and  Bladder. — The  ureter  comes  out  of  the  SmalL* 
kidney  at  the  lower  end,  and  paffes  along  to  the  blad¬ 
der,  which  it  enters  very  near  to  the  urethra.  The 
bladder,  which  is  of  an  oblong  fhape,  is  fmall  for  the 
fize  of  the  animal.  In  the  female  the  urethra  paffes 
•along ’to  th^  external  fulcus  or  vulva,  and  opens  juft 
under  the  clitoris,  as  in  the  human  fubjedl.  The  cap¬ 
ful#  renales ,  when  compared  to  the  human,  arc  fmall 
for  the  fize  of  the  animal.  They  are  flat  and  of  an 
©val  figure.  They  are  compofed  of  two  fubftances  j 
of  an  external  fubftance,  which  has  the  direction  of  its 
fibres  towards  the  centre  5  and  of  an  internal  fubftance^ 
which  is  more  uniform  and  has  lefs  of  the  fibrous  ap^ 
pearance. 
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1  Circulation. -The  heart  and  blood-veffels,  efpe- 
cially  the  veins,  are  probably  larger  m  proportion  to 
thei/fize  than  in  the  quadruped,  lhe  heart  is.  enclo- 
fed  in  its  pericardium,  and  is  attached  to  the  diaphrag 
as  in  the  human  body.  It  is  compofed  of  ^0  auncles 
and  two  ventricles,  is  fatter  than  m  Quadruped 
and  adapted  to  the  drape  of  the  cheft.  lhe  auricles 
have  a  greater  number  of  fafciculse,  pa  ing  ac*_. 

the  cavity  from  fide  to  fide,  than  m  many  other  ani¬ 
mals  ;  and  hefides  have  confiderable  muiculanty  a 
elallicity.  There  is  nothing  peculiar  in  the  ftrutture 
of  the  ventricles  of  the  heart,  in  their  valves  in  t 
arteries,  or  in  their  diftribution,  all  which  ^ve  a  fimi- 
larity  to  other  animals  whofe  parts  are  nearly 

Animals  of  this  tribe  have  a  g-ater  propor  on  of 

blood  than  any  other  yet  known*,  and  fame  arteries  are 
apparently  intended  as  refervous,  where  a  great  quan¬ 
tity  of  blood  is  required  in  any  part.  ^  here  is  a  ne  - 

>  »  -.-work  of 

arteries  in  the  fame  manner,  efpecially  where  it  pa  es 
"fton,  th.  brain,  .here  a  ihick  fublHuc  »  famed 
bv  their  ramifications  and  convolutions. 

In  examining  particular  parts  which  bear  any  rela¬ 
tion  to  thTfize  of  the  animal,  if  we  have  been  accuftom- 

ed  to  fee  them  in  the  middle-fized  animals,  jre  mu 
behold  them  with  aftomfhment  in  animal  like  the 
whale,  which  fo  far  exceed  the  common  bulk.  l  he 
heart  and  aorta  of  the  fpermaceti  whale,  for  m dance 
"of  immenfe  fize,  when  we  make  this  kind  of 
^  ^  The  latter  meafures  a  foot  in  diameter  *, 

velocity  with  which  it  moves,  the  mind  mud  be  filled 

'V1  The^vehis  feern  to  have  nothing  peculiar  in  their 
lhe  veins  in  thc  folds  on  the 

i-  ofThe  b  cad  asPii  the  piked  whale,  where  and 

inTebf  biood  of  this  order  of  animals  i.  f™1"  "  lj‘“ 

1  j  iVTr  Hunter  feems  to  think  that  the 
of  quadrupeds  Mr  Hunter  to  proportion  •  and 

quantity  o  red  g  fed  quantity  of  red  particles 

he  fuppofe,  that  tms  m  H  the  ammal 

fay  have  climate  or  at, no¬ 
heat;  for  as  they  live  in  a  ve  y  bodieS)  it  is 

beThr<.”n*y  yof  blood1  in  ihi.  Irib.  of  animals  is 
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a  compound  aaion,  as  for  inftance  the.  larynx  which  Ana** 
is  adapted  both  for  refpiration,  deglutition,  axid  found  , 
but  in  the  whale  tribe  it  feems  to  be  adapted  only  tor , - ^  1 

If  arvnx _ The  larynx  varies  much  in  ftrufture  and  Variei 

fize  i/the’  different  fpecies.  It  is  compofed  of  the  os 
hyoides,  thyroid,  cricoid  and  two  arytenoid  cartilages. 

The  os  hyoides  was  larger,  while  the  plages  were 
much  fmaller,  in  the  bottle-nofe  whale  of  24  feet  long 
than  in  the  piked  whale  of  17  feet.  In  the  bottle-nofe 
the  os  hyoides  is  compofed  of  three  bones,  with  two 
whofe  ends  are  attached  to  it,  making  five  m  all.  » 
the  porpoife  it  confifts  of  only  one  bone  (lightly  bent . 
it  has  no  attachment  to  the  head  as  m  many  quadru- 

PC  The  thyroid  cartilage,  in  the  piked  whale  is  broad 
from  fide  to  fide,  and  has  two  lateral  procefles  which 
are  long,  and  pafs  down  thc  outfide  'f  the  cricoid,  near 
to  its  lower  end,  and  are  joined  to  it,  as  m  the  hu¬ 
man  fubieft.  The  cricoid  cartilage  is  broad  and  Bat, 
making  the  pofterior  and  lateral  part  of  the  larynx,  and 
is  much  deeper  behind  and  laterally  than  before,  lhe 
two  arytenoid  cartilages  project  much  ^.dareu- 
nited  to  each  other  till  near  their  ends  ;  they  are 
articulated  on  the  upper  edge  of  the  ciicoid  CT0J 
the  cavity  of  the  larynx  obliquely,  and  make  thc  pai- 
fage  at  the  upper  part  a  groove  between  them.  In 
feveral  of  the  tribe,  the  epiglottis  makes  a  third  part 
of  the  paffage,  and  completes  the  glottis  by  forming 
it  into  a  canal.  No  thyroid  gland  has  been  difeover- 

e  '-Lungs _ The  lungs  are  two  oblong  bodies,  one  on  Not  t 

ead,  fide  of  the  cheft,  but  are  not  divided  into  fmaller m  of 
lobes  as  in  the  human  fubje-a.  They  are  of  con  1  on 
able  length,  but  not  fo  deep  as  in  the  quadruped,  from 
the  heart  being  broad  and  fiat,  and  filling  up  the  cheft. 
They  are  increafed  in  fize  by  riling  higher  up  in  the 
cheft  and  paffmg  farther  down  on  the  back.  The  verb 
tag;  “e  exw  A  eMic  in  **  Jubilance,  and  hav«m,.f 
thegappearance  and  confiftence  of  the  fpleen  of  an  ox. 

The  branches  of  the  bronchi*  which  ramify  into  the 
lungs,  have  the  cartilages  rounded,  which  feems  to  ad- 
mit  of -greater  motion  between  them.  . 

The  pulmonary  cells  are  fmaller  than  in  the  quadra, 
ped,  and  communicate  with  each  other, _  which  thofe 
of  the  quadruped  do  not;  for  by  blowing  into  m,e 
branch  of  the  trachea,  the  whole  lungs  may  be  fil- 

ledThc  diaphragm  has  not  the  fame  attachments^  as  inDia 
the  Quadruped  f  becaufe  the  ribs  m  this  tribe  do  not 
complete  the  cavity  of  the  thorax.  The  diap  «g™  is 
therefore  unconnefted  forwards  to  the  abdominal  mu  - 
cles  which  are  very  ftrong,  being  a  mixture  o  mu  cu- 
lar  and  tendinous  fibres.  The  cheft  islongefl  in  the  di- 
reftion  of  the  animal  at  the  back,  by  the  diaphragm 
paffmg  obliquely  backwards,  and  reaching  low  on  t  e 
foine  S  The  parts  immediately  concerned  in  refpiration 
Jre  very  ftrong.  This  is  particularly  the  cafe  with  the 
diaphragm.  This  feems  neceffary ,  as  the  animal  muft 
enlargeAhe  cheft  in  fo  denfe  a  medium  as  water,  the 
preffure  of  which  muft  be  greater  than  the _  counter- 
preffiire  from  the  air  infpired.  And  for  ti^  ^“e  r^|: 
Ton,  expiration  muft  be  eafily  performed  foi  he  piel 
fure  of  the  water  and  the  natural  elafticity  of  t  pa  ^ 
are  greater,  than  the  refiftance  of  the  internal  ai^ 
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atomy  that  It  may  be  produced  without  any  immediate  aflion 
Kind  0f  mu  Teles.  In  thefe  animals  the  diaphragm  Teems  to 

JJ.iolosfY  ke  ^jie  princlpa]  agent  in  inspiration. 

'  ’  Blow-hole,  or  pajfage  for  the  air . — In  animals  breath¬ 

ing  air,  the  nofe  is  the  paffage  for  the  air,  and  the  feat 
of  the  organ  of  fmelling  j  but  in  fome  of  the  cetaceous 
tribe,  this  fenfe  Teems  to  be  wanting  )  in  them,  there¬ 
by  in*?  fore,  the  noftrils  are  intended  merely  for  refpiration. 
t^ed  for  membranous  portion  of  the  pofterior  noftrils  is  one 

l  ■ratl0n*  canal )  but  in  the  bony  part,  in  moll  of  them,  it  is  di¬ 
vided  into  two.  In  thofe  which  have  it  divided,  it  is 
in  fome  continued  double  through  the  anterior  foft 
parts,  and  opens  by  two  orifices  j  but,  in  others,  it 
Unites  again  in  the  membranous  part,  making  exter¬ 
nally  only  one  orifice,  as  in  the  porpoife,  grampus, 
and  bottle-nofe  whale.  At  its  beginning  in  the  fauces, 
it  is  a  roundilh  hole,  furrounded  by  a  ilrong  fphin£ler 
mufele,  which  grafps  the  epiglottis :  the  canal  beyond 
this  enlarges,  and  opens  into  the  two  paffages  in  the 
bones  of  the  head.  In  the  fpermaceti  whale,  in  which 
the  canal  is  fingle,  it  is  thrown  a  little  to  the  left  fide. 
After  thefe  canals  emerge  from  the  bones  near  the  ex¬ 
ternal  opening,  they  become  irregular,  and  have  fulei 
palling  out  laterally*  of  irregular  forms,  with  corre¬ 
sponding  eminences }  and  the  ftru£lure  of  thefe  emi¬ 
nences  is  mufcular  and  fatty. 

f>  xLI.  Where  there  is  only  one  external  opening,  it  is 
$  if  2,  tranfverfe,  as  in  the  porpoife,  grampus,  bottle-nofe, 
and  fpermaceti  whale  \  but  when  it  is  double,  it  is 
longitudinal,  as  in  the  large  whalebone  whale,  and  in 
the  piked  whale.  Thefe  openings  form  a  paffage  for 
the  air  to  and  from  the  lungs*,  for  it  would  be  im- 
poflible  for  thefe  animals  to  breathe  through  the 
\  I  mouth. 

•  lung  In  the  whale  tribe,  the  fituation  of  the  opening  on 

vj  fitted  the  upper  furface  of  the  head  is  well  adapted  for  the 
wlefpira-  purpofe  of  refpiration  y  for  it  is  the  firfl  part  that  comes 
to  the  furface  of  the  water  in  the  natural  progreflive 
motion  of  the  animal.  The  animals  of  this  order  do 
not  live  in  the  medium  which  they  breathe.  This  re¬ 
quires  a  particular  conftru&ion  of  the  organs  which 
condufl  the  air  to  the  lungs,  that  the  water  in  which 
they  live  may  not  interfere  with  the  air  they  breathe. 
The  projecting  glottis  paffes  into  the  pofterior  noftrils, 
by  which  means  it  eroffes  the  fauces,  and  divides  them 
into  two  paffages. 

The  beginning  of  the  pofterior  noftrils,  which  an¬ 
swers  to  the  palatum  ?nolle  in  the  quadruped,  has  a 
fphin&er  which  grafps  the  glottis,  by  which  its  fitua- 
iion  is  rendered  ftill  more  fecure,  and  the  paffages 
through  the  head,  aerofs  the  fauces  and  along  the 
trachea,  are  rendered  one  continued  canal.  This  union 
of  glottis  and  epiglottis  with  the  pofterior  noftril  ma¬ 
lting  only  a  kind  of  joints,  admits  of  motion,  and  of  a 
dilatation  and  contraction  of  the  fauces  in  deglutition, 
from  the  epiglottis  moving  more  in  or  out  of  the  pof¬ 
terior  noftril.  This  tribe  of  animals  having  no  proje£l- 
mg  tongue,  and  therefore  wanting  its  extenlive  motion, 
and  the  power  of  fucking  things  into  the  mouth,  may 
perhaps  require  this  peculiarity  of  eonftrudlion  to  ren¬ 
der  the  communication  between  the  air  and  lungs  more 
perfeft.  But  how  far  this  is  the  cafe,  in  the  prefent 
Jlate  of  our  knowledge  of  the  ftru<fture  and  economy  of 
thefe  refpiratory  organs,  it  is  not  eafy  to  fay. 
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Sect.  V.  Of  the  Brain  and  Organs  of  Settfe .  ^2  ^ 

The  brain.— In  the  different  genera  of  the  cetaceous 
tribe  of  animals,  the  brain  differs  much,  and  alfo  in  152 
the  proportion  it  bears  to  the  bulk  of  the  animal.  The  Not  in  pro- 
porpoife  has  the  largeft  brain,  and  thus  comes  neareft 
to  the  human  fubjedl.  The  whole  brain  iseompadl.1  e  U 
The  anterior  part  projedls  lefs  forward  than  in  the 
quadruped  y  the  medulla  oblongata  is  lefs  prominent, 
and  lies  on  the  hollow  made  by  the  lobes  of  the  cere¬ 
bellum. 

The  brain  is  compofed  of  diftindlly  marked  cortical 
and  medullary  fubftanees.  The  medullary  fuoltanee 
is  very  white  y  the  cortical  like  the  tubular  fubftance 
of  the  kidney  y  and  thefe  two  fubftanees,  feem  to  be  in 
the  fame  proportion  as  in  the  human  brain.  The  la¬ 
teral  ventricles  are  large.  They  pafs  clofe  round  the 
ends  of  the  thalami  nervorum  opticorum .  The  thalami 
are  large  y  the  corpora  Jlriata  fmall.  Moft  of  the  other 
parts  have  a  great  refemblance  to  fimilar  parts  in  the 
human  brain. 

The  fubftance  of  the  brain  is  more  vifibly  fibrous  Subftance 
than  in  any  other  animal.  The  fibres  pafs  from  the  fibrous, 
ventricles  as  from  a  center  to  the  circumference,  and 
continue  through  the  cortical  fubftance.  The  brain  of 
the  piked  whale  weighed  four  pounds  10  ounces. 

The  fpinal  marrow  in  this  tribe  of  animals  is  propor-  Spinal  mar- 
tionally  fmaller  than  in  the  human  fpeeies.  It  is  row. 
largeft  in  the  porpoife  where  the  brain  is  largeft,  bear¬ 
ing  fome  proportion  to  the  quantity  of  brain.  But  this 
is  not  always  the  cafe  y  for  in  the  fpermaceti  whale, 
where  the  brain  is  fmall,  the  fpinal  marrow  is  propor¬ 
tionally  largeft.  It  terminates  about  the  twenty-fifth 
vertebra,  beyond  which  is  the  cauda  equina  ;  the  dura 
mater  is  no  farther  continued.  The  nerves  that  go 
off  from  the  fpinakmarrow  in  its  courfe  are  more  uni¬ 
form  in  fize  than  in  the  quadruped  y  the  parts  being 
more  equal,  and  no  extremities,  except  the  fins,  to  be 
fupplied.  The  ftrudlure  of  the  fpinal  marrow  is  more 
fibrous  than  in  other  animals y  when  feparated  longi¬ 
tudinally,  it  tears  with  a  fibrous  appearance,  but  whep 
feparated  tranfverfely,  it  breaks  irregularly. 

The  fkull  is  lined  with  the  dura  mater,  and  in  fome 
forms  the  three  proceffes  eorrefponding  to  the  divifions 
of  the  brain,  as  in  the  human  fubjedl  y  but  in  others  this 
divifion  is  bony.  Where  the  dura  mater  covers  the  fpi¬ 
nal  marrow,  it  differs  from  what  takes  place  in  other 
animals,  for  it  enclofes  the  marrow  clofely,  and  the 
nerves  immediately  pafiing  out  through  it  at  the  lower 
part,  as  they  do  at  the  upper,  fo  that  the  eauda  equina 
as  it  forms  is  on  the  outfide,  ©f  the  dura  mater.  r  ^ 

The  nerves  going  out  from  the  brain  are  fimilar  to  Nerves, 
thofe  of  the  quadruped,  excepting  in  thofe  that  want 
olfadlory  nerves,  as  the  porpoife.  As  the  organs  of 
fenfe  are  variously  formed  in  different  animals,  fitted 
for  the  different  modes  of  iinpreftion,  in  this  tribe  the 
eonftru&ion  is  varied  according  to  the  economy  of  the 
animal.  The  fenfes  of  touch  and  taftc  feem  to  be  adapt¬ 
ed  to  every  mode  y  but  thofe  of  fniell,  fight,  and  hear¬ 
ing,  probably  require  to  be  varied  or  modified  accord¬ 
ing  to  eireumftanees ;  and  according  to  thefe  eircum- 
ftanees  the  fenfes  are  formed. 

Serf e  of  touch. — The  Ik  in  in  this  tribe  of  animals  ap-Skl*5tke 
pears  in  general  to  be  well  calculated  for  fenfation.  feat  offe*- 
X  x  2  Thefe-bon..  J 
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Anatomy  The  whole  furfacc  is  covered  with  villi,  which  are  fo 
aiK*  many  vcffels,  and  it  mull  be  fuppofed  alfo  nerves. 
Phyfiology.  Whether  this  ltru6lure.be  only  neeeffary  for  acute  fen- 
fation,  or  whether  it  be  neeeffary  for  common  fenfation, 
is  not  known.  But  it  may  be  obferved,  that  where 
the  fenfe  of  touch  is  required  to  be  acute,  the  villi  are 
tifually  thick  and  long  \  and  this  is  probably  neeeffary, 
beeaufe  in  thefe  parts  of  the  body  where  the  fenfations 
of  toueh  are  aeute,  fueh  parts  are  covered  with  a  thick 
cuticle.  This  is  remarkably  the  cafe  in  the  ends  of  our 
fingers  and  toes,  and  in  the  foot  of  the  hoofed  animals. 
Mr  Hunter  feems  to  think  that  the  fenfe  of  toueh  pof- 

ir. 

in  mod  animals  is  not 

merel  the  — "V  _ —  _ _ _ is  alfo  intended  for  me- 

orgauof  ehanical  purpofes.  For  this  latter  purpofe  it  is  per- 
iafte.  haps  lefs  fo  than  in  any  other  unimal.  In  fome  it  has 
more  freedom  of  motion  than  in  others  j  and  the  reafon 
of  this  is  probably  the  difference  in  the  mode  of  eatch- 
ing  the  food  and  of  fwallowing.  In  thofe  with  teeth  it 
proje6ls  mod,  whieh  feems  lefs  neceffary  in  others  which 
merely  open  the  mouth  to  reeeive  the  food  along  with 
the  water,  or  fwim  upon  it.  In  the  porpoife  and  gram¬ 
pus,  the  tongue  is  firm  in  texture  \  but  in  the  fper- 
maccti  whale  it  refembles  a  feather  bed.  It  is  com  po¬ 
led  of  mufcle  and  fat  5  and  in  fome  is  pointed  and  fer- 
rated  on  the  edges. 

.  Senfe  of  f melting . — In  many  of  this  tribe  there  is  no 
fome.UnS  in  organ  °f  fniell  at  all  5  and  in  thofe  whieh  have  fuch  an 
organ,  it  is  not  that  of  a  fidi,  and  therefore,  like  theirs 
it  is  probably  not  calculated  to  finell  water.  It  be* 
eomes  a  matter  of  difficulty  to  account  for  the  manner 
in  whieh  fueh  animals  fmell  water,  and  why  others 
have  no  fueh  organ,  which  is  fuppofed  to  be  peculiar 
to  the  large  and  (mail  whalebone  \vhal6s.  Mr  Hunter 
is  of  opinion  that  the  air  retained  In  the  nodril  out  of 
the  current  of  refpiration,  which  by  being  impregnated 
with  the  odoriferous  particles  contained  in  the  wa¬ 
ter  during  the  a6t  of  blowing,  is  applied  to  the  organ 
of  fmell.  It  might  be  fuppofed,  he  obferves,  that  they 
Would  fmell  the  air  on  the  futfaee  of  the  water  by 
every  infpiration  as  animals  do  on  land  \  but  admitting 
this  to  be  the  cafe,  it  will  not  give  them  the  power  to 
fmell  the  odoriferous  particles  of  their  prey  in  the  wa¬ 
ter  at  any  depth  ;  and  as  their  organ  is  not  fitted  to  be 
affedled  by  the  application  of  water,  and  as  they 
cannot  fuek  water  into  the  noftrils  without  the  dan¬ 
ger  of  its  paffmg  into  the  lungs,  it  cannot  be  by  its 
application  to  this  organ  that  they  are  enabled  to 
fmell.  Some  have  the  power  of  throwing  the  water 
from  the  mouth  through  the  noftril,  and  with  fueh 
ioree  as  to  raife  it  30  feet  high.  This  no  doubt  an- 
fwers  fome  very  important  purpofe,  although  not  very 
obvious.  Mr  Hunter  fuppofing  that  fmelling  the  ex- 
'ternal  air  could  be  of  no  ufe  as  a  fenfe,  thinks  that 
they  do  not  fmell  in  infpiration.  j  for  the  organ  of 
fmell  is  out  of  the  dire61  road  of  the  current  of  air 
in  infpiration,  and  it  is  alfo  out  of  the  eurrent  of  water 
when  they  fpout  *,  may  it  not  then  be  fuppofed,  he 
afks,  that  this  finus  contains  air,  and  as  the  water  paffes 
m  the  a6t  of  throwing  it  out,  that  it  impregnates  this 
refervoir  of  air,  which  immediately  affe6ts  the  fenfe  of 
fmell  ?  This  operation  is  conje61ured  to  be  performed 
in  the  a6t  of  expiration  5  beeaufe  then  the  water  is 
faid  to  be  very  offenfive.  Mr  Hunter  adds,  that  if 
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this  folution  be  well  founded,  thofe  only  can  fpout  Anatomt 
which  have  the  organ  of  fmell.  But  as  fome  animals  ajd  I 
of  this  order  arc  entirely  deprived  of  this  organ,  and  ^yfiolod 
as  the  organ  in  thofe  which  have  it  is  extremely  finall,  , 

as  well  as  the  nerve  which  receives  the  impreffion,  it 
would  appear  to  be  lefs  neeeffary  in  them  than  in  thofe 
whieh  live  in  air.  1 

Senfe  of  hearing. — The  internal  ear  in  general  has  Similar J 
nearly  the  fame  eonftru&ion  as  that  of  quadrupeds,  quadru.  I 
The  bones,  the  cavities,  the  cartilages,  and  the  nerves 
are  the  fame,  their  difpofition  and  arrangement  vary¬ 
ing  in  fome  of  the  fpecics  5  and  from  this  there  arifes 
■a  difference  of  ffru6lure  in  thefe  organs,  and  perhaps 
alfo  a  difference  in  the  fenfation.  According  to  fome 
anatomifts,  the  femicireular  eanals  are  wanting  in  fome 
of  this  tribe  of  animals  y  while  they  have  been  deferi- 
bed  by  others.  Some  have  deferibed  the  form  of  the 
Vcftibulum  as  in  the  fpermaceti  whale,  others  have  de¬ 
nied  its  exiltence  altogether.  It  is  perhaps  owing  to 
their  being  lefs  eafily  dete6led,  that  they  have  been, 
fuppofed  not  to  exifi  at  all.  According  to  the  rela¬ 
tions  of  fiffiermen,  the  eetaeeous  tribe  have  the  fenfe 
of  hearing  as  aeute  as  that  of  quadrupeds.  ^  1 

Senfe  of  feeing. — The  organ  of  fight  in  this  tribe  ! 

feems  to  have  a  very  clofe  analogy  with  the  fame  or¬ 
gan  in  quadrupeds.  There  is  the  fame  relative  connec¬ 
tion  between  the  ehoroid  coat,  the  retina,  and  the  eryf- 
talline  humour.  In  fome  circumftances,  however,  they 
differ,  by  which  probably  the  eye  in  this  tribe  is  better 
adapted  to  fee  in  the  medium  through  which  the  light 
is  to  pafs.  The  eye  for  the  fize  of  the  animal  is  fmall ; 
from  which  it  is  eonjedtured  that  their  power  of  mo¬ 
tion  is  not  great.  As  no  obfervations  have  yet  been 
made  on  the  form,  fize,  and  denfity  of  the  different 
humours  of  the  eye,  any  thing  we  could  add  would- 
be  mere  conje6lure  founded  on  vague  analogy. 

Sect.  VI.  Of  the  Organs  of  Generation,  <&Yv 

If  the  cetaceous  tribe  of  animals  eome  near  to  fifhes  stmJbJ 
in  fome  point  of  refemblanee,  they  are  very  different  infimilarto 
thofe  of  others.  This  is  remarkably  the  eafe  in  the  thofe  of  n  * 
ftru6lure  of  the  organs  of  generation,  in  which  they™™^ 
come  nearer  in  form  to  thofe  of  ruminating  animals,  ’  t 
than  of  any  other  ;  and  this  fimilarity  is  more  ftriking 
in  the  female  than  in  the  male.  *,  for  the  fituation  muff 
vary  in  the  latter  on  aecount  of  external  cireum fiances.  ^ 

In  the  male  the  tefiicles  remain  in  the  fituation  in  which 
they  were  formed,  as  in  thofe  quadrupeds  in  which  they 
never  come  down  into  the  ferotum.  They  are  fituated 
near  the  lower  part  of  the  abdomen,  one  on  each  fide, 
upon  the  two  great  depreffors  of  the  tail  ;  and  at  this 
part  they  come  in  eontadl  with  the  abdominal  mufcles 
anteriorly.  The  vafa  deferentia  pafs  dire611y  from  the 
epididymis  behind  the  bladder,  or  between  it  and  the 
re6tum,  into  the  urethra.  The  vefieulse  femiitales  are 
wanting.  The  firu6ture  of  the  penis  is  nearly  the 
fame  as  that  of  the  quadruped.  The  ere6lores  penis, 
which  have  a  fimilar  infertion  to  thofe  of  the  human 
fubjeft,  as  well  as  the  aeeeleratores,  are  very  ftrong 
mufcles.  '  16} 

Thefe  organs  in  the  female  eonfifi  of  the  external  female 
opening  of  the  vagina,  the  two  horns  of  the  uterus, 
Fallopian  tubes,  fimbriae,  and  ovaria.  The  external 
opening  is  a  longitudinal  flit,  whofe  edges  meet  in  two 

oppofit* 
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latomy  oppofite  points,  forming  a  kind  of  fuleus.  The  vagina 
and  paffes  upwards  and  baekwards  in  a  diagonal  direction, 
yfiology*  refpC£Hng  the  cavity  of  the  abdomen,  and  then  divides 
■“  jnto  the  two  horns,  one  on  each  fide  of  the  loins. 
Thefe  afterwards  terminate  in  the  Fallopian  tubes,  to 
which  the.ovaria  are  attached.  The  infide  of  the  va¬ 
gina  is  fmooth  for  about  one-half  of  its  length,  and 
then  begins  to  form  fomething  fimilar  to  valves  pro¬ 
jecting  towards  the  mouth  of  the  vagina,  each  like  an 
cs  tinece.  Thefe  are  from  fix  to  nine  in  number.  They 
hardly  go  quite  round  where  they  fir  it  begin  to  form, 
but  the  laft  make  complete  circles  \  and  at  this  place 
the  vagina  becomes  fmaller,  and  continues  gradually 
to  decreafe  in  width  to  its  termination.  From  the  laffi 
projecting  part  the  paflage  is  continued  up  to  the  open¬ 
ing  of  the  two  horns  *,  and  at  this  plaee  the  inner  fur- 
faee  forms  longitudinal  rugae,  which  ftreteh  into  the 
horns. 

The  Fallopian  tubes,  at  their  termination  in  the 
uterus,  are  for  fome  inehes  remarkably  fmall,  they  then 
begin  to  dilate  fuddenly  *,  and  this  dilatation  inereafes, 
till  at  the  mouth  they  are  five  or  fix  inehes  in  diame¬ 
ter.  Through  their  whole  length  they  are  full  of 
longitudinal  rugae.  The  ovaria  are  oblong  bodies  a- 
bout  five  inehes  in  length  *,  one  end  is  attached  to  the 
end  of  the  Fallopian  tube,  and  the  other  to  the  horn 
of  the  uterus.  They  are  irregular  in  the  external  fur- 
face,  and  have  no  capfule  but  what  is  formed  by  the 
v  Fallopian  tube. 

In  what  pofition  the  a  Cl  of  eopulation  is  performed, 
does  not  feem  to  be  precifely  afeertained.  lhe  Green¬ 
land  fifhermen  fay,  that  they  arc  then  ereCt  in  the 
water,  the  heads  being  above  the  furface,  and  em¬ 
bracing  each  other  with  the  fins.  M.  de  St  Pierre, 
during  the  eourfe  of  a  voyage  to  the  ifle  of  France, 
aiferts,  that  he  faw  them  feveral  times  in  this  pofition. 
Others  as  confidently  affirm,  that  the  female  throws 
herfelf  on  her  baek  5  but  it  would  appear  that  this  po¬ 
fition  mull  interfere  with  the  aCl  of  refpiration,  which 
cannot  be  for  any  length  of  time  fufpended  \  and,  there- 
r  fore,  that  it  is  lefs  probable. 

It  is  eonjeClured,  that  the  female  admits  the  male 
only  onee  in  two  yearSj  and  that  the  time  of  geftation 
is  nine  or  ten  months.  It  is  probable,  too,  that  hav¬ 
ing  only  two  nipples,  they  bring  forth  only  a  fingle 
young  one  at  a  time. 

The  glands  for  the  fecretion  of  milk,  or  the  breads, 
are  two,  one  on  each  fide  of  the  middle  line  of  the  bel¬ 
ly  at  its  lower  part.  The  pofterior  ends,  from  whieh 
the  nipples  proeeed,  are  on  each  fide  of  the  opening  of 
the  vagina  in  fmall  furrows.  They  are  flat  bodies  ly¬ 
ing  between  the  external  layer  of  fat  and  the  abdomi¬ 
nal  mufeles,  and  are  of  eonfiderable  length,  but  only 
one-fourth  of  that  in  breadth..  There  is  a  large  trunk 
which  runs  through  the  whole  length  of  the  gland,  and 
appears  to  ferve  the  purpofe  of  a  relervoir  for  the  milk. 
Into  this  trunk  the  lateral  and  fmaller  du&s  enter,  fome 
with  the  eourfe  of  the  milk,  fome  in  a  contrary  direc¬ 
tion.  The  trunk  terminates  in  a  projection  externally, 
x6<j  which  enclofes  the  nipple, 
rocefsof  It  feems  difficult  at  firft  fight  to  coneeive  in  what 
i  icking.  way  the  proeefs  of  fucking  is  performed  *,  fo  that  both 
the  mother  and  the  young  one  may  at  the  fame  time 
refpire  freely.  According  to  the  relations  of  the 
Greenland  fkhermen,  the  mother  throws,  herfelf  on  her 
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fide,  and  the  young  one  then  feizes  the  nipple.  In  Aaatomjr 
this  pofition,  the  fin  ailed  motion  pf  the  body  permits  ph 
the  mother  or  the  young  one  to  enjoy  the  advantage  j 

of  refpiration.  The  art  of  fucking  mud  be  different 
from  that  of  land  animals,  for  in  them  it  is  performed 
by  drawing  the  air  from  the  mouth  backward  into  the 
lungs,  which  the  fluid  follows  by  the  preffure  of  the 
external  air  on  its  furface  \  but,  in  the  eetaeeous  tribe, 
the  lungs  have  no  connexion  with  the  mouth.  The 
operation  of  fueking  mud  therefore  be  performed  by 
the  a  Cl  ion  of  the  mouth  itfelf,  and  by  its  having  the 
power  of  expanfion,  .167 

The  milk  of  the  whale  is  fuppofed  to  be  very  rich.  Milk,  rich# 
In  the  one  which  was  taken  near  Berkeley  with  its 
young  one,  the  milk  was  taded  by  Mr  Jenner  and  Mr 
Ludlow.  By  their  aecount,  it  had  the  richnefs  of 
cows  milk  to  whieh  cream  had  been  added. 

The  young  whale,  according  to  Dudley,  continues 
to  fuek  for  a  year.  They  are  then  ealled  Jhort-heads 
by  the  fidiertnen,  and  are  extremely  fat,  fome  yielding 
50  tons  of  fat.  The  mother.,,  at  the  fame  period,  are 
very  lean.  At  the  age  of  two  years,  they  are  caljed 
JIunts ,  becaufe  they  are  fuppofed  to  be  dull  after  being 
weaned.  The  quantity  of  fa*  which  they  then  yield 
is  from  24  to  28  tons.  After ‘this  period,  they  come' 
under  the  denomination  of  fkuUfifb ,  when  their  age 
can  only  be  gueffed  at  by  the  length  of  hair  at  the  ter¬ 
minations  of  the  whalebones  .  168 

The  affeClion  and  attachment  whieh  the  whale  dif-Affe&ioa 
covers  for  its  young,  have  been  much  celebrated  by  Lr 
uaturalids.  Perhaps  it  is  magnified  by  the  eomparifon  youns*' 
between  the  whale  and  fifties -living  in  the  fame  ele¬ 
ment,  the  eare  of  whofe  offspring  is  totally  di (regarded 
by  the  parent,  and  left,  which  indeed  is  all  that  is  ne- 
ceffary,  to  the  influence  of  heat  and  air  to  bring  forth 
from  the  ova  or  fpawn  depofited  by  the  mother.  I  his 
attachment  is  probably,  after  all,  not  more  remark¬ 
able  than  in  other  animals  whieh  fuckle  their  young, 
and  bring  forth  a  fmall  number,  or  only  one  at  a 
time. 

Sect.  VII.  Of  the  Food  of  the  Whale  ?  the  Si%er, 

Abode ,  Fat,  <b'c» 

169  - 

Food. _ The  food  of  the  whole  eetaeeous  tribe  is  Different  .' 

fuppofed  by -naturalifts-to.be  fiih,  eaeh  probably  hav- kinds  of 
ing  fome  particular  kind.  Some  hundreds  of  the 
beaks  of  euttle-filh  were  found  by  Mr  Hunter,  in  the 
ffomaeh  of  the  bottle-nofe  whale  j  in  the  ftomaeh  of 
the  piked-whale,  bones  of  different  fifh,  but  particular¬ 
ly  thofe  of  the  dog-fifli  j  and,  in  the  grampus,  the  tail  ’ 
of  a  porpoife. 

Con  fide  ring  the  eapaeity  of  the  cefopSagus*  we  muff  v 
conelude,  that  they  do  not  fwallow  fiih  fo  large  in  pro¬ 
portion  to  their  fize  as  many  fiih  do*,  for  it  isobferved, 
that  fiih  often  attempt  to  fwallow  more  at  a  time  than 
what  the  ffomaeh  will  hold  *,  fo  that  part  muff  remain" 
in  the  cefophagus  till  the  reft  is  digefted.  ^  173 

The  food  of  the  large  whalebone  whale  is  fuppofed  Of  the  larg 
to  be  fmall  fifli,  fometimes  erab-fifh  and  fhell-fiih.  Jt  wliale- 
may  appear  ftrange,  that  fo  large  an  animal  ffiould  be 
able  to  find  a  quantity  of  food  fufficiently  great  for  its 
fubfiftenee,  and  to  preferve  with  it  fueh  a  covering  of 
fat  as  they  are  generally  found  to  have.  But  this  won¬ 
der  ceafes,  when  it  is  confidered  that  the  very  food 
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they  feek  after,  is  found  in  the  grcatefl  abundance  in 
thofe  regions  which  they  ufually  inhabit.  In  the  eco¬ 
nomy  of  the  whalebone  whale,  this  fub dance,  from 
which  it  derives  its  name,  feems  to  be  of  particular 
ufe  3  for  as  it  appears  that  they  live  on  fmall  fifh, 
which  they  probably  receive  into  the  mouth  in  great 
numbers,  it  was  neceffary  that  there  fliould  be  fome 
contrivance  to  retain  them  in  the  mouth  till  they  are 
fwallowed  3  and  this  purpofe  is  fully  anfwered  by  the 
whalebone. 

The  northern  whale,  or  the  north-caper,  lives  on 
mackerel,  herrings,  cod  fifh,  and  tunny  fifh.  Horre- 
bow  mentions,  that  the  Icelanders  found  in  the  flo- 
mach  of  an  individual  of  this  fpecies,  which  came  on 
fhore  in  purfuit  of  its  prey,  no  lefs  than  600  living 
cod- fifh,  belides  a  great  number  of  pilchards,  and  fome 
aquatic  birds.  This  account  is  probably  exaggerated, 
at  lead  with  regard  to  the  number  of  fifh  in  the  ito- 
mach  being  alive.  The  other  fpecics  belonging  to  this 
genus  ufually  feed  on  the  herring,  the  ar&ie  ialmon, 
and  the  fand-eel. 

The  narhwal,  or  unicorn  whale,  is  faid  to  live  chief¬ 
ly  on  Lhe  different  fpecies  of  a£linia.  It  is  unprovided 
with  teeth  to  feize  its  prey  3  but,  according  to  fome 
naturalifls,  it  can  employ  the  long  tooth  which  pro¬ 
ceeds  from  the  upper  jaw  to  entangle  thefe  fiihes3  and 
having  collected  them  in  this  manner  to  the  edge  of 
the  lips,  it  fucks  them  into  the  mouth  and  delxroys 
them,  by  condantly  dretching  the  tongue  along  the 
lips. 

The  fpermaceti  whales  purfue  the  feal,  the  dolphin, 
and  the  pike-headed  whale.  The  large  fpermaceti 
whale  purfues,  with  great  avidity,  the  {hark,  which  is 
faid  to  be  his  ordinary  food  3  and  this  animal,  other- 
wife  fo  formidable,  is  feized  with  fuch  a  panic  at  the 
'fight  of  this  terrible  enemy,  that  he  coneeals  himfelf  in 
the  mud,  or  under  the  fand  ;  fometimes  feeing  himfelf 
fo  aifailed  on  all  Tides,  he  darts  acrofs  the  rocks,  and 
drikes  them  with  fuch  force  and  violence  as  to  oeea- 
fion  his  own  death.  This  terror,  according  to  Fabri- 
cius,  is  fo  drongly,  imprelfed,  that  the  diark,  which  is 
To  greedy  of  the  carcafes  of  the  other  cetaceous  fifnes, 
dares  not  even  approach  the  dead  body  of  the  large 
fpermaceti  whale. 

The  phyfeter  microps  is  faid  to  prey  chiefly  on  the 
feal.  When  the  feals  are  in  number  together,  and 
find  themfelves  attacked  by  their  enemy,  they  make  a 
precipitate  retreat.  Some  gain  the  fhore  3  while  others 
climb  on  a  piece  of  ice  3  and  then,  if  the  whale  be  alone, 
he  conceals  himfelf  under  the  ice,  and  waits  till  the 
feal  return  to  the  water,  when  he  feizes  his  prey.  But 
if  feveral  whales  have  joined  in  the  purfuit,  as  frequent¬ 
ly  happens,  it  is  faid  they  furround  the  mafs  of  ice, 
and  overturn  it  in  the  water. 

The  dolphin  genus  feed  on  cod-fifii,  fiat  fifh,  fuch 
as  the  turbot,  and  many  ether  kinds  of  fifh  of  moderate 
fize.  The  grampus  is  the  boldefl,  the  flrongefl,  and 
the  mofl  voracious  of  any  belonging  to  this  tribe  of  ani¬ 
mals.  It  is  agreed  by  almofl  all  naturalifls,  that  the 
•grampus  will  even  attack  the  great  whale,  and  put  him 
to  flight,  which  is  faid  to  be  the  reafon  that  they  are 
fometimes  thrown  afhore  on  our  coalls. 

Size  of  the  Whale . — The  whale  is  now  rarely  feen  to 
exceed  60  feet  in  length,  by  36  feet  in  circumference. 
.A  .whale,  which  landed  in  the  ifland  of  Corficain  1620, 
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was  c  ^  of  the  largefl  which  has  been  known  for  fome  Anatom  I 
centuries.  It  meafured  IOC  feet  in  length.  But  al-  and 

though  this  be  an  enormous  bulk,  it  falls  far  fhort  0f  J 
the  magnitude  of  the  whale,  as  it  has  been  deferibed 
by  ancient  naturalifls,  exifling  in  their  time.  But  pro¬ 
bably  thefe  relations  will  gain  little  faith,  even  from 
the  mofl  credulous  of  the  prefent  day,  in  which  Pliny 
fpeaks  of  the  whale  being  96b  feet  long  3  and  in  ano¬ 
ther  place,  the  fame  natural)!!  fays,  that  Juba  writes 
to  C.  Ceefar,  the  fun  of  Auguflu:;,  that  fome  whales  of 


60c  feet  in  length,  and  36^  in  circumference,  had  en¬ 


tered  the  rivers  of  Arabia. 

But  whatever  credit  is  to  be  given  to  thefe  flories,  Former!’ 
there  is  little  doubt  that  the  w  hales  in  the  northern  larger.  ’ 
ocean  were  formerly  of  much  greater  bulk  than  they 
now  are  3  and  the  reafon  ieems  to  be,  that  being  lefs  z^g 
dillurbed  when  this  fifliery  wras  lefs  frequented,  they  Reafon. 
arrived  at  a  greater  age,  and  confequently  acquired  a 
greater  fize. 

Abode  of  the  whale . — According  to  the  teflimony  jvr0re  fre. 
of  the  ancient  naturalifls,  the  whale  was  more  frequent- quest  in  t! 
ly  feen  in  the  ocean  than  at  prefent  3  for,  on  account ocean  hr. 
of  being  dillurbed  by  the  numerous  fleets  traverfing  merly* 
the  ocean,  they  have  retired  to  the  regions  of  the 
north,  where  they  are  lefs  expofed  to  the  noife  of  the 
mariners,  lefs  harafied  by  the  fifhermen,  and  enjoy  that 
tranquillity  which  is  no  longer  to  be  found  in  their 
former  haunts.  Ig8 

The  large  whalebone  whale  is  mofl  frequently  chiefly  it 
found  in  the  Greenland  feas,  Davis  flraits,  and  the  the  north, 
coafls  of  Spitzbergen,  Iceland,  and  Norway  3  on  theemfeaj. 
coafls  of  Labrador,  in  the  gulf  of  St  Lawrenee,  and 
round  Newfoundland.  This  whale  is  alfo  found  a- 
mong  the  Philippine  iflands,  near  Soeotora,  an  ifland 
on  the  coafl  of  Arabia  Felix,  and  on  the  coafls  of 
Ceylon.  The  whale  alfo  frequents  the  Chinefe  feas  3 
and,  if  the  reports  of  voyagers  are  to  be  implicitly  ad¬ 
mitted,  is  found  there  of  an  immenfe  fize.  The  ufual 
retreat  of  the  fpermaceti  wThale  is  the  northern  ocean, 
towards  Davis  llraits,  the  North  Cape,  and  the  coafls 
of  Finmark.  Of  all  the  cetaceous  fifh,  this  indeed 
feems  to  lead  the  mofl  wandering  life.  In  the  year 
1787,  this  whale  was  difeovered  in  great  numbers  in 
an  extenfive  bay  in  the  fouthern  ptninfula  of  Africa, 
at  the  diflance  of  40  leagues  from  the  Cape  of  Good 
Hope, 

The  dolphin  family  is  found  in  all  feas  3  in  the 
ocean,  the  Mediterranean,  the  gulf  of  Meflina,  and 
the  Adriatic  fea,  from  whence  they  go  into  the  la¬ 
goons  of  Venice,  and  to  the  coafls  t>f  Galicia.  On 
-the  coafls  of  Cochin  China  very  confiderable  fifheries 
are  eftablifhed,  which  produce  a  -great  quantity  of 
{)il*  ^  *  jsj5 

We  may  eonelude,  that,  in  general,  the  great  whale  ^argeft 
and  the  unicorn-fifh  ufually  frequent  the  feas  towards  fifties  in 
the  poles,  between  the  68th  and  79th  degrees  of  lati-  nonhens 
tude  3  and  that  the  other  families  are  found  diffufed  re£lons* 
more  or  lefs  in  the  feas  of  more  temperate  regions.  It 
would  appear,  from  this  account  of  the  places  which 
are  the  ordinary  haunt  of  the  whale,  that  the  produc¬ 
tions  of  nature  are  difpefed  fomewhat  in  a  contrary  182 
order  3  fince  we  find  all  the  large  terreflrial  animals,  Lafgeft. 
fuch  as  the  elephant  and  rhinoceros,  in  countries  with- 
in  the  torrid  zone  3  while  the  huge  inhabitants  of  thetorr^ 
•ocean  have  fixed  their  abode  in  the  polar  regions. 

Migration 
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Miration  of  the  whale.— Although  the  abode  of  the 
Tvhale  be  generally  determined  and  fixed,  yet  particu¬ 
lar  eaufes  force  them  to  leave  their  ufual  and  natural 
haunts.  The  feafon  of  their  amours,  a  furious  ftorm, 
the  purfuit  of  a  harafling  enemy,  the  want  of  food,  or 
exceflive  cold,  often  oblige  them  to  migrate.  Some¬ 
times  they  appear  folitary,  fometimes  in  considerable 
numbers,  according  to  the  nature  of  the  eaufes  which 
have  difturbed  and  driven  them  from  their  ordinary  re¬ 
treats.  According  to  the  information  of  voyagers  who 
have  vifited  thefe  regions,  the  great  whale  every  year, 
in  the  month  of  November,  leaves  Davis  flraits,  en¬ 
ters  the  jive  1*  St  Lawrence,  and  there  brings  forth  her 
young,  between  Camourafea  and  Quebec  \  and  from 
thence’,  in  the  month  of  March  following,  they  regu¬ 
larly  return  to  the  polar  Teas. 

It  appears,  that  the  whale  conflantly  remains  in  the 
northern  ocean,  and  never  leaves  it  but  when  the  fe¬ 
male  is  to  bring  forth,  or  when  they  are  driven  away 
by  an  enemy.  In  this  laft  cafe  they  are  mofl  com¬ 
monly  found  folitary,  at  leaf!  not  more  than  the  male 
and  female,  or  the  mother  and  the  young  one. 

The  fpermaeeti  whales,  however,  feem  frequently  to 
change  their  habitation,  and  to  roam  about  in  ft  range 
Teas.  This  appears  from  eonfiderable  numbers  having 
been  thrown  afhore  or  left  dry  by  the  retreating  tide 
at  different  times.  In  the  year  1690,  200  of  this  fpe- 
cies  were  landed  near  Cairfton  in  the  Orkneys  j  and, 
in  the  year  1784,  31  large  fpermaeeti  whales  came  on 
fliore  on  the  weft  coaft  of  Audierne  in  Lower  Brittany 
in  prance. 

Enemies  of  the  whale, — The  greateft  and  moft  ter¬ 
rible  enemy  of  the  fmall  whale  is  the  phyfeter  microps, 
or  black -headed  fpermaeeti  whale.  As  foon  as  he  per¬ 
ceives  the  pike-headed  whale,  the  porpoife,  and  feme 
others,  he  darts  upon  them,  and  tears  them  to  pieces 
with  his  crooked  fangs. 

It  is  faid,  that  there  exifts  a  continual  and  fettled 
enmity  between  the  unicorn-hfh  and  the  great  whale  5 
and  that  they  never  meet  without  engaging  in  combat, 
in  which  the  whale  receives  fo  many  fevere,  and  often 
deadly  wounds,  as  often  to  oecafion  its  death.  When 
the  unicorn -filh  ftrikes  its  tooth  or  horn  into  the  fide 
•  ihips,  it  is  fuppofed  that  it  is  through  miftake,  ta- 
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king  the  veffel  for  its  enemy,  the  whale. 

The  white  bear,  fo  eommon  in  Greenland  and  Spitz  - 
bergeu,  is  extremely  fond  of  the  ileih  of  tne  cetaceous 
and  other  fifties.  He  remains  conftantly  on  the  watch 
for  his  prey  on  a  mafs  of  ice,  or  on  the  fea  fhore  \  and 
as  fooa  as  he  perceives  it,  he  throws  himfelf  into  the 
water,  and  plunges  to  attack  it.  The  large  and  the 
fmall  whales  are  equally  the  obje^s  of  his  eager  pur- 
fuit ;  but  he  is  not  fucccfeful  till  after  they  have  loft  a 
great  deal  of  blood  from  the  wounds  which  he  has  in- 
fi idled,  or  they  have  been  exhaufted  with  fatigue.  ^ 
Between  the  faw-fifti  and  the  whale  there  exifts  a 
con  ft  ant  warfare.  It  is  related  by  all  the  fiftiermen, 
that  the  whale  and  faw-fifh,  whenever  they  meet,  join 
in  combat,  and  that  the  latter  is  always  the  aggreflor. 
Sometimes  two  or  more  individuals  combine  to  attack 
a  fmgle  whale  *,  and  it  is  inconceivable  with  what  fury 
they  make  the  attack.  he.  whale,  whofe  only  de¬ 
fence  is  his  tail,  endeavours  to  ftrike  his  enemy  with 
it  ^  and  a  fingle  blow  would  prove  mortal.  But  the 
with,  ailoiuihing  agility,  ftnins  the  .clieadful 
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ftroke,  bounds  into  the  air,  and  returns  upon  his  huge  An^my 
adverfary,  plunging  the  rugged  weapon,  with  which  p  ! ^ 
he  is  furnished,  into  his  back.  The  whale  is  ftill  more  t — 1 
irritated  by  this  wound,  whieh  only  becomes  fatal  when 
it  penetrates  the  fat.  The  engagement  eeafes  not  but 
with  the  death  of  one  of  the  combatants.  Martens 
relates  an  account  of  one  of  thefe  combats  between  the 
Iceland  whale  (Balaena  Glacialis)  and  the  faw-fifh. 

It  feemed  to  be  extremely  dangerous  to  approach  the 
field  of  battle.  It  was  therefore  at  fome  diftanee,  that 
he  faw  them  purfuing  and  ftriking  each  other,  dealing 
fueh  violent  blows  that  the  water  rofe  in  foam  as  if 
agitated  by  a  ftorm.  He  was  prevented  from  feeing 
the  iffue  of  the  ftruggle  by  the  weather  becoming  thick 
and  hazy  }  but  he  was  informed  by  the  failors,  that 
fuch  combats  were  frequent  *,  that  they  generally  kept 
at  a  diftanee  till  the  whale  was  vanquished  j  and  that 
the  faw-fifh,  only  eating  the  tongue,  relinquifhed  the 
reft  of  the  body,  whieh  they  take  poffefilon  oft 

Forfkal  informs  us,  that  the  Arabians  believe  that 
fome  fpeeics  of  the  fearus,  a  fifh  found  in  the  Red  fea, 
enter  the  blow-holes  of  the  whale,  and  deftroy  it  with 
their  ftiarp  fpines  j  and,  in  confirmation  of  this  fadl,  it 
is  mentioned,  that  one  of  thefe  fifhes  was  found  in  the 
blow-hole  of  a  dead  whale.  #  18$ 

The  whale  is  even  haraffed  with  aquatic  birds,  which  Birds, 
alight  in  great  numbers  on  its  back,  in  feareh  of  tbe 
teftaceous  animals  and  fmall  infers,  whieh  have  made 
it  their  habitation.  And,  like  moft  other  animals, 
the  whale  is  tormented  with  a  fpeeies  of  loufe,  pecu¬ 
liar  to-  itfelf,  which  adheres  fo  ftrongly  to  the  fkin, 
that  it  may  be  foon  er  torn  afunder  than  be  made  to 
let  go  its  hold.  The  fins,  the  lips,  the  parts  of  gene- 
ration,  and  other  parts  of  the  body*  which  are  moft 
protected  from  fried  ion,  are  chiefly  infefted  w  ith  this 
infeft.  The  bite  is  extremely  painful,  and  they  are  - 
moft  troublsfome  in  that  feafon  when  the  whale  is  in 

heat*  iSp 

/?e  of  the  ’whale. — If  the  time  neccffary  for  the  Not  io  old 
growth  or  inereafe  of  the  body  were  in  proportion  to  as  forlaer 
the  period  of  life,  there  eould  be  little  doubt  of  the  . 
whale  being,  of  all  animals  known,  the  moft  remark¬ 
able  for  longevity.  It  is  well  known,  that  the  whales 
which  were  taken  when  this  fhhery  firft  became  an  ob- 
jea  of  trade,  that  is,  between  200  and  300  years  ago, 
were  of  mueh  greater  bulk  than  they  are  found  to  be 
in  the  prefent  day.  The  largell  now  taken  rarely  ex¬ 
ceed  60  feet  long;  while,  at  that  time,  fome  reached 
the  aftonifhing  fize  of  100  in  length.  The  reafon  of 
this  difference  of  fize  feems  to  be,  that,  when  the  filh- 
ery  firft  eommeneed,  whales,  whseh^  had  probably 


reached  their  utmoft  growth,  were  frequently  met 
with.  Thefe,  on  account  of  being  the  largeft,  were 
con  ft  ant  lv  haraffed,  purfued,  and  ■  deftroyed  j  fo  that 
none  which  have  attained  their  full  growth  are  now 
to  be  found  in  thofe  Teas  reforted  to  by  the  fiftiermen. 
From  this  eircumftanee,  that  no  large  whales  are  now 
to  be  feen  in  the  plaees  whieh  they  commonly  fre¬ 
quent,  it  is  concluded,  that  the  period  of  the  life  of 
the  whale  is  very  long  *,  and  that  they  cannot  arrive  at 
the  huge  fize  for  which  the  firft  whales  were  fo  re¬ 
markable,  fince  they  are  not  permitted  to  live  undi- 
fturbed  t^e  requifite  length  of  time  to  attain  that  bulk. 
Aecordi  g  to  Buffon,  a  whale  may  live  1000  years, 
fince  a  carp  has  ;been  known  to  reach  the  age  of  290. 

1  '  Rut., 
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Anatomy  But,  reafoning  from  analogy,  with  regard  to  tlie  ftruc- 
a*1(j  ture  and  economy  of  the  whale,  we  have  feen  in  many 
>  ^  10  inftances,  by  no  means  holds  \  and  it  is  perhaps  equal¬ 
ly  inapplicable  to  the  growth  and  age  of  this  order  of 
190  animals. 

Oil.  The  fat  or  oil  of  cetaceous  flffjes. — The  fat  of  this 

Order  of  animals  is  ufually  called  oil .  It  is  the  mod 
fluid  of  animal  fats,  for  it  does  not  coagulate  in  our 
atmofphere.  It  is  found  in  confiderable  quantity,  prin¬ 
cipally  on  the  outfide  of  the  mufcles,  and  immediately 
under  the  Ikin  j  and  is  rarely  to  be  met  with  in  any  of 
the  cavities,  or  in  the  interilices  of  the  niufcles.  This 
fubflance  is  enclofed  in  a  reticular  membrane,  appa¬ 
rently  compofed  of  fibres  palling  in  all  ^dire&ions, 
which  feem  to  confine  its  extent,  and  allow  it  little  or 
no  motion  on  ilfelf ;  for  the  whole,  when  diftended, 
forms  almoft  a  folid  body;  I11  fome  of  the  animals  of 
this  order  there  is  a  different  diftribution  of  the  fat. 
Under  the  head  or  neck  of  the  bottle-nofe  whale,  it  is 
confined  in  large  cells  which  admit  of  motion.  In 
fome  this  reticular  membrane  is  very  fine,  in  others  it 
is  eoarfc  and  firong,  and  it  varies  in  different  parts  of 
the  fame  fifli.  In  the  porpoife,  fpermaceti,  and  large 
whalebone  whale,  it  is  very  fine  \  in  the  grampus  and 
fmall  whalebone  whale,  it  is  coarfe.  In  all  of  them  it 
is  fineft  on  the  body,  becoming  coarfer  as  it  reaches 
and  covers  the  fins  arid  tail,  which  latter  is  compofed 
of  fibres  without  any  fat. 

The  internal  fat  is  the  lead  fluid  in  this  order  of  ani¬ 
mals.  It  is  nearly  of  the  confidence  of  hogs  lard. 
The  external  fat  is  the  common  train-oil.  It  is  the 
adipofe  covering  from  all  of  the  whale  kind,  which  is 
brought  home  in  fquare  pieces  called  flitches  $  and  this, 
which  is  commonly  known  under  the  name  of  blubber , 
TpX  after  being  boiled,  yields  the  oil  by  ex  predion,  leaving 

Of  two  the  cellular  membrane.  When  thefe  flitches  or  maffes 

kinds.  0f  fat  become  putrid,  there  iffue  two  kinds  of  oil.  The 

one  is  pure  }  but  the  other  feems  to  have  a  confider¬ 
able  mixture  of  other  animal  matters,  which,  from  the 
date  of  putridity,  are  readily  diffolved  in  the  purer 
oil,  and  form  a  kind  of  butter.  It  feels  un&uous  to 
the  touch,  and  ropy,  coagulates  with  cold,  fwinis  on 
water,  and  the  pure  oil  feparates  and  rifes  to  the  top. 
The  fubflance  which  remains  after  all  the  oil  is  extract- 
'ed,  is  almoft  entirely  convertible  into  glue,  and  is  fold 
to  be  applied  to  the  fame  purpofes. 

In  every  Spermaceti. — The  fubflance  called  fpermaceti  is 
part  of  the  found  in  every  part  of  the  body,  mixed  with  the  eom- 

body.  nion  fat  of  the  animal  ^  but  to  this  it  bears  a  fmall 

proportion.  In  the  head  this  fubflance  is  alfo  mixed 
with  the  common  fat  \  but  here  the  proportions  of  the 
two  fubftanees  are  reverfed  :  the  fpermaceti  is  by  far 
in  greateft  quantity.  And,  from  this  circumftance  of 
its  being  found  in  fuch  abundance,  in  wliat,  from  a 
flight  view,  would  appear  to  be  the  cavity  of  the  (kull, 
it  has  been  by  fome  fuppofed  to  be  the  brain. 

Molt  abun-  The  two  kinds  of  fat  in  the  head  are  contained  in 
6ant  in  the  ce]ls  or  \n  cellular  membrane,  fimilar  to  what  takes 
head.  place  in  other  animals  ;  but,  befides  tbefe,  there  are 
larger  cells,  or  ligamentous  parts  going  acrofs,  the  bet¬ 
ter  to  fupport  the  vaft  load  of  oil  of  which  the  bulk  of 
the  head  is  principally  compofed.  There  are  two  pla¬ 
ces  in  the  head  in  which  this  oil  lies.  Thefe  are  fitu- 
ated  along  the  upper  and  lower  part  of  it,  and  are  di¬ 
vided  by  the  noflrils  and  a  great  number  of  tendons 
4 


C  E  T  0  L  O  G  Y.  ehap.l| 

which  pafs  from  the  nofe  and  the  different  parts  of  the  Anatom 1 


bead.  The  cells,  which  are  of  the  fmallell  flze,  and  *nd 
are  the  leaft  ligamentous,  are  obferved  to  contain  the  1  Jil0l°a 
pureft  fpermaceti.  Tbefe  cells  refemble  thofc  which 
contain  the  fat  in  other  parts  of  the  body  neareft  the 
Ikiu,  and  they  lie  above  the  noftril,  along  the  upper 
part  of  the  head,  immediately  under  the  fkin  and  com¬ 
mon  cellular  membrane.  The  fpermaceti,  which  lies 
above  the  roof  of  the  mouth,  or  between  it  and  the 
noftril,  is  more  intermixed  with  a  ligamentous  cellular 
membrane*,  'and  it  is  contained  in  chambers  whofe 
partitions  are  perpendicular.  Near  the  nofe  thefe 
chambers  arc  finalleft  ;  but  they  become  larger  to¬ 
wards  the  back  part  of  the  head,  and  in  thefe  laft  the 
fpermaceti  is  pureft.  About  the  nofe  Mr  Hunter  dif- 
covered  a  great  number  of  Veffels  which  had  the  ap¬ 
pearance  of  a  plexus  of  veins,  fome  of  w  hich  were  as 
large  as  a  finger.  They  were  loaded  with  fpermaceti 
and  oil,  and  fome  of  them  had  correfponding  arteries. 

He  thinks  it  probable  that  they  were  lymphatics,  and 
that  tlieir  contents  were  abforbed  from  the  cells  of  the 


head  j  for  many  of  thefe  cells  or  chambers  were  found 


*  empty. 

The  numerous  ufeful  purpofes  to  which  the  common 
oil  of  the  whale  and  the  fpermaceti  are  applied,  the 
latter  fometimes  in  medicine,  and  both  in  many  of  the 
arts  and  in  dome  flic  economy,  are  too  well  known  to 
be  particularly  pointed  out.  : 

Ambergris. — This  fubflance,  the  origin  of  which  Was  Doubts  ai 
long  a  matter  of  doubt  and  uncertainty  among  natu-  °Pimons  <| 
ralifts,  is  now  pretty  well  afeertained  to  be  the  pro- ltb  on£in 
du&ion  of  fome  of  the  cetaceous  tribe  of  animals.  By 
fome  it  was  fuppofed  to  be  the  excrement  of  the  Whale, 
and,  by  others,  that  it  was  the  dung  of  birds.  Ac¬ 
cording  to  feme,  it  is  compofed  of  honey  and  wax, 
confolidatcd  by  the  beat  of  the  fun  and  the  a£lion  of 
fea  water }  while,  in  the  opinion  of  others,  it  is  a  bi¬ 
tuminous  fubflance,  which  flows  from  the  bowels  of 
the  earth  into  the  Waters  of  the  ocean,  where  it  be- 

•  comes  bard  and  firm.  . 

But,  in  the  opinion  of  later  naturalifls,  it  is  a  fub-Thepro- 
ftanee  which  has  an  origin  and  formation  fimilar  to  that  duffien  0 
of  mufk,  and  is  a  produflion  of  the  fpermaceti  whale. 

This  opinion  has  been  rendered  more  probable  by  the 
fame  fubflance  having  been  found  in  fome  whales  of 
this  fpecies,  and  particularly  in  one  which  came  on 
fhore  on  the  coaft  of  Bayonne  in  France,  in  1741.  In 
the  latter  it  was  found  in  rounded  maffes  from  three 
to  12  inches  in  diameter,  which  weighed  from  J-J-lb. 
to  2olb.  It  wras  contained  in  an  oval  bag  from  three 
to  four  feet  long,  and  from  two  to  three  feet  broad, 
which  wras  fufpended  immediately  above  the  teftieles. 

This  bag  terminated  in  two  tubes,  one  of  which  be¬ 
coming  narrower,  reached  to  the  penis  ;  the  other  pro¬ 
ceeded  from  the  kidneys,  and  terminated  in  the  other 
extremity.  The  bag  w  as  almoft  entirely  filled  with  a 
yellow-coloured  fluid,  hot  quite  fo  thick  as  oil,  exhal¬ 
ing  a  fimilar  but  ftronger  odour  than  the  maffes  of  am¬ 
bergris  which  floated  in  it.  Each  mafs  was  compo¬ 
fed  of  concentric  layers.  The  number  of  maffes  found 
in  one  bag  never  exceeded  four.  One  was  found 
which  weighed  20  lb.  5  but  there  was  no  other  in  the 
fame  bag.  It  has  been  fuppofed  that  the  ambergris 
is  only  found  in  old  whales,  and  in  the  males.  Some 
naturalifls  think  that  this  fubflance  is  an  oily  concre¬ 
tion 
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tion  which  exhales  the  odour  of  the  fluid  in  which  it  is 
formed  5  and  that  the  bag  which  contains  thefe  fra¬ 
grant  maffes  is  the  urinary  bladder. 

But  if  this  be  the  ufual  mode  in  which  amber¬ 
gris  is  produced,  it  appears  difficult  to  account  for 
the  large  maffes  which  are  found  floating  in  the  waters 
of  the  ocean  in  different  parts  of’  the  world,  as  among 
the  i Hands  in  the  torrid  zone,  and  in  the  Indian  and 
African  feas. 

According  to  the  information  colle&ed  by  Dr  Swe- 
diaur,  and  which  the  reader  will  find  more  fully  de¬ 
tailed  under  the  word  Ambergris,  it  appears  that 
it  is'  generally  confidered  by  the  New  England  fifher- 
men  as  a  production  of  the  fpermaceti  whale.  Some¬ 
times  they  find  it  floating  in  the  fea  and  when  this 
happens,  they  fearch  for  the  whale,  fuppofing  tl#t  it 
has  been  voided  by  this  animal.  Sometimes  they 
cut  it  out  from  a  fwelling  or  protuberance  on  the 
belly  of  the  dead  whale.  And  from  all  the  informa¬ 
tion  which  Dr  Swediaur  could  obtain,  he  concludes, 
that  ambergris  is  generated  in  the  bowels  of  the 
fpermaceti  whale  ( Phyfeter  Macrocephalusy  Lin.),  and 
that  it  is  there  mixed  with  the  beaks  of  the  fepia 
oftQpodia ,  which  is  the  principal  food  of  this  whale. 
He  therefore  confiders  this  fubftance  to  be  the  faeces 
of  the  animal  preternaturally  indurated,  mixed  with 
the  indigeftible  relicks  of  the  food.  See  Amber¬ 
gris. 

Later  information  has  verified  fome  part  of  the  doc¬ 
tor’s  opinion,  as  well  as  fome  of  the  conje&ures  of  ear¬ 
lier  naturalifts.  Mr  Coffin,  mailer  of  a  (hip  employed 
in  the  fouthern  whale-fiffiery,  brought  home,  in  the  year 
J79L  362  ounces  of  ambergris  taken  from  the  body 
•  of  a  female  fpermaceti  whale  on  the  coaft  of  Guinea. 
Part  was  found  floating  in  the  fca,  and  part  was  feen 
coming  from  the  anus  while  the  people  were  employ¬ 
ed  in  cutting  up  the  blubber.  More  was  found  in  the 
mteftines,  and  the  reft  in  a  bag  communicating  with 
them.  This  whale  was  lean,  fickly,  and  old,  and  yield¬ 
ed  but  a  fmall  proportion  of  oil.  When  the  fpermaceti 
whale,  is  ftruck,  (he  generally  voids  her  excrement  ^ 
and,  if  fhe  does  not,  it  is  conjeCtured  that  fhe  has  no 
ambergris.  Mr  Coffin  fuppofes,  that  the  production 
of  this .  fubftance  is  either  the  caufe  or  the  effeCt  of 
fome  difeafe,  as  he  thinks  it  is  moft  likely  to  be 
found  in  fickly  fifh,  as  was  the  cafe  with  the  fifh  which 
yielded  him  fo  large  a  quantity.  Perhaps  it  may  be 
found  by  future  and  more  accurate  inveitigation  to  be 
a  natural  production  of  the  animal,  fecreted  to  anfwer 
fome  important  purpofe  in  its  economy  y  and  that  it  is 
preternaturally  increafed  in  quantity,  either  by  the 
.exceflivc  or  the  diminifhed  aCtion  of  the  vital  powers 
in  age  or  difeafe,  and  then  it  is  excreted,  or  difeovered 
in  the  body  of  the  fifh  after  death. 

Ambergris  is  one  of  the  moft  fragrant  perfumes  j 
and  for  this  purpofe  it  is  chiefly  employed  in  this  as 
well  as  in  moft  other  countries.  In  Afia,  and  in  fome 
.parts  of  Africa,  it  is  alfo  ufed  in  medicine  and  cookery. 
It. is  bought  up  in  confiderable  quantities  by  the  pil¬ 
grims  who  travel  to  Mecca,  by  whom  it  is  fuppofed  to 
be  ufed  in  fumigations  in  religious  ceremonies,  in  the 
fiftne  manner  as  the  burning  fraxikineenfe  or  other 
fragrant  perfumes  makes  part  of  the  religious  rites  of 
•ether  countries. 

Vqe.  V.  Part  I. 
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Chap.  III.  Of  the  Whale-Fifjery. 

Nothing,  perhaps,  difplays  in  a  more  ftriking  man-power^of 
ner  the  power  and  dexterity  of  man  than  the  facility  man  in  fub- 
and  fuceefs  with  which  he  conquers  and  deftroys  the  ciuin£  tJie. 
moft  enormous  and  the  moil  formidable  of  the  animated  ***** 
productions  of  nature.  The  elephant  and  the  whale,maj< 
the  largeft  animals  known,  the  one  feemingly  fecurc 
in  the  midft  of  the  huge  icy  mountains  of  the  polar 
regions,  and  the  other  roaming  at  pleafure  in  the  al- 
moft  inacceflible  wilds  and  deep  woods  of  the  torrid 
zone,  yield  to  his  power  or  fall  beneath  his  all-fubduing 
arm.  The  fwifteft  and  the  moft  ferocious,  as  well  as 
the  moft  fagacious,  and  the  moft  cunning  and  artful,, 
efcape  not  the  toils  and  fnares  which  he  contrives, 
or  the  deadly  aim  of  the  inftruments  of  his  inven¬ 
tion. 

Whether  man  was  originally  urged  by  neceffity,  a* 
is  moft  probable,  to  attack  fo  huge  a  moniter  as  the 
whale,  or  whether  it  was  indireCtly  to  gratify  the  artifi¬ 
cial  demands  of  luxury  that  he  firft  attempted  and 
ftill  continues  to  perfevere  in  an  occupation  fo  full  of 
danger  and  fatigue,  it  muft  be  allowed  to  be  one  of 
the  boldeft  and  moft  daring  enterprifes  that  can  be  con¬ 
ceived.  And  indeed  were  it  not  quite  familiar  to  us, 
we  fhould  ftill  behold  w  ith  dread  and  aftonifhment  fo 
feeble  a  creature  as  man  preparing  to  attack  this  mon- 
fter  of  the  deep,  whofe  ftrength,  w'ere  it  properly  di¬ 
rected,  no  power  could  refill  ;  nor  would  our  wonder 
be  dim  ini  (bed,  when  w  e  find  that  he  feldom  fails  to 
fucceed  in  the  attempt.  But  knowledge  is  powder  $  and 
the  triumphs  of  intellectual  power  are  equally  confpi- 
cuous,  in  accommodating  the  moft  unwieldy  and  moll; 
unmanageable  parts  either  of  the  inanimate  or  ani¬ 
mated  creation  to  the  fupply  and  gratification  of  hu¬ 
man  w'ants  and  defires,  in  guiding  through  the  traek- 
lefs  ocean,  the  fhip  from  whieh  the  fpear  is  launched 
for  the  deftruCtion  of  the  whale,  or  in  digging  from  the 
bowels  of  the  earth  the  metal  with  which  the  compafs 
and  the  harpoon  are  conftruCted.  2G# 

So  early  as  the  9th  century,  in  the  time  of  Alfred  Norwc-i- 
the  great,  it  appears  that  the 'Norwegians  were  ac-an 
quainted  with  the  whale-fiihing  This  prince  received  'lc5uail\te<*' 
an  account  of  the  difeoveries  of  a  Norwegian  about  thls 
the  North  Cape,  in  which  he  fpeaks  of  hi?  having  been  ^ " 

as  far  north  as  the  places  to  which  the  whale-hunters 
refort  ;  which  is  confidered  as  a  proof  of  its  antiquity  $  *  Avder - 
although  it  is  fuppofed  that  it  was  purfued  merely  on  yn  s 
account  of  the  oil,  the  ufe  of  the  whalebone  not  being  ?f ^omm‘ 
then  known  *.  &  *’  42QI 

But  the  people  who  are  recorded  in  hiftory  as  hav-  Biicayaijs 
ing  profecuted  this  fifhery  with  fuccefs,  were  the  Bif-  ex“ 
cayans.  The  fpermaceti  whale,  as  well  as  the  whale- ^erti 
bone  whale,  w^ere  at  that  time  frequently  feen  in  thefe 
latitudes.  The  firft  attempts  were  made  in  the  bay  of 
Bifcay,  and  in  the  g.ulf  of  Gafeony.  Ships  were  fit¬ 
ted  out,  inftruments  were  conftruCted,  and  an  eftablifh- 
ment  w^as  formed  for  carrying  on  the  fifhery.  It  was 
obferved  that  the  whale  only  appeared  at  eertain  fea- 
Tons  of  the  year,  which  led  [lie  new  fifhers  to  fuppofe 
that  his  refidence  in  other  feas  was  more  perma¬ 
nent.  And  difeovering  that  they  retreated  towards 
the  polar  regions,  (hips  w^ere  fitted  out  and  manned 
Y  y  with 
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with  the  moft  experienced  feamen,  to  purfue.  them 
northward.  At  this  time  the  Bifcayans  carried  on 
this  trade,  both  for  the  fake  of  the  oil  and  the  whale¬ 
bone. 

Towards  the  end  of  the  1 6th  century,  the  Englifh 
firft  engaged  in  the  whale-fifhery.  But  at  this  time 
they  were  fo  little  acquainted  with  it,  that  tc  the  re- 
queft  of  an  honeft  merchant,  by  letter  to  a  friend,  of 
his,  to  be  advifed  and  diverted  in  the  courfe  of  killing 
the  whale,”  is  recorded  by  the  hiftorians  of  that  age. 
The  anfwer  was,  that  a  fhip  of  two  hundred  tons  muft 
be  fitted  out,  and  provided  with  all  kinds  of  proper 
utenlils  and  inftruments.  But  it  appears  to  . have  been 
neceffary  to  fend  to  Bfkaie  for  men  Jkilful  in  catching 
the  whale  and  ordering  of  the  oil ,  and  one  cooper  flat  if ul 
to  fet  up  the  fa-ved  cajh . 

I11  the  year  1594,  fome  Englifh  (hips  made  a  voy¬ 
age  to  Cape  Breton,  at  the  entrance  of  the  bay  of 
.St  Lawrence,  fome  for  the  morfe-fifliing,  and  others 
for  the  whale-fiftiing.  This  feems  to  have  been  among 
their  firft  attempts  in  this  trade.  The  fiiliing  proved 
unfuccefsful  j  but  they  found  in  an  ifiand  .800  whale 
fins  or  whalebone,  part  of  the  cargo  of  a  Bifcayan  fhip 
wrecked  there  three  years  before,  which  they  put.  on 
board  and  brought  home.  This  was  the  firft  time 
that  this  fubftance  was  imported  into  England. 

The  town  of  Hull,  in  1598,  firft  fitted  out  fhips  from 
England  for  the  Greenland  whale-fifhery,  a  branch  of 
trade  which  has  fince  become  very  confiderable,  and 
has  frequently  received  the  protection  and  encourage¬ 
ment  of  the  legiflature.  A  premium  of  fix  (hillings 
for  each  ton  of  oil,  and  five  (hillings  for  each  ton  of 
whalebone,  was  at  firft  granted  by  government  in 
1672.  But  this  encouragement  appearing  inefficient 
for  the  fuccefs  of  the  fifhery,  or  the  enterprife  being 
confidered  too  great  for  the  (lock  of  individuals,  a 
company  was  incorporated  111x1692,  and  eftablifhed  by 
royal  authority,  with  peculiar  privileges.  Their  capi¬ 
tal  amounted  to  40,000k  fterling.  lhe  fubferiptions 
in  a  few  years  increafed  to  82,000k  fterling  *,  but  in 
1701  the  company  was  diffolved,  and  the  trade  made 
free  to  all  adventurers. 

The  Englifh  were  now  become  the  moft  fuccefsful 
adventurers  in  this  fifhery.  By  their  (kill,  their  indu- 
ftry,  and  perfeveranee,  and  the  aid  and  encouragement 
granted  by  the  legiflature,  they  carried  on  the  whale- 
fifhery  on  more  advantageous  terms  than  the  Bifcayans 
the  firft  adventurers,  whofe  efforts  became  lefs  enter- 
prifing,  as  their  fuccefs  was  more  precarious.  In  the 
year  1730,  they  fitted  out  for  this  filhery  only  33  (hips  ; 
about  the  year  1735,  the  number  was  diminifhed  to 
ten  or  twelve  j  and  continuing  to  decreafe  till  the  war 
in  1744,  the  trade  was  finally  abandoned. 

The  Englifh  ft  ill  perfevered  in  the  trade,  a  new 
company  was  eftablifhed  and  a  fund  of  50,000k  fterling 
was  provided,  with  power  to  the  company  to  make  all 
neceffary  and  proper  regulations.  And  for  the  farther 
encouragement  of  the  fifhery,  a  duty  of  17k  or  1 81. 
fterling  was  impofed  on  the  ton  of  all  oil  imported, 
and  a  premium  or  bounty,  to  the  fame  amount,  was  paid 
for  every  ton  of  oil  exported  which  was  the  produce 
of  the  national  fifhery.  Other  encouragements  were 
alfo  given  )  rewards  were  beflowed  on  the  moft  fuc¬ 
cefsful  }  the  failors  employed  in  the  trade  were  ex¬ 
empted  from  the  imprefs  fervice  j  adventurers  were  in- 
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demnified  for  all  Ioffes  which  they  fuftaincd  m  their  firft  Whal  J 
enterprife  j  and  they  were  granted  the  privilege  of  pro¬ 
viding,  duty  free,  all  thofe  articles  which  were  needed 
in  this  fifhery,  and  were  the  fubjeCts  of  taxation. 

Still  farther  to  encourage  and  extend  the  fifhery, 
which  now  had  become  an  important  national  concern, 
parliament  granted  in  1779  a  premium  to.  five  fhips 
which  fhould  bring  home  the  greateft  quantity  of  oil 
for  the  firft  greateft  quantity,  500k  fterling  j  for  the 
next,  400k ;  and  for  the  third,  fourth,  and  fifth,  300k. 

200k  and  lock  fterling.  .  .  21$ 

In  North  America,  while  that  continent  was  fub- Fifhery  J 
jeCt  to  Britain,  the  whale-fifhery  was  carried  on  to  aNotfha 
very  confiderable  extent.  A  lociety  wras  eftablifhed  atmer*ca 
New  York,  and  numbers  of  fhips  were  equipped  for 
this  trade  in  different  parts  of  the  colonics,  by  enter- 
prifing  adventurers,  and  it  has  been  long  extremely 
fuccefsful  and  lucrative.  .  an 

The  advantages  derived  to  the  nation  from  theAdvann* 
whale-fifhery,  are  no  doubt  very  confiderable. 
fide  being  an  excellent  nurfery  for  hardy  feamen,  it  is  nery' 
the  foundation  of  great  commercial  concerns,  by  in¬ 
troducing  articles  which  become  the  fources  of  an  im¬ 
portant  trade.  In  this  view  it  has  often  been  an  ob* 
jeCt  of  legiflative  difeuflion,  and  has  often  experienced 
the  liberal  encouragement  and  protection  of  govern-  ^ 
ment.  According  to  a  law  paffed  in  favour  of  fhips  Reguia?! 
employed  in  this  trade,  every  Britifh  veflel  of  200tions. 
tons  or  upwards,  bound  to  the  Greenland  feas,  on  the 
whale-fifhery,  if  found  to  be  duly  qualified  agreeable 
to  the  aCt,  obtained  a  licence  from  the  commiffioners 
of  the  cuftoms  to  proceed  on  fuch  voyage  3  and  on  the 
{hip’s  return,  the  mafter  and  mate  declaring  on  oath  that 
they  were  on  fuch  voyage,  that  they  ufed  all  their  endea¬ 
vours  to  take  whales,  and  that  all  the  whale-fins,  blub¬ 
ber,  oil,  &c.  imported  in  their  fhip,  were  taken  by  their 
crew  in  thofe  Teas,  there  was  allowed  40s.  for  every 
ton  according  to  the  admeafurement  of  the  fhip. 

It  was  afterwards  found,  however,  that  fo  great  a 
bounty  was  neither  neeeflary  to  the  fuccefs  of  the 
trade,  nor  expedient  with  regard  to  the  public.  In 
1786,  therefore,  the  ads  conferring  the  (aid  emolu¬ 
ments  being  upon  the  point  of  expiring,  the.  fubjeCt 
was  brought  under  the  confidcration  of  parliament , 
and  it  was  propofed  to  continue  the  former  meafures,  ^ 
but  with  a  reduction  of  the  bounty  from  40s.  to  30s.  State  of 
In  propofing  this  alteration,  it  was  ftated,  “  that  the  trade  in 
fums  which  this  country  had  paid  in  bounties  for  theLn£laiK 
Greenland  fifhery  amounted  to  1,265,461k ;  that,  in 
the  lafl  year,  we  had  paid  94,858k  $  and  that,  from 
the  confequent  deduction  of  the  price  of  the  fifh,  the 
public  at  prefent  paid  6c  per  cent,  upon  every  cargo. 

In  the  Greenland  fifhery  there  were  employed  6coo  Tea¬ 
men,  and  thefe  feamen  eoft  government  13k  I  os.  per 
man  per  annum,  though  we  were  never  able  to  obtain 
more  than  500  of  that  number  to  ferve  on  board  . our 
fhips  of  war.  Befides,  the  vaft  encouragement  given 
to  the  trade  had  occafioned  fuch  a  glut  in  the  market, 
that  it  was  found  neceffary  to  export  confiderable 
quantities  5  and  thus  we  paid  a  large  (hare  of  the  pur- 
chafe  money  for  foreign  nations,  as  well  as  for  our  own 
people,  befides  fupplying  them  with  the  materials,  of 
feveral  important  manufactures.”  This  propofition 
was  oppofed  by  feveral  members,  but  was  finally  car¬ 
ried  ;  and  the  propriety  of  the  meafure  became  very 
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"halo-  foon  apparent.  At  that  time  (1786)  the  number  of 
toy.  fhips  employed  from  England  in  the  whale-fifhery  to 
*  j)ayjs  ftraits  and  the  Greenland  feas  amounted  to 
139  ;  befides  15  from  Scotland.  The  propofed  altera¬ 
tion  took  place  the  following  year  (1787)  ;  and  not- 
withitanding  the  diminution  of  the  bounty,  the  trade 
increafed  •,  the  number  of  (hips  employed  the  fame  year 
from  England  amounting  to  217,  and  the  next  year 
(1788)  to  222.  Their  cargoes  confided  of  5989  tons 
of  clean  oil  \  7654  tons  of  whalebone,  befide  13,386 
feal  Ikins. 

ijLhera  For  fame  years  Britilh  capital  has  been  employed  in 
v  Je-  a  fouthern  whale-fifhery  ;  and  this  has  alfo  been  a  very 
{  7  lucrative  branch  of  trade.  This  fifhery  was  firft  profe- 

Icuted  with  vigour  about  the  commencement  of  the 
American  war.  In  the  year  1785,  1 8  fhips  which  pro¬ 
duced  29,000!.  fterling  were  employed  m  it.  Two 
years  afterwards  the  number  of  (hips  was  doubled,  and 
the  returns  increafed  in  a  much  greater  proportion, 
which  is  a  proof  of  the  flouriihing  date  of  the  trade. 
The  number  of  diips  in  1787  was  38,  and  the  produce 
amounted  to  107,0001.  derling. 
ded^on  Some  American  families,  when  the  war  broke  out 
\  \meri-  in  that  country,  emigrated  to  Nova  Scotia,  where  they 
<  5  fet-  propofed  to  carry  on  the  whale-fifhery  ;  but  being  dif- 
t  in  Mil-  couragecf  from  particular  circumdances,  on  the  invita- 
yj  tion  of  the  honourable  Mr  Greville,  they  fettled  at 
Milford  in  Milford  Haven,  and  fitted  out  a  fhip,  which 
had  a  very  fuccefsful  voyage.  The  number  of  (hips 
foon  increafed  to  four,  and  at  prefent  (1803),  that  num¬ 
ber  is  doubled,  fo  that  8  fhips  are  now  employed  in  the 
fouthern  whale-fifhery  from  this  port,  with  a  capital 
afloat  of  no  lefs  than  80,000].  derling.  This  fa<d  is 
dated  by  Mr  Barrow  in  li is  travels  in  fouthern  Afri¬ 
ca  ;  and  “  I  mention  it  (fays  he),  as  a  driking  in¬ 
dance  to  (how  the  importance  of  the  South  fea  fifhery, 
and  as  a  proof  that,  contrary  to  the  generally  received 
opinion,  it  may  be  carried  on  by  Ikill  and  manage¬ 
ment,  and  without  the  adventitious  aid  of  trading,  fo 
as  fully  to  anfwer  the  purpofe  of  thofe  who  are  proper¬ 
ly  qualified  to  embark  in  the  undertaking.  For  where 
men,  by  indudry  in  their  profedion,  rife  from  fmall 
beginnings  into  affluence,  fuch  profefflon  may  be  fol¬ 
lowed  with  a  greater  certainty  of  fuccefs  than  many 
others  which  appear  to  hold  out  more  feducing  prof- 
pc&s.  The  American  filliermen  never  fet  out  with  a 
capital,  but  invariably  work  themfelves  into  one  ;  and 
the  South  fea  fifhery  from  England  may  fuccecd  on  the 
fame  principle,  as  the  above  example  clearly  fhews,  un¬ 
der  every  difadvantage,  when  properly  conduced, 
^'tudly  “  It  Is  difficult  to  point  out  the  grounds  of  juftice  or 
Vharaged. policy  in  giving  tonage  bounties  to  the  Greenland  filh- 
ery,  and  only  premiums  to  fuccefsful  adventurers  in  the 
fouthern  fifhery.  A  voyage  to  Greenland  is  four 
months,  the  outfit  of  which  is  covered  by  the  tonage 
bounty,  and,  if  wholly  unfuccefsful,  the  fame  dn*p  can 
make  a  fecond  voyage  the  fame  year  to  fome  of  the 
ports  of  the  Baltic.  A  voyage  to  the  South  fea  is  from 
12  to  18  months,  and  mud  depend  folely  on  the  fuccefs 
in  fifhing.  A  Greenland  duplets  out  on  a  fmall  capital, 
and  builds  on  a  quick  return  ;  but  a  South  fea  whaler 
mud  expend  a  very  considerable  capital  in  making  his 
outfit,  for  which  he  can  reckon  on  no  returns  for  at  lead 
18  months.  Hence  the  ufual  practice  of  fending  them 
.out  in  the  double  capacity  of  fifhers  and  contraband  tra- 
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ders,  in  order  that  the  Ioffes  they  may  fudain  by  ill 
fuccefs  in  fifhing  may  be  made  good  by  fmuggling. 

“  If  by  extending  the  fifhery  we  fhould  be  enabled 
to  fupply  the  continent  of  Europe,  two  objects  fhould 
never  be  out  of  the  view  of  the  lcgiflature — the  ex¬ 
emption  from  duty  of  all  the  produce  of  the  fifheries, 
and  particularly  fpcrmaceti,  which,  if  manufactured 
into  candles,  and  fubjeCt  only  to  the  fame  duty  as 
tallow  candles,  would  produce  much  more  to  the  re¬ 
venue  than  when  taxed  as  it  now  is,  as  wax.  I  have 
heard  it  afferted  that  the  extenfion  of  the  premium 
fydem,  by  doubling  its  prefent  amount,  which  never 
could  exceed  30,0001.  a-year,  would  be  adequate  en¬ 
couragement  to  fupply  the  home-market  with  fperma- 
ceti  and  black  whale  oil,  and  that  the  bonding  of 
foreign  oil  in  Great  Britain  would  throw  the  whole 
agency  of  American  fifhery  on  England  with  ^greater 
advantage  to  both  countries  than  by  any  other  fyftem. 

“  But  when  we  coniider  that  the  home  market  is  ne-  Cape  of 
ceffarily  fecured  to  Britifh  fubje&s  by  high  duties  onGoodHop& 
foreign  oil,  we  fhould  alfo  confider  that  every  means  gHCt°^tioW> 
to  leilen  the  charges  of  outfit  fhould  ftrengthen  our  ad¬ 
venture  in  this  lucrative  branch  of  trade.  Among 
others  that  would  feem  to  have  this  tendency,  are  the 
facilities  that  might  be  afforded  by  the  happy  pofitioit 
of  the  Cape  of  Good  Hope.  If  at  this  flation  \va$ 
eftablifhed  a  kind  of  central  depot  for  the  fouthern 
whale-fifhery,  it  might,  in  time,  be  the  means  of  throw¬ 
ing  into  our  hands  exclusively  the  fupply  of  Europe 
with  fpermaceti  oil.  To  the  protection  of  the  fifheries- 
on  the  eaft  and  weft  coafts  of  fouthern  Africa,  the 
Cape  is  fully  competent,  and  the  fifheries  on  thefe 
coafts  would  be  equally  undifturbed  in  war  as  in  peace# 

From  hence  they  would,  at  all  times,  have  an  oppor¬ 
tunity  of  acquiring  a  fupply  of  refrefhments  for  their 
crews,  and  of  laying  in  a  ftock  of  fait  provifions  at 
one-fourth  part  of  the  expence  of  carrying  them  out 
from  England.”  21§ 

The  Dutch  were  very  early  engaged  in  the  Green-  Dutch  early 
land  whale-fifhery,  which  foon  became  one  of  the  moft  engaged  in 
important  obje&s  of  their  trade.  In  16 11  a  company  die 
was  eftablifhed  at  Amfterdam  for  carrying  on  the 
whale-fifhery  on  the  coafts  of  pitzbergen  and  Nova 
Zembla.  This  branch  of  trade  has  in  general  fuc- 
cceded  better  with  the  Dutch  than  with  any  other 
nation.  The  principal  reafon  which  has  been  afiigned 
for  this  fuccefs  is  the  greater  economy  and  frugality  of 
this  people,  in  this  as  in  all  their  concerns,  by  which 
they  are  able  to  underfell  others  in  oil  and  whale¬ 
bone.  The  mode  of  fitting  out  all  their  fhips  is  alfo 
mentioned  as  a  caufe  of  their  profperity  in  this  fifhery. 

The  fhip-builder,  the  rope-maker,  the  baker,  the  brew¬ 
er,  and  other  tradefmen,  employed  in  fitting  out  thefc 
fhips,  commonly  take  a  fhare  in  the  voyage.  When 
it  proves  fortunate,  they  are  double  gainers  j  but  when 
it  is  unfuccefsful,  the  lofs  which  they  fuftain  is  proba¬ 
bly  not  greater  than  if  they  had  merely  furnifhed  the 
articles  without  having  a  chance  of  the  profit ;  and  in 
this  refpeCt  have  the  advantage  of  mere  merchants.  It 
is  obferved  by  De  Witt  that  this  fifhery,  fincc  it  fell 
into  the  hands  of  individuals,  has  feldom  failed  to  be 
profitable  *,  but  while  it  was  monopolized  by  the 
Dutch  Greenland  company,  the  profit  was  inconfider- 
able.  Some  idea  may  be  formed  of  the  extent  to  Extent  of 
which  the  Dptch  have  carried  tills  trade  by  ftatingtheir^ 

Y  y  2  that er^* 


35  S  t!  E  T  O 

Whale-  that  for  a  period  of  4 6  years  preceding  the  year  1722, 
t  Fimery; ,  5886  fhips  were  employed  in  it,  and  in  this  period 
they  took  32,907  whales.  Each  whale,  at  an  average, 
valued  at  500I.  makes  the  total  amount  above  16  mil¬ 
lions  fterling. 

The  following  table  affords  at  one  view  a  brief  re¬ 
cord  of  the  Dutch  w  halc-fi  fiery  from  1661  to  1788. 
The  number  of  (hips  employed  for  each  year,  and  the 
number  of  whales  taken,  are  dated  in  fcparate  columns. 

120 

Ships  em-  A  LIST  of  the  Number  of  Ships  from  HOLLAND , 
ployed,  and  which  were  employed  in  the  GREENLAND  and 
produce  of  BAVJS  STRAITS  !Vff ALE-FISHER  T  fjice  1661. 
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This  table  is  interefling,  as  it  fliews  us  the  precari¬ 
ous  nature  of  this  fifhery.  But  it  would  have  been 
dill  more  valuable,  if  fome  other  circumdances  had 
been  dated,  fuch  as  the  nature  of  theTeafons  when  the 
fifhery  was  lefs‘  fuccefsful  5  whether  the  preceding  win¬ 
ter  was  unufually  long  or  fever e  j  whether  the  fhort 
fummer  of  thefe  regions  was  not  remarkable  for  ex¬ 
tremes  or  fudden  changes  of  heat  and  cold,  fudden 
changes  and  variations  of  the  wind,  the  prevalence  of 
particular  winds  ;  or  other  fa£ts  which  might  enable  us 
to  trace  the  caufes  of  the  extraordinary  failure  and  fuc- 
cefs  of  the  fidiery. 

The  French  made  an  attempt  to  revive  this  branch  Attempt 
of  trade  in  1784.  Six  fliips  fitted  out  at  Dunkirk  attJie^en( 
the  expence  of  the  late  king,  made  fome  fucceCsful t0  revi7C 
voyages  both  in  the  northern  and  fouthern  whale-fifh- 
ery.  The  advantages  of  the  trade  were  obvious,  and 
the  French  government  was  eager  to  improve  them. 

In  the  year  178 6,  fome  of  the  inhabitants  of  the  ifland 
of  Nantucket,  near  Halifax  in  North  America,  were 
invited  to  fettle  at  Dunkirk  to  carry  on  the  fifhery. 
Several  families  accepted  the  invitation,  and  to  en¬ 
courage  them  to  profecute  the  trade,  they  were  per¬ 
mitted  to  enjoy  peculiar  privileges  and  immunities. 

Ships  were  fent  out  to  different  Teas,  and  had  profper- 
ous  voyages.  But  this  tra'de,  as  well  as  every  other 
branch  of  French  commerce,  has  probably  been  com¬ 
pletely  interrupted  by  the  late  revolution,  and  the  par¬ 
ticular  circumilances  in  which  that  nation  has  been 
with  regard  to  foreign  powers. 

Befides  the  nations  which  we  have  mentioned,  who  other  n£* 
have  been  moft  deeply  concerned  in  this  fifhery,  the  cons  en-j 
inhabitants  of  other  countries  have  alfo  embarked  in  it.ga£e*n^ 
Some  fhips  w  ere  equipped  at  Embden  in  1 768  by  order 
of  the  king  of  Pruffia  5  the  Swedifh  government  in 
1774  granted  to  a  company  eilablifhed  at  Gottenburgh 
the  exclufive  privilege  of  the  Davis  ftraits  and  Green¬ 
land  fifhery  for  20  years  •,  and  Denmark  in  1775  at¬ 
tempted  to  take  a  fhare  in  the  benefits  of  that  fifhery, 
which  many  of  the  nations  of  Europe,  more  enterpri- 
fing  or  more  induftrious,  had  long  fuecefsfully  enjoyed 
on  the  fhores  of  the  Danifh  dominions.  ^4 

The  whale-fifhery  commences  in  May.  It  is  about  time  of 
this  time  that  the  whale3  are  ieen  .in  great  numbers  the 
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rale-  between  the  76th  and  79th  degrees  of  north  latitude  ; 
B&ery.  and  at  a  diftance  they  exhibit  the  appearance  of  the 

rfmoke  rifing  from  the  chimneys  of  a  great  town  by  the 
water  which  is  thrown  into  the  air  by  their  fpouting  or 
blowing.  The  fuhery  continues  for  the  months  of  June 
and  July,  when  it  mufl  be  abandoned  whether  it  has 
bejii  fuccefsful  or  unprofperous  ;  becaufe  it  is  neeef- 
fary  to  be  clear  of  the  ice  by  the  end  of  Auguft.  The 
(hips  return  home  at  fartheft  in  the  month  of  Septem¬ 
ber,  But  if  the  fiiliery  happen  to  begin  early  in  May, 
and  prove  abundant,  they  fometimes  return  in  June  or 
July. 

We  (hall  now  conclude  this  artiele  with  a  ffhort  ac¬ 
count  of  the  different  modes  that  are  pra&ifed  in  taking 
the  whale.  The  following  is  employed  in  the  Grcen- 
i,|>pcans ;  fifliery  by  Europeans  Every  (hip  is  provided 
with  fix  boats,  to  each  of  which  belong  fix  men  for 
rowing  the  boat,  and  a  harpooner,  whofe  bufinefs  it  is 
to  ftrike  the  whale  with  his  harpoon.  Two  ©f  thefe 
boats  are  kept  conflantly  on  the  watch  at  fome  di- 
ftanee  from  the  {hip,  faflened  to  pieees  of  ice,  and 
are  relieved  by  others  every  four  hours.  As  foon  as  a 
whale  is  perceived,  both  the  boats  fet  out  in  purfuit  of 
it,  and  if  either  of  them  can  eome  up  before  the  whale 
finally  defeends,  whieh  is  known  by  his  throwing  up 
his  tail,  the  harpooner  difeharges  his  harpoon  at  him. 
There  is  no  difficulty  in  chooiing  the  plaee  where  the 
whale  is  to  be  ftruek,  as  fome  have  afferied  ;  for  thefe 
animals  only  come  up  to  the  furface  in  order  to  breathe, 
or  blow ,  as  the  fifhermen  term  it,  and  therefore  al¬ 
ways  keep  the  foft  and  vulnerable  part  of  their  bodies 
above  water.  A  late  improvement  was  made  in  the 
method  of  difeharging  the  harpoon  •,  namely,  by  (hoot¬ 
ing  it  out  of  a  kind  of  fwivel  or  mufquetoon  •,  but  it 
does  not  appear,  that  fince  this  improvement  was  made 
the  whale-fifhing  (hips  have  had  better  fuceefs  than  be¬ 
fore.  As  foon  as  the  whale  is  ftruek,  the  men  fet  up 
one  of  their  oars  in  the  middle  of  the  boat  as  a  fignal 
to  thofe  in  the  fhip.  On  perceiving  this,  the  watch¬ 
man  alarms  all  the  reft  with  the  ery  of  fall !  fall !  upon 
whieh  all  the  other  boats  are  immediately  fent  out  to 
the  aftiftanee  of  the  fir  ft. 

The  whale  finding  himfelf  wounded,  fwims  off  with 
prodigious  velocity.  Sometimes  he  defeends  perpen¬ 
dicularly,  and  fometimes  goes  off  horizontally  at  a  fmall 
depth  below  the  furface.  The  rope  which  is  faftened 
to  the  harpoon  is  about  200  fathoms  long,  and  pro¬ 
perly  eoiled  up,  that  it  may  freely  be  given  out  as 
there  is  a  demand  for  it.  At  firft  the  velocity  with 
whieh  this  line  runs  over  the  fide  of  the  boat  is  fo 
great,  that  it  is  wetted  to  prevent  its  taking  fire  :  but 
in  a  fhort  time  the  ftrength  of  the  whale  begins  to  fail, 
and  the  fifhermen,  inftead  of  letting  out  more  rope, 
ftrive  as  mueh  as  poflihle  to  pull  back  what  is  given 
out  already,  though  they  always  find  themfelves  ne- 
cefiitated  to  yield  at  laft  to  the  efforts  of  the  animal, 
to  prevent  his  finking  their  boat.  If  he  runs  out  the 
200  fathoms  of  line  contained  in  one  boat,  that  be- 
longing  to  another  is  immediately  faftened  to  the  end 
of  the  firft,  and  fo  on  ;  and  there  have  been  inftances 
where  all  the  rope  belonging  to  the  fix  boats  has  been 
neceffary,  though  half  that  quantity  is  fcldom  requir¬ 
ed.  The -  whale  cannot  ftay  long  below  water,  but 
again  eomes  up  to  blow;  and  being  now  much  fati¬ 
gued  and  wounded,  ftays  longer  above  water  than 
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ufual.  This  gives  another  Boat  time  to  cotne  up  with  Whale- 
him,  and  he  is  again  ftruek  with  a  harpoon.  He  ^^£ry,_ » 
again  defeends,  but  with  lefs  force  than  before  ;  and  "  v 
w  hen  he  eomes  up  again,  is  generally  incapable  of  de- 
feending,  but  fuffers  himfelf  to  be  wounded  and  killed 
with  long  lances  which  the  men  arc  provided  with  for 
that  purpole.  He  is  known  to  be  near  death  when  he 
fpouts  up  the  water  deeply  tinged  with  blood. 

The  wdiale  being  dead,  is  lafhed  alongside  the  fhip. 

They  then  lay  it  on  one  fide,  and  put  two  ropes,  one 
at  the  Bead,  and  the  other  in  the  place  of  the  tail, 
which,  together  with  the  fins,  is  ftruek  off  as  foon 
as  he  is  taken,  to  keep  thefe  extremities  above  water* 

On  the  off-fide  of  the  whale  are  two  boats,  to  receive 
the  pieces  of  fat,  utenfils,  and  men,  that  might  other- 
wife  fall  into  the  water  on  that  fide.  .Thefe  precau¬ 
tions  being  taken,  three  or  four  men  with  irons  at 
their  feet  to  prevent  flipping,  get  on  the  whale,  and 
begin  to  cut  out  pieees  of  about  three  feet  thiek  and 
eight  long,  which  are  hauled  up  at  the  eapftan  or 
windlafs.  When  the  fat  is  all  got  off,  they  cut  off  the 
whalebone  of  the  upper  jaw  with  an  axe.  Before  they 
cut,  they  are  all  lafhed  to  keep  them  firm  ;  which  alio 
facilitates  the  cutting,  and  prevents  them  from  failing 
into  the  fea  ;  when  on  board,  five  or  fix  of  them  are 
bundled  together,  and  properly  flowed;* and  after  all 
is  got  off,  the  earcafc  is  turned  adrift,  and  devoured 
by  the  w'hiie  bears,  who  are  very  fond  of  it.  In  pro¬ 
portion  as  the  large  pieees  of  fat  are  cut  off,  the  reft 
of  the  crew  are  employed  in  Hieing  them  fmaller,  and 
picking  out  all  the  lean.  When  this  is  prepared,  they 
flow  it  under  the  deck,  where  it  lies  till  the  fat  of  all 
the  whales  taken  during  the  fifhery  is  on  board ;  then 
cutting  it  ftill  fmaller,  they  put  it  up  in  tubs  in  the 
hold,  cramming  them  full  and  clofe.  At  the  end  of 
the  feafon  they  return  home,  where  the  fat  is  boiled5 
and  preffed  to  give  out  the  oil.  ^ 

But  a  different  method  is  pra&ifed  by  the  rude  in-by  the 
habitants  of  the  different  nations  on  the  eoafts  of  the  pie  of 
Frozen  ocean.  On  fome  parts  of  the  fea  eoafts  ofKamtfchat* 
Kamtfchatka,  the  return  of  the  fifhing  feafon  is  cele-ka* 
brated  with  a  grand  feftival  and  great  rejoicings  in 
their  fubterraneous  winter  habitations,  in  whieh  many 
fuperftitious  eeremonies  are  performed.  In  one  part  of 
the  eeremonies  dogs  are  facrifieed,  with  beating  of 
drums  and  other  rude  mufical  inftruments.  The  priefts 
who  attend  and  eondu61  the  feftival,  tranfport  wit  A 
great  folemnity  and  pomp  a  figure  of  a  whale,  made  of 
wood,  from  the  fummer  habitation  to  the  winter  eot- 
tage.  As  the  ceremonies  proceed,  the  whole  company  Th(^7 
affembled  fhout  with  a, great  noife,  .that  the  whale  has vio„srCgr(^ . 
made  its  efcape  from  the  cottage  to  the  fea ;  and  they  pre-  monies, 
tend  even  to  (how  the  traees  of  the  whale  in  its  courfe, 
as  if  it  had  really  made  its  way  through  the  opening* 
in  the  eottage.  Thefe  ceremonies  being  ended,  the 
men  prepare  their  nets,  and  embark  in  their  canoes. 

The  nets  are  fet  at  the  openings  of  bays,  where  fifh,» 
whieh  are  the  food  of  the  whale,  are  abundant,  and  in 
the  purfuit  of  which  entering  the  bays  he  is  taken.  ■ 

When  this  is  obferved  by  the  people  in  the  eanoes, 
they  approach  and  feeure  their  prize  with , ropes  and 
ftraps  of  leather.  This  event  is  again  celebrated  by 
their  wives  and  children  on  fliorc  with  dancing,  Ting¬ 
ing,  and  other  demonft rations  of  joy.  But  after  the 
whale  is  fuffrciently  iecured,  he  is  not  brought  on 
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fliore  till  another  ceremony  Is  performed.  They  put 
on  their  belt  clothes,  and,  with  limilar  folemnity,  tranf- 
port  the  image  of  the  whale  in  wood  from  the  winter 
to  a  new  fummer  habitation.  A  lamp  is  there  lighted 
up,  and  an  attendant  is  appointed  to  watch  and  keep 
it  burning  from  the  fpring  to  the  autumn.  The 
whale  is  then  cut  up,  and  furnifhes  for  a  long  time 
what  is  conlidered  by  the  natives  of  thofe  regions  a 
very  delieate  food. 

Among  the  Kurile  iflands,  which  are  fituated  near 
the  fouthern  extremity  of  the  peninfula  of  Kamtfchatka, 
the  whales  are  molt  abundant  about  the  beginning  of 
autumn.  At  that  time  the  inhabitants  embark  in  their 
canoes,  and  iearch  for  them  in  places  where  they  ge¬ 
nera1  ly  find  them  afleep  on  the  furface  of  the  water. 
When  they  are  fo  fortunate  as  to  find  one  in  this  fitua- 
tion,  they  approach  with  the  leaft  pofTible  noife  }  and, 
when  they  have  come  within  the  proper  dillanee,  they 
pierce  him  with  poifoned  arrows.  And  although  thefe 
wounds  feem  extremely  flight,  they  are  faid  in  a  fhort 
time  to  occafion  great  pain.  The  whale  thus  wounded, 
moves  about  furioufly,  blows  with  great  violence,  and 
foon  dies. 

We  have  already  mentioned  the  mode  of  taking 
the  whale  which  is  pra&ifed  by  the  Icelanders,  in  giv¬ 
ing  the  natural  hiftory  of  the  balcena  g/acialis ,  or  lee- 
land  whale.  It  is,  according  to  Anderfon,  by  throw¬ 
ing  blood  into  the  fea,  when  they  get  between  the 
whale  and  the  fhore.  They  then  endeavour  to  drive 
him  towards  the  fhore  ^  but  the  whale  finding  himfelf 
purfued,  attempts  to  regain  the  oeean,  and  approach¬ 
ing  the  blood,  is  alarmed  \  and  rather  than  fwim  acrofs 
it,  returns  towards  the  land,  where  he  is  often  thrown 
on  fhore.  But  this  is  eontradidled  by  Horrebow,  who 
fays,  that  the  ufual  method  of  killing  the  whale  in 
Ieeland,  is  with  the  harpoon. 

When  the  whale  returns  to  the  coafls  of  Greenland, 
the  fifhermen  put  on  their  large  Ikin  eoats,  and  fur- 
nifh  themfelves  with  a  large  knife,  and  a  flone  to 
iharpen  it.  They  provide  alfo  harpoons,  fpears,  and 
arrows,  with  a  number  of  large  {kins  of  the  fea-dog 
inflated.  Thus  equipped,  they  launeh  their  eanoes,  and 
embark  with  their  wives  and  children.  The  harpoon 
which  they  generally  employ,  is  pointed  with  bone, 
br  a  (harp  flone.  Some  indeed  have  harpoons  of  iron, 
whieh  they  procure  from  the  Danes  by  barter  for  the 
oil  or  fat  of  the  whale.  The  fcarcity  of  -wood  and 
iron  makes  thefe  articles  extremely  valuable  to  Green¬ 
landers,  and  has  exeited  their  ingenuity  to  avoid  the 
rifle  of  lofing  them.  For  this  purpofe  an  inflated  blad¬ 
der  of  the  {kin  of  the  fea-dog  is  attached  to  the  har¬ 
poon,  fo  that  in  eafe  it  fhould  not  reach  the  whale 
when  they  attempt  to  ftrike,  it  may  float  on  the  water, 
and  be  recovered.  Thus  equipped,  they  launeh  out 
into  the  ocean  in  their  fmall  eanoes,  and,  with  great 
intrepidity,  attack  the  largeft  whales.  They  approach 
them,  fays  Anderfon,  with  aftonifhing  boldnefs,  and 
endeavour  to  fix,  by  means  of  their  harpoon,  which 
they  throw  at  his  body,  fome  of  the  fkins  inflated  with 
air.  For,  notwithftanding  the  enormous  bulk  of  this 
animal,  two  or  three  of  thefe  fkins,  b^  the  refiftance 
whieh  they  make  to  the  water,  on  aceount  of  their  di- 
minifhed  fpecific  gravity,  greatly  impede  his  attempts 
at  plunging  into  the  deep.  Having  by  this  means 
fticceeded  in  arrefting  his  progrefs,  they  approach 
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nearer  \  and,  with  their  lances,  pierce  his  body,  till  Whale:, 
he  become  languid  and  feeble  with  the  lofs  of  blood, , 
and  at  laft  dies.  The  fifhermen  then  plunge  into  the  ^ 
fea  with  their  fkin-jaekets  filled  with  air,  and  fwim  to 
their  prize  j  and,  floating  on  the  furfaee  of  the  water, 
they  eut  off  with  their  knives  from  every  part  of  the* 
whale  the  fat  or  blubber,  which  is  thrown  into  the 
canoes.  And,  notwithflanding  the  rudenefs  and  im¬ 
perfection  of  their  irftlruments,  their  dexterity  is  fuch, 
that  they  can  extract  from  the  mouth  the  greateft,  or 
at  leaft  the  beft  part  of  the  whalebone. 

But  the  mode  of  fifhing  the  whale,  the  boldeft  andAftonifl 
molt  aftonifhing,  is  that  which  is  praCtifed  by  the  In-^^^ 
dians  on  the  coaft  of  Florida.  When  a  whale  appears,  ^ 
they  fallen  to  their  bodies  two  pieces  of  wood  and  a^iadi 
mallet  \  and  thefe  inftruments,  with  their  eanoe,  con- 
ftitute  the  whole  of  their  fifhing  equipage.  When  they 
approach  the  whale,  they  throw  themfelves  into  the 
water,  fwim  direCUy  towards  him,  and  have  the  ad- 
drefs  to  get  upon  his  neck,  taking  cave  to  avoid  the 
ftroke  of  his  fins  or  tail.  When  the  whale  firft  fpouts, 
the  Indian  introduces  one  of  the  pieees  of  wood  into 
the  opening  of  one  of  the  blow-holes,  and  drives  it 
home  with  the  mallet.  The  whale  thus  attacked,  in- 
ftantly  plunges,  and  carries  the  Indian  along  w  ith  him, 
who  keeps  fall  hold  of  the  animal.  The  whale,  which 
has  now  only  one  blow-hole,  foon  returns  to  the  fur¬ 
faee  of  the  water  to  refpire  j  and,  if  the  Indian  fuc- 
ceeds  in  fixing  the  other  piece  of  wood  into  the  fecond 
blow-hole,  the  whale  again  defeends  to  the  bottom, 
but  a  moment  after  re-appears  on  the  furface,  where 
he  remains  motionlefs,  and  immediately  expires  by  the 
interruption  of  the  function  of  refpiration. 

EXPLANATION  of  PLATES.  .  , 

Plate  CXL. — Fig.  1.  The  large  whalebone  or  plates  e*; 
Greenland  whale,  is  from  40  to  60  feet  long,  andpkinci 
more  than  one  half  the  length  in  eireumferenee  at  the 
thiekeft  part.  This  whale  is  taken  on  account  of  the 
oil  and  the  v'halebone. 

Fig.  2.  The  narhwal  or  unicorn-fifh,  yields  a  fmall 
quantity  of  oil,  but  it  is  faid  to  be  of  a  fuperior  quali¬ 
ty.  The  horns  or  teeth  are  much  valued,  and  are  in 
fome  refpe&s  preferable  to  ivory.  They  are  from  9. to 
10  feet  long.  The  flefli  is  greatly  efteemed  by  the  in-- 
habitants  of  Greenland. 

Fig.  3.  The  large  fpermaeeti  whale,  w  hich  is  taken 
on  account  of  the  oil,  and  alfo  on  account  of  the  more 
valuable  fubftance,  fpermaeeti,  which  is  found  chiefly 
in  cells  within  the  fkull.  The  figure  here  given  is  ta¬ 
ken  from  one  of  the  31  which  came  on  ftiore  in  1784, 
near  Audierne  in  France.  The  length  was  44  feet. 

Fig.  4.  The  grampus.  This  figure  was  taken  from 
one  eaught  at  the  mouth  of  the  Thames  in  1759.  It 
was  24  feet  long. 

Plate  CXLI. — Fig.  1.  and  2.  exhibit  a  view  of 
the  c-ourfe  of  the  blow-hole  in  the  eetaceous  fifties. 

Fig.  1.  (hews  the  blow-hole  of  the  whalebone  and 
fpermaeeti  whale.  In  the  whalebone  whale  it  is  dou¬ 
ble,  and  the  eourfe  of  it  is  marked  by  the  dotted  line 
ABCD.  It  is  fingle  in  the  fpermaeeti  whale,  and 
marked  by  the  dotted  lines  AEFD. 

Fig.  2.  {hews  that  of  the  monodon  and  delphiniis*. 

That  of  the  monodon,  which  is  fingle,  is  fhewn  by  the 
dotted  line  ABCD,  terminating  at  the  back  part  of 
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(Lie-  the  head  ;  and  that  of  the  clafs  delphinus  by  the  dot- 
P eiy*  ted  line  AEFD,  terminating  at  the  top  of  the  head. 
u  r—*  pjg.  3,  A  perpendicular  fe£tion  of  feveral  plates  of 
whalebone  in  their  natural  fituation  in  the  gum.  The 
inner  edges  or  fhorteft  terminations  are  removed,  and 
the  cut  edges  feen  from  the  infide  of  the  fnout.  A, 
the  upper  part,  (hews  the  diftance  of  the  plates  from 
each  other.  C,  the  lower  part,  (hews  the  white  fub¬ 
ftance  on  which  they  grow,  and  the  balls  on  which 
they  Hand. 

Fig.  4.  A  fide  view  of  one  of  the  plates  of  whale¬ 
bone.  A,  the  part  which  projects  beyond  the  gum. 
B,  the  portion  which  is  funk  in  the  gum.  CC,  a 
white  fubftance  which  furrounds  the  whalebone,  form¬ 
ing  there  a-proje6ting  bead,  and  alfo  palling  between 
the  plates  to  form  their  external  lamellae.  DD,  the 
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part  analogous  to  the  gum.  E,  a  flelhy  fubftance  eo-  Whale- 
vering  the  jaw-bone,  on  which  the  inner  lamella  of ,  t 

the  plate  is  formed.  F,  the  termination  of  the  whale¬ 
bone  in  the  hair. 

Fig.  9.  An  outline  to  Ihew  the  mode  of  growth  of 
the  plates,  and  of  the  white  intermediate  fubftance. 

A,  the  middle  layer  of  the  plate,  which  is  formed 
upon  a  pulp  or  cone  that  palfes  up  in  the  centre  of  the 
plate.  The  termination  of  this  layer  forms  the  hair. 

B,  one  of  the  outer  layers,  which  is  formed  from  the 
intermediate  white  fubftanee.  CCCC,  the  interme¬ 
diate  white  fubftance,  the  laminae  of  which  are  conti- 
tinued  along  the  middle  layer,  and  form  the  fubftance 
of  the  plate  of  whalebone.  D,  the  outline  of  another 
plate  of  whalebone.  E,  the  bafts  on  which  the  plates? 
are  formed,  which  adheres  to  the  jaw-bone. 
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•Cette 


Ceuta. 


CETTE,  a  maritime  town  of  France,  in  Langue¬ 
doc,  fcated  at  the  place  were  the  canal  of  Langue¬ 
doc  begins,  between  Montpelier  and  Agde,  on  the  bay 
of  Maguelona,  in  the  Mediterranean  lea.  E.  Long. 
3.  1 5.  N.  Lat.  43.  25. 

CETUS,  in  AJlronemy ,  the  whale  ;  a  large  conftel- 
lation  of  the  fouthern  hemifphere,  under  Pifces,  and 
next  the  water  of  Aquarius.  The  ftars  in  the  conftel- 
lation  Cetus,  in  Ptolemy’s  catalogue,  are  twenty-two  ; 
in  Tycho’s  twenty-one  ;  in  Hevelius’s  forty-five  ;  in 
the  Britannic  catalogue  ninty-feven. 

Cetus  is  reprefented  by  the  poets  as  the  fea-mon- 
Ber  which  Neptune,  at  the  fuit  of  the  nymphs,  fent  to 
devour  Andromeda  for  the  pride  of  her  mother,  and 
which  was  killed  by  Perfeus.  In  the  mandible  of  Ce¬ 
tus  is  a  variable  Bar  which  appears  and  difappears  pe¬ 
riodically,  palling  through  the  feveral  degrees  of  mag¬ 
nitude,  both  increafing  and  diminilhing,  in  about  333 
days.  See  Astronomy. 

CEVA,  a  Brong  town  of  Piedmont  in  Italy,  feated 
on  the  river  Tanero,  with  a  Brong  fort,  in  E.  Long. 
8.  8.  N.  Lat.  44.  20.  . 

CEVENNES,  mountains  of  Languedoc  in  France, 
remarkable  for  the  frequent  meetings  of  the  Protef- 
tants  there  as  a  place  of  fecurity  againB  the  tyranny' 
of  their  governors.  In  Queen  Anne’s  reign  there  was 
an  attempt  made  to  affiB  them  by  an  Englilh  fleet  in 
the  Mediterranean  ;  but  to  no  purpofe,  for  the  French 
had  occupied  the  paflages.  # 

CEUTA,  a  maritime  town  of  Barbary  m  Africa, 
and  in  the  kingdom  of  Fez,  feated  on  the  Braits  of 
Gibraltar,  oppofite  that  place,  in  W.  Long.  6.  25.  N. 
Lat.  36.  35.  John  king  of  Portugal  took  it  from  the 
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Moors  in  141 5,  but  it  now  belongs  to  Spain.  In  1697,  CeJ  c 
it  fuftained  a  vigorous  liege  by  the  Moors.  ^ 

CEYLON,  a  large  ifland  in  the  Eaft  Indies,  which  ’ — 
lies  between  50  40'  and  io°3o'  north  latitude;  and 
between  790  and  82°  eaB  longitude.  It  is  fituated  at 
the  entrance  of  the  bay  of  Bengal,  by  which  it  is 
bounded  on  the  north.  On  the  north-weB  it  is  fepa- 
rated  from  the  Coromandel  coaB  by  the  gulf  of  Ma- 
naar,  a  narrow  Brait  full  of  fhoals,  and  impaffable  by 
large  {hips  *,  and  is  diBant  about  60  leagues  frem  Cape 
Comorin,  the  fouthern  point  of  the  peninfula  of  India* 

Its  circumference  is  computed  to  be  about  900  miles ; 
and  its  length  from  Point  Pedro  at  the  northern  ex¬ 
tremity  to  Donderhead  at  the  fouthern  is  about  300 
miles.  Its  breadth  is  very  unequal,  being  in  fome  parts 
only  from  40  to  50  miles,  while  in  others  it  extends  to 
60,  70,  and  even  100. 

The  appearance  of  the  eafiern  coaB  is  bold  and 
rocky,  and  a  few  reefs  of  rocks  run  out  into  the  fca 
on  the  fouth-eaft  between  Point  de  Galle  and  Bata- 
colo.  The  deep  water  on  the  eaBern  fh ores  admits  the 
approach  of  the  largeB  veffels  in  fafety ;  and  if  that 
fide  of  the  ifiand  oe  the  IcaB  fertile,  its  other  defe&s 
are  amply  compenfated  by  the  harbours  of  Trincoma- 
lee  and  Batocolo.  The  north  and  north-weB  coaB 
from  Point  Pedro  &  Columbo  is  flat,  and  everywhere 
indented  with  inlets  of  the  fea.  The  largeB  of  them 
extends  almoB  quite  acrofs  the  ifland  from  Mullipatti 
to  Jafnapatam  on  the  north-weft  point  of  tke  ifland  ; 
and  forms  the  peninfula  of  Jafnapatam.  Several  of 
thefe  inlets  form  (mall  harbours. 

The  interior  of  the  ifland  abounds  w  ith  Beep  and 
lofty  mountains,  covered  with  thick  forefis,  and  full 

of 


c  E  Y  [  361  ]  C  E  Y 


of  almoft  impenetrable  jungles.  The  woods  and  moun¬ 
tains  completely  furround  the  dominions  of  the  king  of 
Candy,  and  feem  deftined  by  nature  to  defend  him 
againit  thofe  foreign  enemies,  whofe  fuperior  fkill  and 
power  have  deprived  him  of  the  open  trails  on  the  fea- 
opafl.  The  moft  lofty  range  of  mountains  divides  the 
ifland  nearly  into  two  parts,  and  fo  completely  fepa- 
rates  them  from  each  other,  that  both  the  climate  and 
feafons  on  either  lide  are  ciTentially  different.  Thefe 
mountains  alfo  obftruft  completely  the  effect  of  the 
monfoons,  which  fet  in  periodically  from  oppofite  fides 
of  them  }  fo  that  not  only  the  oppofite  fca-eoaft,  but 
the  whole  country  in  the  interior,  fuffers  very  little  from 
thofe  ftorms. 

The  monfoons  in  Ceylon  are  connected  with  thofe 
on  the  Coromandel  and  Malabar  eoafts  }  but  they  fet 
in  much  fooner  on  the  weftern  than  the  eaftern  fide  of 
the  ifland.  On  the  weft  fide,  where  Columbo  lies,  the 
rains  prevail  in  the  months  of  May,  June,  and  July, 
the  feafon  when  they  are  felt  on  the  Malabar  coaft. 
This  monfoon  is  ufually  extremely  violent,  being  ac¬ 
companied  with  dreadful  ftorms  of  thundsr  and  light¬ 
ning,  together  with  vaft  torrents  of  rain,  and  violent 
fouth  -weft  winds.  During  its  continuance,  the  north¬ 
ern  parts  of  the  ifland  are  very  little  affe&ed,  and  are 
even  generally  dry.  In  the  months  of  October  and 
November,  when  the  oppofite  monfoon  fets  in  on  the 
Coromandel  coaft,  it  is  the  north  of  Ceylon  which  is 
affe&ed,  and  fcareely  any  impreflion  of  it  is  felt  in  the 
fouthern  parts. 

Thefe  monfoons  pafs  flightly  over  the  interior,  and 
feldom  occafion  any  confiderable  inconvenience.  But 
this  part  of  the  ifland  is  not  altogether  freed  from  the 
dreadful  ftorms  which  fo  terribly  ravage  the  tropical 
climates.  During  its  own  periodical  feafon,  which 
happens  in  March  and  April,  the  rain  pours  down  in 
torrents,  and  the  thunder  and  lightning  are  terrible. 

From  the  fituation  of  this  ifland,  fo  near  the  equa¬ 
tor,  the  days  and  nights  are  nearly  of  equal  length  ; 
the  variation  during  the  two  feafons  not  exceeding  1 5 
minutes.  The  feafons  are  more  regulated  by  the  mon¬ 
foons  than  the  eeurfe  of  the  fun  \  for  although  the 
ifland  lies  to  the  north  of  the  line,  the  cooleft  feafon  is 
during  the  fummer  folftice,  while  the  weftern  monfoon 
prevails.  Their  fpring  commences  in  Odtober  \  and 
the  hotteft  feafon  is  from  January  to  the  beginning  of 
April.  The  heat,  during  the  day,  is  nearly  the  fame 
throughout  the  whole  year ;  the  rainy  feafon,  however, 
renders  the  nights  much  cooler,  from  the  dampnefs  of 
the  earth,  and  the  prevalence  of  winds  during  the 
monfoons.  The  climate,  upon  the  whole,  is  much 
more  temperate  than  on  the  continent  of  India.  This 
temperate  climate,  how'ever,  is  chiefly  confined  to  the 
coaft  where  the  fea-breezes  have  room  to  circulate.  In 
the  interior  of  the  country,  owing  to  the  thick  and 
clofe  w’oods,  and  the  hills  which  crowd  upon  each 
other,  the  heat  is  many  degrees  greater  than  on  the 
fearcoaft,  and  the  climate  often  extremely  fultry  and 
unhealthy. 

The  principal  harbours  in  the  ifland  for  large  (hips 
are  Trineomalee  and  Point  de  Gallc  \  they  alfo  come 
to  anchor,  and  at  certain  feafons  of  the  year  moor  fe- 
curely,  in  the  roads  of  Columbo.  There  are  feveral 
other  inferior  ports  round  the  ifland,  which  afford 
fliclter  to  the  fmaller  coafting  veffels. 
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The  two  principal  rivers  are  the  Malivagonga  and 
the  Mulivaddy.  The  former  takes  its  rife  among  the  v 
hills  to  the  fouth-eaft  of  Candy,  and  nearly  furrounds 
that  city.  After  a  variety  of  circuitous  windings 
among  the  mountains,  it  at  laft  difeharges  itfelf  into 
the  fea  at  Trineomalee.  This  river  is  fo  deep  as  to  be 
fordable  only  towards  the  fource  \  but  the  rocks,  which 
everywhere  break  its  courfe,  prevent  it  from  being  na¬ 
vigated.  The  Mulivaddy  rifes  from  the  foot  of  a 
very  high  mountain,  known  to  Europeans  by  the  name 
of  Adam’s  Peak,  and  fituated  about  fixty  miles  to  the 
north-eaft  of  Columbo.  This  river  falls  into  the  fea 
by  feveral  branches  :  the  largeft  of  thefe  empties  itfelf 
about  three  miles  from  the  fort  of  Columbo,  after  ha¬ 
ving  nearly  furrounded  a  large  tra£t  of  the  level  coun¬ 
try,  of  which  it  forms  a  peninfula. 

Beftdes  the  rivers  with  which  Ceylon  abounds,  there 
are  many  lakes  and  canals  communicating  with  them, 
particularly  in  the  neighbourhood  of  Columbo  and  Ni  * 
gumbo.  They  are  often  of  confiderable  extent,  and 
of  great  utility  to  the  inhabitants  in  their  neighbour¬ 
hood,  who  have  thus  an  opportunity  of  readily  tranf- 
porting  their  feveral  articles  of  trade  \  and  it  is  by 
this  means  alfo  that  the  towns  on  the  eoaft  are  fup- 
plied  with  the  greateft  abundance  of  frefh-water  fifli. 

The  internal  communications  by  land  through  the 
ifland  have  fcareely  palled  the  firft  ftage  of  improve¬ 
ment.  Along  the  fea-coafts  indeed  there  are  roads  and 
ftations  for  travellers  :  but  thefe  roads  are  in  many 
places  rugged  and  fteep. 

The  foil  in  general  is  Tandy,  with  a  fmall  mixture 
of  clay.  In  the  fouth- weft  parts,  particularly  about 
Columbo,  there  is  a  great  deal  of  marfhy  ground  very 
rich  and  productive.  This  trad,  however,  is  chiefly 
occupied  with  cinnamon  plantations,  and  the  reft  of 
the  ifland,  in  its  prefen  t  ft  ate  of  cultivation,  does  not 
produce  a  fufficient  quantity  of  rice  for  the  confump- 
tion  of  its  inhabitants. 

Ceylon  was  originally  divided  into  a  number  of 
diftinCt  petty  kingdoms,  feparated  by  the  feveral 
rivers  and  mountains  which  are  difperfed  over  the 
face  of  the  ifland,  and  fubjedt  each  to  its  own  in¬ 
dependent  fovereign.  In  proeefs  of  time,  however, 
the  whole  country  wyas  reduced  under  the  dominion  of 
the  king  of  Candy,  and  divided  by  him  into  a  few 
great  provinces,  from  which  feveral  of  the  numerous 
titles  he  ftill  retains  were  derived.  Thefe  provinces 
were  Candy,  Coitu,  Matura,  Dambadar,  and  Sitti- 
vacca,  which  included  the  rich  diftriCls  on  the  weft 
coaft.  The  chief  of  thefe  provinces  was  Candy,  fitu¬ 
ated  in  the  centre  of  the  ifland,  and  honoured  with 
the  royal  refidence.  The  king  holds  his  court  there 
to  this  day,  and  though  all  the  other  provinces  have 
been  more  or  lefs  encroached  upon,  no  part  of  Candy 
has  ever  been  reduced  to  permanent  fubje&jori  under 
a  foreign  power.  The  great  divifions  of  the  ifland 
now  are  reduced  to  twro  ;  the  one  comprehending  thofe 
parts  under  the  dominion  of  Europeans,  and  the  other 
thofe  which  ftill  remain  to  the  natives. 

Little  was  known  of  the  ifland  of  Ceylon  previous 
to  the  arrival  of  the  Portuguefe  in  1505,  who  were 
admitted  by  the  king  of  the  country  in  a  friendly  man¬ 
ner,  and  received  from  him  an  annual  tribute  for  their 
prote&ion  againft  external  invafion,  particularly  againll 
the  attacks  of  the  Arabs,  who  had  long  harafTed  and 
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oppreffed  the  Ceyloi.efe.  The  inhabitants  at  that 
time,  as  at  prefent,  confided  of  two  diftinft  races,  the 
Bedahs,  who  lived  in  the  foreds,  particularly  in  the 
northern  parts,  and  the  Cinglefe,  who  inhabited  the 
fea  coaft.  Columbo,  now  the  European  eapital  at  Cey¬ 
lon,  was  at  that  time  the  royal  refidence.  Cinnamon 
w  as  even  then  the  chief  product  and  daple  commodity 
of  the  country.  Tw  o  hundred  and  fifty  thoufand  pounds 
weight  were  annually  delivered  by  the  king  to  the  Por- 
tuguefe  in  name  of  tribute.  The  inhabitants  differed 
great  cruelties  and  oppreflion  under  the  Portuguefc, 
and  wrere  glad  of  an  opportunity  of  throwing  off  the 
yoke  and  putting  themfelves  under  the  protection  of 
the  Dutch.  In  1632,  a  ftreng  armament  was  lent  out 
by  the  latter  to  ad  in  concert  with  the  native  prince  ; 
and,  after  a  bloody  druggie,  the  Portuguefc  were  at 
lati  expelled  from  the  iiiand.  Columbo  furrendered  to 
the  Dutch  arms  in  1636,  and  this,  terminated  the  do-  - 
minion  of  the  Portuguefe  in  the  lfland.  In  the  year 
I795?  a  body  of  Brxtith  troops  was  font  for  the  con- 
queft  of  Ceylon,  and  after  various  military  operations, 
this  valuable  poffeflion  was  added  to  the  Britifh  colo¬ 
nics. 

The  chief  towns  in  Ceylon  are  Trincomalce  and 
Columbo.  Trincomalce  lies  in  latitude  8°  30'.  It 
runs  in  a  nortli-eail  direction  along  one  branch  of  the 
bay.  The  country  around  it  is  mountainous  and 
woody  ;  the  foil  uncultivated  and  rather  barren,  and  the 
whole  appearance  wild. 

Trincomalee,  from  its  fituation  and  conftru&ion,  is 
naturally  flrong.  It  occupies  more  ground  than  Co¬ 
lumbo,  but  contains  a  much  {mailer  number  of  houfes, 
and  tbofe  inferior  in  fize  and  appearance  to  thofe  which 
are  to  be  met  with  in  fevcral  towns  on  the  iouth  well 
coaft.  The  eircumfcrence  of  Trincomalee,  within  the 
walls,  is  about  three  miles  ;  w  ithin  this  fpace  is  alfo 
included  a  hill  or  rifmg  point,  immediately  over  the 
fea,  and  covered  with  bruftwood. 

The  fort  is  flrong,  and  commands .  the  principal 
bays  ;  and,  in  particular,  the  entrance  into  the  grand 
harbour,  or  inner  bay,  which  affords  at  all  feafons,  and 
in  every  variety  of  weather,  a  fecure  fhelter  to  {hips 
of  all  deferiptions,  being  land-locked  on  all  fides,  and 
fufficiently  deep  and  capacious  to  receive  any  number 
of  the  larged  veffels. 

This  harbour,  from  its  nature  and  fituation,  is  that 
which  (lamps  Ceylon  one  of  our  mod  valuable  acquifi- 
tions  in  the  Ead  Indies.  As  foon  as  the  violent  mon- 
foons  commence,  every  veffel  which  is  caught  by  them 
in  any  other  part  of  the  bay  of  Bengal,  is  obliged  im¬ 
mediately  to  put  to  fea  to  prevent  inevitable  dedruc- 
tion.  At  thefe  feafons  Trincomalee  and  Bombay  a- 
lone,  of  all  the  ports  on  the  different  coaft s  of  the  pe- 
ninfula  of  India,  are  capable  of  affording  a  fafe  re¬ 
treat.  The  incalculable  advantages  to  be  derived  from 
fuch  a  harbour,  are  incrcafed  by  its  proximity  and  eafy 
accefs  to  our  fettlements  in  the  bay  of  Bengal. 

Columbo  is  the  capital  of  Ceylon  and  the  feat  of  go¬ 
vernment.  Although  Trincomalee,  on  account  of  its 
fituation  and  harbour,  be  of  more  eonfequence  to  this 
nation  to  retain,  yet  Columbo  in  every  other  refpeft  is 
greatly  fuperior.  The  number  of  its  inhabitants  is 
much  greater  ;  its  fort  and  black  town  are  much  lar¬ 
ger  ;  the  country  where  it  is  dtuated  is  far  more  fertile, 
and  the  rich  diftrift  depending  upon  it  much  wider, 


being  not  lefs  than  20  leagues  in  length,  and  ic  in  Cej!on; 
breadth.  It  is  dtuated  in  the  weft,  or  rather  tow  ards  “y*v 
the  Couth-weft  part  of  the  Bland,  in  about  70  north  la¬ 
titude  and  78°  ead  longitude  from  London. 

The  plan  of  Columbo  is  regular.  It  is  nearly  di¬ 
vided  into  four  equal  quarters  by  tw^o  principal  ftreets, 
which  crofs  each  other,  and  extend  the  whole  length 
of  the  town.  To  thefe,  fmaller  ones  run  parallel, 
with  connecting  lanes  between  them.  At  the  foot  of 
the  ramparts  on  the  infide  is  a  broad  dreet  or  way, 
which  goes  round  the  whole  fort,  and  communicates 
with  the  ba  ions  and  foldiers  barracks;  and  alfo  af¬ 
fords,  at  the  different  angles,  open  fpaccs  for  their  pri¬ 
vate  parading. 

Beddc  the  European  inhabitants  of  Ceylon,  the  na¬ 
tives  are  quite  diftmCt  from  each  other  in  manners  and 
civilization.  The  Cinglefe,  who  inhabit  the  low  lands 
and  parts  contiguous  to  the  eoads,  live  entirely  under 
the  dominion  of  whatever  European  nation  has  been 
able  to  acquire  poffeflion  of  that  part  of  the  iiiand. 

The  nature  of  the  country  they  inhabit  indeed  leaves 
them  hardy  any  alternative  but  unconditional  fubmii- 
fion,  unlefs  they  could  cither  meet  the  Europeans  in 
open  battle,  or  confent  to  quit  their  plentiful  fields  for 
the  barren  mountains  of  the  interior. 

They  are  a  quiet,  inoffenlive  people  ;  exeeoingly 
grave,  temperate,  .and  frugal.  Their  bodies  partake 
of  the  indolence  of  their  minds,  and  it  is  with  reluc¬ 
tance  they  are  roufed  to  any  a&ive  exertion.  When, 
however,  they  are  obliged  to  apply  themfelves  to  any 
work,  fuch  as  agriculture,  they  are  capable  of  under¬ 
going  a  great  deal  of  labour. 

The  milder  virtues  form  the  mod  prominent  features 
of  the  Cinglefe  character.  They  are  gentle,  charita¬ 
ble  and  friendly,  and  have  fcarcely  any  of  the  falfe, 
treacherous,  and  defigning  arts  -which  are  often  found 
among  the  Candians.  With  much  lefs  fmoothnefs  and 
courtcoufnefs  of  face  and  manner  than  the  latter,  they 
have  much  lineerer  hearts.  On  examining  the  coun¬ 
tenances  and  carriage  of  thefe  tw  o  elaffes  of  Ceylonefe, 
it  is  eafy  to  perceive  the  difference  arifing  from  the  re- 
fpeclive  cireumdances  in  which  they  are  placed.  The 
countenance  of  the  Candian  is  ereCt,  his  look  haughty* 
his  mein  lofty,  and  his  whole  carriage  marked  by  the 
pride  of  independence. 

The  looks  of  the  Cinglefe  even  denote  a  degree  of 
effeminacy  and  cowardice,  which  excites  the  contempt 
of  the  Candians  ;  although  the  latter,  with  all  their 
boafted  fpirit,  can  never  venture  to  attack  an  Euro¬ 
pean  but  by  the  fHme  method  as  the  Cinglefe,  and  are 
equally  cautious  in  waiting  the  convenient  moment  of 
affaulting  him  from  the  budies,  in  which  they  have 
concealed  themfelvfes. 

The  mod  dngular  part  of  the  inhabitants  of  Ceylon 
are  the  Bedahs  or  Yaddahs.  The  origin  of  the 
Bedahs  or  Vaddahs,  who  inhabit  the  deeped  re¬ 
cedes  of  the  Ceylonefe  foreds,  has  never  been  traced,, 
as  no  other  race  can  be  found  in  the  eadern  world 
which  correfponds  with  them.  Conjecture  has,  in¬ 
deed,  been  bufy  on  the  occafion,  as  it  ufually  is  where 
real  information  is  wanting.  Ihe  Bedahs  are  gene¬ 
rally  fuppofed  to  have  been  the  aboriginal  inhabitants 
of  the  idand,  who,  upon  being  overw  helmed  by  their 
Cinglefe  invaders,  perferred  the  independence  of  fava- 
ges  to  a  tame  fubmiffion.  A  current  tradition,  how - 
0  ever, 
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ever,  afiigns  them  a  different  origin.  It  is  related  that 
they  were  caff  away  on  the  ifland,  and  ehofe  to  fettle 
there  ;  but  refufing,  upon  a  certain  occafion,  to  aflift 
the  king  in  his  wars  againft  fome  foreign  enemies,  they 
were  driven  out  from  the  fociety  of  the  natives,  and 
forced  to  take  up  their  abode  in  the  moft  unfrequented 
forefts.  Some  imagine  that  the  Bedahs  are  merely  a 
part  of  the  native  Candians,  who  ehofe  to  retain  their 
ancient  favage  freedom,  when  their  brethren  of  the 
plains  and  valleys  fubmitted  to  the  cultivation  of  the 
earth,  and  the  reft  rain  ts  of  fociety.  This  opinion  relb 
entirely  on  thofe  Bedahs,  who  are  moft  known,  fpeaking 
a  broken  dialed  of  the  Cinglefe.  It  is,  however,  by  no 
means  afeertained  that  this  is  the  univerfal  language  of 
the  Bedahs  *,  nor  is  an)Taccount  of  their  origin  fupport- 
ed  by  the  fligkeft  fhadow  of  proof. 

Among  the  animals  of  Ceylon,  and  at  the  head  of 
the  clafs  of  quadrupeds,  is  the  elephant,  which  is  confb 
dered  as  fuperior  to  thofe  found  in  any  other  part  of 
the  world.  The  oxen  are  of  very  fmall  fize,  fcarcely 
exceeding  that  of  calves  of  a  year  old.  They  are  of 
that  fpecics  which  have  the  hump  on  the  fhoulder  j 
but  are  inferior  in  quality,  as  well  as  in  fize,  to  any 
found  on  the  Indian  continent.  The  beef  is  fometimes 
of  a  good  quality*  and  forms  the  chief  food  of  the  Eu¬ 
ropean  foldiers.  Buffaloes  are  found  in  great  numbers 
in  the  ifland,  both  in  a  wild  and  tame  ftate.  They 
are  wild  and  untradable  ;  and  even  when  tamed  and 
trained  to  the  draught,  for  which,  being  ftronger  and 
larger  than  the  oxen,  they  are  well  adapted,  they,  re¬ 
tain  a  good  deal  of  their  original  manners.  A  variety 
of  deer  and  elks  are  found  in  Ceylon  \  efpecially  the 
gazelle,  a  very  fmall  fpecies,  about  the  fize  of  our 
hare,  which  is  caught  by  the  natives  and  brought  to 
market  in  cages,  where  they  are  fold  for  about  is.  a  piece. 
Hares,  fimilar  to  the  European,  abound  in  every  part 
of  the  illand  5  a  fmall  fpecies  of  tyger,  the  tyger  cat, 
the  leopard,  the  jackal,  porcupines,  racoons,  fquirrels, 
and  fometimes,  but  rarely,  the  hyena  and  the  bear,  are 
found  in  Ceylon.  Birds,  infeds,  ferpents,  and  other 
reptiles,  fuch  as  are  ufually  to  be  met  with  in  the  lar¬ 
ger  ifiands  of  the  Indian  ocean,  or  on  the  neighbouring 
continent,  are  common  on  this  ifland. 

Ceylon  abounds  in  all  the  vegetables  and  fruits  which 
are  found  within  the  tropical  regions.  But  among  the 
vegetable  produdions  of  Ceylon,  the  moft  valuable, 
and  what  may  be  reckoned  the  ftaple  commodity  of  the 
ifland,  is  the  cinnamon. 

The  principal  woods,  or  gardens,  as  they  are  called, 
where  the  cinnamon  is  .procured,  lie  in  the  neighbour¬ 
hood  of  Columbo.  The  grand  garden  near  the  town 
is  fo  extenfive  as  to  occupy  a  trad  of  country  from  10 
to  15  miles  in  length,  and  ftretching  along  from  the 
tiorth-eaft  to  the  fouth  of  the  diftrid.  Nature  has  here 
concentrated  both  the  beauty  and  the  riches  of  the 
ifland.  Nothing  can  be  more  delightful  to  the  eye 
than  the  profped  which  ftretches  around  Columbo. 
The  low7  cinnamon  trees  which  cover  the  plain  allow 
the  view  to  reach  the  groves  of  evergreens,  interfper- 
fed  with  tall  clumps,  and  bounded  everywhere  wfith 
extenfive  ranges  of  cocoa-nut  and  other  large  trees. 
The  whole  is  diverfified  with  fmall  lakes  and  green 
marflies,  fkirted  all  around  with  rice  and  pafture  fields. 
In  one  part  the  intertwining  cinnamon  trees  appear 
completely  to  clothe  the  face  of  the  plain  *,  in  another, 
the  openings  made  by  the  interfering  footpaths  juft 


ferve  to  ftiew  that  the  thick  underwood  has  been  pene¬ 
trated. 

The  foil  beft  adapted  for  the  growth  of  the  cinna¬ 
mon  is  a  loofe  white  fand.  Such  is  the  foil  of  the  cin¬ 
namon  gardens  around  Columbo,  as  well  'as  in  many 
parts  around  Nigumbo  and  Caltura,  where  this  fpice  is 
found  of  the  fame  fuperior  quality.  Of  late  years  little 
is  procured  from  the  interior  $  and  what  is  brought 
thence  is  coarfer  and  thicker  in  the  appearance,  and  of 
a  hot  pungent  tafle. 

As  this  fpice  conftitutes  the  wealth  of  Ceylon,  great 
pains  are  taken  to  afeertain  its  quality,  and  to  propa¬ 
gate  the  choiceft  kinds.  The  prime  fort,  and  that 
which  grows  in  the  gardens  around  Columbo,  is  pro¬ 
cured  from  the  laurus  cinnamomum .  This  is  a  tree  of 
a  fmall  fize,  from  four  to  ten  feet  in  height :  the  trunk 
is  (lender,  and  like  feveral  of  our  lhrubs,  a  number  of 
brandies  and  twrigs  (hoot  out  from  it  on  every  fide. 
The  wood  is  foft,  light,  and  porous,  in  appearance 
much  reiembling  that  of  our  ofier  )  and  when  barked 
it  is  chiefly  fit  for  fuel,  to  which  ufe  it  vs  commonly 
converted.  It  is,  however,  fometimes  fa  wed  into  planks, 
and  manufactured  into  caddies  and  other  pieces  of  fur¬ 
niture  ;  but  its  feent  does  not  fecure  it  from  the  attacks 
of  the  worms. 

The  cinnamon  tree  produces  a  fpecics  of  fruit  refem- 
bling  an  acorn,  but  not  fo  large,  which  ripens  a- 
bout  the  latter  end  of  autumn,  and  is  gathered  by  the 
natives  for  the  purpofe  of  extracting  the  oil.  The 
procefs  they  employ  is  to  bruife  the  fruit,  boil  it,  and 
fkim  off  the  oil  :  this  they  ufe  for  their  hair  and  body 
on  great  occafions,  and  alfo  for  burning  in  their  lamps. 
When  mixed  with  cocoa-nut  oil,  it  gives  extremely 
good  light.  The  kings  of  Candy  ufe  it  for  this  ptir- 
pofe,  and  formerly  commanded  their  fubjeCls  to  bring 
them  a  certain  quantity  as  a  yearly  tribute.  When 
any  ambaffadors  are  fent  to  thefe  princes,  they  always 
burn  this  oil  during  the  time  of  audience. 

The  pearl-fifhery  in  the  bay  of  Condatcby,  during 
the  feafon,  exhibits  one  of  the  mod  interefting  lcenes 
in  Ceylon.  The  banks,  where  it  is  carried  on,  ex¬ 
tend  feveral  miles  along  the  coaft  from  Manaar  fonth- 
wrard,  off  Arippo,  Condatchy,  and  Poo  paripo.  The 
principal  bank  is  oppofite  to  Condatchy,  and  lies  out 
at  fea  about  20  miles.  The  firfi:  ftep,  previous  to  the 
commencement  of  the  fifhery,  is  to  have  the  different 
oyfter  banks  furveyed,  the  ftate  of  the  oyfters  afeer¬ 
tained,  and  a  report  made  on  the  fubjeCf  to  govern*, 
ment.  If  it  has  been  found  that  the  quantity  is  fufli- 
cient,  and  that  they  are  arrived  at  a  proper  degree  of 
maturity,  the  particular  banks  to  be  fiflied  that  year 
are  put  up  for  fale  to  the  higheft  bidder,  and  are  ufual¬ 
ly  purchafed  by  a  black  merchant.  Government  fome¬ 
times  judges  it  more  advantageous  to  fifh  the  banks  on 
its  own  account,  and  to  difpofe  of  the  pearls  afterwards 
to  the  merchants.  When  this  plan  is  adopted,  boats 
are  hired  for  the  feafon  on  account  of  government,  from 
different  quarters  ;  the  price  varies  confiderably,  accor¬ 
ding  to  circumftances  j  but  is  ufually  from  500  to  800 
pagodas  for  each  boat. 

As  neither  the  feafon,  nor  the  convenience  of  the 
perfons  attending,  w'ould  permit  the  whole  of  the  banks 
to  be  fiflied  in  one  year,  they  are  divided  into  three  or 
four  different  portions,  wfliich  are  fiflied  one  portion 
annually  in  fucceflion.  The  different  portions  are 
completely  diftinft,  and  are  fet  up  feparately  to  fale, 
Z  z  2  each 
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Ceylon,  each  in  the  year  in  which  it  is  to  be  fifhed.  By  this 
— v““  '  means  a  fufficienV interval  is  given  to  the  oyfters  to 
attain  their  proper  growth  j  and  as  the  portion  firft 
ufed  has  generally  recovered  its  maturity  by  the  time 
the  laft  portion  has  been  fifhed,  the  fifhery  becomes  al- 
moft  regularly  annual,  and  may  thus  be  confidered  as 
yielding  a  yearly  revenue.  The  oyfters  are  fuppofed 
to  attain  their  eompleteft  ftate  of  maturity  in  feven 
years  5  for,  if  left  too  long,  it  is  faid  that  the  pearl  be¬ 
comes  fo  large  and  inconvenient  to  the  fifh,  that  it 
throws  it  out  of  the  (hell. 

The  fiftiing  feafon  eommenees  in  February,  and  ends 
about  the  beginning  of  April.  The  period  allowed  to 
the  merchant  to  fifh  the  banks  is  fix  weeks,  or  two  months 
at  the  utmoft  ;  but  there  are  feveral  interruptions,  whieh 
prevent  the  fifhing  days  from  exceeding  more  than  a- 
bout  thirty.  If  it  happens  to  be  a  very  bad  feafon,  and 
many  ftormy  days  intervene  during  the  period  allotted, 
the  purchafer  of  the  fifhery  is  often  allowed  a  few  days 
more  as  a  favour. 

During  the  feafon,  all  the  boats  regularly  fail  and 
return  together.  A  fignal  gun  is  fired  at  Arippo, 
about  ten  o’eloek  at  night,  when  the  whole  fleet  fets 
fail  with  the  land  breeze.  They  reach  the  banks  be¬ 
fore  daybreak  )  and  at  funrife  commence  fifhing.  In 
this  they  continue  bufily  occupied  till  the  fea  breeze, 
whieh  arifes  about  noon,  warns  them  to  return  to  the 
bay.  As  foon  as  they  appear  within  fight,  another 
gun  is  fired,  and  the  eolours  hoifted,  to  inform  the 
anxious  owners  of  their  return.  When  the  boats  come 
to  land,  their  cargoes  arc  immediately  taken  out,  as  it 
is  neeeffary  to  have  them  completely  unloaded  before 
night.  Whatever  may  have  been  the  fuccefs  of  their 
bdats,  the  owners  feldom  wear  the  looks  of  difappoint- 
ment ;  for,  although  they  may  have  been  unfuceefsful 
one  day,  they  look  with  the  moft  complete  affuranee 
of  better  fortune  to  the  next  ;  as  the  Brahmins  and 
conjurers,  whom  they  implicitly  truft  in  defianee  of 
all  experience,  underftand  too  well  the  liberality  of  a 
man  in  hopes  of  good  fortune,  not  to  promif®  them  all 
they  can  defire. 

Each  of  the  boats  carries  20  men,  with  a  tindal  or 
chief  boatman,  who  a£ts  as  pilot.  Ten  of  the  men 
row  and  aflift  the  divers  in  re-afeending.  The  other 
ten  are  divers  *,  they  go  down  into  the  fea  by  five  at  a 
time  when  the  firft  five  come  up  the  other  five  go 
down,  and  by  this  method  of  alternately  diving,  they 
give  each  other  time  to  recruit  themfelves  for  a  frefh 
plunge. 

In  order  to  accelerate  the  defeent  of  the  divers,  large 
4  ftones  are  employed  *,  five  of  thefe  are  brought  in  each 

boat  for  the  purpofe  *,  they  are  of  a  reddifh  granite, 
common  in  this  eountry,  and  of  a  pyramidal  fhape, 
round  at  top  and  bottom,  with  a  hole  perforated  through 
the  fmaller  end  fuffieient  to  admit  a  rope.  Some  of 
the  divers  ufe  a  (tone  fhaped  like  a  half- moon,  which 
they  faften  round  the  belly  when  they  mean  to  defeend, 
and  thus  keep  their  feet  free. 

The  people  are  aecuftomed  to  dive  from  their  ve¬ 
ry  infaney,  and  fearlefsly  defeend  to  the  bottom  in 
from  four  to  ten  fathom  water,  in  feareh  of  the  oy¬ 
fters.  The  diver,  when  he  is  about  to  plunge,  feizes 
the  rope,  to  which  one  of  the  ftones  we  have  deferibed 
is  attached,  wfith  the  toes  of  bis  right  foot,  while  he 
takes  hold  of  a  bag  of  net- work 'with  thofe  of  his  left*, 
it  being  cuftomary  among  all  the  Indians  to  ufe  their 


toes  in  working  or  holding  as  well  as  their  fingers,  and  Cey!< 
fueh  is  the  power  of  habit  that  they  ean  pick  up  even  "V 
the  fmalleft  thing  from  the  ground  with  their  toes  as 
nimbly  as  an  European  eould  do  with  his  fingers.  The 
divers  thus  prepared,  feizes  another  rope  with  his  right 
hand,  and  holding  his  noftrils  (hut  with  the  left,  plun¬ 
ges  into  the  water,  and  by  the  afliftance  of  the  ftone 
fpeedily  reaehes  the  bottom.  He  then  hangs  the  net 
round  his  neck,  and  with  mueh  dexterity,  and  all  pof- 
fible  difpatch,  eolle£ls  as  many  oyfters  as  he  can  while 
he  is  able  to  remain  under  water,  w'hieh  is  ufually  about 
two  minutes.  He  then  refumes  his  former  pofition, 
makes  a  fignal  to  thofe  above  by  pulling  the  rope  in 
his  right  hand,  and  is  immediately  by  this  means  drawn 
up  and  brought  into  the  boat,  leaving  the  ftone  to  be 
pulled  up  afterwards  by  the  rope  attached  to  it. 

The  exertion  undergone  during  this  procefs  is  fo  vio¬ 
lent,  that  upon  being  brought  into  the  boat,  the  divers 
difeharge  water  from  their  mouth,  ears,  and  noftrils, 
and  frequently  even  blood.  But  this  does  not  hinder 
them  from  going  down  again  in  their  turn.  They  will 
often  make  from  40  to  50  plunges  in  one  day ;  and  at 
each  plunge  bring  up  about  ioo  oyfters.  Some  rub 
their  bodies  over  with  oil,  and  fluff  their  ears  and  nofes 
to  prevent  the  water  from  entering  ;  while  others  ufe 
no  precautions' whatever.  Although  the  ufual  time  of 
remaining  under  water  does  not  much  exceed  two  mi¬ 
nutes,  yet  there  are  inftanees  known  of  divers  who  could 
remain  four  and  even  five  minutes.  The  longeft  inftance 
ever  known  was  that  of  a  diver  who  came  from  Anjan- 
go  in  1797,  and  who  abfolutely  remained  under  water 
full  fix  minutes. 

The  boat-owners  and  merchants  are  very  apt  to  lefe 
many  of  the  beft  pearls  while  the  boats  are  on  their  re¬ 
turn  to  the  bay  from  the  banks,  as  the  oyfters  when 
alive  and  left  for  fome  time  undifturbed  frequently 
open  their  (hells  of  their  own  accord  :  a  pearl  may 
then  be  eafily  difeovered,  and  the  oyfter  prevented  by 
means  of  a  bit  of  grafs  or  foft  wood  from  again  elofing 
its  fliell,  till  an  opportunity  offers  of  pieking  out  the 
pearl.  Thofe  fellows  who  are  employed  to  feareh  a- 
mong  the  filh  alfo  commit  many  depredations,  and  even 
fwallow  the  pearls  to  eonceal  them  ;  when  this  is  fu- 
fpedled,  the  plan  followed  by  the  merchants  is  to  lock 
the  fellows  up,  and  give  them  ftrong  emeties  and  pur¬ 
gatives,  whieh  have  frequently  the  effedl  of  difeovering 
the  ftoien  goods. 

As  foon  as  the  oyfters  are  taken  out  of  the  boats, 
they  are  earried  by  the  different  people  to  whom  they 
belong,  and  placed  in  holes  or  pits  dug  in  the  ground 
to  the  depth  of  about  tw  o  feet,  or  in  fmall  fquare  places 
cleared  and  fenced  round  for  the  purpofe  \  eaeh  perfon 
having  his  own  feparate  divifion.  Mats  are  fpread  be¬ 
low  them  to  prevent  the  oyfters  from  touching  the  earthy 
and  here  they  are  left  to  die  and  rot.  As  foon  as  they 
have  paffed  through  a  ftate  of  putrefa&ion,  and  have 
beeome  dry,  they  are  eafily  opened  without  any  danger 
of  injuring  the  pearls,  whieh  might  be  the  cafe  if  they 
were  opened  frefh,  as  at  that  time  to  do  fo  requires 
great  force.  On  the  fhell  being  opened,  the  oyfter  is 
minutely  examined  for  the  pearls  :  it  is  ufual  even  to 
boil  the  oyfter,  as  the  pearl,  though  commonly  found  in 
the  fhell,  is  not  unfrequcntly  contained  in  the  body  of 
the  fifh  itfelf. 

The  pearls  found  at  this  fifhery  are  of  a  whiter  co¬ 
lour  than  thofe  got  in  the  gulf  of  Ormus  on  the  Ara¬ 
bian 
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blin  coaft,  but  In  other  refpe&s  are  not  accounted  fo  be  feized  upon  by  furprife. 
f  pure  or  of  fuch  an  excellent  quality  ;  for  though  the 
white  pearls  arc  mod  eftcemed  in  Europe,  the  natives 
prefer  thofe  of  a  yellowifh  or  golden  call.  Off  Tutu- 
eorcen,  which  lies  on  the  Coromandel  coaft,  nearly 
oppofite  to  Condatchy*  there  is  another  fflhcry  ;  but 
the  pearls  found  there  are  much  inferior  to  the  two 
fpecies  now  mentioned,  being  tainted  with  a  blue  or 
grayifh  tinge. 

In  preparing  the  pearls,  particularly  in  drilling  and 
bringing  them,  the  black  people  are  wonderfully  ex¬ 
pert.  The  inftrument  they  employ  in  drilling,  is  a 
machine  made  of  wood,  and  of  a  fliape  refcmbling  an 
obtufe  inverted  cone,  about  fix  inches  in  length,  and  four 
in  breadth,  which  is  fupported  upon  three  feet,  eaeh  12 
inches  long.  In  the  upper  flat  furface  of  this  machine, 
holes  or  pits  are  formed  to  receive  the  larger  pearls, 
the  fmaller  ones  being  beaten  in  with  a  little  wooden 
hammer.  The  drilling  inftruments  are  fpindlcs  of  va¬ 
rious  fizes  according  to  that  of  the  pearls  \  they  arc 
turned  round  in  a  wooden  head  by  means  of  a  bow- 
handle  to  which  they  are  attached.  The  pearls  being 
placed  in  the  pits  which  we  have  already  mentioned, 
and  the  point  of  the  fpindle  adjufted  to  them,  the  work¬ 
man  preffes  on  the  wooden  head  of  the  machine  with 
his  left  hand,  while  his  right  is  employed  in  turning 
round  the  bow-handle.  During  the  procefs  of  dril¬ 
ling,  he  occafionally  moiftens  the  pearl  by  dipping  the 
little  finger  of  his  right  hand  in  a  cocoa-nut  filled  with 
water,  which  is  placed  by  him  for  that  purpofe  •,  this 
he  does  with  a  dexterity  and  quieknefs  which  fcarcely 
impedes  the  operation,  and  can  only  be  acquired  by 
much  pra&ice. 

They  have  alfo  a  variety  of  other  inftruments,  both 
for  cutting  and  drilling  the  pearls.  To  clean,  round,  , 
and  polifii  them  to  that  ft  ate  in  w'hich  we  fee  them,  a 
powder  made  of  the  pearls  themfelves  is  employed. 

Thefe  different  operations  in  preparing  the  pearls  oc¬ 
cupy  a  great  number  of  the  black  men  in  various  parts 
of  the  ifland.  In  the  black  town  of  Columbo,  in  par¬ 
ticular,  many  of  them  may  every  day  be  feen  at  this 
work. 

Putallom  is  remarkable  for  its  falt-pans.  This  place, 
before  the  arrival  of  Europeans  on  the  ifland,  fupplied 
the  natives  with  fait  5  and  on  account  of  its  convenient 
fituation,  was  pitched  upon  by  the  Dutch  for  manu- 
fa&uring  the  fait  with  which  they  fupplied  the  king  of 
Candy’s  dominions,  according  to  the  articles  of  their 
treaty  with  him.  The  falt-pans  are  formed  by  an  arm 
of  the  fea  which  overflows  part  of  the  country  between 
Putallom  and  Calpenteen.  A  very  large  quantity  of 
fait  was  manufactured  here  by  the  Dutch  }  they  look¬ 
ed  upon  it  as  of  the  higheft  importance  to  their  in- 
terefts  in  the  ifland,  and  the  mod  formidable  weapon 
which  it  was  in  their  power  to  employ  againft  the  na¬ 
tive  king,  as  it  was  impoffible  for  him  to  procure  any 
but  through  their  means.  The  Dutch  enabled  fevere 
laws  to  prevent  individuals  from  manufacturing  or  trad¬ 
ing  in  this  article,  the  government  taking  upon  itfelf 
the  management  of  the  works  and  the  care  of  fupply- 
ing  both  its  own  fubjeCts  and*  the  Candians.  In  order 
to  keep  a  conftant  check  on  the  latter,  the  Dutch  w  ere 
careful  not  to  allow  them  too  great  a  quantity  at  once  •, 
and  whatever  remained  at  Putallom  after  fupplying  the 
demands  of  each  year  they  deflroyed,  that  it  might  not 
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But  this  manufacture  has  Ceylo* 
been  greatly  negleCted,  it  is  faid,  fince  the  ifland  came  N 
into  the  pofleflion  of  the  Britifti.  ^igerone  ^ 

CHACE.  See  Chase.  . 

CHACO,  a  large  country  of  South  America,  fitua- 
ted  between  190  and  370  S.  Lat.  It  belongs  to  the 
Spaniards,  by  whom  it  was  conquered  in  1536.  It  i* 
not  naturally  fruitful }  but  abounds  in  gold  mines,  which 
are  fo  much  the  more  valuable  that  they  are  eafily 
worked.  The  works  are  carried  on  by  about  8000 
blacks,  who  deliver  every  day  to  their  matters  a  cer¬ 
tain  quantity  of  gold ;  and  what  they  can  collect 
above  this  belongs  to  themfelves  *,  as  well  as  what 
they  find  on  thofe  days  that  are  confecrated  to  religion 
and  reft,  upon  condition  that  during  the  feftival  they 
maintain  themfelves.  This  enables  many  of  them  to 
purchafe  their  liberty  ;  after  which  they  intermarry 
with  the  Spaniards. 

CHADCHOD,  in  Jewifti  antiquity.  Ezekiel  men¬ 
tions  chadchod  among  the  feveral  merchandifes  which 
were  brought  to  Tyre.  The  old  interpreters,  not 
very  well  knowing  the  meaning  of  this  term,  conti¬ 
nued  it  in  their  tranflation.  St  Jerome  acknowledges 
that  he  could  not  difeover  the  interpretation  of  it. 

The  Chaldee  interprets  it  pearls }  others  think  that  the 
onyx,  ruby,  carbuncle,  cryftal,  or  diamond,  is  meant 
by  it. 

CtDERONE  A,  in  Ancient  Geography ,  the  lad  town, 
or  rather  the  laft  village,  of  Boeotia,  towards  Phocis  j 
the  birth-place  of  Plutarch  $  famous  for  the  fatal  defeat 
of  the  confederate  Greeks  by  Philip  of  Macedon.  This 
place  was  confidered  by  Philip  as  well  adapted  to  the 
operations  of  the  Macedonian  phalanx ;  and  the  ground 
for  his  encampment,  and  afterwards  the  field  of  battle, 
were  chofen  with  equal  fagacity  ;  having  in  view  on 
one  fide  a  temple  of  Hercules,  whom  the  Macedonians 
regarded  as  the  author  of  their  royal  houfc,  and  the 
high  protestor  of  their  fortune  \  and  on  the  other  the 
banks  of  the  Thermodon,  a  fmall  river  flowing  into 
the  CephiflAs,  announced  by  the  oracles  of  Greece  as 
the  deftined  feene  of  defolation  and  woe  to  their  unhap¬ 
py  country.  The  generals  of  the  confederate  Greeks 
had  been  much  lefs  careful  to  avail  themfelves  of  the 
powerful  fanCtions  of  fuperftition.  Unreftrained  by 
inaufpicious  facrifices,  the  Athenians  had  left  the  city 
at  the  exhortation  of  Demofthenes,  to  wait  no  other 
omen  but  the  caufe  of  their  country.  .  Regardlefs  of 
oracles,  they  afterwards  advanced  to  the  ill-fated  Ther¬ 
modon,  accompanied  by  the  Thebans,  and  the  fcanty 
reinforcements  raifed  by  the  iflands  and  dates  of  Pelo- 
ponnefus  which  had  joined  their  alliance.  I  heir  army 
amounted  to  3-AOOQ  men,  animated  by  the  nobleit 
caufe  for  which  men  can  fight,  but  commanded  by  the 
Athenians  Lyficles  and  Chares  $  the  firft  but  little,  and 
the  fecond  unfavourably  known  ;  and  by  Theagenes 
the  Theban,  a  perfon  ftrongly  fulpeCted  of  treachery  : 
all  three  creatures  of  cabal  and  tools  of  faction,  ilaves 
of  intereft  or  voluptuoufnefs,  whofe  characters  (efpe- 
eially  .is  they  had  been  appointed  to  command  the  only 
dates  whofe  ftiame,  rather  than  virtue,  yet  oppofed  the 
public  enemy)  are  alone  fufficient  to  prove  that  Greece 
was  ripe  for  ruin. 

When  the  day  approached  for  abolifiiing  the  totter¬ 
ing  independence  of  thofe  turbulent  republics,  which 
their  own  internal  vices,  and  the- arms  and  intrigues  of 

Philip*, 
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Philip,  had  been  gradually  undermining  for  22  years, 
both  armies  formed  in  battle  array  before  the  riling  of 
the  fun.  The  right  wing  of  the  Macedonians  was 
headed  by  Philip,  who  judged  it  proper  to  oppofe  in 
perfon  the  dangerous  fury  of  the  Athenians.  His  fon 
Alexander,  only  19  years  of  age,  but  furrounded  by 
experienced  officers,  commanded  the  left  wing,  which 
faced  the  Sacred  Band  of  the  Thebans.  The  auxi¬ 
liaries  of  either  army  were  polled  in  the  centre.  In 
the  beginning  of  the  aftion,  the  .Athenians  charged 
with  impetuofity,  and  repelled  the  oppofing  diviiions 
of  the  enemy  ;  but  the  youthful  ardour  of  Alexander 
obliged  the  Thebans  to  retire,  the  Sacred  Band  being 
cut  down  to  a  man.  The  young  prince  completed  their 
diforder,  by  purfuing  the  fcattered  multitude  with  his 
Theflalian  cavalry. 

Meantime  the  Athenian  generals,  too  much  elated 
with  their  firft  advantage,  loll  the  opportunity  to  im¬ 
prove  it  •,  for  having  repelled  the  centre  and  right  wing 
of  the  Macedonians,  except  the  phalanx,  which  was 
compofed  of  chofen  men,  and  immediately  commanded 
by  the  king,  they,  inflead  of  attempting  to  break  this 
formidable  body  by  attacking  it  in  flank,  prefied  for¬ 
ward  againfl  the  fugitives,  the  infolent  Lyficles  ex¬ 
claiming  in  vain  triumph,  “  Purfue,  my  brave  country¬ 
men  !  let  us  drive  the  cowards  to  Macedon.”  Philip 
obferved  this  rafh  folly  with  contempt  ;  and  faying  to 
thofe  round  him,  u  Our  enemies  know  not  how  to  con¬ 
quer,”  commanded  his  phalanx,  by  a  rapid  evolution, 
to  gain  an  adjacent  eminence,  from  which  they  poured 
down,  firm  and  colle&ed,  on  the  advancing  Athenians, 
whofe  confidence  of  fuccefs  had  rendered  them  totally 
infenfiblc  to  danger.  But  the  irreflftible  (hock  of  the 
Macedonian  fpear  converted  their  fury  into  defpair. 
Above  a  thoufand  fell,  two  thoufand  were  taken  pri- 
foners ;  the  reft  efcaped  by  a  precipitate  and  fhameful 
flight.  Of  the  Thebans  more  were  killed  than  taken. 
Few  of  the  confederates  perifhed,  as  they  had  little 
fti are  in  the  a&ion,  and  as  Philip,  perceiving  his  vic¬ 
tory  to  be  complete,  gave  orders  to  fpare  the  vanquifli- 
ed,  with  a  clemency  unufual  in  that  age,  and  not  lefs 
honourable  to  his  underftanding  than  his  heart ;  lince 
his  humanity  thus  fubdued  the  minds,  and  gained  the 
affe6lions  of  his  conquered  enemies. 

According  to  the  Grecian  cuftom,  the  battle  was 
followed  by  an  entertainment ;  at  which  the  king,  pre- 
fiding  in  perfon,  received  the  congratulations  of  his 
friends,  and  the  humble  fupplications  of  the  Athenian 
deputies,  who  craved  the  bodies  of  their  flain.  Their 
requeft,  which  ferved  as  an  acknowledgment  of  their 
defeat,  w*as  readily  granted  ;  but  before  they  availed 
themfclves  of  the  permiflion  to  carry  off  their  dead, 
Philip,  who  with  his  natural  intemperance  had  pro- 
traced  the  entertainment  till  morning,  iffued  forth 
with  his  lieentious  companions  to  vilit  the  field  of 
battle*,  their  heads  crowned  with  feftive  garlands,  their 
minds  intoxicated  with  the  infolence  of  wine  and  vic¬ 
tory  ;  yet  the  fight  of  the  flaughtered  Thebans,  which 
firft  prefented  itfelf  to  their  eyes,  and  particularly  the 
facred  band  of  friends  and  lovers,  who  lay  covered  wuth 
honourable  wounds  on  the  fpot  where  they  had  been 
drawn  up  to  fight,  brought  back  thefe  infolent  fpefta- 
tors  to  the  fentiments  of  reafon  and  humanity.  Philip 
beheld  the  awful  feene  with  a  mixture  of  admiration 
and  pity  >  and,  after  an  affe&ing  filence,  denounced  a 
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folemn  curfe  againfl  thofe  who  bafely  fufpc&ed  the  ClmoncJ 
friendfhip  of  fuch  brave  men  to  be  tainted  with  crimi¬ 
nal  and  infamous  paflions. 

But  this  ferious  temper  of  mind  did  not  laft  long  ; , 
for  having  proceeded  to  that  quarter  of  the  field  where 
the  Athenians  had  fought  and  fallen,  the  king  aban¬ 
doned  himfelf  to  all  the  levity  and  littlenefs  of  the  moft 
etulant  joy.  Inflead  of  being  impreffed  wfith  a  deep 
enfe  of  his  recent  danger,  and  with  dutiful  gratitude 
to  Heaven  for  the  happinefs  of  his  efeape,  and  the 
importance  of  his  vi&ory,  Philip  only  compared  the 
boaftful  pretenfions  with  the  mean  performances  of 
his  Athenian  enemies;  and,  ftruck  by  this  contrail,  rc- 
hearfed,  with  the  infolent  mockery  of  a  buffoon,  the 
pompous  declaration  of  war  lately  drawn  up  by  the  ar¬ 
dent  patriotifm  and  too  fanguine  hopes  of  Demo- 
fthenes.  It  w'as  on  this  occafion  that  the  orator  De- 
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mades  at  once  rebuked  the  folly,  and  flattered  the  am¬ 
bition  of  Philip,  by  afking  him,  Why  he  affumed  the 
chara&er  of  Therfites  wrhen  fortune  afligned  him  the 
part  of  Agamemnon  ? 

Whatever  might  be  the  effe£l  of  this  fharp  reprimand, 
it  is  certain  that  the  king  of  Macedon  indulged  not,  on 
any  future  occafion,  a  vain  triumph  over  the  vanquifheeb 
When  advifed  by  his  generals  to  advance  into  Attica, 
and  to  render  himfelf  mafter  of  Athens,  he  only  re¬ 
plied,  “  Have  I  done  fo  much  for  glory,  and  fhall  I 
deftroy  the  theatre  of  that  glory  ?”  His  fubfequent 
condu£l  correfpondcd  with  the  moderation  of  this 
fentiment.  He  reftored  without  ranfom  the  Athe¬ 
nian  prifoners  ;  who,  at  departing,  having  demanded 
their  baggage,  were  alfo  gratified  in  this  particular  ; 
the  king  pleafantly  obferving,  that  the  Athenians 
feemed  to  think  he  had  not  conquered  them  in  earned. 
Soon  afterwards  he  difpatched  his  fon  Alexander,  and 
Antipater  the  moft  trufted  of  his  minifters,  to  offer 
them  peace  on  fucli  favourable  terms  as  they  had  little 
reafon  to  expe£l.  They  were  required  to  fend  depu¬ 
ties  to  the  ifthmus  of  Corinth,  where,  to  adjuft  their 
refpe&ive  contingents  of  troops  for  the  Perfian  expe¬ 
dition,  Philip  purpofed  affembling  early  in  the  fpring 
a  general  convention  of  all  the  Grecian  dates  :  they 
were  ordered  to  furrender  the  ifle  of  Samos,  which 
actually  formed  the  principal  ftation  of  their  fleet,  and 
the  main  bulwark  and  defence  of  all  their  maritime  or 
infular  poffeffions  ;  but  they  were  allowed  to  enjoy,  un- 
moleftcd,  the  Attic  territory,  with  their  hereditary 
form  of  government. 

CHAiROPHYLLUM,  Chervil.  See  Botaxt 


Index. 

CHiETODON.  See  Ichthyology  Index .  This 
fifli  is  a  native  of  the  Eall;  Indies,  where  it  frequents 
the  Tides  of  the  fea  and  rivers  in  feareh  of  food  ;  from 
its  Angular  manner  of  obtaining  which  it  receives  its 
name.  When  it  fpies  a  fly  fitting  on  the  plants  that 
grow  in  fhallow  w  ater,  it  fwims  to  the  diftance  of  four, 
five,  or  fix  feet ;  and  then,  with  a  furprifing  dexterity, 
it  eje£ls  out  of  its  tubular  mouth  a  Angle  drop  of  wa¬ 
ter,  which  never  fails  linking  the  fly  into  the  water, 
w-here  it  foon  becomes  its  prey. 

CHAFF,  in  HuJbandnj ,  the  hulks  of  the  corn,  fe- 
parated  by  fereening  or  winnowing  it.  It  lignifics  al¬ 
fo  the  rind  of  corn,  and  ftraw'  cut  fmall  for  the  ufe  of 
cattle. 

CHAYF-Cutter ,  a  machine  for  making  chaff  to  feed 

horfes. 
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iff-cut-  horfes. — The  advantages  of  an  eafy  and  expeditious 
ter  method  of  cutting  ftraw  into  chaff,  by  an  engine 
|  JL  which  could  be  ufed  by  common  labourers,  have  been 
k:a^cry’ .  long  acknowledged  ;  and  various  attempts  have  been 
made  to  bring  l'uch  an  engine  to  perfection.  But  the 
obje&ions  to  mod  of  them  have  been  their  compli¬ 
cated  ftnnffure,  their  great  price,  and  the  noife  they 
make  in  working  *,  all  which  inconveniences  feem  to 
have  been  lately  removed  by  an  invention  of  Mr  James 
Pike,  watchmaker  at  Newton  Abbot  in  Dcvonihire. 
Of  his  engine,  which  is  of  a  firaple  and  cheap  condruc- 
tion,  the  following  defeription,  and  figure  referred  to, 
arc  extracted  from  the  Tranfa&ions  of  the  Society  of 
Arts,  for  1787. 

The  engine  is  fixed  on  a  wooden  frame,  which  is 
fupported  with  four  legs,  and  on  this  frame  is  a  box 
for  containing  the  draw,  four  feet  fix  inches  long  ; 
and  about  ten  inches  broad  ;  at  one  end  is  fixed  acrofs 
the  box  two  rollers  inlaid  with  iron,  in  a  diagonal  line 
about  an  eighth  of  an  inch  above  the  furfacc  ;  on  the 
ends  of  thefe  rollers  are  fixed  two  drong  brafs  wheels, 
which  take  one  into  the  other.  On  one  of  thefe 
wheels  is  a  contract  wheel,  whofe  teeth  take  in  a  worm 
on  a  large  arbor  ;  on  the  end  of  this  arbor  is  fixed  a 
wooden  wheel,  two  feet  five  inches  diameter  and  three 
inches  thick  ;  on  the  infidc  part  of  this  wheel  is  fixed 
a  knife,  and  every  revolution  of  the  wheel  the  knife 
paffes  before  the  end  of  the  box  and  cuts  the  chaff, 
which  is  brought  forward  between  the  rollers,  which 
are  about  two  inches  and  a  half  afunder  ;  the  draw  is 
brought  on  by  the  worm  taking  one  tooth  of  the  wheel 
every  round  of  the  knife  }  the  draw  being  fo  hard 
preffed  between  the  rollers,  the  knife  cuts  off  the  chaff 
with  fo  great  eafe,  that  2  2  bufhels  can  be  cut  within 
the  hour,  and  makes  no  more  noife  than  is  caufed  by 
the  knife  palling  through  the  chaff'. 

Plate  A  is  the  box  into  which  the  draw  is  put.  B the 
txxvil.  upper  roller,  with  its  diagonal  projefting  ribs  of  iron, 
the  whole  moving  by  the  revolution  of  the  brafs  wheel 
C  on  the  axis  of  which  it  is  fixed.  Z),  a  brafs  wheel, 
having  upon  it  a  face  wheel,  whofe  teeth  take  into  the 
endlcfs  ferew  on  the  arbor  if,  while  the  teeth  on  the 
edge  of  this  wheel  enter  between  thofe  on  the  edge  of 
the  wheel  C.  On  the  axis  of  the  wheel  D  is  a  roller, 
with  iron  ribs  fimilar  to  B ,  blit  hid  within  the  box. 
F,  the  arbor,  one  of  the  ends  of  which  being  made 
fquare  and  pading  through  a  mortife  in  the  centre  of 
the  wrooden  wrhecl  F,  is  fadened  l;y  a  drong  ferew  and 
nut  *,  the  other  end  of  this  arbor  moves  round  in  a  hole 
within  the  wooden  block  G.  H ,  the  knife,  made  fad 
by  ferews  to  the  wooden  wheel  F,  and  kept  at  the  dis¬ 
tance  of  nearly  three  quarters  of  an  inch  from  it  by 
means  of  a  drip  of  wood  of  that  thicknefs,  of  the  form 
uf  the  blade,  and  reaching  to  within  an  inch  of  the 
edge.  /,  the  handle  mortifed  into  the  outfide  of  the 
wooden  wheel  F. 

CHAFFER,  in  Zoology ,  a  fpecies  of  beetle.  See 
Scarab;eus,  Entomology  Index, 

CHAFFERCONNERS,  in  commerce,  printed  li¬ 
nens  manufa&ured  in  the  Great  Mogul?s  dominions. 
They  are  imported  by  the  way  of  Surat,  and  are  of 
the  number  of  thofe  linens  prohibited  in  France. 

CHAFFERY,  in  the  iron  works,  the  name  of  one 
of  the  two  principal  forges.  The  other  is  called  the 
finery.  When  the  iron  has  been  brought  at  the  fi¬ 


nery  into  what  is  called  an  ancony,  or  fquare  mafs,  Chaffery' 
hammered  into  a  bar  in  its  middle,  but  with  its  two  £.n 
ends  rough,  the  bufinefs  to  be  done  at  the  chaffery  is  1 

the  reducing  the  whole  to  the  fame  fiiape,  by  hammer¬ 
ing  down  thefe  rougli  ends  to  the  diape  of  the  middle 
part. 

CHAFFINCH,  the  Englifh  name  of  a  fpecics  of 
Fringilla.  Sec  Ornithology  Index, 

CHAGliE,  a  fort  of  America,  in  the  province  of 
Darien,  at  the  mouth  of  a  river  of  the  fame  name.  It 
has  been  taken  feveral  times  by  the  Bucaneers,  and 
laft  of  all  by  Admiral  Vernon  in  1740.  W.  Long. 

82.  7.  N.  Lat.  9.  50. 

CHAIN  ( Catena ),  a  feries  of  feveral  rings  or  links,, 
fitted  into  one  another, 

_  There  are  chains  of  divers  matters,  fizes,  forms,  and 
for  divers  ufes. — Ports,  rivers,  ftreets,  &c.  are  elofed 
with  iron  chains  \  rebellious  cities  are  punidied  by  ta¬ 
king  away  their  chains. and  barriers. 

The  arms  of  the  kingdom  of  Navarre  are,  Clams 
Or ,  i?i  a  field  of  Gules.  The  oceafion  hereof  is  refer¬ 
red  to  the  kings  of  Spain  leagued  againff  the  Moors 
who,  having  gained  a  celebrated  victory  againit  them 
in  i  2 1 2,  in  the  didribution  of  the  fpoils  the  magni¬ 
ficent  tent  of  Miralmumin  fell  to  the  king  of  Navarre, 
as  being  the  firff  that  broke  and  forced  the  chains 
thereof. 

A  gold  CHAIN  is  one  of  the  ornaments  or  badges  of 
the  dignity  of  the  chief  magi  Crates  of  a  city,  as  the 
mayor  of  London,  the  provoft  and  bailies  of  Edinburgh, 

&.c. — Something  like  this  obtained  among  the  ancient 
Gauls  :  the,  principal  ornament  of  their  perfonsin  power 
and  authority  was  a  gold  chain,  which  they  wore  on  all 
occafions ;  and  even  in  battle,  to  diftinguifh  them  from 
the  common  foldiers. 

Chain  aifo  denotes  a  kind  of  firing,  of  twilled 
wire  ;  ferving  to  hang  watches,  tweefer  cafes,  and 
other  valuable  toys  upon.  The  invention  of  this  piece 
of  curious  work  is  owing  to  the  Englifh  5  whence,  in 
foreign  countries,  it  is  denominated  the  EnghJlj  chain . 

Thefe  chains  are  ufually  either  of  filver  or  gold,  fome 
of  gilt  copper  5  the  thread  or  wire  of  each  kind  to 
be  very  fine. — For  the  fabric,  or  making  of  thefe 
chains  \  a  part  of  the  wire  is  folded  into  little  links  of 
an  oval  form  5  the  longed  diameter  about  three  lines  $ 
the  fhorteft  one.  Thefe,  after  they  have  been  cxadlly 
fodered,  are  again  folded  into  two ;  and  then  bound  to¬ 
gether  or  interwoven,  by  means  of  feveral  other  little 
threads  of  the  fame  thicknefs  \  fome  whereof,  which 
pals  from  one  end  to  the  other,  imitate  the  warp  of  a 
Huff  ;  and  the  others,  which  pafs  tranfverfe,  the  woof. 

There  are  at  Icafl  four  thoufand  little  links  in  a  chain 
of  four  pendants  ;  which  are  by  this  means  bound  fo 
equally,  and  withal  fo  firmly  together,  that  the  eye  is 
deceived,  and  takes  the  whole  to  confifl  of  one  entire 
piece. 

Chain  is  alfo  a  kind  of  mcafure  in  France,  in  the 
trade  of  wood  for  fuel.  There  are  chains  for  wood  by 
tale,  for  wood  by  the  rope,  for  faggots,  for  cleft  wood, 
and  for  round  fficks.  There  are  alfo  chains  for  mea- 
furing  the  dieaves  of  all  forts  of  corn,  particularly  with 
regard  to  the  payment  of  tithes  }  for  meafuring  pottles  ■ 
of  hay,  and  for  meafuring  horfes.  All  thefe  are  divid¬ 
ed  into  feet,  inches,  hands,  &c.  according  to  the  ufe1 
they  are  defigned  for. 

Chain*, 
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chain.  Chain,  in  furveying,  Is  a  meafure,  confiding  of  a 
certain  number  of  links  of  iron  wire,  ufually  a  hun¬ 
dred  ;  ferving  to  take  the  dimcnfions  of  fields,  See. 
This  is  what  Mcrfenne  takes  to  be  the  arvipendium  of 
the  ancients. 

The  chain  is  of  various  dimenfions,  as  the  length  or 
number  of  links  varies  :  that  commonly  ufed  in  mea- 
furing  land,  called  Gunter’s  chain,  is  in  length  four 
poles  or  perches  ;  or  fixty-fix  feet,  or  a  hundred  links  ; 
•each  link  being  feven  inches  tVo*  Whence  it  is  eafy 
to  reduce  any  number  of  thofe  links  to  feet,  or  any 
.number  of  feet  to  links. 

This  chain  is  entirely  adapted  to  Englibi  meafure  ; 
and  its  chief  convenience  is  in  finding  readily  the  num¬ 
bers  contained  in  a  given  field.  Where  the  propor¬ 
tions  of  fquare  feet  and  acres  differ,  the  chain,  to  have 
the  fame  advantages  as  Gunter’s  chain,  mud  alfo  be 
varied.  Thus,  in  Scotland,  the  chain  ought  to  be  of 
74  feet,  or  24  Scotch  ells,  if  no  regard  be  had  to  the 
difference  between  the  Scotch  and  Englifh  foot;  but 
if  regard  be  had  to  this  difference,  the  Scotch  chain 
ought  to  confid  of  74^  Englifh  feet,  or  74  feet  four 
inches  and  f  of  an  inch.  This  chain  being  divided 
into  an  hundred  links,  each  of  thefe  will  be 
Inches. 

That  ordinarily  ufed  for  large  didances,  is  in  length 
100  feet  ;  each  link  one  foot.  For  fmall  parcels,  as 
gardens,  See.  is  fometimes  ufed  a  fmall  chain  of  one 
pole,  or  16  feet  and  a  half  length;  each  link  one 
inch  ttq-q 

Some  in  lieu  of  chains  ufe  ropes ;  but  thefe  are 
liable  to  feveral  irregularities,  both  from  the  different 
degrees  of  moidure,  and  of  the  force  which  bretches 
them.  Schwenterus,  in  his  Pra&ical  Geometry,  tells 
us,  he  has  obferved  a  rope  fixteen  feet  long  reduced 
to  fifteen  in  an  hour’s  time,  by  the  mere  falling  of  a 
hoar-frod.  To  obviate  thefe  inconveniences,  Wolfius 
directs,  that  the  little  drands  whereof  the  rope  confids 
be  twibed  contra riwife,  and  the  rope  dipped  in  boil¬ 
ing  hot  oil,  and  when  dry,  drawn  through  melted 
wax.  A  rope  thus  prepared  will  not  get  or  lofe  any 
thing  in  length,  even  though  kept  under  water  all 
day. 

Chain  Pump .  See  Pump. 

CHAIN-Shot ,  two  bullets  with  a  chain  between  them. 
They  are  ufed  at  fca  to  dioot  down  yards  or  mads, 
and  to  cut  the  flirouds  or  rigging  of  a  diip. 

T Op  Chain ,  on  board  a  fhip,  a  chain  to  fling  the 
fail' yards  in  time  of  battle,  in  order  to  prevent  them 
from  falling  down  When  the  ropes  by  which  they  are 
bung  happen  to  be  diot  away  or  rendered  incapable  of 
fervice. 

Plate  Chain  Wales ,  or  Channels,  of  a  diip,  ( portehoijfoirs ), 

XXXXVII.  are  ]3roa(j  an<}  thick  planks  proje&ing  horizontally  from 
,the  (hip’s  outfide,  abread  of  and  fomewbat  behind  the 
mads.  They  are  formed  to  extend  the  dirouds  from 
each  other,  and  from  the  axis  or  middle  line  of  the  diip, 
fo  as  to  give  a  greater  feeurity  and  fupport  to  the 
mads,  as  well  as  to  prevent  the  dirouds  from  damaging 
-the  gunwale,  or  being  hurt  by  rubbing  againb  it.  li¬ 
very  mad  has  its  chain  wales,  which  are  either  built 
above  and  below  the  fecond  deck  ports  in  a  diip  of  the 
line  ;  they  are  drongly  connected  to  the  fide  by  knees, 
■nbolts,  and  dandards,  befides  being  confined  thereto  by 


the  chains,  whofe  upper  ends  pafs  through  notches  on  Cham 
the  outer  edge  of  the  chain  wales,  fo  as  to  unite  with  li¬ 
the  dirouds  above.  1 

Chains,  in  Ship-Building ,  are  drong  links  or  plates  |  1 
of  iron,  the  lower  ends  of  which  are  bolted  through  the 
blip’s  fide  to  the  timbers. 

Hanging  in  CHAINS ,  a  kind  of  punifhment  infli£led 
on  murderers.  By  bat.  25.  Geo.  II.  c.  37.  the  judge 
diall  diredt  fuch  to  be  executed  on  the  next  day  but 
one,  unlefs  Sunday  intervene  5  and  their  bodies  to  be 
delivered  to  the  furgeons  to  be  differed  and  anato¬ 
mized  :  and  he  may  diredt  them  afterwards  to  be  hung 
in  chains.  During  the  interval  between  fentence  and 
execution,  the  prifoner  diall  be  kept  alone,  and  fubain- 
ed  only  with  bread  and  water.  The  judge,  however, 
hath  power  to  refpite  the  execution,  and  relax  the  other 
redraints  of  the  adh 

Chain  IJland,  an  idand  lately  difeovered  by  Captain 
Wallis  in  the  South  fea.  It  feemed  to  be  about  five 
miles  long  and  as  much  broad,  lying  in  the  diredlion 
of  north-iveft  and  fouth-ead.  It  appeared  to  be  a 
double  range  of  woody  idands  joined  together  by 
reefs,  fo  as  to  compofe  one  idand  of  an  oval  figure, 
with  a  lake  in  the  middle.  The  trees  are  large,  and 
from  the  fmoke  that  iffued  from  the  vroods,  it  ap¬ 
peared  to  be  inhabited.  W.  Long.  145.  54.  S.  Lat, 

17.  23- 

CHAJOTLI,  or  Chayoti,  a  Mexican  fruit  of  a 
round  diape,  and  fimilar  in  the  hufk  with  which  it  is 
covered  t©  the  chefnut,  but  four  or  five  times  larger, 
and  of  a  much  deeper  green  colour.  Its  kernel  is  of 
a  greenidi  white,  and  has  a  large  done  in  the  middle, 

■which  is  white,  and  like  it  in  fubdance.  It  is  boiled, 
and  the  done  eaten  with  it.  This  fruit  is  produced  by 
a  twining  perennial  plant,  the  root  of  which  is  alfo  good 
to  eat. 

CHAIR,  (Cathedra),  was  anciently  ufed  for  the 
pulpit,  or  fuggebum,  whence  the  pried  fpoke  to  the 
people. 

It  is  dill  applied  to  the  place  where  profefiors  and 
regents  in  univerfitics  deliver  their  lcdlures,  and  teach 
the  fciences  to  their  pupils ;  thus,  we  fay,  the  profeffor’s 
chair,  the  do&or’s  chair,  &c. 

Curule  Chair ,  was  an  ivory  feat  placed  on  a  car, 
wherein  wrere  fea  ted  the  prime  magidrates  of  Rome, 
and  thofe  to  whom  the  honour  of  a  triumph  had  been 
granted. 

Sedan  CHAIR,  a  vehicle  fupported  by  poles,  wherein 
perfons  are  carried  ;  borne  by  two  men.  There  are 
200  chairs  allowed  by  aft  of  parliament :  and  no  per- 
fon  is  obliged  to  pay  for  a  hackney  chair  more  than 
the  rate  allowed  by  the  a£t  for  a  hackney  coach  driven 
two-third  parts  of  thefaid  didance.  9.  Ann.  c.  23.  §  8. 

Their  number  is  fince  increafcd  by  10  Ann.  c.  19.  and 
1 2  Geo.  I.  c.  12.  to  400.  See  Hackney  COACHES. 

Chair  is  alfo  applied  by  the  Romanibs  to  certain 
fcads,  held  anciently  in  commemoration  of  the  tranf- 
lation  of  the  fee,  or  feat,  of  the  vicarage  of  Chrid,  by- 
St  Peter. 

The  perforated  chair,  wherein  the  new  cle&ed  pope 
is  placed,  F.  Mabillon  obferves,  is  to  be  feen  at 
Rome  :  but  the  origin  thereof  he  does  not  attribute, 
as  is  commonly  done,  to  the  adventure  of  Pone 
Joan  ;  but  fays  there  is  a  mybery  in  it ;  and  it  is  in¬ 
tended, 
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tended,  forfooth,  to  explain  to  the  pope  thofe  words 
of  Scripture,  that  God  draivs  the  poor  from  out  of  the 
dujl  and  mire . 

j  CHAIRMAN,  the  prefident,  or  fpeaker  of  an  af- 
fembly,  company,  &c.  We  fay,  the  chairman  of  a 
committee,  &c. 

CHAISE,  a  fort  of  light  open  chariot,  or  calalh. 

Aurelius  Vi6lor  relates,  that  Trajan  firft  introduced 
the  ufe  of  poft-chaifes ;  but  the  invention  is  generally 
aferibed  to  Auguilus  ;  and  was  probably  only  impro¬ 
ved  by  Trajan  and  fucceeding  emperors. 

CHALAZA,  among  naturalifts,  a  white  knotty 
fort  of  a  firing  at  each  end  of  an  egg,  formed  of  a 
plexus  of  the  fibres  of  the  membranes,  whereby  the 
yolk  and  white  are  connected  together. 

CHALCAS.  Sec  Botany  Index. 

CHALCEDON,  or  Calcedon,  anciently  known 
by  the  names  of  Procerafis  and  Colbufa  ;  a  eity  of  Bi- 
th^nia,  fituated  at  the  mouth  of  the  Euxine,  on  the 
north  extremity  of  the. Thracian  Bofphorus,  over  againfl 
Byzantium.  Pliny,  Strabo,  and  Tacitus,  call  it,  The 
City  of  the  Blind ;  alluding  to  the  anfwer  which  the 
Pythian  Apollo  gave  to  the  founders  of  Byzantium, 
who,  confulting  the  oracle  relative  to  a  place  where  to 
build  a  city,  were  directed  to  choofe  that  fpot,  which 
lay  oppofite  u  to  the  habitation  of  the  blind  that  is, 
as  was  then  underffcood,  to  Chalcedon  :  the  Chaleedo- 
nians  well  deferving  that  epithet  for  having  built  their 
city  in  a  barren  and  fandy  foil,  without  feeing  that  ad¬ 
vantageous  and  pleafant  fpot  on  the  oppofite  fhore, 
which  the  Byzantines  afterwards  chofe. — Chalcedon, 
in  the  Chriftian  times,  became  famous  on  account  of 
the  council  which  was  held  there  againfl  Eutyches. 

The  emperor  Valens  eaufed  the  walls  of  this  city  to  be 
levelled  with  the  ground  for  fiding  with  Procopius,  and 
the  materials  to  be  conveyed  to  Conllantinople,  where 
they  were  employed  in  building  the  famous  Valenti- 
nian  aquedu£l.  Chalcedon  is  at  prefent  a  poor  place, 
known  to  the  Greeks  by  its  ancient  name,  and  to  the 
Turks  by  that  of  Cadiaci \  or,  “  the  judges  town.” 

CHALCEDONY,  in  Natural  Hi/lory ,  a  genus  of 
the  femipellueid  gems.  They  are  of  an  even  and  re^ 
gular,  not  tabulated  flrudlure  ;  of  a  femi-opaque  cryflal- 
line  balls,  and  variegated  with  different  colours,  but 
thofe  ever  diipofed  in  form  of  mills  or  clouds,  and,  if 
nieely  examined,  found  to  be  owing  to  an  admixture 
of  various  coloured  earths,  but  imperfectly  blended  in 
the  mafs,  and  often  vifible  in  diflinCl  moleculae.  It  has 
been  doubted  by  feme  whether  the  aneients  were  at  all 
acquainted  with  the  flone  we  call  chalcedony  ;  they  ha¬ 
ving  deferibed  a  Chalcedonian  carbuncle  and  emerald, 
neither  of  whieh  ean  at  all  agree  with  the  characters  of 


our  flone  ;  but  we  are  to  confider  that  they  have  alfo 
deferibed  a  Chalcedonian  jafper,  which  feems  to  have 
been  the  very  fame  flone  as  they  deferibe  by  the  word 
turbida ,  which  extremely  well  agrees  with  our  chalce¬ 
dony. 

There  are  four  known  fpecies  of  the  chalcedony. 
1.  A  bluidi  white  one.  This  is  the  moil  eommon  of 
all,  and  is  found  in  the  fhape  of  our  flints  and  pebbles, 
m  maffes  of  two  or  three  inches  or  more  in  diame¬ 
ter.  It  is  of  a  whitifh  colour,  with  a  faint  eloud  of 
blue  diffufed  all  over  it,  but  always  in  the  greater!  de¬ 
gree  near  the  furfaee.  This  is  a  little  lefs  hard  than 
the  oriental  onyx.  The  oriental  chalcedonies  are  the 
Vol.  Y,  Part  I. 


C  H  A 

only  ones  of  any  value  ;  they  are  found  in  vail  abund-  Ch&Icedo- 
ance  on  the  fhores  of  rivers  in  all  parts  of  the  Eafl  In- 
dies,  and  frequently  come  over  among  the  ballad  of .  rdcl~  7 
the  Ead  India  fliips.  They  are  common  in  Silefla  and 
Bohemia,  and  other  parts  of  Europe  alfo;  but  with 
us  are  lefs  hard,  more  opaque,  and  «f  very  little  va¬ 
lue.  2.  The  dull  milky-veined  chalcedony.  This  is 
a  done  of  little  value  ;  and  is  fometimes  met  with 
among  our  lapidaries,  whoniiftake  it  for  a  kind  of  ne¬ 
phritic  done.  It  is  of  a  fomewhat  yellowifh  white  or 
cream  colour,  with  a  few  milk-white  veins.  This  is 
principally  found  in  New  Spain.  3.  The  third  is  a 
brownifh,  black,  dull,  and  cloudy  one,  known  to  the 
ancients  by  the  name  of  fmoky  jafper,  or  jafpis  capni- 
tis.  This  is  the  lead  beautiful  done  of  all  the  clafs  ; 
it  is  of  a  pale  brownifh  white,  clouded  all  over  with  a 
blackifh  mid,  as  the  common  chalcedony  is  with  a 
blue.  It  is  common  both  in  the  Ead  and  Well  In¬ 
dies,  and  in  Germany ;  but  is  very  little  valued,  and 
is  feldom  worked  into  any  thing  better  than  the  han¬ 
dles  of  knives.  4.  The  yellow  and  red  chalcedony  is 
greatly  fuperior  to  all  the  red  in  beauty  ;  and  is  in 
great  repute  in  Italy,  though  very  little  known  among 
us.  It  is  naturally  eompofed  of  an  admixture  of  red 
and  yellow  only,  on  a  clouded  erydalline  bafis ;  but  is 
fometimes  found  blended  with  the  matter  of  common 
chalcedony,  and  then  is  mixed  with  blue.  It  is  all  o- 
ver  of  the  midy  hue  of  the  common  chalcedony.  This 
is  found  only  in  the  Ead  Indies,  and  there  not  plenti¬ 
fully.  The  Italians,  make  it  into  beads,  and  call  thefe 
cajjidonies ;  but  they  are  not  determinate  in  the  ufe 
of  the  word,  but  call  beads  of  feveral  of  the  agates 
by  the  fame  name.  All  the  chalcedonies  readily  give 
fire  with  deel,  and  make  no  effervefcence  with  aqua¬ 
fortis. 

CHALCIDENE,  or  Chalcidice,  in  Ancient  Geo¬ 
graphy ,  an  inland  country  of  Syria,  having  Antiochia. 
or  Seleucia  to  the  wed,  Cyrrhedica  to  the  north,  to 
the  fouth  Apamene  and  Ccelofyria,  and  to  the  ead 
Chalybonites  ;  being  fo  called  from  its  principal  city 
Chalcis.  This  province,  one  of  the  mod  fruitful  in 
Syria,  was  feized  by  Ptolemy  the  fon  of  Mennseus 
during  the  troubles  of  Syria,  and  by  him  made  a  fe- 
parate  kingdom.  Ptolemy  himfelf  is  dyled  by  Jofe- 
phus  and  Hegefippus  only  prince  of  Chaleis,  but  his 
fon  Lyfaiiias  is  honoured  both  by  Jofephus  and  Dio 
with  the  title  of  king.  Upon  the  death  of  Antiochus 
Dionyfius  king  of  Syria,  Ptolemy  attempted  to  make 
himfelf  mader  of  Damafcus  and  all  Ccelofyria  ;  but 
the  inhabitants  having  an  utter  averfion  to  him  on  ac¬ 
count  of  his  cruelty  and  wickednefs,  chofe  rather  to 
fubmit  to  Arctas  king  of  Arabia,  by  whom  Antioehus 
and  his  whole  army  had  been  cut  off.  He  oppofed 
Pompey  on  his  entering  Syria  ;  but  was  by  him  de¬ 
feated,  taken  prifoncr,  and  fentenced  to  death  ;  which, 
however,  he  efcaped  by  paying  a  thoufand  talents,  and 
was  left  alfo  in  poffedion  of  his  kingdom.  After  Ari- 
dobulus  king  of  Judea  had  been  poifoned  by  the  friends 
of  Pompey,  and  Alexander  his  fon  beheaded  at  Anti¬ 
och,  he  fent  Philippion  his  fon  to  Afcalon,  whither  the 
widow  Gf  Aridobulus  had  retired  with  her  other  chil¬ 
dren,  to  bring  them  all  to  Chaleis  ;  propofing,  as  ho 
was  in  love  with  one  of  the  daughters  named  Alexan¬ 
dra,  to  maintain  them  in  hts  own  kingdom  in  a  man¬ 
ner  fuitable  to  their  rank ;  but  Philippion  likewife  be- 
3  A  ing 
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ChalcideneJng  In  love  with  Alexandra,  married  her  on  the  way  j  CHALDEA,  in  Ancient  Geography, .taken  m  a 
II  for  which  prefumption  Ptolemy  put  him  to  death  on  larger  fenfe,  included  Babylonia  ;  as  in  the  prophecies 
Chakondy-  1  d  th*n  took  her  t0  vjfe.  On  account  of  of  Jeremiah  a-vl  Ezekiel.  In  a  reftrifted  fenie,  it  de- 
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,  this  affinity,  he  fupported  to  the  utmoft  of  his  power 
Antigonus  the  younger  foil  of  Ariftobulus,  who  took 
the  field  at  the  head  of  a  considerable  army,  but  on  his 
entering  Judea  was  entirely  defeated  by  Herod.  Pto¬ 
lemy  foon  after  died,  and  was  fuceceded  by  his  fon  Ly- 
fanias,  who,  efpoufing  the  eaufe  of  the  Afmonaean  fa¬ 
mily  with  great  warmth,  prom’ifed  to  Barzapharnes 
who  commanded  the  Parthian  troops  in  Syria,  and  to 
Pacorus  the  king’s  fon,  a  thoufand  talents  and  five  hun¬ 
dred  women,  provided  they  fhould  put  Antigonus  m 
poffeffion  of  the  kingdom  of  Judea,  and  depofe  Hyr- 
canus.  He  was  not  long  after  put  to  death  by  Mark 
Antony,  at  the  inftigation  of  Cleopatra  j  who,  in  or¬ 
der  to  have  his  dominions,  .accufed  him  falfely  of  ha¬ 
ving  entered  into  an  allianee  with  the  Parthians. 

CHALCIDIC,  Chalcidicum,  or  Chalcedoni- 
UM,  in  the  ancient  architecture,  a  large  magnificent 
hall  belonging  to  a  tribunal  or  court  of  juftice.  Fef- 
tus  fays,  it  took  its  name  from  the  city  Chalcis ;  but 
he  does  not  give  the  reafon.  Philander  will  have  it  to 
be  the  court  or  tribunal  where  affairs  of  money  and 
coinage  were  regulated  $  fo  called  from  bra/ >, 

and  iaLuJuJHce.  Others  fay,  the  money  was  (truck  m 
it  ;  and  derive  the  word  from  and  houfe . 

In  Vitruvius,  it  is  ufed  for  the  auditory  of  a  bafilica; 
in  others  of  the  ancient  writers  for  a  hall  or  apartment 
where  the  heathens  imagined  their  gods  to  eat. 

CPIALCIDICE,  in  Ancient  Geography ,  an  eaftern 
diftrift  of  Macedonia,  ftretching  northwards  between 
the  Sinus  Toronceus  and  Singiticus.  Formerly  a  part 
of  Thrace,  but  invaded  by  Philip  of  Macedon.  Na¬ 
med  from  the  city  Chalcis  near  Olynthus. 

CHALCIDICJS,  a  famous  Platonic  philofopher. m 
the  third  century,  who  wrote  a  commentary,  which 
is  efteemed,  on  the  Timceus  of  Plato.  This  work  has 
been  tranflated  from  the  Greek  into  Latin. 

CHALCIS,  in  Ancient  Geography ,  a  city  of  Chalci- 
dice.  See  ChalcIDICE.  Another  of  iEtolia,  near  the 
mouth  of  the  river  Evenus,  on  the  Ionian  fea,  at  the 
foot  of  a  cognominal  mountain  }  and  therefore  called 
by  feme  Hypocha/cis .  Another  of  Euboea  (Strabo),  on 
the  Euripus,  the  country  of  Lycophron  the  poet,  one 
of  the  feven  which  formed  the  conftellation  Pleiades. 
Now  Negroponte.  E.  Long.  24.  30.  N.  Eat.  39* 
A  fourth,  "the  capital  of  Chalcidcne  in  Syria  \  di- 
flinguifhed  by  the  furname  ad  Belum ,  2.  mountain  or  a 
river  \  and  ad  Libanumy  from  its  fituation  (Pliny). 

CHALCITIS,  one  of  the  divifions  or  diftrifts  of 
Mefopotamia,  to  the  fouth  of  Anthemufia,  the  mod 
northern  diftrift,  next  to  Armenia,  and  fituated  be¬ 
tween  EdeiTa  and  Carrm.  Chalcitis  (Pliny),  an  ifland 
oppofite  to  Chalcedon. 

CHALCONDYLAS,  Demetrius,  a  learned 
Greek,  born  at  Conftantinople,  left  that  city  after  its 
being  taken  by  the  Turks,  and  afterwards  taught 
Greek  in  fever al  cities  in  Italy.  He  compofed  a  Greek 
grammar  }  and  died  at  Milan  in  1513-. 

Chalcondylas,  Laonicus ,  a  famous  Greek  hiito- 
rian  of  the  15th  century,  was  born  at  Athens  j  and 
wrote  an  excellent  hiftory  of  the  Turks,  from  Otto¬ 
man,  who  reigned  about  the  year  1300,  to  Mahomet  II. 

in  1453* 


of  Jeremiah  a’wl  Ezekiel.  In  a  reftrifted  fenfe,  it  de 
noted  a  province  of  Babylonia,  towards  Arabia  De¬ 
fer  ta  *,  called  in  Scripture,  The  land  of  the  Chaldeans. 
Named  from  dialed  the  fourth  fon  of  Nahor.  See 
Babylonia. 

CHALDEE  LANGUAGE,  that  fpoken  by  the  Chal¬ 
deans  or  people  of  Chaldea.  It  is  a  dialcft  of  the 
Hebrew. 

Chaldee  Faraphrafe ,  in  the  rabbinieal  ftyle,  is  call¬ 
ed  Targum.  There  are  three  Chaldee  paraphrafes  in 
Walton’s  Polyglot  ;  viz.  that  of  Onkelos,  that  of  Jo¬ 
nathan  fon  of  Uzziel,  and  that  of  Jerufalem. 

CHALDRON,  a  dry  Englilh  meafure,  confifting 
of  thirty-lix  bufliels,  heaped  up  according  to  the  feal- 
ed  buftiel  kept  at  Guildhall,  London  :  but  on  (hip- 
board,  twrenty-one  chaldrons  of  coals  are  allowed  to 
the  fcore.  The  chaldron  fliould  weigh  two  thoufand 
pounds. 

CHALICE,  the  cup  or  veffel  ufed  to  adminifter 
the  wine  in  the  facrament,  and  by  the  Roman  Catho¬ 
lics  in  the  mafs. 

The  ufe  of  the  chalice,  or  communicating  in  both 
kinds,  is  by  the  church  of  Rome  denied  to  the  laity, 
who  communicate  only  in  one  kind,  the  clergy  alone 
being  allowed  the  privilege  of  communicating  in  both 
kinds. 

CHALK  (Creta),  is  a  white  earth  found  plenti¬ 
fully  in  Britain,  France,  Norway,  and  other  parts  of 
Europe,  faid  to  have  been  anciently  dug  chiefly  in  the 
ifland  of  Crete,  and  thenee  to  have  received  its  name 
of  Creta.  They  have  a  very  eafy  way  of  digging 
chalk  in  the  county  of  Kent  in  England.  It  is  there 


found  on  the  Tides  of  hills  5  and  the  workmen  under¬ 


mine  it  fo  far  as  appears  proper ;  then  digging  a  trench 
at  the  top,  as  far  diftant  from  the  edge  as  the  under¬ 
mining  goes  at  bottom,  they  fill  this  with  water, 
which  foaks  through  in  the  fpacc  of  a  night,  upon 
whieh  the  whole  flake  falls  down  at  once.  In  other 
parts  of  the  kingdom,  chalk  generally  lies  deeper,  and 
they  are  forced  to  dig  for  it  at  confiderable  depths, 
and  draw  it  up  in  buckets. 

Chalk  is  of  two  kinds  ;  hard,  dry,  and  firm,  or  loft 
and  unftuous  5  both  of  which  are  adapted  to  various 
purpofes.  The  hard  and  dry  kind  is  much  the  pro¬ 
per  eft  for  burning  into  lime  )  but  the  foft  and  unftu¬ 
ous  chalk  is  the  bed  for  ufing  as  a  manure  for  lands. 
Chalk,  whether  burnt  into  lime  or  not,  is  in  fome  cafes 
an  excellent  manure. 

Pure  chalk  melts  eafily  with  alkali  and. flint  into  a 
tranfparent  colourlefs  glafs.  With  alkaline  falts  it 
melts  fomewhat  more  difficultly,  and  with  borax  forne- 
wliat  more  eafily,  than  with  flint  or  fand.  It  requires 
about  half  its  weight  of  borax  and  its  whole  weight 
of  alkali  to  fufe  it.  Sal  mirabile,  and  fandiver,  which 
do  not  vitrify  at  all  with  the  cryftalline  earths,  form, 
•with  half  their  weight  of  chalk,  the  firft  .  a  yel- 
lowifh  black,  the  latter  a  greenifh,  glafs.  Nitre,  on 
the  other  hand,  one  of  the  moil  aftive  fluxes  for  flint, 
does  not  perfeftly  vitrify  with  chalk.  .  Ihis  earth 
notably  promotes  the  vitrification  of  flint j  a  mix¬ 
ture  of  the  two  requiring  lefs  alkali  than  either  of  them 
feparately.  If  glafs  made  from  flint  and  alkali  is  fur¬ 
ther  faturated  with  the  flint,  fo  as  to  be  incapable  of . 

bearing 


ilk. 
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bearing  any  further  addition  of  that  earth  without  be- 


J  coming  opaque  and  milky,  it  will  dill  in  a  drong  fire 
take  up  a  confiderable  proportion,  one-third  or  one- 
fourth  of  its  weight,  of  chalk,  without  injury  to  its 
tranfparency :  hence  chalk  is  fome times  made  ufc  of  in 
compofitions  for  glafs,  as  a  part  of  the  fait  may  then 
be  fpared.  Chalk  likewife  has  a  great  effc£l  in  melt¬ 
ing  the  ftony  matters  intermixed  with  metallic  ores, 
and  hence  might  be  of  ufe  in  fmelting  ores  \  as  in¬ 
deed  limedone  is  ufed  for  that  purpofe.  But  it  is 
remarkable,  that  chalk,  when  deprived  of  its  fixed  air, 
and  converted  into  limeftone,  lofes  much  of  its  difpo- 
fition  to  vitrify.  It  is  then  found  to  melt  very  diffi¬ 
cultly  and  imperfectly,  and  to  render  the  glafs^opaque 
and  milky. 

Chalk  readily  imbibes  water  :  and  hence  mafies  of 
it  are  employed  for  drying  precipitates,  lakes,  earthy 
powders  that  have  been  levigated  with  water,  and 
other  moift  preparations.  Its  economical  ufes  in  clean¬ 
ing  and  polilhing  metalline  or  glafs  utenfils  are  well 
known.  In  this  cafe  it  is  powdered  and  walhed  from 
any  gritty  matter  it  may  contain,  and  is  then  called 
whiting. — In  medicine  it  is  one  of  the  moil  uleful  ab- 
forbents,  and  is  to  be  looked  upon  limply  as  fuch.  The 
aftringent  virtues  which  fome  have  attributed  to  it  have 
no  foundation,  unlefs  in  as  far  as  the  earth  is  faturated 
with  an  acid,  with  which  it  compofes  a  faline  concrete 
manifeftly  fubadringent.  For  the  further  properties  of 
chalk,  fee  Chemistry  Index. 

Black  CHALK ,  a  name  given  by  painters  to  a  fpecies 
of  earth  with  which  they  draw  on  blue  paper,  Stc. 
It  is  found  in  pieces  from  two  to  ten  feet  long,  and 
from  four  inches  to  twenty  in  breadth,  generally  flat, 
but  fomewhat  riling  in  the  middle,  and  thinner  to¬ 
wards  the  edges,  commonly  lying  in  large  quantities 
together.  While  in  the  earth,  it  is  moill  and  flaky  : 
but  being  dried,  it  becomes  confiderably  hard  and 
very  light,  but  always  breaks  in  fome  particular  di- 
reClion  \  and  if  attentively  examined  when  firll  broken, 
appears  of  a  driated  texture.  To  the  touch  it  is  foft 
and  fmooth,  flams  very  freely,  and  by  virtue  of  its 
fmoothnefs  makes  very  neat  marks.  It  is  ealily  re¬ 
duced  into  an  impalpable  foft  powder  without  any 
diminution  of  its  blacknefs.  In  this  date  it  mixes 
ealily  with  oil  into  a  fmooth  pafie  j  and  being  diffufed 
through  water,  it  llowly  fettles  in  a  black  flimy  or 
muddy  form  *,  properties  which  make  its  ufe  very  con¬ 
venient  to  the  painters,  both  in  oil  and  water  colours. 
It  appears  to  be  an  earth  quite  different  from  common 
chalk,  and  rather  of  the  flaty  bituminous  kind.  In 
the  fire  it  becomes  white  with  a  reddilh  ead,  and  very 
friable,  retaining  its  flaky  ftru&ure,  and  looking  much 
like  the  white  flaky  maffes  which  fome  forts  of  pitcoal 
leave  in  burning.  Neither  the  chalk  nor  thefe  alhes 
arc  at  all  affe£lcd  by  acids. 

The  colour  lliops  are  fupplied  with  this  earth  from 
Italy  or  Germany  ;  though  fome  parts  of  England  af¬ 
ford  fubdanccs  nearly,  if  not  entirely,  of  the  fame  qua¬ 
lity,  and  which  arc  found  to  be  equally  ferviceable 
both  for  marking  and  as  black  paints.  Such  particu¬ 
larly  is  the  black  earth  called  hiilow ,  faid  by  Dr  Mer- 
Tet,  in  his  Pinnx  Rerum  Britannic  arum. ,  to  be  found  in 
Laneailiire,  and  by  Mr  Da  Coda,  in  his  Hillory  of 
Foffds,  to  be  plentiful  near  the  top  of  Cay- Avon,  a 
high  hill  in  Merioncthdure. 
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Red  CHALK ,  an  earth  much  ufed  by  painters  and  ar¬ 
tificers,  and  common  in  the  colour  (hops.  It  is  pro¬ 
perly  an  indurated  clayey  ochre,  and  is  dug  in  Ger¬ 
many,  Italy,  Spain,  and  France,  but  in  greated  quan¬ 
tity  in  Flanders.  It  is  of  a  fine,  even,  and  firm  tex¬ 
ture  ;  very  heavy,  and  very  hard  5  of  a  pale  red  on  the 
outfide,  but  of  a  deep  duiky  chocolate  colour  within. 

It  adheres  firmly  to  the  tongue,  is  perfectly  infipid  to 
the  tade,  and  makes  no  effcrvefcence  with  acids. 

CHALK  Land \  Barley  and  wheat  will  fucceed  very 
well  on  the  better  fort  of  chalky  land,  and  oats  gene¬ 
rally  do  well  on  any  kind  of  it.  The  natural  produce, 
of  this  fort  of  land  in  weeds,  is  that  fort  of  fmall  vetch 
called  the  tine-tare,  with  poppies,  may-weed,  &c.  Sain- 
foil  and  hope-clover  will  generally  fucceed  tolerably 
well  on  thefe  lands  \  and  where  they  are  of  a  better 
fort,  the  great  clover  will  do.  The  bed  manure  is  % 
dung,  old  rags,  and  the  fheep  dung  left  after  folding 
them. 

CHALK-Stones ,  in  Medicine ,  fignify  the  concretions 
of  calcareous  matter  in  the  hands  and  feet  of  people 
violently  adlicled  with  the  gout.  Leeuwenhoek  has 
been  at  the  pains  of  examining  thefe  by  the  miero- 
fcopQ.  He  divides  them  into  three  parts.  The  fird 
is  compofed  ©f  various  fmall  parcels  of  matter  looking 
like  white  grains  of  fand  \  this  is  harder  and  drier,  and 
alfo  whiter,  than  the  red.  When  examined  with 
large  magnifiers,  thofe  are  found  to  be  compofed  of 
oblong  particles  laid  clofely  and  evenly  together  : 
though  the  whole  fmall  dones  are  opaque,  thefe  com¬ 
ponent  parts  of  them  are  pellucid,  and  referable  pieces 
of  horfe-hair  cut  diort,  only  that  they  are  fomewhat 
pointed  at  both  ends.  Thefe  are  fo  extremely  thin, ' 
that  Mr  Leeuwenhoek  computes  that  1000  of  them 
placed  together  would  not  amount  to  the  fize  of  one 
hair  of  our  heads.  The  whole  dones  in  this  harder 
part  of  the  chalk  are  not  compofed  of  thefe  particles, 
but  there  are  confufedly  thrown  in  among  them  fome 
broken  parts  of  other  fubflanees,  and  in  a  few  places 
fome  globules  of  blood  and  fmall  remains  of  other 
juices.  The  fecond  kind  of  chalky  matter  is  lefs  hard 
and  lefs  white  than  the  former,  and  is  compofed  of 
fragments  or  irregular  parts  of  thofe  oblong  bodies 
which  compofe  the  fird  or  harded  kind,  and  thefe  are 
mixed  among  tough  and  clear  matter,  and  interfperfed 
with  the  fmall  broken  globules* of  blood  difcoverable 
in  the  former,  but  in  mueh  greater  quantity.  The 
third  kind  appears  red  to  the  naked  eye  ,  and,  when 
examined  with  glaffcs,  is  found  to  be  a  more  tough  and 
clammy  white  matter,  in  which  a  great  number  of 
globules  of  blood  are  interfperfed ;  thefe  give  it  the 
red  appearance  it  has. 

CHALLENGE,  a  cartel  or  invitation  to  a  duel  or 
other  combat  *.  A  challenge  either  by  word  or  let-  *  $ee 
ter,  or  to  be  the  bearer  of  fuch  a  challenge,  is  puni (li¬ 
able  by  fine  and  imprifonment  on  indi£lment  or  infor¬ 
mation. 

Challenge,  among  hunters.  When  hounds  or 
beagles,  at  fird  finding  the  feent  of  their  game,  pre- 
fently  open  and  cry,  they  arc  laid  to  challenge. 

Challenge,  in  the  Law  of  England,  is  an  excep¬ 
tion  made  to  jurors  and  is  cither  in  civil  or  erimi-fSeethe 
nal  cafes. 

I.  In  civil  cafes  challenges  are  of  two  forts  5  ehal-  naL' 
lenges  to  the  array,  and  challenges  of  the  poll. 

3  A  2  1.  Challenges 
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j.  Challenges  to  the  array  are  at  once  an  exception 
to  the  whole  panel,  in  which  the  jury  are  arrayed,  or 
fet  in  order  by  the  fheriff  in  his  return  5  and  they  may 
be  made  upon  account  of  partiality  or  fome  default  in 
the  fheriff  or  his  under-officer  who  arrayed  the  panel. 
Alfo,  though  there  be  no  perfonal  objection  againft 
the  fheriff,  if  yet  he. arrays  the  panel  at  the  nomina¬ 
tion,  or  under  the  direction  of  either  party,  this  is 
good  caufe  of  challenge  to  the  array.  Formerly,  if  a 
lord  of  parliament  had  a  caufe  to  be  tried,  and  no 
knight  was  returned  upon  the  jury,  it  was  a  caufe  of 
challenge  to  the  array  :  alfo  by  the  policy  of  the  an¬ 
cient  law,  the  jury  was  to  come  de  vicineto,  from  the 
neighbourhood  of  the  vill  or  place  where  the  caufe 
of  a&ion  was  laid  in  the  declaration  :  and  therefore 
fome  of  the  jury  were  obliged  to  be  returned  from 
the  hundred  in  which  fuch  vill  lay  \  and,  if  none 
were  returned,  the  array  might  be  challenged  from 
defeat  of  hundreders.  For,  living  in  the  neighbour¬ 
hood,  thefe  were  fuppofed  to  know  beforehand  the 


fter  impartial  juftice,  and  whofe  authority  greatly  de-  Chall^ 
pends  on  that  preemption  and  idea.  And,  liiould  the 
fa£t  at  any  time  prove  flagrantly  fueh,  as  the  delicacy 
of  the  law  will  not  prefume  beforehand,  there  is  no 
doubt  but  that  fuch  mifbehaviour  would  draw  down  a 
heavy  cenfure  from  tliofe  to  whom  the  judge  is  ac¬ 
countable  for  his  conduCt.  But  challenges  to  the 
polls  of  the  jury  (who  are  judges  of  fa£t)  are  reduced 
to  four  heads  by  Sir  Edward  Coke  :  propter  honoris  re - 
fpeBum  ;  propter  defeBum  ;  propter  affeBum  ;  and  prop¬ 
ter  deliBum .  I.  Propter  honoris  rejpeftum  ;  as,  if  a  lord 
of  parliament  be  impannelled  on  a  jury,  he  may  be 
challenged  by  either  party,  or  he  may  challenge  h;m- 
felf.  2.  Propter  defeBum  ;  as,  if  a  juryman  be  an  alien 
born,  this  is  defeCt  of  birth  5  if  he  be  a  have  or  bond- 
man,  it  is  defeCt  of  liberty,  and  be  cannot  be  a  liber  et 
legalis  homo .  Under  the  word  homo  alfo,  though  a 
name  common  to  both  fexes,  the  female  is  however  ex¬ 
cluded,  propter  defeBum  fexus :  except  when  a  widow 
feigns  herfclf  with  child  in  order  to  exclude  the  next 


characters  of  the  parties  and  witneffes  j  and  therefore  heir,  and  a  fuppofititious  birth  is  fufpeCted  to  be  in- 
they  better  knew  what  credit  to  give  to  the  faCts  al-  tended  ;  then  upon  the  writ  de  ventre  infpiciendo,  a  jury 


leged  in  evidence.  But  this  convenience  was  over¬ 
balanced  by  another  very  natural  and  almoft  unavoid¬ 
able  inconvenience  j  that  jurors,  coming  out  of  the  im¬ 
mediate  neighbourhood,  v’ould  be  apt  to  intermix 
their  prejudices  and  partialities  in  the  trial  of  right. 
And  this  the  law  was  fo  fenfible  of,  that  it  for  a  long 
time  has  been  gradually  relinquiffiing  this  praCtice  j 
the  number  of  neceffary  hundreders  in  the  whole  pa¬ 
nel,  which  in  the  reign  of  Edward  III.  was  conflantly 
fix,  being  in  the  time  of  Fortefcue  reduced  to  four  ; 
afterwards  by  flatute  2 6  Eliz.  c.  6.  to  two  ;  and  at 
length,  by  flatute  4  and  5  Anne,  c.  16.  it  was  en¬ 
tirely  aboliffied  upon  all  civil  aCtions,  except  upon  pe¬ 
nal  flatutes,  and  upon  thofe  alfo  by  the  24  Geo.  II* 
c.  18.  the  jury  being  now  only  to  come  de  corpore  co - 
mitatus ,  from  the  body  of  the  country  at  large,  and  not 
de  vicineto ,  or  from  the  particular  neighbourhood. 
The  array  by  the  aneient  law  may  alfo  be  challenged, 
if  an  alien  be  party  to  the  fuit,  and  upon  a  rule  ob¬ 
tained  by  his  motion  to  the  court  for  a  jury  de  tnedie - 
late  tin°u  e,  fuch  a  one  be  not  returned  by  the  fheriff 
purfuant  to  the  flatute  28  Edward  III.  c.  13*  enforced 
bv  8  Hen.  VI.  c.  29.  which  enaCts,  that  where  either 
party  is  an  alien  born,  the  jury  fhall  be  one  half  deni¬ 
zens  and  the  other  aliens  (if  fo  many  be  forthcoming 
in  the  place),  for  the  more  impartial  trial  5  a  privi¬ 
lege  indulged  to  Grangers  in  no  other  country  in  the 
world  *,  but  which  is  as  ancient  in  England  as  the  time 
of  King  Ethelred,  in  whole  flatute  de  monticolis  Wal- 
lice  (then  aliens  to  the  crown  of  England),  c.  3.  it  is 
ordained,  that  “  duodeni  legales  homines,  quorum  fex 
Walli  et  fex  Angli  erunt,  Anglis  et  Wallis  jus  di- 
cunto.” 

2.  Challenges  to  the  polls,  in  capita ,  are  exceptions 
to  particular  jurors  ;  and  feem  to  anfwer  to  the  reenfatio 
judicis  in  the  civil  and  canon  laws ;  by  the  conftitu- 
tions  of  which  a  judge  might  be  refufed  upon  any  fuf¬ 
picion  of  partiality.  By  the  laws  of  England  alfo,  in 
the  times  of  BraCton  and  Fleta,  a  judge  might  be  re¬ 
fufed  for  good  caufe  j  but  now  the  law  is  otherwife, 
and  it  is  held  that  judges  or  juitices  cannot  be  challen¬ 
ged.  For  the  law  will  not  fuppofe  a  poffibility  of  bias 
pr  favour  in  a  judge  who  is  already  fworn  to  admini- 


of  women  is  to  be  impannelled  to  try  the  queition 
whether  with  child  or  not.  But  the  principal  deficiency 
is  defeCt  of  eflate  fufficient  to  qualify  him  to  be  a  juror, 
which  depends  upon  a  variety  of  flatutes  *.  3.  Jurors*  See 

may  be  challenged  propter  affeBum ,  for  fufpicion  of  bias  Black 'f> 
or  partiality.  This  may  be  either  a  principal  chal-^^i 
lenge,  or  to  the  favour.  A  principal  challenge  is  fuch, 
where  the  caufe  affigned  carries  with  it,  prima  facie , 
evident  marks  of  fufpicion  either  of  malice  or  favour  •; 
as,  that  a  juror  is  of  kin  to  either  party  within  the 
ninth  degree ;  that  he  has  an  interefl  in  the  caufe  $  that 
there  is  an  action  depending  betw  een  him  and  the  par¬ 
ty  ;  that  he  has  taken  money  for  his  verdiCt,  &c.  which 
if  true  cannot  be  overruled",  for  jurors  muff  be  omni 
exccptione  majores .  Challenges  to  the  favour  are  where 
the  party  hath  no  principal  challenge  *,  but  objeCts  only 
fome  probable  circumflances  of  fufpicion,  as  acquaint¬ 
ance,  and  the  like  •,  the  validity  of  which  muff  be  left 
to  the  determination  of  triors ,  whofe  office  is  to  de¬ 
cide  whether  the  juror  be  favourable  or  unfavourable. 

4.  Challenges  propter  deliBum ,  are  for  fome  crime  or 
mifdemeanour  that  affeCts  the  juror’s  credit?  and  ren¬ 
ders  him  infamous :  As  for  a  conviction  of  treafon, 
felony,  perjury,  or  confpiracy  \  or  if  for  feme  infamous 
offence,  he  hath  received  judgement  of  the  pillory  or 
the  like. 

II.  In  criminal  cafes,  challenges  may  be  made  either 
on  the  part  of  the  king,  or  on  that  of  the  prifoner  ; 
and  either  to  the  whole  array,  or  to  the  feparate  polls, 
for  the  very  fame  reafons  that  they  may  be  in  civil 
caufes.  For  it  is  here  at  leafl  as  neceffary  as  there, 
that  the  fheriff  or  returning  officer  be  totally  indiffer¬ 
ent  ;  that,  where  an  alien  is  indicted,  the  jury  ffiould 
be  de  medietate ,  or  half  foreigners,  if  fo  many  are  found 
in  the  place  (v’hich  does  not  indeed  hold  in  treafons, 
aliens  being  very  improper  judges  of  the  breach  of  al¬ 
legiance  5  nor  yet  in  the  cafe  of  Egyptians  under  the 
flatute  22  Hen.  VIII.  c.  10.)  5  that  on  every  panel 
there  ffiould  be  a  competent  number  of  hundreders  *? 
and  that  the  particular  jurors  ffiould  be  omni  exceptione 
majore ,  not  liable  to  objections  either  propter  honoris 
refpeBum ?  propter  defeBum,  propter  affeBum ,  or  propter 
deliBum , 

Challenges 


v 
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Challenges  on  any  of  the  foregoing  accounts  are 
flyled  challenges  for  caufe  ;  which  may  be  without  flint 
in  both  civil  and  criminal  trials.  But  in  criminal  cafes, 
or  at  leafl  in  capital  ones,  there  is,  in  favor emvitce,  al¬ 
lowed  to  the  prifoner  an  arbitrary  and  capricious  fpc- 
c:es  of  challenge  to  a  certain  number  of  jurors,  with¬ 
out  fhowing  any  eaufe  at  all  *,  which  is  called  a  peremp¬ 
tory  challenge  :  a  provilion  full  of  tendernefs  and  hu¬ 
manity  to  prifoners  for  which  our  laws  are  judly  fa¬ 
mous.  This  is  grounded  on  two  rcafons :  I .  As  every 
one  mud  be  fenfible  what  fudden  impredions  and  unac¬ 
countable  prejudices  we  are  apt  to  conceive  upon  the 
bare  looks  and  gedures  of  another  }  and  how  neceffary 
it  is  that  a  prifoner,  when  put  to  defend  his  life,  fliould 
have  a  good  opinion  of  his  jury,  the  want  of  which 
might  totally  difeoncert  him  *,  the  law  wills  not  that 
he  (hould  be  tried  by  any  one  man  againd  whom  he 
has  conceived  a  prejudice  even  without  being  able  to 
aflign  a  reafon  for  fuch  his  didike.  2.  Becaufe  upon 
challenges  for  caufe  fhown,  if  the  reafon  adigned  prove 
infufficient  to  fet  afide  the  juror,  perhaps  the  bare  quef- 
tioning  his  indifference  may  fometimes  provoke  a  re- 
fentment  \  to  prevent  all  ill  confequences  from  which, 
the  prifoner  is  dill  at  liberty,  if  he  pleafes,  perempto¬ 
rily  to  fet  him  afide. 

This  privilege  of  peremptory  challenges,  though 
granted  to  the  prifoner,  is  denied  to  the  king  by  the 
ftatute  33  Edward  I.  dat.  4.  whxeh  ena£ls?  that  the 
king  fhail  challenge  no  jurors  without  affigning  a  eaufe 
certain,  to  be  tried  and  approved  by  the  court.  .  How¬ 
ever,  it  is  held  that  the  king  need  not  aflign  his  caufe 
of  challenge  till  all  the  panel  is  gone  through,  and  un- 
lefs  there  cannot  be  a  full  jury  without  the  perfons  fo 
challenged.  And  then,  and  not  fooner,  the  king’s . 
counfel  mud  (how  the  caufe,  otherwife  the  juror  (hall 
be  fworn. 

The  peremptory  challenges  of  the  prifoner  mud, 
however,  have  fome  reafonable  boundary,  otherwife  he 
might  never  be  tried.  This  reafonable  boundary  is  fet¬ 
tled  by  the  common  law  to  the  number  of  3  $  *,  that  s, 
one  under  the  number  of  three  full  juries.  For  the  law 
judges,  that  35  are  fully  fufficient  to  allow  the  mod 
timorous  man  to  challenge  through  mere  capriee  *,  and 
that  he  who  peremptorily  challenges  a  greater  number, 
or  three  full  juries,  has  no  intention  to  be  tried  at  all. 
And  therefore  it  deals  vdth  one  who  peremptorily  chal¬ 
lenges  above  3  5,  and  will  not  retra6l  his  challenge,  as 
with  one  who  dands  mute  or  refufes  his  trial  *,  by  fen- 
teneing  him  to  the  pein  fo^te  et  dure  in  felony,  and  by 
attainting  him  in  treafon.  And  fo  the  law  dands  at 
this  day  with  regard  to  treafon  of  any  kind.  But  by 
datute  22  Hen.  VIII.  c.  14.  (which,  with  regard  to 
felonies,  dands  unrepealed),  no  perfon  arraigned  for 
felony  ean  be  admitted  to  make  more  than  20  peremp¬ 
tory  challenges. 

CHALONS-SUR  Saone,  an  aneienttown  of  France, 
in  Burgundy,  and  capital  of  the  Chalonnois,  with  a 
citadel  and  bi (hop’s  fee.  It  is  feated  on  the  river 
Saone,  in  E.  Long.  5.  7.  N.  Lat.  46.  47. 

CHALONS-  Hu  r -Marne  y  a  large  epifcopal  town  of 
France,  in  Champagne.  -It  carries  on  a  eon lider able 
trade  in  (balloons  and  other  woollen  duds.  It  is  feated 
between  two  fine  meadows  on  the  rivers  Marne,  Mau, 
2nd  Nau,  in  E.  Long.  4.  37*  N.  Lat.  48.  57. 
CHALONER,  Sir  Thomas,  a  flatefman,  foldier, 


and  poet,  defeended  from  a  good  family  in  Denbigh 
in  Wales,  was  born  at  London  about  the  year  1515. 
Having  been  educated  in  both  univerfities,  but  chiefly 
at  Cambridge,  he  was  introduced  at  the  court  of  Hen¬ 
ry  VIII.  who  fent  him  abroad  in  the  retinue  of  Sir 
Henry  Kncvet,  ambalfador  to  Charles  V.  and  he  had 
the  honour  to  attend  that  monarch  on  his  fatal  expedi¬ 
tion  againd  Algiers  in  1541.  Soon  after  the  fleet  left 
that  plaee,  he  was  fliipwrecked  on  the  coafl  of  Bar¬ 
bary  in  a  very  dark  night  :  and  having  exhauded  his 
drength  by  fwimming,  he  chanced  to  drike  his  head 
againd  a  eable,  which  he  had  the  prefence  of  mind  to 
catch  hold  of  with  his  teeth  )  and,  with  the  lofs  of  fe- 
veral  of  them,  was  drawn  up  by  it  into  the  (hip  to 
whieh  he  belonged.  Mr  Chaloner  returned  foon  after 
to  England,  and  was  appointed  fird  clerk  of  the  coun¬ 
cil,  which  office  he  held  during  the  red  of  that  reign. 
On  the  aeccflion  of  Edward  VI.  he  became  a  favourite 
of  the  duke  of  Somcrfet,  whom  he  attended  to  Scot¬ 
land,  and  was  knighted  by  that  nobleman  after  the 
battle  of  Muffelburgh,  in  1547.  The  prote&or’s  fall 
put  a  dop  to  Sir  Thomas  Chaloner’s  expedlations, 
and  involved  him  in  difficulties.  During  the  reign  of 
Queen  Mary,  being  a  determined  Proteftant,  he  was  in 
fome  danger  *,  but  having  many  powerful  friends,  he 
had  the  good  fortune  to  efcape.  On  the  aeceflion  of 
Queen  Elizabeth,  he  appeared  again  at  eourt  }  and  was 
fo  immediately  didinguiihed  by  her  majedy,  that  (he 
appointed  him  ambalfador  to  the  emperor  Ferdinand  I. 
being  the  fird  ambalfador  (he  nominated.  His  com- 
miflion  was  of  great  importance  *,  and  the  queen  was 
fo  well  fatisfied  with  his  condudl,  that  foon  after  his 
return,  (he  fent  him  in  the  fame  capacity  to  Spain  : 
but  Sir  Thomas  was  by  no  means  fatisfied  with  this  in¬ 
dance  of  her  majedy ’s  confidence  :  the  courts  of  Eng¬ 
land  and  Spain  being  at  this  time  extremely  diflatisfi- 
ed  with  each  other,  he  forefaw  that  his  (ituation  would 
be  very  difagreeable,  and  fo  it  proved  ;  but  Elizabeth 
mud  be  obeyed.  He  embarked  for  Spain  in  1561, 
and  returned  to  London  in  1 564,  in  confequence  of 
a  requeft  to  his  fovereign,  in  an  elegy  written  in  imita¬ 
tion  of  Ovid.  After  his  return,  he  redded  in  a.houie 
built  by  himfclf  in  Clerkenwell  clo  e,  where  ht  dud 
in  the  year  ic6^,  and  was  buried  in  St  Paul’s.  Sir 
William  Ceeil  aflided  as  chief  mourner  at  his  fu¬ 
neral. 

So  various  were  the  talents  of  Sir  Thomas  Chalo¬ 
ner,  that  he  excelled  in  every  thing  to  which  he  ap¬ 
plied  himfelf.  He  made  a  conllderable  figure  as  a  poet. 
His  poetical  works  were  publilhed  by  William  Maliin, 
matter  of  St  Paul’s  fchool,  in  1  579.  His  capital  work 
was  that  “  Of  reftoring  the  Engliih  republic,  in  ten 
books,”  which  he  wrote  when  he  was  ambalfador  in 
Spain.  It  is  remarkable,  that  this  great  man,  who 
knew  how  to  tranfaft  as  well  as  write  upon  the  mod 
important  affairs  of  dates  and  kingdoms,  eould  defeend 
to  compofe  a  di£ttcnary  for  chvdren ,  and  to  tranflate 
from  the  Latin  a  book  Of  th  office  of  Servants ,  merely 
for  the  utility  of  the  fubjt&s. 

Chaloner,  Sir  Thomas,  the  younger,  though  in- 
confiderable  as  an  author,  deferves  to  be  recorded  as  a 
fkilful  naturalid,  in  an  age  wherein  natural  hi  (lory  was 
very  little  underdood  in  this  or  any  other  country  •, 
and  particularly  as  the  founder  of  the  alum  works  in 
Yorkshire,  which  have  lince  proved  fo  exceedingly  ad¬ 
vantageous. 
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Cunloner  vantageous  to  the  commerce  of  this  kingdom.  He 
Cl  Was  on^  ^on  ^ir  Thomas  Chaloner  mentioned 
.  in  the  lafl  article,  and  was  born  in  the  year  1559.  Be¬ 
ing  very  young  at  the  time  of  his  father’s  death,  the 
lord  treafurer  Burleigh,  taking  charge  of  his  education, 
feut  him  to  St  Paul’s  fchool,  and  afterwards  to  Mag¬ 
dalen  college  in  Oxford,  where,  like  his  father,  he  dif- 
covercd  extraordinary  talents  for  Latin  and  Englifh 
poetry.  About  the  year  1580,  he  made  the  tour  of 
Europe,  and  returned  to  England  before  1584*,  for 
in  that  year,  we  find  him  a  frequent  attendant  in  the 
court  of  (.hieen  Elizabeth.  About  this  time  he  mar¬ 
ried  the  daughter  of  Sir  William  Fleetwood,  re¬ 
corder  of  London.  In  1591  he  was  knighted  }  and, 
fome  time  after,  ‘difeovered  the  alum  mines  on  his 
ettate  at  Gifborough,  near  the  river  Tees  in  York- 
fliire  (a). 

Towards  the  latter  end  of  the  queen’s  reign,  Sir 
Thomas  vifited  Scotland  }  and  returning  to  England  in 
the  retinue  of  King  James  I.  found  fucli  favour  in  the 
light  of  his  majetty,  that  he  was  immediately  appoint¬ 
ed  governor  to  Prince  Henry,  whom  he  conftantly  at¬ 
tended,  and,  when  his  royal  pupil  vilited  Oxford,  was 
honoured  with  the  degree  of  mailer  of  arts.  How  he 
was  employed  after  the  death  of  the  prince  is  not 
known.  Some  years  before  that  event,  he  married 
a  fecond  wife,  the  daughter  of  Mr  William  Blount  of 
London,  by  whom  he  had  fome  children.  He  died  in 
the  year  1615,  and  was  buried  at  Chifwick  in  Middle- 
fex.  His  cldeft  fon  William  was  created  a  baronet  in 
the  1 8th  of  James,  anno  1640.  The  title  was  extindl 
in  1681.  He  wrote,  I.  Dedication  to  Lord  Burleigh 
of  his  father’s  poetical  works,  dated  1579.  2.  The 

virtue  of  nitre,  wherein  is  declared  the  fundry  cures  by 
the  fame  effedied.  Lend.  1584,  4to. 

CHALYBEAT,  in  Medicine ,  an  appellation  given 
to  any  liquid,  as  wine  or  water,  impregnated  with  par¬ 
ticles  of  iron  or  fteel.  See  Mineral  Waters. 

CHALYBES,  in  Ancient  Geography,  an  ancient 
people  of  the  Hither  Alia.  Their  lituation  is  differ¬ 
ently  afligned  *,  Strabo  placing  them  in  Paphlagonia, 
to  the  eaft  of  Synope  }  Apollonius  Rhodius  and  Ste- 
phanus,  on  the  eall  of  the  Thermodon,  in  Pontus  } 
called  Ha/i'zonef ,  by  Homer.  They  either  gave  their 
name  to,  or  took  it  from,  their  iron  manufa&ures  (Xe¬ 
nophon,  Val.  Flaccus),  their  only  fupport,  their  foil 
being  barren  and  ungrateful,  (Dionyfius  Periegetes). 

CHAM,  or  Khan,  the  title  given  to  the  fovereign 
princes  of  Tartary. 

The  word,  in  the  Perfian,  fignifies  mighty  lord ;  in 
the  Sclavonic,  emperor .  Sperlingius,  in  his  differta- 
tion  on  the  Danifh  term  of  majejly ,  honing ,  king ,  thinks 
the  Tartarian  cham  may  be  well  derived  from  it}  add¬ 
ing,  that  in  the  north  they  fay  han ,  konnen ,  konge ,  kon - 
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fdtig.  Sec.  The  term  cham  is  alfo  applied,  among  the 
Perlians,  to  the  great  lords  of  the  court,  and  the  go¬ 
vernors  of  provinces.  ^ 

Cham,  in  Geography ,  a  town  of  the  Bavarian  pala¬ 
tinate,  fituated  on  a  river  of  the  fame  name,  about 
25  miles  north-eafl  of  Ratifbon.  E.  Long.  13.  N.  Lat. 
49-  lS- 

CHAMA,  in  Zoology ,  a  genus  of  fhell  filh  belong¬ 
ing  to  the  order  of  vermes  teitaccae.  The  {hell  is  thick, 
and  has  two  valves  }  it  is  an  animal  of  the  oytter  kind. 
Linnaeus  enumerates  I4fpecies,  principally  diitinguifh- 
ed  by  the  figure  ©f  their  Ihells. 

CHAMADE,  in  War,  a  certain  beat  of  a  drum, 
or  found  of  a  trumpet,  which  is  given  the  enemy  as  a 
fignal  to  inform  them  of  fome  proportions  to  be  made 
to  the  commander,  either  to  capitulate,  to  have  leave 
to  bury  their  dead,  make  a  truce,  or  the  like. — Me¬ 
nage  derives  the  word  from  the  Italian  chiarnata ,  of 
clamare ,  “  to  cry.” 

CHAMADRYS.  See  Veronica,  Botany  Index. 
CHAMAPITYS.  See  Teucrium,  Botany  In - 
dex. 

CHAMAROPS.  See  Botany  Index. 

This  plant  the  Americans  call  thatch ,  from  the  ufe 
to  which  the  leaves  are  applied.— Under  the  name  of 
palmetto,  however,  Mr  Adanfon  deferibes  a  fpecies  of 
palm  which  grows  naturally  at  Senegal,  whole  trunk 
rifes  from  50  to  60  feet  in  height:  from  the  upper  end 
of  the  trunk  iffues  a  bundle  of  leaves,  which,  in  turn¬ 
ing  off,  form  a  round  head  :  each  leaf  reprefents  a  fan 
of  five  or  fix  feet  in  expanfion,  fupported  by  a  tail  of 
the  fame  length.  Of  thefe  trees  fome  produce  male 
flowers,  which  are  confequently  barren  }  others  are  fe¬ 
male,  and  loaded  with  fruit,  which  fucceed  each  other 
uninterruptedly  almoft  the  whole  year  round.  The 
fruit  of  the  large  palmettos,  Mr  Adanfon  affirms  to  be 
of  the  bignefs  of  an  ordinary  melon,  but  rounder  :  it  is 
enveloped  in  two  fkins,  as  tough  as  leather,  and  as  thick 
asftrong  parchment}  within  the  fruit  is  yellowifh,  and 
full  of  filaments,  fattened  to  three  large  kernels  in  the 
middle.  The  negroes  are  very  fond  of  this  fruit, 
which,  when  baked  under  the  aflies,  is  faid  to  tafte 
like  a  quince. 

CHAMANIM,  in  the  Jewifh  antiquities,  is  the 
Hebrew  name  for  that  which  the  Greeks  call  Pyreia  or 
Pyrateria ;  and  St  Jerome  in  Leviticus  has  tranflated 
Jimulachra ,  in  Ifaiah,  delubra .  Thefe  ehamanim  were, 
according  to  Rabbi  Solomon,  idols  expofed  to  the  fun 
upon  the  tops  of  houfes.  Abenezoa  fays  they  were 
portable  ehapels  or  temples  made  in  the  form  of  cha¬ 
riots,  in  honour  of  the  fun.  What  the  Greeks  call 
Pyreia  were  temples  consecrated  to  the  fun  and  fire, 
wherein  a  perpetual  fire  was  kept  up.  They  were 
built  upou  eminences  }  and  were  large  cnclofures  with¬ 
out 


(a)  Sir  Thomas,  during  his  refidcnce  in  Italy,  being  particularly  fond  of  natural  hiftory,  fpent  fome  time  at 
Puzzoli,  where  he  was  very  attentive  to  the  art  of  producing  alum.  This  attention  proved  infinitely  ferviceable 
to  his  country,  though  of  no  great  benefit  to  himfelf  or  his  family,  his  attempt  being  attended  with  much  dif¬ 
ficulty  and  expence.  It  was  begun  about  the  year  1600,  in  the  reign  of  (^ueen  Elizabeth}  but  was  not  brought 
to  any  degree  of  pcrfedlion  till  fome  time  in  the  reign  of  Charles  I.  by  the  affittance  of  one  Ruffel  a  Walloon, 
and  two  other  workmen  brought  from  the  alum  works  at  Rochelle.  By  one  of  the  arbitrary  adts  of  Charles, 
it  was  then  deemed  a  mine  royal,  and  granted  to  Sir  Paul  Pindar.  The  long  parliament  adjudged  it  a  mono¬ 
poly,  and  juftly  rettored  it  to  the  original  proprietors. 
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■I  rnanim  out  covering,  where  the  fun  was  worshipped.  The 
;  |j  Guebres,  or  worfhippers  of  lire,  in  Perfia  and  the  Eaft 
t  imber.  jn(jies,  have  ftill  thefe  Pyreia.  The  word  chamanim 
1 J 's  derived  from  ckarnan ,  which  Signified  to  warm  or 
burn. 

CH  A  MAR  IN,  a  word  which  occurs  in  fever  al 
places  of  the  Hebrew  Bible,  and  is  generally  tranflated 
the  priefts  of  the  idols ,  or  the  priejls  clothed  in  blach ,  be- 
caufe  chamar  fignifies  “  black,”  or  “  blacknefs.”  St 
Jerome,  in  the  fecond  book  of  Kings,  renders  it  am- 
fpices.  In  Hofea  and  Zephaniah,  he  tranflates  it  cedi- 
tui  or  church-wardens.  But  the  bell  commentators  are 
of  opinion,  that  by  this  word  we  are  to  understand  the 
priefts  of  the  falfe  gods,  and  in  particular  the  worship¬ 
pers  of  fire  $  becaufe  they  were,  as  they  fay,  drolled 
in  black  ;  or  perhaps  the  Hebrews  gave  them  this  name 
in  derifion,  becaufc,  as  they  were  continually  employed 
in  taking  care  about  the  fuel,  and  keeping  up  the  fire, 
they  were  always  as  black  as  fmiths  or  colliers.  We 
find  priefts,  among  thofe  of  Ifis,  called  melanephori ,  that 
is  to  fay,  that  wear  black  \  but  whether  this  may  be 
by  reafou  of  their  dreffing  in  black,  or  whether  it  were 
becaufe  they  wore  a  certain  fliining  black  veil  in  the 
proceflions  of  this  goddefs,  is  not  certain.  Camar , 
in  Arabic,  fignifies  the  “  moon.”  Ifis  is  the  fame 
deity.  Grotius  thinks  the  Roman  priefts,  called  ca- 
tnilli ,  came  from  the  Hebrew  chamarin.  Thofe  among 
the  heathens  who  facrificed  to  the  infernal  gods  were 
dreffed  in  black. 

CHAMBER,  in  building,  a  member  of  a  lodging, 
or  piece  of  an  apartment,  ordinarily  intended  for  lleep- 
ing  in  ;  and  called  by  the  Latins  cubiculum.  The 
word  comes  from  the  Latin  camera  ;  and  that,  accord¬ 
ing  to  Nicod ,  from  the  Greek  vault  or  curve ; 

the  term  chamber  being  originally  confined  to  places 
arched  over. 

A  complete  apartment  is  to  confift  of  a  hall,  anti¬ 
chamber,  chamber ,  and  cabinet. 

Privij  CHAMBER.  Gentlemen  of  the  privy  chamber, 
are  fervants  of  the  king,  who  arc  to  wait  and  attend 
on  him  and  the  queen  at  court,  in  their  diverfions,  8tc. 
Their  number  is  forty-eight,  under  the  lord  chamber¬ 
lain,  twelve  of  whom  are  in  quarterly  waiting,  and  two 
of  thefe  lie  in  the  privy  chamber. 

In  the  abfence  of  the  lord  chamberlain,  or  vice 
chamberlain,  they  execute  the  king’s  orders  :  at  coro¬ 
nations,  two  of  them  perfonate  the  dukes  of  Aquitain 
and  Normandy  ;  and  fix  of  them,  appointed  by  the 
lord  chamberlain,  attend  ambafladors  from  crowned 
heads  to  their  audiences,  and  in  public  entries.  The 
gentlemen  of  the  privy  chamber  were  inftituted  by 
Henry  VII. 

Chamber,  in  Policy ,  the  place  where  certain  affem- 
blies  are  held,  alfo  the  affemblies  themfelves.  Of  thefe 
fome  are  eftablifhed  for  the  adminiftration  of  jufticc, 
others  for  commercial  affairs. 

Of  the  firft  kind  are,  I.  Star  chamber,  fo  called 
becaufe  the  roof  was  painted  with  ftars  $  the  authori¬ 
ty,  powTer,  and  jurifdi£lion  of  which,  are  abfolutely 
abolifhed  by  the  ftatute  1 7  Car.  I.  2.  Imperial  cham¬ 
ber  of  Spir,e,  the  fupreme  court  of  judicatory  in  tne 
empire,  ere&ed  by  Maximilian  I.  This  chamber  has 
a  right  of  judging  by  appeal  }  and  is  the  laft  refort  of 
all  civil  affairs  of  the  ftates  and  fubje&s  of  the  empire, 


in  the  fame  manner  as  the  aulic  council  of  Vienna.  Chamber; 
Ncverthclefs  it  is  reftrained  in  fcveral  cafes  :  it  takes 
no  notice  of  matrimonial  caufes,  thefe  being  left  to 
the  pope  nor  of  criminal  caufes,  which  either  belong 
to  particular  princes  or  towns  in  their  refpedlivc  terri¬ 
tories,  or  arc  cognizable  by  all  the  ftates  of  the  empire 
in  a  diet.  By  the  treaty  of  Ofnaburg,  in  1 648,  fifty 
affeffors  were  appointed  for  this  chamber,  whereof  24 
were  to  be  Protellants,  and  26  Catholics  5  befides  five 
prefidents,  turo  of  them  Protellants,  and  the  reft  Ca¬ 
tholics,  3.  Chamber  of  accounts,  a  fovereign  court  in 
France,  where  accounts  are  rendered  of  all  the  king’s 
revenues,  inventories  and  avowals  thereof  regiftered, 
oaths  of  fidelity  taken,  and  other  things  relating  to 
the  finances  tranfa&ed.  There  are  nine  in  France  : 
that  of  Paris  is  the  chief j  it  regifters  proclamations, 
treaties  of  peace,  naturalizations,  titles  of  nobility,  &c. 

All  the  members  wear  long  black  gowns  of  velvet,  of 
fatin,  or  damalk,  according  to  their  places.  4.  Ec- 
clefiaftical  chambers  in  France,  which  judge  by  appeal 
of  differences  about  collecting  the  tythes.  5.  Chamber 
of  audience,  or  grand  chamber,  a  jurifdi£lion  in  each 
parliament  of  France,  the  counfellors  of  which  are 
called  jugeurs,  or  judges,  as  thofe  of  the  chamber  of 
inquefts  are  called  raporteurs ,  reporters  of  proceffes  by 
writing.  6.  Chamber  of  the  edidl,  or  miparty,  a  court 
eftabliihed  by  virtue  of  the  edi6l  of  pacification  in  fa¬ 
vour  of  thofe  of  the  reformed  religion.  This  chamber 
is  now  fuppreffed.  7.  Apoftolical  chamber  of  Rome, 
that  wherein  affairs  relating  to  the  revenues  of  the 
church  and  the  pope  are  tranfa£led.  This  council  con- 
fifts  of  the  cardinal  camerlinga,  the  governor  of  the 
rota,  a  treafurer,  an  auditor,  a  prefident,  one  advocate- 
general,  a  folicitor-general,  a  commiffary,  and  twelve 
clerks.  8.  Chamber  of  London,  an  apartment  in 
Guildhall,  where  the  city-money  is  depofited. 

Of  the  laft  fort  are,  the  chambers  of  commerce  \  the 
chambers  of  afiurance  }  and  the  royal  or  fyndical  cham¬ 
ber  of  bookfellers  in  France. 

1 .  The  chamber  of  commerce  is  an  affembly  of  mer¬ 
chants  and  traders,  where  the  affairs  relating  to  trade 
are  treated  of.  There  are  feveral  eftablifhed  in  molt 
of  the  chief  cities  of  France  ;  and  in  our  own  country 
we  have  lately  feen  chambers  of  this  kind  eredled, 
particularly  in  London,  Edinburgh,  and  Glafgow. 

2.  Chamber  of  affurance  in  France,  denotes  a  fociety 
of  merchants  and  others  for  carrying  on  the  bufinels 
of  infuring :  but  in  Holland  it  fignifies  a  court  of  juf- 
tiee,  where  caufes  relating  to  infurances  are  tried. 

3.  Chamber  of  bookfellers  in  Paris,  an  affembly  con¬ 
fining  of  a  fyndic  and  affiftants,  elected  by  four  dele¬ 
gates  from  the  printers,  and  twelve  from  the  book¬ 
fellers,  to  vifit  the  books  imported  from  abroad,  and 
to  fcarch  the  houfes  of  fellers  of  marbled  paper,  print- 
fellers,  and  dealers  in  printed  paper  for  hangings,  who 
are  prohibited  from  keeping  an^  letters  proper  for 
printing  books.  In  the  vifitation  of  books,  which 
ought  to  be  performed  by  three  perfons  at  leaf!  from 
among  the  fyndic  and  affiftants,  all  libels  again!!  the 
honour  of  God,  and  the  welfare  of  the  ftatc,  and  all 
books  printed  either  within  or  Avithout  the  kingdom 
in  breach  of  their  regulations  and  privileges,  are  ftopt, 
even  with  the  merchandifes  that  may  happen  to  be  in 
the  bales  with  fuch  libels  or  other  prohibited  books. 

The  ‘ 
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Chamber,  The  days  appointed  for  this  chamber  to  meet  are 

^Yain***  Tuefdays  an^  Fridays,  at  two  o’clock  in  the  after- 

w  -  i  noon. 

Chamber,  in  military  affairs.  I.  Powder  cham¬ 
ber,  or  bomb  chamber 3  a  place  funk  under  ground 
for  holding  the  powder,  or  bombs,  where  they  may 
be  out  of  danger,  and  fecured  from  the  rain.  2.  Cham¬ 
ber  of  a  mine  3  the  place,  moil  commonly  of  a  cubical 
form,  where  the  powder  is  confined.  3.  Chamber 
of  a  mortar ;  that  part  of  the  chafe,  much  narrower 
than  the  reft  of  the  cylinder,  where  the  powder  lies. 
It  is  of  different  forms  3  fometimes  like  a  reverfed 
cone  3  fometimes  globular,  with  a  neck  for  its  commu¬ 
nication  with  the  cylinder,  whence  it  is  called  a  bot¬ 
tled  chamber  3  but  molt  commonly  cylindrical,  that 
being  the  form  which  is  found  by  experience  to  carry 
the  ball  to  the  greateft  diftance. 

CHAMBERLAIN,  an  officer  charged  with  the 
management  and  direction  of  a  chamber.  See  Cham¬ 
ber,  m  Policy. 

There  are  almoft  as  many  kinds  of  chamberlains  as 
chambers  3  the  principal  whereof  are  as  follows  : 

Lord  CHAMBERLAIN  of  Great  Britain ,  thefixth  great 
officer  of  the  crown  ;  to  whom  belong  livery  and 
lodging  in  the  king’s  court ;  and  there  are  certain 
fees  due  to  him  from  each  archbiihop  or  bifhop  when 
they  perform  their  homage  to  the  king,  and  from  all 
peers  at  their  creation  or  doing  their  homage.  At 
the  coronation  of  every  king,  he  is  to  have  forty  ells 
of  crimfon  velvet  for  his  own  robes.  This  officer,  on 
the  coronation  day,  is  to  bring  the  king  his  flnrt,  coif, 
and  wearing  clothes 3  and  after  the  king  is  drefied,  he 
claims  his  bed,  and  all  the  furniture  of  his  chamber, 
for  his  fees :  he  alfo  carries,  at  the  coronation,  the  coif, 
gloves,  and  linen,  to  be  ufed  by  the  king  on  that  occa- 
fion  3  alfo  the  fword  and  fcabbard  ;  the  gold  to  be  of¬ 
fered  by  the  king,  and  the  robes  royal  and  crown  :  he 
dreffes  and  undreffes  the  king  on  that  day,  waits  on 
him  before  and  after  dinner,  &c.  To  this  officer  be¬ 
longs  the  care  of  providing  all  things  in  the  houfe  of 
lords,  in  the  time  of  parliament  3  to  him  alfo  belongs 
the  government  of  the  palace  of  Wcftminfter  :  he  dif- 
pofes  likewife  of  the  fword  of  ftate,  to  be  carried  be¬ 
fore  the  king,  to  what  lord  he  plcafes. 

The  great  chamberlain  of  Scotland  was  ranked  by 
King  Malcolm,  as  the  third  great  officer  of  the  crown, 
and  was  called  Camera rius  Domini  Regis.  Before 
a  treafurcr  was  appointed,  it  was  his  duty  to  colle£l  the 
revenue  of  the  crown'*,  and  he  difburfed  the  money 
neceffary  for  the  king’s  expences,  and  the  maintenance 
of  the  king’s  houfehold.  From  the  time  that  a  trea- 
furer  was  appointed,  his  province  was  limited  to  the 
boroughs  throughout  the  kingdom,  where  he  was  a 
fort  of  juftice  general,  as  he  had  a  power  for  judging 
of  all  crimes  committed  within  the  borough,  and  of 
the  crime  of  foreftalling.  He  was  to  hold  chamber- 
lain  ayres  every  year.  He  was  fupremc  judge  ;  nor 
could  any  of  his  decrees  be  queftioned  by  any  inferior 
judicatory.  His  fcntences  were  put  in  execution  by 
the  magiftrates  of  the  boroughs.  He  alfo  regulated 
the  price  of  provifions  within  the  borough,  and  the 
fees  of  the  'workmen  in  the  mint  houfe.  His  falary 
was  only  200I.  a-year.  The  fmallnefs  of  his  falary, 
and  his  great  powers,  had  no  doubt  been  the  caufes 
<*f  much  *  oppreflion  in  this  officer^  and  the  chamber- 
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lain  ayre  was  called  rather  a  legal  robbery  than  a  court  Chamtajl 
of  juftice  5  and  when  the  combined  lords  ieized  King  b.n,  I 
James  VI.  Augult  24.  1582,  and  carried  him  to  Ruth- 
ven  Caftle,  they  iffued  a  proclamation  in  the  king’s 
name,  difeharging  the  chamberlain  ayres  to  be  kept. 

The  chamberlain  had  great  fees  ariling  from  the  pro¬ 
fits  of  efeheats,  fines,  tolls,  and  cuftoms.  This  office 
was  granted  heritably  to  the  family  of  Stuart  duke 
of  Lenox  ;  and  when  thoir  male  line  failed,  King  I 

Charles  II.  conferred  it  in  like  manner  upon  his  natu¬ 
ral  fon,  whom  he  created  duke  of  Monmouth,  and  on 
his  forfeiture  it  went  to  the  duke  of  Lenox  3  but  that 
family  furrendered  the  office  to  the  crow’n  in  1  703. 

Lord  CHAMBERLAIN  of  the  Plwfekold,  an  officer  who 
has  the  overfight  and  direction  of  all  officers  belonging 
to  the  king’s  chambers,  except  the  precinft  of  the 
king’s  bedchamber.  fl  I 

He  has  the  overfight  of  the  officers  of  the  wardrobe 
at  all  his  majefty’s  houfes,  and  of  the  removing  ward¬ 
robes,  or  of  beds,  tents,  revels,  mufic,  comedians,  hunt¬ 
ing,  meffengers,  &.c.  retained  in  the  king’s  fervice. 

He  moreover  has  the  overfight  and  dire&ion  of  the  fer-  , 

jeants  at  arms,  of  all  phyficians,  apothecaries,  fur  geons, 
barbers,  the  king’s  chaplains,  &c.  and  adminifters  the 
oath  to  all  officers  above  ft  airs. 

Other  chamberlains  are  thofe  of  the  king’s  court 
of  exchequer,  of  North  Wales,  of  Chefter,  of  the  city 
of  London,  See.  in  which  cafe  this  officer  is  generally 
the  receiver  of  all  rents  and  revenues  belonging  to  the 
place  whereof  he  is  chamberlain. 

In  the  exchequer  there  are  two  chamberlains,  who 
keep  a  controlment  of  the  pells  of  receipts  and  exitus, 
and  have  certain  keys  of  the  treafury,  records,  &c. 

CHAMBERLAIN  of  London  keeps  the  city  money, 
which  is  laid  up  in  the  chamber  of  London :  he  alfo 
prefides  over  the  affairs  of  mailers  and  apprentices,  and 
makes  free  of  the  city,  Sec. 

His  office  lafts  only  a  year  3  but  the  cuftom  ufually 
obtains  to  re-choofe  the  fame  perfon,  unlefs  charged 
with  any  mifdemeanour  in  his  office. 

CHAMBERLAYNE,  Edward,  defeended  from 
an  ancient  family,  was  born  in  Gloucefterfhire  1616, 
and  made  the  tour  of  Europe  during  the  diftradlions 
of  the  civil  war.  After  the  Rcftoration,  he  wrent  as 
fecretary  with  the  earl  of  Carlifle,  who  carried  the  or¬ 
der  of  the  Garter  to  the  king  of  Sweden  3  was  ap¬ 
pointed  tutor  to  the  duke  of  Grafton,  natural  fon  of 
Charles  II.  and  was  afterwards  pitched  on  to  inftru6t 
Prince  George  of  Denmark  in  the  Engliih  tongue.  He 
died  in  1703,  and  wras  buried  in  a  vault  in  Chelfea 
churchyard  :  his  monumental  infeription  mentions  fix 
books  of  his  writing  ;  and  that  he  was  fo  defirous  of  do¬ 
ing  fervice  to  pofterity,  that  he  ordered  fome  copies  of 
his  books  to  be  covered  with  wax,  and  buried  with 
him.  That  work  by  which  he  is  beft  known,  is  his 
jdnglice  Notitiee ,  or  the  Prefent  State  of  England,  which 
has  been  often  fince  printed. 

Chamberlayne,  John ,  fon  to  the  author  of  “  The 
Prefent  State  of  England,”  and  continuator  of  that  ufe- 
ful  work,  was  admitted  into  Trinity  College,  Oxford, 

1685  ;  but  it  doth  not  appear  that  he  took  any  degree. 

Befide  the  Continuation  juft  mentioned,  he  was  author 
of  “  Differtations  hiftorical,  critical,  theological,  and 
moral,  on  the  moil  memorable  events  of  the  Old  and 
New  Teft aments,  w  ith  Chronological  Tables  3”  one 
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t  mber-  Vol.  folio ;  and  tranflated  a  variety  of  works  from  the 
yne  French,  Dutch,  and  other  languages.  He  likewife 
\ers  was  an<^  communicate(^  fome  pieces,  inferted 

g'”  '  in  the  Pliilofophical  Tranfa£lions.  It  was  faid  of  him 
that  he  underftood  fixteen  languages  ;  but  it  is  certain 
that  he  was  mailer  of  the  Greek,  Latin,  French,  High 
and  Low  Dutch,  Portuguefe,  and  Italian.  Though 
he  was  qualified  for  employment,  he  had  none  but  that 
of  gentleman  ufher  to  George  prince  of  Denmark. 
After  a  ufcful  and  well-fpent  life,  he  died  in  the  year 
^724.  He  was  a  very  pious  and  good  man,  and  ear¬ 
ned;  in  promoting  the  advancement  of  religion,  and  the 
intereft  of  true  Chriftianity  ;  for  which  purpofe  he  kept 
a  large  correspondence  abroad. 

CHAMBERRY,  a  considerable  and  populous  town 
of  Italy,  in  Savoy,  with  a  ealllc.  It  is  capital  of  the 
duchy,  and  well  built,  but  has  no  fortifications.  It  is 
watered  by  feveral  ftreams,  which  have  their  fources 
in  St  Martin’s  hill,  and  run  through  Several  of  the 
ftreets.  There  are  piazzas  under  moil  part  of  the 
houfes,  where  people  ftiay  walk  dry  in  the  word;  wea¬ 
ther.  It  hath  large  and  handfome  fuburbs ;  and  in  the 
centre  of  the  town  is  the  royal  palace.  The  parlia¬ 
ment  meet  here,  which  is  compofed  of  four  prefidents, 
and  a  pretty  large  uiimber  of  fenators,  being  the  fu- 
preme  tribunal  of  the  whole  duchy.  The  principal 
church  is  St  Leger,  and  the  Jefuits  college  is  the  moil 
magnificent  of  all  the  monafteries.  E.  Long.  5.  50. 
N.  Lat.  45.  25. 

(CHAMBERS,  David,  a  Scots  hiftorian,  prieft, 
and  lawyer,  was  born  in  the  fhire  of  Rofs,  about  the 
year  1530,  and  educated  in  the  univerfity  of  Aber¬ 
deen.  From  thence  he  went  to  France  and  Italy, 
where  he  continued  fome  time,  particularly  at  Bou¬ 
logne,  where,  in  1556,  he  was  a  pupil  of  Marianus 
Sozenus. 

S  After  his  return  to  Scotland,  he  was  appointed,  by 

Queen  Mary,  parfon  of  Suddy  and  chancellor  of  Rofs. 
He  was  foon  after  employed  in  digefting  the  laws  of 
Scotland,  and  was  principally  concerned  in  publifhing 
the  a&s  of  parliament  of  that  kingdom  by  authority 
in  1566.  He  was  alfo  appointed  one  of  the  lords  of 
feflion,  and  continued  her  majefty’s  faithful  Servant 
till  her  declining  fortune  obliged  her  adherents  to  Seek 
for  refuge  in  other  kingdoms.  Chambers  went  firft 
to  Spain,  where  he  was  gracioufly  received  by  King 
Philip  ;  and  thence  he  travelled  to  Paris,  where  he 
was  no  lefs  kindly  received  by  Charles  IX.  of  that 
kingdom,  to  whom,  in  1572,  he  prefented  his  hiftory 
of  Scotland,  &c.  He  died  at  Paris  in  the  year  1592, 
much  regretted  (fays  Mackenzie)  by  all  who  knew 
him.  His  writings  were  chiefly  calculated  to  aflift 

S  his  royal  miilrefs,  and  to  extol  the  wifdom  of  the  Scots 
nation. 

Chambers,  Ephraim ,  author  of  the  Scientific 
Dictionary  which  goes  under  his  name,  was  born  at 
Milton,  in  the  county  of  Weftmoreland.  His  parents 

I  were  diflenters  of  the  Prefbyterian  perfuafion  ;  and  his 

education  no  other  than  that  common  one  which  is  in¬ 
tended  to  qualify  a  youth  for  trade  and  commerce* 
When  he  became  of  a  proper  age,  he  vTas  put  appren¬ 
tice  to  Mr  Senex  the  globe-maker,  a  bufinefs  which 
is  conne&ed  with  literature,  and  efpecially  with  agro¬ 
nomy  and  geography.  It  was  during  Mr  Chambers’s 
xefidence  with  this  fkilful  mechanic,  that  he  contracted 
Vol.  V*  Part  I, 
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that  tafle  for  feience  and  learning  which  accompanied  Chambers 
him  through  life,  and  diredled  all  his  purfuits.  It  was 
even  at  this  time  that  he  formed  the  defign  of  his 
grand  work,  the  “  Cyclopaedia  ;”  and  fome  of  the  firft 
articles  of  it  were  written  behind  the  counter.  Ha¬ 
ving  conceived,  the  idea  of  fo  great  an  undertaking,  he 
juflly  concluded  that  the  execution  of  it  would  not 
conlift  with  the  avocations  of  trade  ;  and  therefore  he 
quitted  Mr  Senex,  and  took  chambers  at  Gray’s  Inn, 
where  he  chiefly  refided  during  the  reil  of  his  days. 

The  firft  edition  of  the  Cyclopedia ,  which  was  the  re- 
fult  of  many  years  intenfe  application,  appeared  in 
I  728,  in  two  vols.  folio.  It  was  publifhed  by  fubferip- 
tion,  the  price  being  4I.  4s.  ;  and  the  lift  of  fubferibers 
was  very  refpedlable.  The  dedication,  which  was  to 
the  king,  is  dated  O&ober  15.  1727.  The  reputation 
that  Mr  Chambers  acquired  by  his  execution  of  this 
undertaking,  procured  him  the  honour  of  being  eledl- 
ed  F.  R.  S.  November  6.  17  29.  I11  lefs  than  10  years 

time  a  fecond  edition  became  neceflary  ;  which  accord¬ 
ingly  was  printed,  with  corrc&ions  and  additions,  in 
1738  5  and  was  followed  by  a  third  the  very  next 
year. 

Although  the  Cyclopaedia  was  the  grand  bufinefs  of 
Mr  Chambers’s  life,  and  may  be  regarded  as  almoft 
the  foie  foundation  of  his  fame,  his  attention  was  not 
wholly  confined  to  this  undertaking.  He  was  con¬ 
cerned  in  a  periodical  publication,  entitled,  “  The 
Literary  Magazine,”  which  was  begun  in  1735.  In 
this  work  he  wrote  a  variety  of  articles,  and  particu¬ 
larly  a  review  of  Morgan’s  “  Moral  Philofopliy.” 

He  was  engaged  likewife,  in  conjumftion  with  Mr 
John  Martyn,  F.  R.  S  and  profeffor  of  botany  at 
Cambridge,  in  preparing  for  the  prefs  a  tranflation  and 
abridgment  of  the  * 6  Philofophical  Hiftory  and  Me¬ 
moirs  of  the  Royal  Academy  of  Sciences  at  Paris,  or 
an  Abridgment  of  all  the  Papers  relating  to  Natural 
Philofophy,  which  have  been  publifhed  by  the  Mem¬ 
bers  of  that  illuftrious  Society.”  This  undertaking, 
when  completed,  was  comprifed  in  five  volumes,  8vo, 
which  did  not  appear  till  1 742,  fome  time  after  our 
author’s  deceafe,  when  they  were  publifhed  under  the 
joint  names  of  Mr  Martyn  and  J)lr  Chambers.  Mr 
Martyn,  in  a  fubfequent  publication,  hath  palled  a  fe- 
vere  cenfure  upon  the  (hare  which  his  fellow-labourer 
had  in  the  abridgment  of  the  Parifian  papers.  The 
only  work  befides,  that  we  find  aferibed  to  Mr  Cham¬ 
bers,  is  a  tranflation  of  the  JefuiPs  Perfpe&ive ,  from 
the  French  ;  which  was  printed  in  4to,  and  hath  gone 
through  feveral  editions.  Mr  Chambers’s  elofe  and  un¬ 
remitting  attention  to  his  ftudies  at  length  impaired  his  * 
health,  and  obliged  him  occafionally  to  take  a  lodging 
at  Canonbury-houfe,  Iflington.  This  not  having  great¬ 
ly  contributed  to  his  recovery,  he  made  an  excurfion 
to  the  fouth  of  France,  but  did  not  reap  that  benefit 
from  it  which  he  had  himfelf  hoped,  and  his  friends 
wiftied.  Returning  to  England,  lie  died  at  Canonbu¬ 
ry-houfe,  and  was  buried  at  Weftminfter ;  where  the 
following  infeription,  written  by  himfelf,  is  placed  on  K 
the  north  fide  of  the  cloifters  of  the  Abbey  : 

Multis  pervulgatis, 

Paucis  notus ; 

Qui  yitam,  inter  lucem  ct  umbram, 

^  Nec  eruditus,  nec  idiota, 
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Literis  deditus,  tranfegit  \  fed  at  homo 
Qm  human!  nihil  a  fc  alienum  put  at. 

Vita  fimul,  ct  laboribus  fun£lus, 

Hie  requiefeere  voluit, 

Ephraim  Chambers,  R.  S.  S. 

Obiit  xv  Maii,  MDCCXL. 

After  the  author’s  death  two  more  editions  of  his 
Cyclopaedia  were  publiftied.  A  fupplement,  which 
extended  to  two  volumes  more,  was  afterwards  com¬ 
piled  :  and  in  the  year  1778  was  publifhed  an  edition 
of  both,  incorporated  into  one  alphabet,  by  Dr  Rees, 
which  was  completed  in  four  volumes  folio.  Another 
edition  which  is  now  (1803)  going  on,  and  is  to  ex¬ 
tend  to  20  vols.  4to,  has  been  undertaken  by  the  fame 
gentleman. 

CHAMBRE,  Martin  Cureau  de  la,  phyfieian 
in  ordinary  to  the  French  king,  was  diftinguilhed  by 
his  knowledge  in  medicine,  philofophy,  and  polite  learn¬ 
ing.  He  was  born  at  Mons,  and  was  received  into  the 
French  academy  in  1635,  and  afterwards  into  the  aca¬ 
demy  of  faiences.  He  wrote  a  great  number  of  works  5 
the  principal  of  which  are,  1 .  The  characters  of  the 
paflions.  2.  The  art  of  knowing  men.  3.  On  the  know¬ 
ledge  of  beafts,  &c.  He  died  at  Paris  in  1669* 

CHAMELEON.  See  Lacerta,  Erpetology 
Index . 

CHAMFERING,  in  ArchiteBurey  a  phrafe  ufed  for 
cutting  any  thing  aflope  on  the  under  fide. 

CHAMIER,  Daniel,  an  eminent  Proteftant  di¬ 
vine,  born  in  Dauphiny.  He  wras  many  years  preach¬ 
er  at  Montellimart  \  from  whence  he  went  in  1612  to 
Montaubon,  to  be  profeffor  of  divinity  in  that  city,  and 
■was  killed  by  a  cannon  ball  during  the  liege  in  1621. 
The  moft  confiderable  of  his  works  is  his  Panjiratia  Ca - 
t  ho  lie  a  y  or,  “  Wars  of  the  Lord,”  in  four  volumes  folio  ; 
in  which" he  treats  very  learnedly  of  the  controvcrfies 
between  the  Proteftants  and  Roman  Catholics. 

CHAMOIS,  or  Chamois  Goat,  in  Zoology .  See 
Capra,  Mammalia  Index . 

CHAMOMILE.  See  Anthemis,  Botany  Index. 
CPIAMOS,  or  Chemosh,  the  idol  or  god  of  the 
Moabites. 

The  name  of  chamos  comes  from  a  root  which,  in 
Arabic,  fignifies  to  make  hqfte  ;  for  which  reafian  many 
believe  Chamos  to  be  the  fun,  whofe  precipitate  courfe 
might  well  procure  it  the  name  of  fwift  or  fpeedy. 
Others  have  confounded  Chamos  with  the  god  Hammon , 
adored  not  only  in  Libya  and  Egypt,  but  alfo  in  A- 
rabia,  Ethiopia,  and  the  Indies.  Macrobius  fhows 
that  Hammon  was  the  fun  ,  and  the  horns,  with  which 
he  wras  reprefented,  denoted  his  rays.  Cal  met  is  of 
opinion  that  the  god  Hamonus,  and  Apollo  Chomeus, 
mentioned  by  Strabo  and  Ammianus  Marccllinus,  was 
the  very  fame  as  Chamos  or  the  fun.  Thefc  deities 
were  worlhipped  in  many  of  the  eailern  provinces. 
Some  who  go  upon  the  refemblance  of  the  Hebrew 
term  chamos  to  that  of  the  Greek  comos,  have  believed 
Chamos  to  fignify  the  god  Bacchus,  the  god  of  drunk- 
<snnefs,  according  to  the  fignification  of  the  Greek 
comos .  St  Jerome,  and  with  him  moft  other  interpre¬ 
ters,  take  Chamos  and  Peor  for  the  fame  deity.  But 
it  feems  that  Baal  Peor  was  the  fame  as  Tammuz  or 
Adonis }  fo  that  Chamos  mull  be  the  %god  whom  the 
heathens  call  the  fun. 
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CPI  AMO  UNI,  one  of  the  elevated  valleys  of  the  CharnoJ  | 


Alps,  fituated  at  the  foot  of  Mont  Blanc*  See  Alps  ‘ 
and  Blanc. 

The  firft  ftrangers  whom  a  curiofity  to  vifit  the  gla¬ 
ciers  drew  to  Chamouni  (M.  Sauffure  obferves),  certain¬ 
ly  confidcred  this  valley  as  a  den  of  robbers  \  for  they 
came  armed  cap-a-pee,  attended  with  a  troop  of  do- 
meftics  armed  in  the  fame  manner  :  they  would  not 
venture  into  any  houfe  \  they  lived  in  tents  which  they 
had  brought  along  with  them  \  fires  wrere  kept  burning, 
and  centinels  on  guard,  the  whole  night  over.  It  was 
in  the  year  1 741  that  the  celebrated  traveller  Pocock, 
and  another  Englifli  gentleman  called  Wyndham,  un¬ 
dertook  this  inter efting  journey.  It  is  remembered  by 
the  old  men  of  Chamouni,  and  they  ftill  laugh  at  the 
fears  of  the  travellers,  and  at  their  unneceffary  precau¬ 
tions.  For  20  or  25  years  after  this  period,  the  journey 
was  made  but  feidom,  and  then  chiefly  by  Englilh- 
men,  who  lodged  with  the  curate  :  for,  when  I  was 
there  in  1760,  and  even  for  four  or  five  years  after¬ 
wards,  there  wras  no  habitable  houfe  except  one  or  two 
miferable  inns,  like  thofe  in  villages  that  are  little  fre¬ 
quented.  But  now  that  this  expedition  has  gradually 
become  fo  falhionable,  three  large  and  good  inns,  which 
have  been  fucceflively  built,  are  hardly  fufticient  to  con¬ 
tain  the  travellers  that  come  during  the  fummer  from 
all  quarters. 

This  concourfe  of  fir  angers,  and  the  money  they 
leave  behind  them  at  Chamouni,  have  fomevhat  affect¬ 
ed  the  ancient  fimplicity  of  the  inhabitants,  and  even 
the  purity  of  their  manners.  Nobody,  however,  has 
any  thing  to  fear  from  them  :  the  moft  inviolable  fide¬ 
lity  is  oblerved  with  refpect  to  travellers  *,  they  are  only 
expofed  to  a  fevr  importunate  folicitations,  and  fom» 
fmall  artifices  diftated  by  the  extreme  eagernefs  with 
which  the  inhabitants  offer  their  fervices  as  guides. 

The  hope  of  obtaining  this  employment  brings  to¬ 
gether,  round  a  traveller,  a] moft  all  the  men  in  every 
village  through  which  he  paffes,  and  makes  him  believe 
that  there  arc  a  great  many  in  the  valley  ;  but  there 
are  very  few  at  Chamouni  in  fummer.  Curiofity,  or 
the  hope  of  making  money,  draws  many  to  Paris  and 
into  Germany  :  befides,  as  the  fliepherds  of  Chamouni 
have  the  reputation  of  excelling  in  the  making  of 
chcefe,  they  are  in  great  requeft  in  the  Tarcntaife,  in 
the  valley  of  Aofte,  and  even  at  greater  diftaneesj  and 
they  receive  there,  for  four  or  five  months  in  fummer, 
very  confiderable  wages.  Thus  the  labours  of  the  field 
devolve  almoft  entirely  on  the  women,  even  fuch  as  in 
other  countries  fall  folely  on  the  men  ;  as  mowing, 
cutting  of  wood,  and  thralhing  :  even  the  animals  of 
the  fame  fex  are  not  fpared,  for  the  cows  there  are  yok¬ 
ed  in  the  plough. 

The  only  labours  that  belong  exclufively  to  the  men 
are  the  feeking  for  rock  cryftal  and  the  chafe.  Hap¬ 
pily  they  are  now  lefs  employed  than  formerly  in  the 
firft  of  thefe  occupations  \  I  fay  happily,  for  many  of 
them  periflied  in  this  purfuit.  The  hope  of  enriehing 
themfelves  quickly  by  the  difeovery  of  a  cavern  filled 
with  fine  cryftals,  was  fo  powerful  a  motive,  that  they 
expofed  themfelves  in  the  fearch  to  the  moft  alarming 
dangers  \  and  hardly  a  year  palled  without  fomeof  them 
periihing  in  the  fnows,  or  among  the  precipices. 

The  principal  indication  of  the  grottoes,  or  cryftal 
ovens  as  they  are  here  called,  are  veins  of  quartz,  which 
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appear  on  the  outfide  of  the  rocks  of  granite,  or  of  the 
laminated  rock.  Thefe  white  veins  are  feen  at  a  dif- 
tancS,  and  often  at  great  heights,  on  vertical  and  inac- 
ceflible  places.  The  adventurers  endeavour  to  arrive 
at  thefe,  cither  by  fabricating  a  road  acrofs  the  rocks, 
or  by  letting  themfelves  down  from  above  fufpended  by 
ropes.  When  they  reach  the  place,  they  gently  ftrike 
the  rock  *,  and  if  the  ftone  returns  a  hollow  found,  they 
endeavour  to  open  it  with  a  hammer,  or  to  blow  it  up 
with  powder.  This  is  the  principal  method  of  fearch- 
ing :  but  young  people,  and  even  children,  often  go  in 
queft  of  thefe  cryftals  over  the  glaciers,  where  the  rocks 
have  lately  fallen  down.  But  whether  they  conlider 
thefe  mountains  as  nearly  exhaufted,  or  that  the  quan¬ 
tity  of  cryftal  found  at  Madagafcar  has  too  much  lower¬ 
ed  the  price  of  this  foflil,  there  are  now  but  few  peo¬ 
ple  that  go  in  fearch  of  it,  and  perhaps  there  is  not  a 
fingle  perfon  at  Chamouni  that  makes  it  his  only  oc¬ 
cupation.  They  go  however  occafionally,  as  to  a  par¬ 
ty  of  plcafure. 

But  the  chafe  of  the  chamois  goat,  as  dangerous, 
and  perhaps  more  fo  than  the  feeking  for  cryftal,  ftill 
occupies  many  inhabitants  of  the  mountains,  and  car¬ 
ries  off,  in  the  flower  of  their  age,  many  men  whofe 
lives  are  moft  valuable  to  their  families.  And  when 
we  are  informed  how  this  chafe  is  carried  on,  we  will 
•be  aftonifhed  that  a  courfe  of  life,  at  once  fo  laborious 
and  perilous,  fhould  have  irreftflible  attractions  for  thofe 
who  have  been  accuftomed  to  it. 

The  chamois  hunter  generally  fets  out  in  the  night, 
that  he  may  reach  by  break  of  day  the  moft  elevated 
pafturcs  where  the  goats  come  to  feed,  before  they  ar¬ 
rive.  As  Toon  as  he  difeovers  the  place  where  he  hopes 
to  find  them,  he  furveys  it  with  his  glafs.  If  he  finds 
none  of  them  there,  he  proceeds,  always  afeending  ; 
whenever  he  deferies  any,  he  endeavours  to  get  above 
them,  either  by  dealing  along  Tome  gully,  or  getting 
behind  fome  rock  or  eminence.  When  he  is  near 
enough  to  diftinguifh  their  horns,  which  is  the  mark 
by  which  he  judges  of  the  diftance,  he  refts  his  piece 
on  a  rock,  takes  his  aim  with  great  compofure,  and 
rarely  mifles.  This  piece  is  a  rifle-barrelled  carabine, 
into  which  the  ball  is  thruft,  and  thefe  carabines  often 
contain  two  charges,  though  they  have  but  one  barrel  •, 
the  charges  are  put  one  above  another,  and  are  fired  in 
fuccefiion.  If  he  has  wounded  the  chamois,  he  runs 
to  his  prey,  and  for  fecurity  he  hamftrings  it  *,  then  he 
confiders  his  way  home  *,  if  the  road  is  difficult,  he 
fkins  the  chamois,  and  leaves  the  carcafs  ;  but,  if  it  is 
practicable,  he  throws  the  animal  on  his  (boulders,  and 
bears  him  to  his  village,  though  at  a  great  diftance, 
and  often  over  frightful  precipices  :  he  feeds  his  fami¬ 
ly  with  the  fleffi,  which  is  excellent,  efpecially  when 
the  creature  is  young  j  and  he  dries  the  fkins  for  fale. 

But  if,  as  is  the  moft  common  cafe,  the  vigilant 
chamois  perceives  the  approach  of  the  hunter,  he  im¬ 
mediately  takes  flight  among  the  glaciers,  through  the 
fnows,  and  over  the  moft  precipitous  rocks.  It  is  par¬ 
ticularly  difficult  to  get  near  thefe  animals  when  there 
are  feveral  together  ;  for  then  one  of  them,  while  the 
reft  are  feeding,  Hands  as  a  ccntinel  on  the  point  of 
fome  rock  that  commands  a  view  of  the  avenues  lead¬ 
ing  to  the  pafturc  ;  and  as  foon  as  he  perceives  any 
ohjeCt  of  alarm,  he  utters  a  fort  of  hifs  ^  at  which  the 
others  inftantly  gather  round  him  to  judge  for  them- 


felves  of  the  nature  of  the  danger :  if  it  is  a  wild  bead,  OUamcnm. 
or  a  hunter,  the  moft  experienced  puts  himfclf  at  the 
head  of  the  flock,  and  away  they  fly,  ranged  in  a  line, 
to  the  moft  inaceeflible  retreats. 

It  is  here  that  the  fatigues  of  the  hunter  begin  ;  in- 
ftigated  by  his  paflion  for  the  chafe,  he  is  infenlible  to 
danger  :  he  paffes  over  fnows,  without  thinking  of  the 
horrid  precipices  they  conceal  ;  he  entangles  himfelf 
among  the  moft  dangerous  paths,  and  bounds  from 
rock  to  rock,  without  knowing  how  he  is  to  return. 

Night  often  furprifes  him  in  the  midft  of  liis  purfuit ; 
but  he  docs  not  for  that  reafon  abandon  it ;  he  hopes 
that  the  fame  caufe  will  arreft  the  flight  of  the  cha¬ 
mois,  and  that  he  will  next  morning  overtake  them. 

Thus  he  paffes  the  night,  not  at  the  foot  of  a  tree, 
like  the  hunter  of  the  plain  *,  nor  in  a  grotto,  foftly 
reclined  on  a  bed  of  mol's ;  but  at  the  foot  of  a  rock, 
and  often  on  the  bare  points  of  (battered  fragments, 
without  the  fmalleft  (belter.  There,  all  alone,  with¬ 
out  fire,  without  light,  he  draws  from  his  bag  a  bit  of 
cheefe,  with  a  morfel  of  oaten  bread,  which  make  his 
common  food  ;  bread  fo  dry,  that  he  is  fometimes  obli¬ 
ged  to  break  it  between  two  (tones,  or  with  the  hatchet 
he  carries  with  him  to  cut  out  fteps  in  the  ice.  Ha¬ 
ving  thus  made  his  folitary  and  frugal  repaft,  he  puts 
a  ftone  below  his  head  for  a  pillow,  and  goes  to  fleep, 
dreaming  on  the  route  which  the  chamois  may  have 
taken.  But  foon  he  is  awakened  by  the  freftmefs  of 
the  morning  ;  he  gets  up,  benumbed  with  cold ;  fur¬ 
veys  the  precipices  which  he  muft  traverfe,  in  order  to 
overtake  his  game  5  drinks  a  little  brandy,  of  which  he 
is  always  provided  with  a  fmall  portion,  and  fets  out  to 
encounter  new  dangers.  Hunters  fometimes  remain  in 
thefe  folitudes  for  feveral  days  together,  during  which 
time  their  families,  their  unhappy  wives  in  particular, 
experience  a  (late  of  the  moft  dreadful  anxiety  j  they 
dare  not  go  to  reft  for  fear  of  feeing  their  hufbands  ap¬ 
pear  to  them  in  a  dream }  for  it  is  a  received  opinion 
in  the  country,  that  when  a  man  has  periftied,  either 
in  the  fnow,  or  on  fome  unknown  rock,  he  appears  by 
night  to  the  perfon  he  held  moft  dear,  deferibes  the 
place  that  proved  fatal  to  him,  and  requefts  the  per¬ 
formance  of  the  laft  duties  to  his  corpfe. 

“  After  this  picture  of  the  life  which  the  cha-^V*<S£J 
raois  hunters  lead,  could  one  imagine  that  this  chafe ^ipes^par 
would  be  the  objeCt  of  a  paflion  abfolutely  unfur-  Savf- 
moun table  !  I  knew  a  well-made,  handfome  man,  who  Pure,  tom, 
had  juft  married  a  beautiful  woman  : — *  My  grand- ^ 
father’,  faid  he  to  me,  4  loft  his  life  in  the  chafe  5  fo  did 
my  father  \  and  I  am  perfuaded  that  I  too  (hall  die  in 
the  fame  manner  ;  this  bag  which  I  carry  with  me 
when  I  hunt  I  call  my  grave  clothes,  for  I  am  Cure  I 
will  have  no  other ;  yet,  if  you  lhould  offer  to  make 
my  fortune  on  condition  of  abandoning  the  chafe  of 
the  chamois,  I  could  not  confent.’  I  made  fome 
excur lions  on  the  Alps  with  this  man  :  His  ftrength 
and  addrefs  were  aftonifhing  5  but  his  temerity  was 
greater  than  his  ftrength  ;  and  I  have  heard,  that 
two  years  afterwards,  he  miffed  a  flop  on  the  brink 
of  a  precipice,  and  met  with  the  fate  he  had  expect¬ 
ed. 

“  The  few  who  have  grown  old  in  this  employment 
bear  upon  their  faces  the  marks  of  the  lives  they  hav^j 
led.  A  favage  look,  fomething  in  it  haggard  and  wild, 
makes  them  be  known  in  the  midft  of  a  crowd,  even 
3  B  2  when 
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Sharoonn^  when  they  are  not  in  their  hunting  drefs.  And  un- 
v  doubtedly  it  is  this  ill  look  which  makes  fome  fuper- 
ftitious  peafants  believe  that  they  are  forcerers,  that 
they  have  dealings  with  the  devil  in  their  folitudcs, 
and  that  it  is  he  who  throws  them  down  the  rocks. 
What  then  can  be  the  paffionate  inducement  to  this 
courfe  of  life  ?  It  is  not  avarice,  at  lcaft  it  is  not 
an  avarice  confident  with  reafon  :  the  mod;  beautiful 
chamois  is  never  worth  more  to  the  perfon  that  kills 
.  it  than  a  dozen  of  francs,  even  including  the  value  of 
its  flefh  :  and  now  that  the  number  is  lo  much  dimi- 
niftied,  the  time  loft  before  one  can  be  taken  is  much 
more  than  its  value.  But  it  is  the  very  dangers  that 
attend  the  purfuit,  thofe  alternations  of  hope  and  fear, 
the  continual  agitation  and  exercife  which  thefe  emo¬ 
tions  produce  in  the  mind,  that  inftigate  the  hunter  : 
they  animate  him  as  they  do  the  gamefter,  the  warrior, 
the  failor,  and  even  to  a  certain  degree,  the  naturalift 
of  the  Alps 3  whofc  life,  in  fome  meafure,  pretty  much 
refembles  that  of  the  hunter,  whofe  manners  we  have 
deferibed.” 

But  there  is  another  kind  of  hunting,  which  is  nei¬ 
ther  dangerous  nor  laborious,  nor  fatal  to  any  one  but 
to  the  poor  animals  that  are  the  objects  of  it. — Thefe 
♦are  the  marmots,  animals  that  inhabit  the  high  moun¬ 
tains  3  where  in  fummer  they  fcoop  out  holes,  which 
they  line  with  hay,  and  retire  to  at  the  beginning  of 
autumn.  Here  they  grow  torpid  with  the  cold,  and 
remain  in  a  fort  of  lethargy,  till  the  warmth  of  the 
fpring  returns  to  quicken  their  languid  blood,  and  to 
recal  them  to  life.  When  it  is  fuppofed  that  they 
have  retired  to  their  winter  abode,  and  before  the  fnow 
has  covered  the  high  paftures  where  their  holes  are 
made,  people  go  to  unharbour  them.  They  are  found 
from  10  to  13  in  the  fame  hole,  heaped  upon  one  an¬ 
other,  and  buried  in  the  hay.  Their  fteep  is  fo  pro¬ 
found,  that  the  hunter  often  puts  them  into  his  bag, 
and  carries  them  home  without  their  awaking.  The 
flefh  of  the  young  is  good,  though  it  taftes  of  oil,  and 
fmells  fome  what  of  mufk  *,  the  fat  is  ufed  in  the  cure 
of  rheumatiftns  and  pains,  being  rubbed  on  the  parts 
affe&ed  3  but  the  Ikin  is  of  little  value,  and  is  fold  for 
no  more  than  five  or  fix  fols,  Notwithftanding 
the  little  benefit  they  reap  from  it,  the  people  of 
Chamouni  go  in  queft  of  this  animal  with  great 
eagernefs,  and  its  numbers  accordingly  diminifh  very 
fen  fib  ly. 

It  has  been  faid,  that  marmots,  in  order  to  tranfport 
the  hay  into  their  holes,  ufe  one  of  their  number  laid 
on  his  back  as  a  cart  3  but  this  is  fabulous,  for  they 
are  feen  carrying  the  hay  in  their  mouths.  Nor  is  it 
for  food  that  they  gather  it,  but  for  a  bed,  and  in  or¬ 
der  to  fhut  out  the  cold,  and  to  guard  the  avenues  of 
their  retreat  from  enemies.  When  they  are  taken  in 
autumn,  their  bowels  are  quite  empty,  and  even  as  clean 
as  if  they  had  been  walhed  with  water 3  which  proves 
that  their  torpidity  is  preceded  by  a  faft,  and  even  by 
an  evacuation  3  a  wife  contrivance  of  nature  for  pre¬ 
venting  their  accumulated  faeces  from  growing  putrid 
or  too  dry,  in  the  long  lethargy  they  are  expofed  to. 
They  alfo  continue  a  few  days  after  their  revival  with¬ 
out  eating,  probably  to  allow  the  circulation  and  di- 
geftive  power  to  recover  their  activity .  At  firft  lea¬ 
ving  their  holes,  they  appear  ftupid  and  dazzled  with 
ihe  light  3  they  are  at  this  time  killed  with  fticks;  as 


they  do  not  endeavour  to  fly,  and  their  bowels  are  then  Ckmi 
alfo  quite  empty.  They  are  not  very  lean  when  they  Chau 
awake,  but  grow  more  lo  for  a  few  days  after  they  firft  P*p( 
come  abroad.  Their  blood  is  never  congealed,  how-  r 
ever  profound  their  deep  may  be  3  for  at  the  time  that 
it  is  deepeft,  if  they  are  bled,  the  blood  flows  as  if  they 
were  awake. 

In  thefe  countries  the  period  is  fo  Ihort  between  the 
diflolution  of  the  fnow  and  its  return,  that  grain  has 
hardly  time  to  come  to  maturity.  M.  Sauffure  men¬ 
tions  a  very  ufeful  and  ingenious  pra&iee,  invented  by 
the  mountaineers  of  the  Argentiere,  for  enlarging  this 
period,  “  I  obferved  (fays  he)  in  the  middle  of  the 
valley,  feveral  large  fpaces  where  the  furface  of  the 
fnow  exhibited  a  Angular  appearance,  fomewhat  refem- 
bling  a  piece  of  white  cloth  fpotted  with  black.  While 
I  was  endeavouring  to  divine  the  caufe  of  this  pheno¬ 
menon,  I  difeovered  feveral  women  walking  'with  mea- 
fured  pace,  and  fowing  fomething  in  handfuls  that  was 
black  3  and  which  being  fcattered,  regularly  diverging 
on  the  furface  of  the  fnow,  formed  that  fpotted  ap¬ 
pearance  that  I  had  been  admiring.  I  could  not  con¬ 
ceive  what  feed  Ihould  be  fown  on  fnow  fix  feet  deep  ; 
but  my  guide,  aftonifhed  at  my  ignorance,  informed 
me  that  it  was  black  earth  fpread  upon  the  fnow  to  ac¬ 
celerate  its  melting  3  and  thus  to  anticipate,  by  a  fort¬ 
night  or  three  weeks,  the  time  of  labouring  the  fields 
and  fowing.  I  was  ftruck  with  the  elegant  fimplicity 
of  a  practice  fo  ufeful,  the  effe&s  of  which  I  already 
faw  very  evidently  in  places  which  had  not  been  thus 
treated  above  three  days. 

“  As  to  the  inhabitants  of  Chamouni,  the  men,  like 
thofe  of  moft  high  valleys,  are  neither  well  made  nor 
tall  3  but  they  are  nervous  and  ftrong,  as  are  alfo  the 
women.  They  do  not  attain'  to  a  great  age  :  men  of 
80  are  very  rare.  Inflammatory  difeafes  are  the  moft 
fatal  to  them  3  proceeding,  no  doubt,  from  obftrudled 
perfpiration,  to  which  the  inconftant  temperature  of 
the  climate  expofes  them. 

“  They  are  in  general  honeft,  faithful,  and  diligent  in 
the  pra&iee  of  religious  duties.  It  wrould,  for  initance,, 
be  in  .vain  to  periuade  them  to  go  anywhere  on  a  ho¬ 
liday  before  hearing  mafs.  They  are  economical,  but 
charitable.  There  are  amongft  them  neither  hofpitals 
nor  foundations  for  the  poor  3  but  orphans  and  old 
people,  who  have  no  means  of  fubfiftenee,  are  enter¬ 
tained  by  every  inhabitant  of  a  parifti  in  his  turn.  If 
a  man  is  prevented  by  age  or  infirmities  from  taking 
charge  of  his  affairs,  his  neighbours  join  among  them- 
fclves  and  do  it  for  him. 

u  Their  mind  is  a&ive  and  lively,  their  temper  gay, 
with  an  inclination  to  raillery :  they  obferve,  with  An¬ 
gular  acutenefs,  the  ridiculous  in  ftrangers,  and  turn 
it  into  a  fund  of  very  facetious  merriment  among 
themfelves  3  yet  they  are  capable  of  ferious  thinking ; 
many  of  them  have  attacked  me  on  religious  and  me- 
taphyfical  fubje&s  :  not  as  profcfiing  a  different  faith 
from  theirs,  but  on  general  queftions,  which  ftiow- 
ed  they  had  ideas  independent  of  thofe  they  were 
taught.” 

CHAMPAGNE,  a  confiderable  province  of  France, 
about  162  miles  in  length,  and  112  in  breadth,  bound¬ 
ed  on  the  north  by  Hainault  and  Luxembourg,  on 
the  eaft  by  Lorrain  and  the  Franche  Compte,  on  the 
fouth  by  Burgundy,  and  on  the  wreft  by  the  Ifle  of 

France 
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ampsgne  France  and  Soifionnois.  It  has  a  great  number  of  ri¬ 
ll  vers,  the  principal  of  which  are  the  Meufe,  the  Seine, 
vampion>  ^  ]V[arne,  the  Aube,  and  the  Aine.  Its  principal 
^  trade  confifts  in  excellent  wine,  all  forts  of  corn,  linen 
cloth,  woollen  fluffs,  cattle,  and  fheep.  It  is  alfo  di¬ 
vided  into  the  higher  and  lower  \  and  Troyes  is  the 
capital  town.  Its  fubdivifions  are  Champagne  Proper, 
and  Rhemois,  the  Retolois,  the  Pertois,  the  Village, 
JBafigni,  the  Senonois  and  the  Brie  Champenois.  It 
now  forms  the  departments  of  Ardennes,  Aube,  Marne, 
i*nd  Upper  Marne. 

CHAMPAGNE  Proper ,  is  one  of  the  eight  parts  of 
Champagne,  which  comprehends  the  towns  of  Troyes, 
Chalons,  St  Menehould,  Eperney,  and  Vertus. 

CHAMPAIN,  or  Point  CHAMP  AIN,  in  Heraldry , 
a  mark  of  difhonour  in  the  coat  of  arms  of  him  who 
kills  a  prifoner  of  war  after  he  has  cried  quarter. 

CHAMPERTRY,  in  Law ,  a  fpecies  of  mainte¬ 
nance,  and  punifhed  in  the  fame  manner  *,  being  a 
bargain  with  the  plaintiff  or  defendant  can.pum  par- 
tire ,  “  to  divide  the  land,”  or  other  matter  fued  for, 
between  them,  if  they  prevail  at  law  j  whereupon  the 
charapertror  is  to  carry  on  the  party’s  fuit  at  his  own 
expence.  This  champart ,  in  the  French  law,  fignifies 
a  fimilar  divifion  of  profits,  being  a  part  of  the  crop 
annually  due  to  the  landlord  by  bargain  or  cuflom. 
In  our  fenfe  of  the  word,  it  fignifies  the  purchafing  of 
a  fuit  or  right  of  fuing  ;  a  pra&ice  fo  much  abhorred 
by  our  law,  that  it  is  one  main  reafon  why  a  chafe  in 
a&ion,  or  thing  of  which  one  hath  the  right  but  not 
the  poffeflion,  is  not  affignable  in  common  law  ;  be- 
caufe  no  man  fhould  purchafe  any  pretence  to  fue  in 
another’s  right.  Thefe  pelts  of  civil  fociety,  that  are 
perpetually  endeavouring  to  difturb  the  repofe  of  their 
neighbours,  and  officioufly  interfering  in  other  men’s 
quarrels  even  at  the  hazard  of  their  own  fortunes, 
were  feverely  animadverted  on  by  the  Roman  law, 
and  were  punifhed  by  the  forfeiture  of  a  third  part  of 
their  goods  and  perpetual  infamy.  Hitherto  alfo  mull 
be  referred  the  provifions  of  the  ftatute  32  Henry  VIII. 
c.  9.  that  no  one  fhall  fell  or  purchafe  any  pretended 
right  or  title  to  land,  unlefs  the  vender  hath  received 
the  profits  thereof  for  one  whole  year  before  fuch 
grant,  or  hath  been  in  a&ual  pofTeflion  of  the  land,  or 
of  the  reverfion  or  remainder  5  on  pain  that  both  pur- 
chafer  and  vender  fhall  each  forfeit  the  value  of  fuch 
land  to  the  king  and  the  profecutor. 

CHAMPION,  a  perfon  who  undertakes  a  combat 
in  the  place  ©r  quarrel  of  another  ;  and  fometimes  the 
word  is  ufed  for  him  who  fights  in  his  own  caufe. 

It  appears,  that  champions,  in  the  juft  fenfe  of  the 
word,  were  perfons  who  fought  inftead  of  thofe  that, 
by  cuftom,  were  obliged  to  accept  the  duel,  but  had 
a  juft  excufe  for  difpenfing  with  it,  as  being  too  old, 
infirm,  or  being  ecclefiaftics,  and  the  like.  Such 
caufes  as  could  not  be  decided  by  the  courfe  of  com¬ 
mon  law  were  often  tried  by  fingle  combat }  and  he 
who  had  the  good  fortune  to  conquer,  was  always  re¬ 
puted  to  have  juft  ice  on  his  fide.  See  the  article 
Battle.  # 

Champion  of  the  king  ( catnpio  regis),  is  an  ancient 
•fticer,  whofe  office  is,  at  the  coronation  of  our  kings, 
when  the  king  is  at  dinner,  to  ride  armed  cap-a-pee , 
into  Weft minfter-h all,  and  by  the  proclamation  of  a 


i  ]  C  H  A 

herald  make  a  challenge,  “  That  if  any  man  fhall  de¬ 
ny  the  king’s  title  to  the  crown,  he  is  there  ready  to 
defend  it  in  fingle  combat,  &c.”  which  being  done, 
the  king  drinks  to  him,  and  fends  him  a  gilt  cup  with 
a  cover  full  of  wine,  wdiich  the  champion  drinks,  and 
hath  the  cup  for  his  fee.  This  office  at  the  corona¬ 
tion  of  King  Richard  II.  when  Baldwin  Ferville  exhi¬ 
bited  his  petition  for  it,  was  adjudged  from  him  to  hi3 
competitor  Sir  John  Dymocke,  (both  claiming  from 
Marmion),  and  hath  continued  ever  fince  in  the  fami¬ 
ly  of  the  Dymockes  \  who  hold  the  manor  of  Sinvelf- 
by  in  Lincolnftiire,  hereditary  from  the  Marmions,  by 
grand  ferjeantry,  viz.  that  the  lord  thereof  fhall  be 
the  king’s  champion  as  aforefaid.  Accordingly  Sir 
Edward  Dymocke  performed  this  office  at  the  coro¬ 
nation  of  King  Charles  II.  5  a  perfon  of  the  name  of 
Dymocke  performed  at  the  coronation  of  his  prefen  t 
majefty  George  III. 

CHAMPLAIN,  Samuel  de,  a  celebrated  French 
navigator,  the  founder  of  the  colony  of  New  France, 
or  Canada.  He  built  Quebec  \  and  was  the  firft  go¬ 
vernor  of  the  colony  in  1603.  Died  after  1649.  See 
Quebec. 

CHANANiEI,  in  Ancient  Geography ,  the  name* 
of  the  ancient  inhabitants  of  Canaan  in  general,  de- 
feendants  of  Canaan  \  but  peculiarly  appropriated  to 
fome  one  branch  ^  though  uncertain  which  branch  or 
fon  of  Canaan  it  was,  or  how  it  happened  that  they 
preferred  the  common  gentilitious  name  to  one  more 
appropriated  as  defendants  of  one  of  the  fons  of  Ca¬ 
naan  5  unlefs  from  their  courfe  of  life,  as  being  in  the 
mercantile  way,  the  import  of  the  name  of  Canaan  ; 
and  for  which  their  fituation  was  greatly  adapted,  they 
living  on  the  fea  and  about  Jordan,  and  thus  occupy¬ 
ing  the  greater  part  of  the  Land  of  Promife. 

CHANCE,  a  term  we  apply  to  events,  to  denote 
that  they  happen  without  any  neceflary  or  foreknown 
caufe.  See  Cause. 

Our  aim  is,  to  aferibe  thofe  things  to  chance  which 
are  not  neceflfarily  produced  as  the  natural  elfe&s  of 
any  proper  caufe  :  but  our  ignorance  and  precipitancy 
lead  us  to  attribute  effe&s  to  chance  which  have  a  ne- 
ceffary  and  determinate  caufe.. 

When  we  fay  a  thing  happens  by  chance ,  we  really 
mean  no  more  than  that  its  caufe  is  unknown  to  us-: 
not,  as  fome  vainly  imagine,  that  chance  itfelf  can  be 
the  caufe  of  any  thing. 

The  cafe  of  the  painter,  who  unable  to  exprefs  the 
foam  at  the  mouth  of  a  horfe  he  had  painted,  threw 
his  fponge  in  defpair  at  the  piece,  and  by  chance y, 
did  that  which  he  could  not  before  do  by  defign, 
is  an  eminent  inftance  of  the  force  of  chance :  yet, 
it  is  obvious,  all  we  mean  here  by  chance ,  is,  that 
the  painter  was  not  aware  of  the  effeft  \  or  that  he 
did  not  throw  the  fponge  with  fuch  a  view  :  not  but 
that  he  a&ually  did  every  thing  neceffary  to  produce 
the  effect  ;  infomuch,  that  confidering  the  dire&ion 
wherein  he  threw  his  fponge,  together  with  its  form, 
fpecific  gravity,  the  colours  wherewith  it  was  fmear- 
ed,  and  the  diftance  of  the  hand  from  the  piece,  it 
was  impoffible,  on  the  prefent  fyftem  of  things,  the  ef¬ 
fect  iliould  not  follow. 

Chance  is  frequently  perfonified,  and  ere&ed  into  a 
chimerical  being,  whom  we  conceive  a5  ailing  arbitra- 
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Chance,  rily,  ft nd  producing  all  the  effefts  whole  real  caufes  do  CHANCEL,  is  properly  that  part  of  the  choir  of  a  Chaaj 
appear  to  us  *,  in  which  fenfe  the  word  coincides  church,  between  the  altar  or  communion-table  and  the  Cunco  • 

_  t  with  the  tv%v,  fortuna,  of  the  ancients,  baluftrade  or  rail  that  enclofcs  it,  where  the  minifter 

Chance  is  alfo  ufed  for  the  manner  of  deciding  is  placed  at  the  celebration  of  the  communion.  The 
things,  the  conduct  or  direftion  whereof  is  left  at  large,  word  comes  from  the  Latin  cancellus ,  whieh  in  the 
and  not  reducible  to  any  determinate  rules  or  mcafurcs,  lower  Latin  is  ufed  in  the  fame  fenfe,  from  cancclli, 

•or  where  there  is  no  ground  for  preference;  as  at  “  lattices  or  crofs  bars,  wherewith  the  chancels  were 
cards,  dice,  lotteries,  &c.  anciently  encompafled,  as  they  now  arc  with  rails. 

For  the  laws  of  Chance,  or  the  'Proportion  of  Ha-  The  right  of  a  feat  and  a  fepulchre  in  the  chancels  is 
Bardin  Gaming,  fee  Game.  one  of  the  privileges  of  founders. 

The  ancient  fortilege ,  or  chance ,  M.  Placette  ob-  CHANCELLOR,  was  at  firft  only  a  chief  notary 
ferves,  was  inftituted  by  God  himfelf:  and  in  the  Old  or  feribe  under  the  emperors  3  and  was  called  cancel- 
Teftament  we  find  fcveral  handing  laws  and  exprefs  larius ,  becaufe  he  fat  behind  a  lattice  (in  Latin  cancel- 
commands  which  preferibed  its  ufe  on  certain  oeca-  lus ),  to  avoid  being  crowded  by  the  people  :  though 
fions.  Hence  the  Scripture  fays,  <£  The  lot ,  or  chance ,  fome  derive  the  word  from  cancel lare,  “  to  can  cel.” 
fell  on  Matthias,”  when  it  was  in  queftion  who  fhould  (See  Chancery.)  This  officer  was  afterwards  inveft- 
£11  Judas’s  place  in  the  apoftolate.  ed  with  feveral  judicial  powers,  and  a  general  fuper- 

Hence  alfo  arofe  the  fortes  fanclorum ,  or  method  of  intendency  over  the  reft  of  the  officers  of  the  prince, 
determining  things,  among  the  ancient  Chriftians,  by  From  the  Roman  empire  it  pafled  to  the  Roman 
opening  fome  of  the  facred  books,  and  pitching  on  the  “church,  ever  emulous  of  imperial  ftate  ;  and  hence 
firft  verfe  they  caft  their  eye  on,  as  a  fure  prognoftic  every  bifhop  has  to  this  day  his  chancellor,  the  prin- 
of  what  was  to  befal  them.  The  fortes  Homeric#,  Vir -  cipal  judge  of  his  confiftory.  And  when  the  modern 
giliance ,  Prcenefince,  &c.  ufed  by  the  heathens,  were  kingdoms  of  Europe  were  eftabliffied  upon  the  ruins  of 
with  the  fame  view,  and  in  the  fame  manner.  See  the  empire,  alraoft  every  ftate  preferved  its  chancellor 
SoRTES.  with  different  jurifdiftions  and  dignities,  according  to 

St  Auguftine  feems  to  approve  of  this  method  of  their  different  conftitutions.  But  in  all  of  them  he 
determining  things  future,  and  owns  that  he  had  prac-  feems  to  have  had  the  fupervifion  of  all  charters,  let- 
tifed  it  himfelf  5  grounded  on  this  fuppofition,  that  ters,  and  fuch  other  public  inffruments  of  the  crown 
God  prefides  over  chance  ;  and  on  Prov.  xvi.  33.  as  were  authenticated  in  the  moft  folemn  manner  :  and 

Many  among  the  modern  divines  hold  chance  to  therefore,  when  feals  came  in  ufe,  he  had  always  the 
be  conduced  in  a  particular  manner  by  Providence  3  cuftody  of  the  king’s  great  feal. 

and  effeem  it  an  extraordinary  way  which  God  ufes  Lord  High  CHANCELLOR  of  Great  Britain,  ox  Lord 
to  declare  his  will,  and  a  kind  of  immediate  revela-  Keeper  of  the  Great  Seal,  is  the  higheft  honour  of  the 
tion.  long  robe,  being  created  by  the  mere  delivery  of  the 

CHANCE-Mcd/cy,  in  Law,  is  where  one  is  doing  a  king’s  great  feal  into  his  cuftody  :  whereby  be  be- 
1  awful  aft,  and  a  perfon  is  killed  by  chance  thereby  3  comes,  without  writ  or  patent,  an  officer  of  the  great- 
for  if  the  aft  be  unlawful,  it  is  felony.  If  a  perlon  eft  weight  and  power  of  any  now  fubfifting  in  the 
caft,  not  intending  harm,  a  (tone,  which  happens  to  kingdom.  He  is  a  privy  counfellor  by  his  office 3  and, 
hit  one,  whereof  he  dies  3  or  fhoots  an  arrow  in  a  according  to  Lord  Chancellor  Ellefmere,  prolocutor 
highway,  and  another  that  paffeth  by  is  killed  there-  of  the  houfe  of  lords  by  prefeription.  To  him  belongs 
with  ^  or  if  a  workman,  in  throwing  down  rubbifh  the  appointment  of  all  the  juftices  of  the  peace  througli- 
from  a  houfe,  after  warning  to  take  care,  kills  a  per-  out  the  kingdom.  Being  in  former  times  commonly 
fon  3  or  a  fchoolmafter  in  correfting  his  fcholar,  a  an  ecclefiaflic  (for  none  clfe  were  then  capable  of  an 
mailer  his  fervant,  ot  an  officer  in  whipping  a  criminal  office  fo  converfant  in  writing),  and  prefiding  over  the 
in  a  reafonable  manner,  happens  to  occafion  his  deaths  royal  chapel,  he  became  keeper. of  the  king’s  con¬ 
it  is  chance-medley  and  mifadventure.  But  if  a  man  fciencc  3  vifitor,  in  right  of  the  king,  of  all  hofpitals 
throw  ftoncs  in  a  highway  where  perfons  ufually  pafs  3  and  colleges  of  the  king’s  foundation  3  and  patron  of 
or  ffioot  an  arrow,  &c.  in  a  market-place  among  a  all  the  king’s  livings  under  the  value  of  20I.  per  an- 
great  many  people  3  or  if  a  workman  call  down  rub-  num  in  the  king’s  books.  He  is  the  general  guardian 

bifh  from  a  houfe  in  cities  and  towns  where  people  are  of  all  infants,  idiots,  and  lunatics 3  and  has  the  gene- 

continually  paffing  3  or  a  fchoolmafter,  &c.  correft  ral  fuperintendence  of  all  charitable  ufes  in  the  king- 
his  fervant  or  fcholar,  &c.  exceeding  the  bounds  of  dom  3  and  all  this  over  and  above  the  vaft  extenfive 
moderation  3  it  is  manflaughter :  and  if  with  an  im-  jurifdiftion  which  he  exercifes  in  his  judicial  capacity 

proper  inftrument  of  correftion,  as  with  a  fword  or  in  the  court  of  chancery.  He  takes  a  precedence  of 

iron  bar,  or  by  kicking,  ftamping,  &c.  in  a  cruel  every  temporal  lord  except  the  royal  family,  and  of 

manner,  it  is  murder.  If  a  man  whips  his  horfe  in  a  all  others  except  the  archbifliop  of  Canterbury.  See 

ftrect  to  make  him  gallop,  and  the  horfe  runs  over  a  CHANCERY. 

child  and  kills  it,  it  is  manflaughter:  but  if  another  Chancellor,  in  Scotland,  was  the  chief  in  mat- 
whips  the  horfe,  it  is  manflaughter  in  him,  and  chance-  ters  of  juftice.  In  the  laws  of  King  Malcolm  II.  he 

medley  in  the  rider.  And  if  two  are  fighting,  and  a  is  placed  before  all  other  officers  3  and  from  thefe 

third  perfon  coming  to  part  them  is  killed  by  one  of  it  appears  that  he  had  the  principal  direftion  of  the 

them  without  any  evil  intent,  yet  this  is  murder  in  chancery,  or  chancellary  as  it  is  called,  which  is  his 
him  and  not  manflaughter  by  chance-medley  or  mif-  proper  office.  He  had  the  cuftody  of  the  king’s  feal  *, 
adventure.  In  chance-medley,  the  offender  forfeits  and  he  was  the  king’s  moil  intimate  counfellor,  as  ap¬ 
his  goods  3  but  hath  a  pardon  of  courfe.  pears  by  an  old  law  cited  by  Sir  James  Balfour  :  “  The 
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eilor  chaneellar  fal  al  al  tymes  aflift  the  king,  in  giving  him 

- counfall  mhir  fecrctly  nor  the  reft  of  the  nobility,  to 

quais  ordinances  all  officiaris,  als  well  of  the  realme  as 
of  the  kingis  hous,  fould  anfwer  and  obey.  The  chan- 
cellar  fal  be  ludgit  neir  unto  the  kingis  grace,  for 
keiping  of  his  bodie,  and  the  feill ;  and  that  he  may 
be  readie  baith  day  and  nieht  at  the  kingis  command.” 

By  having  the  cuftody  of  the  great  feal,  he  had  an 
opportunity  of  examining  the  king’s  grants,  and  other 
deeds  which  were  to  pafs  under  it,  and  to  cancel  them 
if  they  appeared  againft  law,  and  were  obtained  fur- 
reptitioully  or  by  falfe  fuggeftions. 

King  James  VI.  ordained  the  chancellor  to  have  the 
ftrft  place  and  rank  in  the  nation,  rat'ione  officii  ;  by 
virtue  whereof  he  preftded  in  the  parliament,  and  in 
all  courts  of  judicature.  After  the  reftoration  of  King 
Charles  II.  by  a  particular  declaratory  law,  parliament 
firft,  the  lord  chancellor  was  declared,  by  virtue  and 
right  of  his  office,  preftdent,  in  all  the  meetings  of 
parliament,  or  other  public  judicatures  of  the  king¬ 
dom.  Although  this  a£t  was  made  to  declare  the 
chancellor  prefident  of  the  exchequer  as  well  as  other 
courts,  yet  in  1663  the  king  declared  the  treafurer  to 
be  prefident  of  that  court. 

The  office  of  lord  chancellor  was  aboliffied  by  the 
Union,  there  being  no  farther  ufe  for  the  judicial  part 
of  this  office ;  and  to  anfwer  all  the  other  parts  of  the 
chancellor’s  office,  a  lord  keeper  of  the  great  feal  was 
ere&ed,  with  a  falary  of  3000I.  a-year. 

CHANCELLOR  of  a  Cathedral ,  an  officer  .that  hears 
leffons  and  le£lurcs  read  in  the  church,  either  by  him- 
felf  or  his  vicar  \  to  correct  and  fet  right  the  reader 
when  he  reads  amifs  ;  to  infpefl  fchools  \  to  hear 
caufes  *,  apply  the  feal ;  write  and  difpatch  the  letters 
of  the  chapter  *,  keep  the  books ;  take  care  that  there 
be  frequent  preachings,  both  in  the  church  and  out 
of  it ;  and  affign  the  office  of  preaching  to  whom  he 
pleafes. 

Chancellor  of  the  Duchy  of  Lancafer ,  an  officer 
appointed  chiefly  to  determine  controverfies  between 
the  king  and  his  tenants  of  the  duchy  land,  and  other- 
wife  to  diredt  all  the  king’s  affairs  belonging  to  that 
court.  See  Duchy  Court . 

Chancellor  of  the  Exchequer ,  an  officer  who  pre- 
fides  in  that  court,  and  takes  care  of  the  intereft  of  the 
crown.  He  is  always  in  commiftion  with  the  lord- 
treafurer,  for  the  letting  of  erown  lands,  &c.  and  has 
power  with  others,  to  compound  for  forfeitures  of 
lands  upon  penal  ftatutes.  He  has  alfo  great  authori¬ 
ty  in  managing  the  royal  revenues,  and  in  matters  re¬ 
lating  to  the  firft  fruits. 

Chancellor  of  the  order  of  the  Garter  and  other 
Military  Orders ,  is  an  officer  who  feals  the  coramiffions 
and  mandates  of  the  chapter  and  affembly  of  the 
knights,  keeps  the  regifter  of  their  proceedings,  and 
delivers  acls  thereof  under  the  feal  of  their  order. 

Chancellor  of  an  Univerfty ,  is  he  who  feals  the 
diplomas,  or  letters  of  degrees,  provifion,  &c.  given  in 
the  univerfity. 

The  chancellor  of  Oxford  is  ufuallv  one  of  the  prime 
nobility,  ehofen  by  the  ftu dents  themfelves  in  convo¬ 
cation.  He  is  their  chief  magiftrate  ,  his  office  is, 
durante  vita,  to  govern  the  univerfity.  preferve  and 
defend  its  rights  and  privileges,  convoke  affemblies, 
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and  do  juftice  among  the  members  under  his  jurifdic-  Chancellor 

tion.  chancer 

Under  the  chancellor  is  the  vice-chancellor,  who  is  <  r— 
ehofen  annually,  being  nominated  by  the  chancellor, 
and  defied  by  the  univerfity  in  convocation.  He  is 
always  the  head  of  feme  college,  and  in  holy  orders. 

His  proper  office  is  to  execute  the  chancellor’s  power, 
to  govern  the  univerfity  according  to  her  ftatutes,  to 
fee  that  officers  and  ftudents  do  their  duty,  that  courts 
be  duly  called,  &c.  When  he  enters  upon  his  office, 
he  ehoofes  four  pro-vice  chancellors  out  of  the  heads 
of  the  colleges,  to  exeeute  his  power  in  his  abfenee. 

The  chancellor  of  Cambridge  is  alfo  ufually  one  of 
the  prime  nobility,  and  in  moft  refpe&s  the  fame  as 
that  in  Oxford  :  only  he  does  not  hold  his  office  du» 
rante  vita ,  but  may  be  ele&ed  every  three  years.  Un¬ 
der  the  chancellor  there  is  a  commiffary,  who  holds  a 
court  of  record  for  all  privileged  perfons  and  feholars 
under  the  degree  of  mafter  of  arts,  where  all  caufes  are 
tried  and  determined  by  the  eivil  and  ftatute  law,  and 
by  the  cuftom  of  the  univerfity. 

The  vice-chancellor  of  Cambridge  is  ehofen  annual¬ 
ly  by  the  fenate,  out  of  two  perfons  nominated  by  the 
heads  of  the  feveral  colleges  and  halls. 

Chancellor's  Court.  See  Universitt  Courts. 

CHANCERON,  in  Natural  Hi/lory,  a  name  given 
by  the  French  writers  to  the  fmall  caterpillar,  that  eats 
.the  corn,  and  does  vaft  mifehief  in  their  granaries. 

See  the  article  CORN-Butterfy. 

CHANCERY,  the.higheft  court  of  juftiee  in  Bri¬ 
tain  next  to  the  parliament,  and  of  very  ancient  infti- 
tution.  It  has  its  name  chancery  ( cancel/aria )  from 
the  judge  who  prefides  here,  the  lord  chancellor,  or 
cancellarius ;  who,  according  to  Sir  Edward  Coke,  is 
fo  termed,  a  cancellando ,  from  cancelling  the  king’s 
letters  patent  when  granted  contrary  to  law,  which  is 
the  higheft  point  of  his  jurifdiftion.  In  chancery 
there  are  two  diftinft  tribunals :  the  one  ordinary,  be¬ 
ing  a  court  of  common  law  5  the  other  extraordinary, 
being  a  court  of  equity. 

I .  The  ordinary  legal  court  holds  pleas  of  reeogni-  BJachJl. 
zances  acknowledged  in  the  ehancery,  writs  of  feire  Comment* 
facias ,  for  repeal  of  letters  patent,  writs  of  partition, 

&e.  and  alfo  of  all  perfonal  a&ions  by  or  againft  any- 
officer  of  the  court.  Sometimes  a  fuperfedeas ,  or  writ 
of  privilege,  hath  been  here  granted  to  difeharge  a 
perfon  out  of  prifon  :  one  from  henee  may  have  a  ha¬ 
beas  corpus  prohibition,  &ce.  in  the  vacation  \  and  here 
a  fubpeena  may  be  had  to  force  witneffes  to  appear  in 
other  courts,  when  they  have  no  power. to  call  them. 

But,  in  profeeuting  caufes,  if  the  parties  defeend  to 
iffue,  this  court  cannot  try  it  by  jury  ;  but  the  lord- 
ehancellor  delivers  the  record  into  the  king’s  bench 
to  be  tried  there  ;  and  after  trial  had,  it  is  to  be  re¬ 
manded  into  the  chancery,  and  there  judgment  given j 
though  if  there  be  a  demurrer  in  law,  it  fhall  be  ar¬ 
gued  in  this  court. 

In  this  court  is  alfo  kept  the  ojfficina  jufitice  ;  out  of 
which  all  original  writs  that  pafs  under  the  great  feal, 
all  eommiffions  of  charitable  ufes,  fewers,  bankruptcy, 
idiocy,  lunacy,  and  the  like,  do  iffue  \  and  for  which 
it  is  always  open  to  the  fubjeft,  who  may  there  at  any 
time  demand  and  have,  ex  debit 0  jufitice,  any  writ  that 
his  oecafions  may  call  for.  Thefe  writs,  relating  to  the 
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*3foancery.  bufinefs  of  the  fubjefr,  and  the  returns  of  them,  were, 
according  to  the  fimplicity  of  ancient  times,  originally 
kept  in  a  hamper,  in  hanaperio  ;  and  the  others  (relat¬ 
ing  to  fuch  matters  wherein  the  crown  is  mediately  or 
immediately  concerned)  were  prefer ved  in  a  little  fack 
or  bag,  in  parva  baga  ;  and  hence  hath  arifen  the  di- 
flin&ion  of  the  hamper  office,  and  the  petty-bag  office, 
which  both  belong  to  the  common  law  court  in  chan¬ 
cery. 

2.  The  extraordinary  court,  or  oourt  of  equity,  pro¬ 
ceeds  by  the  <  rules  of  equity  and  confcience,  and  mo¬ 
derates  the  rigour  of  the  common  law,  conlidering  the 
intention  rather  than  the  words  of  the  law.  It  gives 
relief  for  and  againft  infants  notwithftanding  their  mi¬ 
nority,  and  for  or  againft  married  women  notwith- 
ftanding  their  coverture.  All  frauds  and  deceits  for 
which  there  is  no  redrefs  at  common  law  3  all  breaches 
of  truft  and  confidence  3  and  accidents,  as  to  relieve 
obligors,  mortgagers,  &.c.  againft  penalties  and  forfei¬ 
tures,  where  the  intent  was  to  pay  the  debt,  are  here 
remedied  :  for  in  chancery,  a  forfeiture,  &c.  fhall  not 
bind,  where  a  thing  may  be  done  after,  or  compenfa- 
tion  made  for  it.  Alfo  this  court  will  give  relief  againft 
the  extremity  of  unreafonable  engagements  entered 
into  without  confideration  *  oblige  creditors  that  are 
unreafonable  to  compound  with  an  unfortunate  debtor  3 
and  make  executors,  &c.  give  fecurity  and  pay  in- 
tereft  for  money  that  is  to  lie  long  in  their  hands. 
This  court  may  confirm  title  to  lands,  though  one  hath 
loft  his  writings :  and  render  conveyances  defective 
through  miftake,  &c.  good  and  perfedL  In  chancery, 
copy-holders  may  be  relieved  againft  the  ill  ufage  of 
their  lords 3  enclofures  of  lands  that  are  common  be 
decreed  3  and  this  court  may  decree  money  or  lands 
igivcn  to  charitable  ufes,  oblige  men  to  account  with 
each  other,  &c.  But  in  all  cafes  where  the  plaintiff 
can  have  his  remedy  at  law,  he  ought  not  to  be  reliev¬ 
ed  in  chancery  3  and  a  thing  which  may  be  tried  by  a 
jury  is  not  triable  in  this  court. 

The  proceedings  in  chancery  are,  firft  to  file  the  bill 
of  complaint,  figned  by  fome  counfel,  fetting  forth  the 
fraud  or  injury  done,  or  wrong  fuftained,  and  praying 
relief :  after  the  bill  is  filed,  procefs  of fubpeena  iffues  to 
-compel  the  defendant  to  appear  3  and  when  the  defen¬ 
dant  appears,  he  puts  in  his  anfwer  to  the  bill  of  com¬ 
plaint,  if  there  be  no  caufe  for  the  plea  to  the  jurifdic- 
tion  of  the  court,  in  difability  of  the  perfon,  or  in  bar, 
&CC.  Then  the  plaintiff  brings  his  replication,  unlefs 
he  files  exceptions  againft  the  anfwer  as  infufficient, 
referring  it  to  a  mafter  to  report  whether  it  be  fufficicnt 
or  not  •,  to  which  report  exceptions  may  alfo  be  made. 
The  anfwer,  replication,  rejoinder,  See.  being  fettled, 
sl nd  the  parties  come  to  ilfue,  witneffes  are  to  be  exa¬ 
mined  upon  interrogatories,  either  in  court  or  by  com- 
miflion  in  the  country,  wherein  the  parties  ufually  join  3 
and  when  the  plaintiff  and  defendant  have  examined 
their  witneffes,  publication  is  to  be  made  of  the  de- 
pofitions,  and  the  caufe  is  to  be  fet  down  for  hearing  3 
after  which  follows  the  decree.  But  it  is  now  ufual  to 
appeal  to  the  houfe  of  lords  3  which  appeals  are  to 
be  figned  by  two  noted  counfel,  and  exhibited  by  way 
of  petition  3  the  petition  or  appeal  is  lodged  with  the 
clerk  of  the  houfe  of  lords,  and  read  in  the  houfe, 
■whereon  the  appellee  is  ordered  to  put  in  his  anfwer, 
and  a  day  fixed  for  hearing  the  caufe  3  and  after  coun¬ 


fel  heard,  and  evidence  given  on  both  fides,  the  lords  Chan.- 
will  affirm  or  reverfe  the  decree  of  the  chancery,  and  1! 
finally  determine  the  caufe  by  a  majority  of  votes,  Sec.  C^an(; 

CHANDELIER,  in  fortification,  a  kind  of  move- 
able  parapet,  confiding  of  a  wooden  frame,  made  of  two 
upright  flakes,  about  fix  feet  high,  with  crofs  planks 
between  them 3  ferving  to  fupport  fafeines  to  cover  the 
pioneers. 

CH  ANDERNAGORE,  a  French  fettlement  in  the 
kingdom  of  Bengal  in  the  Eaft  Indies.  It  lies  on  the 
river  Ganges,  two  leagues  and  a  half  above  Calcutta. 

The  diftrid  is  hardly  a  league  in  circumference,  and 
has  the  difiidvantage  of  being  fomewhat  expofed  on  the 
weftern  fide  3  but  its  harbour  is  excellent,  and  the  air 
is  as  pure  as  it  can  be  on  the  banks  of  the  Ganges. 
Whenever  any  building  is  undertaken  that  requires 
ftrength,  it  muft  here,  as  well  as  in  all  other  parts  of 
Bengal,  be  built  upon  piles,  it  being  impoflible  to  dig 
three  or  four  feet  without  coming  at  water. 

CHANDLER,  Mary,  diftinguifiied  by  her  talent 
for  poetry,  was  the  daughter  of  a  diffenting  minifter 
at  Bath,  and  was  born  at  Malmfhury  in  Wiltfhire  in 
1687.  She  was  bred  a  milliner  3  but  from  her  child¬ 
hood  had  a  turn  for  poetry,  and  in  her  riper  years  ap¬ 
plied  lierfclf  to  the  ftudy  of  the  poets.  Her  poems, 
for  which  (he  was  complimented  by  Mr  Pope,  breathe 
the  fpirit  of  piety  and  philofophy.  She  had  the  mif* 
fortune  to  be  deformed,  which  determined  her  to  live 
fingle3  though  fhe  had  great  fweetnefs  of  counte¬ 
nance,  and  was  folicited  to  marry.  She  died  in  1745, 
aged  58. 

Chandler,  Dr  Samuel ',  a  learned  and  refpe&able 
diffenting  minifter,  defeended  from  anceftors  who  had 
heartily  engaged  in  the  caufe  of  religious  liberty,  and 
fuffered  for  the  fake  of  confcience  and  nonconformity  3 
was  born  at  Hungerford  in  Berks,  where  his  father  wa5 
a  minifter  of  conliderable  worth  and  abilities.  Being  by 
his  literary  turn  deftined  to  the  miniftry,  he  was  firft 
placed  at  an  academy  at  Bridgewater,  and  from  thence 
removed  to  Gloucefter  under  Mr  Samuel  Jones.  A- 
mong  the  pupils  of  Mr  Jones  were  Mr  Jofeph  Butler, 
afterwards  biihop  of  Durham,  and  Mr  Thomas  Seeker, 
afterwards  archbifhop  of  Canterbury.  With  thefe  emi¬ 
nent  perfons  he  contra&ed  a  friendihip  that  continued 
to  the  end  of  their  lives,  notwitliftanding  the  different 
views  by  which  their  conduct  was  afterwards  directed, 
and  the  different  fituations  in  which  they  were  placed. 

Mr  Chandler  having  finiflied  his  academical  ftudies, 
began  to  preach  about  July  1714  3  and  being  foon  di- 
ftinguifhed  by  his  talents  in  the  pulpit,  he  was  chofen 
in  1716  minifter  of  the  Prefbyterian  congregation  at 
Pcckham  near  London,  in  which  ftation  he  continued 
fome  years.  Here  he  entered  into  the  matrimonial  ftate, 
and  began  to  have  an  increafing  family,  when,  by  the 
fatal  South  Sea  fcheme  of  1720,  he  unfortunately  loft 
the  whole  fortune  which  he  had  received  with  his  wife. 

His  circumftances  being  thereby  embarraffed,  and  his 
income  as  a  minifter  being  inadequate  to  his  ex pences, 
he  engaged  in  the  trade  of  a  bookfeller,  and  kept  a 
fhop  in  the  Poultry,  London,  for  about  two  or  three 
years,  ft  ill  continuing  to  difeharge  the  duties  of  the 
paftoral  office.  He  alfo  officiated  as  joint  preacher  with 
the  learned  Dr  Lardner  of  a  winter  weekly  evening 
lcdlur.eat  the  meeting  houfe  in  the  Old  Jewry,  London: 
in  which  meeting  he  was  eftabliftied  atfiftant  preacher 

about 


(  n tiler. 

<-  •/ - ' 


C  H  A  C  385  1 

abofet  the  year  1725,  and  then  as  the  pallor.  Here  he 
adminiltered  to  the  religious  improvement  of  a  very  re- 
fpeclable  congregation  for  40  years  with  the  greateft 
applaufe  ;  and  with  what  diligence  and  application  he 
improved  the  vacancies  of  time  from  his  pallor al  du¬ 
ties,  for  improving  himfelf  and  benefiting  the  world, 
will  appear  from  his  many  writings  on  a  variety  of  im¬ 
portant  fubje&s.  While  he  was  thus  laudably  employ¬ 
ed,  not  only  the  univerfities  of  Edinburgh  and  Aber¬ 
deen  gave  him,  without  any  application,  teflimonies  of 
their  efteem  in  diplomas,  conferring  on  him  the  degree 
of  D.  D.  but  he  alfo  received  offers  of  preferment  from 
fome  of  the  governors  of  the  eltablifhed  church,  which 
he  nobly  declined.  He  had  like  wife  the  honour  of  be¬ 
ing  afterwards  ele£led  F.  R.  and  A.  SS. 

On  the  death  of  George  II.  in  1760,  Dr  Chandler 
publiftied  a  fermon  on  that  event,  in  which  he  compa¬ 
red  that  prince  to  King  David.  This  gave  rife  to  a 
pamphlet,  which  w^as  printed  in  the  year  1761,  en¬ 
titled  “  The  Hiftory  of  the  Man  after  God’s  own 
Heart  wherein  the  author  ventured  to  exhibit  King 
David  as  an  example  of  perfidy,  lull,  and  cruelty,  fit 
only  to  be  ranked  with  a  Nero  or  a  Caligula;  and 
complained  of  the  infult  that  had  been  offered  to  the 
memory  of  the  late  Britifh  monarch  by  Dr  Chandler’s 
parallel  between  him  and  the  king  of  Ifrael.  This  at¬ 
tack  occafioned  Dr  Chandler  to  publilh  in  the  follow¬ 
ing  year  “  A  Review  of  the  Hiltory  of  the  Man  af¬ 
ter  God’s  own  Heart;  in  which  the  Falfehoods  and 
Mifreprefentations  of  the  Hiftorian  are  expofed  and 
eorretfted.”  He  alfo  prepared  for  the  prefs  a  more  ela¬ 
borate  work,  which  was  afterwards  publilhed  in  two 
volumes  8vo,  under  the  following  title  :  “  A  Critical 
Hiftory  of  the  Life  of  David  ;  in  which  the  principal 
Events  are  ranged  in  Order  of  time  ;  the  chief  Objec¬ 
tions  of  Mr  Bayle  and  others  againft  the  Chara£ler  of 
this  Prince,  the  Scripture  Account  of  him,  and  the 
Occurrences  of  his  Reign,  arc  examined  and  refuted  ; 
and  the  Pfalms  which  refer  to  him  explained.  As  this 
was  the  laft,  it  was  likev'ife  one  of  the  bell,  of  Dr 
Chandler’s  productions.  The  greatell  part  of  this 
work  was  printed  olf  at  the  time  of  our  author’s  death, 
which  happened  May  8.  1766,  aged  73.  During  the 
laft  year  of  his  life,  he  was  vifited  with  frequent  returns 
of  a  very  painful  diforder,  which  he  endured  with  great 
refignation  and  Chriilian  fortitude.  He  was  interred 
in  the  burying- ground  at  Bunhill-fields  on  the  j6th  of 
the  month ;  and  his  funeral  was  very  honourably  at¬ 
tended  by  minillers  and  other  gentlemen.  He  exprefs- 
ly  defired,  by  his  lall  will,  that  no  delineation  of  his 
character  might  be  given  in  his  funeral  fermon,  which 
was  preached  by  Dr  Amory.  He  had  feveral  chil¬ 
dren  ;  two  fons  and  a  daughter  who  died  before  him, 
and  three  daughters  who  furvived  him  ;  tvro  of  whom 
are  yet  living,  and  both  married,  one  of  them  to  the 
Rev.  Dr  Harwood. 

Dr  Chandler  was  a  man  of  very  extenlive  learning  and 
eminent  abilities  ;  his  apprehenfion  was  quick  and  his 
judgment  penetrating  ;  he  had  a  warm  and  vigorous 
imagination ;  lie  was  a  very  inftru6live  and  animated 
preacher ;  and  his  talents  in  the  pulpit  and  as  a  writer 
procured  him  very  great  and  general  efteem,  not  only 
among  the  diffenters,  but  among  large  numbers  of  the 
eftablilhed  church.  He  was  principally  inflrumental  in 
the  eflablifhment  of  the  fund  for  relieving  the  widows 
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and  orphans  of  poor  Proteftant  diftenting  minifters  :  Chandler, 
the  plan  of  it  was  firft  formed  by  him  ;  and  it  was  by  Chang¬ 
es  inttreft  and  application  to  his  friends  that  many  of ,  ton%'  , 
the  fubferiptions  for  its  fupport  were  procured. 

In  1768,  four  volumes  of  our  author’s  fermons  were 
publi filed  by  Dr  Amory,  according  to  his  own  direc¬ 
tions  in  his  laft  will  ;  to  which  were  prefixed  a  neat 
engraving  of  him,  from  an  excellent  portrait  by  Mr 
Chamberlin.  He  alfo  exprefied  a  defire  to  have  fome 
of  his  principal  pieces  reprinted  in  four  volumes  8vo : 
proposals  were  accordingly  publiftied  for  that  purpofe, 
but  did  not  meet  with  fuffieient  encouragement.  But 
in  1777?  another  work  of  our  author  was  publiftied  in 
one  volume  4to,  under  the  following  title  :  “  A  Para^ 
phrafe  and  notes  on  the  Epiftles  of  St  Paul  to  the 
Galatians  and  Ephefians,  with  doftrinal  and  practical 
Obfcrvations :  together  with  a  critical  and  pra&ieal 
Commentary  on  the  two  Epiftles  of  St  Paul  to  the 
Theffalonians.”  Dr  Chandler  alfo  left,  in  his  inter¬ 
leaved  Bible,  a  large  number  of  critical  notes,  chiefly 
in  Latin,  which  are  now  the  property  of  Dr  Kippis, 

Mr  Farmer,  Dr  Price,  and  Dr  Savage,  and  which 
have  been  intended  to  be  publilhed ;  but  the  defign 
has  not  yet  been  executed.  A  complete  lift  of  Dr 
Chandler’s  works  is  given  in  the  Biographia  Britanni- 
ca,  vol.  iii.  p.  435. 

CHANG-tong,  a  province  of  China,  bounded  on 
the  eaft  by  Petcheli  and  part  of  Honan,  011  the  fouth 
by  Kiang-nan,  on  the  eaft  by  the  fea,  and  on  the 
north  by  the  fea  and  part  of  Petcheli.  The  country 
is  well  watered  by  lakes,  ftreams,  and  rivers  ;  but  is 
ncverthelefs  liable  to  fuffer  from  drought,  as  rain  falls 
here  but  feldom.  The  locufts  alfo  fometimes  make 
great  devaluation.  However,  it  abounds  greatly  in 
game  ;  and  there  is  perhaps  no  country  where  quails,, 
partridges,  and  pheafants,  are  fold  cheaper,  the  in¬ 
habitants  of  this  province  being  reckoned  the  keeneft 
fportfmen  in  the  empire.  This  province  is  greatly  en¬ 
riched  by  the  river  Yun,  called  the  Grafid  hnperial 
Canaly  through  which  all  the  barks  bound  to  Pekin 
mull  pafs  in  their  way  thither.  The  duties  on  this 
canal  alone  amount  to  more  than  450,0001.  annually. 

The  canal  itfelf  is  greatly  admired  by 'European  tra¬ 
vellers  on  account  of  its  ftrong  and  long  dikes,  the 
banks  decorated  with  cut  ftone,  the  ingenious  mecha- 
nifm  of  its  locks,  and  the  great  number  of  natural  ob- 
ftaeles  which  have  been  overcome  in  the  execution  of 
the  work.  The  province  produces  filk  of  the  ordina¬ 
ry  kind  ;  and  befides  this,  another  from  a  fort  of  in* 
fe£t  refembling  our  caterpillar.  It  is  coarfer  than  the 
ordinary  filk,  but  much  ftrongcr  and  more  durable ;  fo 
that  the  fluffs  made  from  it  have  a  very  extenfive  fale 
throughout  the  empire. 

Chang-tong  is  remarkable  for  being  the  birthplace 
of  the  celebrated  pliilofopher  and  lawgiver  Confucius. 

His  native  city  is  called  Kio-feoi /,  where  there  are  fe¬ 
veral  monuments  erected  in  honour  of  this  great  man. 

This  province  is  divided  into  fix  diftri£ts*  which  con¬ 
tain  fix  eitics  of  the  firft  clafs,  and  114  *of  the  fecond 
and  third.  Along  the  coaft,  alfo,  are  15  or  16  villages 
of  eonfiderable  importance  on  account  of  their  com¬ 
merce  ;  there  is  like  wife  a.  number  of  final  1  ifiands,  moft 
of  which  have  harbours  very  convenient  for  the  Chi- 
nefe  junks  which  pafs  from  thence  to  Corea  or  Lea- 
tong.  The  moft  remarkable  cities  are,  1.  Tii-nan-fou, 
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Ch*«g-  the  capital,  which  ftands  fouth  of  tlic  river  Tfing-ho  or 
tong  Jg  large  and  populous  j  but  chiefly  celebrated 

Changes  f°r  having  been  the  refidence  of  a  long  feries  of  kings, 

'  /  whofe  tombs,  riling  on  the  neighbouring  mountains, 
afford  a  beautiful  profpetft.  2.  Yen-tcheu-fou,  the  fe- 
cond  city  of  the  province,  fituated  between  two  rivers, 
and  in  a  mild  and  temperate  climate.  Great  quanti¬ 
ties  of  gold  are  faid  to  have  been  formerly  collected  in 
its  neighbourhood.  3*  Lin-t^in-tcheu,  fituated  on  the 
great  canal,  is  much  frequented  by  (hips,  and  may  be 
called  a  general  magazine  for  every  kind  of  merchan- 
dife.  Here  is  an  octagonal  tower,  divided  into  eight 
ftories,  the  walls  of  which  are  covered  on  the  outiide 
with  porcelain  loaded  with  various  figures  neatly  exe¬ 
cuted,  and  incrufted  on  the  infide  with  variously  co¬ 
loured  marble.  A  ftaircafe,  con  {trusted  in  the  wall, 
conducts  to  all  the  ftories,  from  which  there  are  paf- 
fages  that  lead  into  magnificent  galleries  ornamented 
with  gilt  balluftrades.  All  the  cornices  and  projec¬ 
tions  of  the  tower  are  furnifhed  with  little  bells  *,  which, 
fays  M.  Grofier,  when  agitated  by  the  wind,  form  a 
very  agreeable  harmony.  In  the  highefl  ftory.  is  an 
idol  of  gilt  copper,  to  which  the  tower  is  dedicated. 
In  the  neighbourhood  are  fome  other  temples,  the  ar¬ 
chitecture  of  which  is  exceedingly  beautiful. 

CHANGER,  an  officer  belonging  to  the  king’s 
mint,  who  changes  money  for  gold  or  filver  bullion. 
S«e  Mint. 

Money-CH ANGER ,  is  a  banker,  who  deals  in  the  ex¬ 
change,  receipt,  and  payment  of  moneys.  See  Bank¬ 
er. 

CHANGES,  in  Arithmetic ,  &c.  the  permutations 
or  variations  of  any  number  of  quantities  j  with  regard 
to  their  pofition,  order,  &.c.  See  Combination. 

To  find  all  the  pofible  CHANGES  of  any  number  of 
Quantities ,  or  how  oft  their  Order  may  be  varied.~\  Sup- 
-pofe  two  quantities  a  and  b .  Since  they  may  be  ei¬ 
ther  wrote  a  b  or  b  a ,  it  is  evident  their  changes  are 
2z=2.i.  Suppofe  three  quantities  abc:  their  changes 
will  be  as  in  the  margin  as  is  evident  by  com¬ 
bining  c  fir  ft  with  ab ,  then  with  ba ;  and  hence 
the  number  of  changes  arifes  3.  2.  i==6.  If 
the  quantities  be  4,  each  may  be  combined  four 
ways  with  each  order  of  the  other  three  ; 
whence  the  number  of  changes  arifes  6.  4. =4. 
3.  2.  I. =24.  Wherefore,  if  the  number  of 
quantities  be  fuppofed  n,  the  number  of  changes 
will  be  n.n —  i.n—  2.n — 3.* — 4.&C..  If  the  fame 
quantity  occur  twice,  the  changes  of  two  will  be  found 
bb-,  of  three,  bab,  abb,  bbc  ;  of  four,  c  b  a  b,  b  c  a  b, 
b  abc.  And  thus  the  number  of  changes  in  the  firft 


cab 
a  c  b 
ci  b  c 


c  b  a 
b  c  a 
b  a  c 


-cafe  will  be  l  =  (2.  l)  :  2.  I  j  in  thefecond,  3  =  (3.  2. 


fame  manner  we  may  proceed  further,  till  putting  n 
for  the  number  of  quantities,  and  4  w,  >*,  &c.  for  the 
number  that  fliows  how  oft  any  of  them  is  repeated, 
we  arrive  at  an  univerfal  form,  (n.n — \  .11— -i.n — 3 ,n 
. — 4 ,n — $.n — 6.n — 7 .n — 8.  &c.)  :  (44 — 1.4 — 2./ — 3./ 

-—4./ — y.&c.  ni.m — i.m — 2.m — 3.&C.  r.r — I ,r — 2 >r 
— 3«r— — 5.  8cc. 

Suppofe,  for  inftance,  n=z6,  4=3,  r=o.  The  num¬ 
ber  of  changes  will  be  (6.  5.  4.  3.  2.  1.)  :  (3.  2.  U 
3.  2.  i.)=(6.  5.  4.)  :  (3-  2=2.  5.  2=20). 

Hence,  fuppofe  thirteen  perfons  at  a  table,  if  it  be 
required  how  oft  they  may  change  places  \  we  fhall 
find  the  number  13.  12.  1 1.  10.  9.  8.  7.  6.  5.  4.  3.  2.  u 
=  6227020800. 

In  this  manner  may  all  the  poffible  anagrams  of  any 
word  be  found  in  all  languages,  and  that  without  any 
ftudy  :  fuppofe,  v.  g.  it  were  required  to  find  the  ana¬ 
grams  of  the  word  amor ,  the  number  of  changes  will 


1)  :  2.  1  ;  in  the  third,  12=0(4.  3.  2.  1)  :  2.  1. 

If  a  fifth  letter  be  added,  in  each  ferksof  four  quan¬ 
tities,  it  will  beget  five  changes ,  whence  the  number 
of  all  the  changes  will  be  60=  (j.  4.  3.  2.)  I,  :  2.  1. 
Hence  if  the  number  of  quantities  be  n,  the  number  of 
■changes  will  be  (n.n — \.n — l.n—^.n — 4.  See.)  :  2.  2. 
From  thefe  fpecial  formulae  maybe  colle&ed  a  general 
one,  viz-;  if  n  be  the  number  of  quantities,  and  m  the 
number  which  {hows  how  oft  the  fame  quantity  occurs  * 
we  fhall  have  (n.n— i.n—  2.n  — -  3.11— 4.;/— 5.72— 6.n 
.n — S.n — 9.&C.)  *.  (m—  I .m— 2.7/2— >^.m— -4.&C.), 
the  feries  being  to  be  continued,  till  the  continual 
lubtra&ion  of  unity  from  n  and  m  leave  0%  After  the 


be 


0  a  m 
a  0  m 
a  m  0 


r  m  0  a 
m  r  0  a 
m  0  r  a 
m  0  a  r 


m  a  r  o 
m  a  0  r 


a  r  0  tn 
norm 
a  0  m  r 


r  a  0  m 


r  0  m  a 
0  r  tn  a 


0  m  r  a 
0  m  a  r 


r  m  a  0 
m  r  a  0 


0  r  a  in 
0  a  r  m 
0  a  m  r 


r  a  m  O' 
a  r  m  0 
a  m  r  o' 
amor 


roam 

The  anagrams  therefore  of  the  wrord  amor ,  in  the 
Latin  tongue,  are  rotna,  mora ,  maro ,  ramo ,  armo .  See 
Anagram. 

Whether  this  new  method  of  anagramatizing  be  like 
to  prove  of  much  fervice  to  that  art,  is  left  to  the 
poets. 

CHANNA,  in  Zoology ,  the  name  of  a  fifli  caught 
in  great  plenty  in  the  Mediterranean,  and  brought  to 
market  in  Italy  and  elfewhere,  among  the  fea  perch, 
which  it  fo  nearly  refembles,  that  it  would  not  be  dif- 
tinguiftiable  from  it,  but  that  the  fea  perch  is  bigger, 
and  has  only  broad  tranfverfe  lines  on  its  back,  where¬ 
as  the  channa  has  them  both  tranfverfe  and  longitudi¬ 
nal.  It  has  a  very  wide  mouth,  and  its  lower  jaw  is 
longer  than  its  upper  j  fo  that  its  mouth  naturally  falls 
open.  Its  eyes  are  fmall,  and  its  teeth  very  lharp : 
its  back  is  of  a  blackifh  red  :  it  has  fev'eral  longitudinal 
lines  of  a  reddifh  hue  \  and  its  tail  is  marked  with  red- 
difli  fpots.  There  is  an  obfervation,  that  in  all  the 
fifh  of  this  kind  which  have  been  examined  by  natu- 
ralifts,  there  have  been  found  none  but  females.  This 
is  as  old  as  the  days  of  Ariftotle.  Whether  this  be 
true  in  fa£t,  would  require  many  obfervations..  If  it 
fhould  prove  fo,  the  whole  feems  to  end  in  this,  that 
the  channa  is  no  diftinft  fpecies,  but  only  the  female 
of  fome  other  fiffi.  There  is  another  fifh  not  unlike 
this,  called  cannadeUa ,  or  rather  channadella ,  which  at 
Marfeilles  is  known  by  the  name  of  char  in  a. 

CHANNEL,  in  Geography,  an  arm  of  the  fea,  or 


a  narrow  fea  between  two  continents )  or  between  a 


continent  and  an  ifland.  Such  are  the  Britifh  channel, 
St  George’s  channel,  the  channel  of  Conftantinople 

See. 

CHANNEL  of  a  Jhip.  See  CHAIN-Wales. 
CHAN-SI,  a  province  of  China,  and  one  of  the 
fmalleft  in  the  empire,  is  bounded  on  the  caft  by  Pe- 
tcheli,  on  the  fouth  by  Honan,  on  the  weft  by  Chen-fi, 
and  on  the  north  by  the  great  wall.  The  climate  is 

healthful 
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healthful  and  agreeable,  and  the  foil  generally  fertile, 
though  the  eountry  is  full  of  mountains.  Some  of 
thefe  lad;  arc  rough,  wild,  and  uninhabited  \  but  others 
&re  cultivated  with  the  greatefl  eare  from  top  to  bot¬ 
tom,  and  cut  into  terraces,  forming  a  very  agreeable 
profpefl  *,  while  fome  have  on  their  tops  vail  plains  no 
lefs  fertile  than  the  richefl  low  lands.  Thefe  moun¬ 
tains  abound  with  coal,  which  the  inhabitants  pound 
and  make  into  cakes  with  water  \  a  kind  of  fuel  which, 
though  not  very  inflammable,  affords  a  ilrong  and  lad¬ 
ing  fire  when  onee  kindled.  It  is  principally  ufed  for 
heating  their  doves,  whieh  are  condruded  with  brick 
as  in  Germany  \  but  the  inhabitants  of  this  province 
give  them  the  form  of  fmall  beds,  and  deep  upon  them. 
The  bed  grapes  to  be  met  with  in  this  part  of  Ada 
grow  in  the  province  of  Chan-fi  *,  fo  that  good  wine 
might  be  made  :  but  the  people  choofe  rather  to  dry 
and  fell  them  to  the  neighbouring  provinces.  The 
country  abounds  with  mulk,  porphyry,  marble,  lapis 
lazuli,  and  jafper  of  various  colours  \  and  iron  mines,  as 
well  as  fait  pits  and  crydal,  are  very  common.  Here 
are  five  cities  of  the  firfl  clafs,  and  eighty-five  of  the 
feeond  and  third;  the  mod  remarkable  arc,  1.  Tai- 
youen-fou  the  capital,  an  ancient  city  about  three 
leagues  in  circumference,  but  much  decayed  in  confe- 
quenee  of  being  no  longer  the  refidence  of  the  princes 
of  the  blood  as  it  wras  formerly.  Nothing  now  remains 
of  the  palaees  of  thofe  princes  but  a  few  ruins  :  but 
their  tombs  are  dill  to  be  feen  on  a  neighbouring 
mountain.  The  burying  place  is  magnificently  orna¬ 
mented  ‘7  and  all  the  tombs  are  of  marble  or  cut  done, 
having  near  them  triumphal  arches,  datucs  of  heroes, 
figures  of  lions  and  different  animals,  efpecially  horfes, 
and  which  are  difpofed  in  very  elegant  order.  An 
awful  and  melancholy  gloom  is  preserved  around  thefe 
tombs  by  groves  of  aged  cyprefles,  which  have  never 
felt  the  droke  of  the  axe,  placed  ehequer-wife.  The 
principal  articles  of  trade  here  are,  hardware,  duffs  of 
different  kinds,  particularly  earpets  in  imitation  of 
thofe  of  Turkey.  2.  Ngan-y  is  fituated  near  a  lake  as 
fait  as  the  ocean,  from  whieh  a  great  quantity  of  fait  is 
extrafted.  3.  Fuen-tcheou-fou.  an  aneient  and  com¬ 
mercial  city  built  on  the  banks  of  the  fiver  Fuen-ho  : 
it  has  baths  and  fprings  almod  boiling  hot,  which,  by 
drawing  hither  a  great  number  of  drangers,  add  great¬ 
ly  to  its  opulenec.  4.  Tai-tong-fou,  fituated  near  the 
wall,  is  a  place  of  great  drength,  and  important  by 
reafon  of  its  fituation,  as  being  the  only  one  expofed 
to  the  ineurfions  of  the  Tartars.  Its  territories  abound 
with  lapis  lazuli,  medicinal  herbs,  and  a  particular  kind 
of  jafper  called  yieche7  which  is  as  white  and  beautiful 
as  agate  \  marble  and  porphyry  are  alfo  common  \  and 
a  great  revenue  is  produced  from  the  ikins  which  are 
dreffed  here. 

CHANT,  ( cantus\  is  ufed  for  the  vocal  mufic  of 
churches. 

In  church  hidory  we  meet  with  divers  kinds  of  chant 
or  fong.  The  fird  is  the  Ambrq/ian7  edablidied  by  St 
Ambrofe.  The  feeond,  the  Gregorian  chant ,  introduced 
by  Pope  Gregory  the  Great,  who  edablidied  fchools  of 
ehantors,  and  corredled  the  chureh-fong.  This  is  dill 
retained  in  the  church  under  the  name  of  plain  fong  : 
at  fird  it  was  called  the  Roman  fong .  The  plain  or 
Gregorian  chant ,  is  where  the  choir  and  people  fing  in 
unifon,  or  all  together  in  the  fame  manner. 


CHANTILLY,  a  village  in  France,  about  feven 
leagues  from  Paris,  where  there  is  a  magnificent  palace 
and  fine  fored  formerly  belonging  to  the  duke  of  Bour-  ^ 
bon. 

CHANTOR,  a  finger  of  a  ehoir  in  a  eathedral.  The 
word  is  almod  grown  obfolete,  chorifer  or  finging-man 
being  commonly  ufed  indcad  of  it.  All  great  chapters 
have  ehantors  and  chaplains  to  affifl  the  canons,  and 
officiate  in  their  abfenee. 

Chantor  is  ufed  by  way  of  excellence  for  the  pre¬ 
centor  or  mader  of  the,  ehoir,  which  is  one  of  the  fird 
dignities  of  the  chapter.  At  St  David’s  in  Wales, 
where  there  is  no  dean,  he  is  next  in  dignity  to  the 
bifhop.  The  ancients  called  the  chantor  pnmicerius 
canto  rum.  To  him  belonged  the  diredlion  of  the  dea¬ 
cons  and  other  inferior  officers. 

Chantors,  in  the  temple  of  Jerufalera,  were  a  num¬ 
ber  of  Levites  employed  in  finging  the  praifes  of  God, 
and  playing  upon  indruments  before  his  altar.  They 
had  no  habits  diflinfl  from  the  red  of  the  people  *,  yet 
in  the  ceremony  of  removing  the  ark  to  Solomon’s 
temple,  the  ehantors  appeared  drefled  in  tunics  of  byf- 
fus  or  fine  linen.  2.  Chron.  v.  12. 

CHANTRY,  or  Chauntry,  was  aneiently  a  chureh 
or  ehapcl  endowed  with  lands,  or  other  yearly  revenue, 
for  the  maintenance  of  otfe  or  more  prieds,  daily  fay¬ 
ing  or  finging  mafs  for  the  fouls  of  the  donors,  and 
fueh  others  as  they  appointed.  Henee  chauntry -rents 
are  rents  paid  to  the  crown  by  the  tenants  or  purchafers 
of  cliauntry-lands. 

CHAO  LOGY,  the  hidory  or  defeription  ©f  the 
chaos.  See  Chaos. 

Orpheus,  in  his  chaology,  fets  forth  the  different  al¬ 
terations,  feeretions,  and  diverfe  forms,  which  matter 
went  through  till  it  became  inhabitable  ‘y  which  a- 
Hiounts  to  the  fame  with  what  we  otherwife  call  cof 
mogony.  Dr  Burnet,  in  his  Theory  of  the  Earth,  re- 
prefents  the  chaos  as  it  was  at  fird,  entire,  undivided, 
and  univerfally  rude  and  deformed  \  or  the  tohu  bohu  : 
then  (hows  how  it  came  to  be  divided  into  its  refpe&ive 
regions  ;  how  the  homogeneous  matter  gathered  itfelf 
apart  from  all  of  a  contrary  principle  \  and,  ladly,  how 
it  hardened  and  beeame  a  folid  habitable  globe.  See 
Earth. 

CHAOS,  that  confufion  in  whieh  matter  lay  when 
newly  produced  out  of  nothing  at  the  beginning  of  the 
world,  before  God,  by  his  almighty  word,  had  put  it 
into  the  order  and  condition  wherein  it  was  after  the 
fix  days  creation.  See  Earth. 

Chaos  is  reprefented  by  tfie  ancients  as  the  firfl 
principle,  ovum,  or  feed  of  nature  and  the  wrorld.  All 
the  fophifls,  fages,  naturalids,  philofophers,  theologues, 
and  poets,  held  that  ehaos  was  the  eldefl  and  firff  prin¬ 
ciple,  to  u£%caov  %ao$.  The  Barbarians,  Phoenicians, 
Egyptians,  Perfians,  &c.  all  refer  the  origin  of  the 
world  to  a  rude,  mixed,  confufed  mafs  of  matter.  The 
Greeks,  Orpheus,  Hefiod,  Menander,  Ariflophanes, 
Euripides,  and  the  writers  of  the  Cyclie  Poems,  all 
fpeak  of  the  firll  ehaos  ;  the  Ionic  and  Platonic  philo¬ 
fophers  build  the  world  out  of  it.  The  Stoics  hold, 
that  as  the  world  w’as  firfl  made  of  a  ehaos,  it  fliall  at 
lafl  be  redueed  to  a  chaos  ;  and  that  its  periods  and 
revolutions  in  the  mean  time  are  only  tranfitions  from 
one  ehaos  to  another.  Laflly,  the  Latins,  as  Ennius, 
Varro,  Ovid,  Lucretius,  Statius,  &c.  are  all  of  the 
3  C  2  fame 
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Chaos  fame  opinion.  Nor  is  there  any  fe£l  or  nation  what¬ 
ever  that  does  not  derive  their  hccKoo-p the JlruBure 
^  of  the  world,  from  a  chaos. 

The  opinion  firft  arofe  among  the  Barbarians,  whence 
it  fpread  to  the  Greeks,  and  from  the  Greeks  to  the 
Romans  and  other  nations.  Dr  Burnet  obierves,  that 
befides  Ariftotle  and  a  few  other  Pfeudo-Pythagoreans, 
nobody  ever  aflerted  that  our  world  was  always  from 
eternity  of  the  fame  nature,  form,  and  ftrudture,  as  at 
prefent  *,  but  that  it  had  been  the  handing  opinion  of 
the  vrifc  men  of  all  ages,  that  what  we  now  call  the 
terreflrial  earth ,  w  as  originally  an  unformed,  indigefted 
mafs  of  heterogeneous  matter,  called  chaos  ;  and  no 
more  than  the  rudiments  and  materials  of  the  prefent 
world. 

It  does  not  appear  who  firft  broached  the  notion  of 
a  chaos.  Mofes,  the  eldeft  of  all  writers,  derives  the 
origin  of  this  world  from  a  confufion  of  matter,  dark, 
void,  deep,  without  form,  which  he  calls  toliu  holiu; 
which  is  precifely  the  chaos  of  the  Greek  and  Barba¬ 
rian  philofophers.  Mofes  goes  no  further  than  the 
chaos,  nor  tells  us  whence  it  took  its  origin,  or  whence 
its  confufed  date  }  and  where  Mofes  Hops,  there  precife- 
.  ly  do  all  the  reft.  Dr  Burnet  endeavours  to  (how  that 
as  the  ancient  philofophers,  &e.  who  wrote  of  the  cof- 
mogony,  acknowledged  a  chaos  for  the  principle  of  their 
world  ;  fo  the  divines,  or  writers  of  the  theogony,  derive 
the  origin  or  generation  of  their  fabled  gods  from  the 
fame  principle. 

Mr  Whifton  fuppofed  the  ancient  chaos,  the  origin 
of  our  earth,  to  have  been  the  atmofphere  of  a  comet  j 
which,  though  new,  yet,  all  things  confidered,  is  not 
the  mo  ft  improbable  affertion.  He  endeavours  to  make 
it  out  by  many  arguments,  drawn  from  the  agreement 
w  hich  appears  to  be  between  them.  So  that,  according 
to  him,  every  planet  is  a  comet,  formed  into  a  regular 
and  lafting  conftitution,  and  placed  at  a  proper  diftance 
from  the  fun,  revolving  in  a  nearly  circular  orbit :  and 
a  comet  is  a  planet  either  beginning  to  be  deftroyed  or 
re-made  9,  that  is,  a  chaos  or  planet  unformed  or  in  its 
primeval  ftate,  and  placed  as  yet  in  an  orbit  very  ec¬ 
centrical. 

Chaos,  in  the  plirafe  of  Paracelfus,  imports  the  air. 
It  has  alfo  fome  other  fignifications  amongft  the  alchc- 
mifts. 

Chaos,  in  Zoologij ,  a  genus  of  infe&s  belonging  to 
the  order  of  vermes  zoophyta.  The  body  has  no  (hell 
or  covering,  and  is  capable  of  reviving  after  being  dead 
to  appearance  for  a  long  time  i  it  has  no  joints  or  ex¬ 
ternal  organs  of  fenfation.  Ihere  are  five  fpecies,  moft- 
ly  obtained  by  infufions  of  different  vegetables  in  wa¬ 
ter,  and  only  difeovcrable  by  the  microfcope.  See  Ani- 
MALCUL7E. 

CHAPEAU,  in  Heraldry ,  an  ancient  cap  of  digni¬ 
ty  worn  by  dukes,  being  fcarlet-coloured  velvet  on  the 
outfide,  and  lined  with  a  fur.  It  is  frequently  borne 
above  a  helmet  inftead  of  a  wreath,  under  gentlemen’s 

crefts.  g  , 

CHAPEL,  '  a  place  of  divine  worflup  fo  called. 
The  word  is  derived  from  the  Latin  capella.  In  for¬ 
mer  times,  when  the  kings  of  France  were  engaged  in 
war,  they  always  carried  St  Martin’s  hat  into,  the 
field,  which  was  kept  in  a  tent  as  a  precious  relick  : 
from  whence  the  pl?cc  was  called  capella;  and  the 
priefts,  who  had  the  euftody  of  the  tent,  capellani.  Af- 
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terwards  the  word  capella  became  applied  to  private  Cb 
oratories.  jj| 

In  Britain  there  are  fevcral  forts  of  chapels.  1.  Pa-  c^aPi 
rochial  chapels  :  thefe  differ  from  parifh  churches  only 
in  name  \  they  are  generally  fniall,  and  the  inhabitants 
within  the  diftrid  few.  If  there  be  a  prefentation  ad 
ecclefiam  inftead  of  capella/??,  and  an  admiflion  and  in- 
ftitution  upon  it,  it  is  no  longer  a  chapel,  but  a  church. 

2.  Chapels,  which  adjoin  to,  and  are  part  of  the  church : 
fuch  were  formerly  built  by  honourable  perfons,  as 
burying  places  for  thcmfelves  and  their  families.  3.  Cha¬ 
pels  of  eafe :  thefe  arc  ufually  built  in  very  large  pa- 
riihes,  where  all  the  people  cannot  conveniently  repair 
to  the  mother  church.  4.  Free  chapels  }  fuch  as  were 
founded  by  kings  of  England.  They  arc  free  from  all 
epifcopal  jurifdi&ion,  and  only  to  be  vifited  by  the 
founder  and  his  fucceffors  5  which  is  done  by  the  lord 
chancellor  :  yet  the  king  may  licenfe  any  fubject  to 
build  and  endow  a  chapel,  and  by  letters  patent  exempt 
it  from  the  vifitation  of  the  ordinary.  5.  Chapels  in 
the  univerfities,  belonging  to  particular  colleges.  6, 
Domeftic  chapels,  built  by  noblemen  or  gentlemen  for 
the  private  fervice  of  God  in  their  families.  See  Chap¬ 
lain. 

Chapel  is  alfo  a  name  given  to  a  printer’s  work* 
houfe  ,  becaufe,  according  to  fome  authors,  printing 
was  firft  actually  performed  in  chapels  or  churches }  or, 
according  to  others,  becaufe  Caxton,  an  early  printer, 
exercifed  the  art  in  one  of  the  chapels  in  Weftminfter 
abbey.  In  this  fenfe  they  fay,  the  orders  or  laws  of  the 
chapel ,  the  fecrets  of  the  chapel ,  &. c. 

Knights  of  the  CHAPEL ,  called  alfo  Poor  knights  of 
Windfor ,  were  inftituted  by  Henry  VIII.  in  his  tefta- 
ment.  Their  number  was  at  firft  thirteen,  but  has  been 
fince  augmented  to  26.  They  aftift  in  the  funeral  fer- 
viccs  of  the  kings  of  England  :  they  are  fubjeft  to  the 
office  of  the  canons  of  Windfor,  and  live  on  penfions 
affigned  them  by  the  order  of  the  Garter.  They  bear 
a  blue  or  red  cloak,  with  the  arms  of  St  George  on  the 
left  (lioulder. 

CHAPELAIN,  James,  an  eminent  French  poet, 
born  at  Paris  in  1 595,  and  often  mentioned  in  the 
works  of  Balzac,  Menage,  and  other  learned  men.  He 
wrrote  feveral  works,  and  at  length  diftinguifhed  himfelf 
by  a  heroic  poem  called  La  Pucelle ,  ou  France  Deliv • 
ree ,  which  employed  him  feveral  years  \  and  which, 
railing  the  expe&ation  of  the  public,  was  as  much  de¬ 
cried  by  fome  as  extolled  by  others.  He  was  one  of 
the  king’s  counfcllors  $  and  died  in  1647,  very  r*c*b 
but  w*as  very  covetous  and  fordid. 

CHAPEL ET,  in  the  manege,  a  couple  of  ftirrup- 
leathers,  mounted  each  of  them  with  a  ftirrup,  and 
joined  atop  in  a  fort  of  leather  buckle,  called  the  head 
of  the  chapelet ,  by  which  they  were  made  fall  to  the 
pummel  of  the  faddle,  after  being  adjufted  to  the  rider’s 
length  and  bore.  They  are  ufed  both  to  avoid  the 
trouble  of  taking  up  or  letting  down  the  ftirrups  every 
time  that  a  gentleman  mounts  on  a  different  horfe  and 
faddle,  and  to  fupply  the  place  of  the  academy  faddles, 
which  have  no  ftirrups  to  them. 

CHAPELLE,  Claudius  Emanuel  Luillier, 
the  natural  fon  of  Francis  Luillier,  took  the  name  of 
Chapelle  from  a  village  between  Paris  and  St  Denys, 
where  he  was  born.  He  diftinguiihed  himfelf  by  writing 
frnall  pieces  of  poetry,  in  which  he  difeovered  great 
1  delicacy, 
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tpelic  delicacy,  an  eafy  turn,  and  an  admirable  felicity  of  ex- 
II  preffion.  He  was  the  friend  of  Gaficndi  and  Molierc  : 

JP}a^  and  died  in  1686. 

tv*"*  CHAPERON,  Chaperonne,  or  Chaperoon,  pro- 
perly  fignifies  a  fort  of  hood  or  covering  for  the  head, 
anciently  worn  both  by  men  and  women,  the  nobles 
and  the  populace,  and  afterwards  appropriated  to  the 
do&ors  and  licentiates  in  colleges,  &c.  Hence  the 
name  paffed  to  certain  little  Hr i elds,  and  other  funeral 
deviees,  placed  on  the  foreheads  of  the  horfes  that 
drew  the  herfes  in  pompous  funerals,  and  which  are 
itill  called  chaperoons  or  Jhafferoons  ;  becaufe  fuch  de¬ 
vices  were  originally  faftened  on  the  chaperonnes ,  or 
hoods,  worn  by  thofe  horfes  with  their  other  coverings 
of  Hate. 

CHAP  EBON  of  a  bit-jnouth ,  in  the  manege,  is  only 
ufed  for  fcatch-mouths,  and  all  others  that  are  not  can- 
non-mouths,  fignifying  the  end  of  the  bit  that  joins  to 
the  branch  juft  by  the  banquet.  In  fcatch-mouths 
the  chaperon  is  round,  but  in  others  it  is  oval  :  and 
the  fame  part  that  in  {catch  and  other  mouths  is  called 
chaperon ,  is  in  cannon-mouths  called  frongeau . 

CHAPITERS,  in  ArchiteBure ,  the  fame  wfith  Ca¬ 
pitals. 

Chapiters,  in  Law,  formerly  fignified  a  fummary 
of  fuch  matters  as  were  inquired  of,  or  prefented  be¬ 
fore  juft  ices  in  eyre,  juftices  of  aflize,  or  of  the  peace, 
in  their  feflions. 

Chapiters,  at  this  time,  denotes  fuch  articles  as  are 
delivered  by  the  mouth  of  the  juftice  in  his  charge  to 
the  inqueft. 

CHAPLAIN  properly  fignifies  a  perfon  pro¬ 
vided  with  a  chapel,  or  who  difeharges  the  duty 
thereof. 

Chaplain  is  alfo  ufed  for  an  eccleftaftical  perfon, 
in  the  houfc  of  a  prince,  or  a  perfon  of  quality,  who 
officiates  in  their  chapels,  &c. 

In  England  there  are  48  chaplains  to  the  king, 
who  wait  four  each  month,  preach  in  the  chapel, 
read  the  fervice  to  the  family,  and  to  the  king  in 
his  private  oratory,  and  fay  grace  in  the  abfence  of 
the  clerk  of  the  clofet.  While  in  waiting  they  have  a 
table  and  attendance,  but  no  falary.  In  Scotland  the 
king  has  fix  chaplains,  with  a  falary  of  50I.  each, 
three  of  them  having  in  addition  the  deanery  of  the 
chapel-royal  divided  between  them,  making  up  above 
lool.  to  each.  The  only  duty  at  prefent  is  to  fay 
prayers  at  the  election  of  peers  for  Scotland  to  fit  in 
parliament. — According  to  a  ftatute  of  Henry  VIII. 
the  perfons  vefted  with  a  power  of  retaining  chaplains, 
together  with  the  number  each  is  allowed  to  qualify, 
is  as  follows  :  An  archbifhop,  eight  3  a  duke  or  biffiop, 
fix  3  marquis  or  earl,  five  3  vifeount,  four  3  baron, 
knight  of  the  garter,  or  lord  chancellor,  three  3  a 
duchefs,  marchionefs,  countefs,  baronefs,  the  treafurer 
and  comptroller  of  the  king’s  houfc,  elerk  of  the  elo- 
fet,  the  king’s  fecrctary,  dean  of  the  chapel,  almoner, 
and  mafter  of  the  rolls,  each  of  them  two  3  chief  juf¬ 
tice  of  the  king’s  bench,  and  warden  of  the  cinque- 
ports,  each  one.  All  thefe  chaplains  may  purchafe  a 
licenfe  or  difpenfation,  and  take  two  benefices  with 
cure  of  fouls.  A  chaplain  muft  be  retained  by  letters 
teftimonial  under  hand  and  fcal  3  for  it  is  not  fufticicnt 
that  he  ferve  as  chaplain  in  the  family. 

The  firft  chaplains  arc  faid  to  have  been  thofe  infti- 
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tuted  by  the  ancient  kings  of  France,  for  preferving 
the  chape,  or  cape,  w  ith  the  other  relicks  of  St  Mar¬ 
tin,  which  the  kings  kept  in  their  palace,  and  car¬ 
ried  out  with  them  to  the  war.  The  firft  chaplain 
is  faid  to  have  been  Gul.  de  Mefmes,  chaplain  to  St 
Louis. 

CHAPLAIN  in  the  order  of  Malta ,  is  ufed  for  the 
fecond  rank  or  clafs  in  that  order  3  otherwife  called 
diaco . 

The  knights  make  the  firft  clafs,  and  the  chaplains 
the  fecond. 

CHAPLAINS  of  the  Pope ,  are  the  auditors,  or  judges 
of  caufe  in  the  facred  palace  3  fo  called,  bccaufe  the 
pope  anciently  gave  audience  in  his  chapel,  for  the  de- 
cifion  of  cafes  lent  from  the  fcveral  parts  of  Chriften- 
dom.  He  hither  fummoned  as  afleffors  the  inoft  learn¬ 
ed  lawyers  of  his  time  3  and  they  hence  acquired  the 
appellation  of  capellani,  chaplains.  It  is  from  the  de¬ 
crees  formerly  given  by  thefe  that  the  body  of  decretals 
is  compofed  :  their  number  Pope  Sixtus  IV.  reduced 
to  twelve. 

Some  fay,  the  fhrines  of  relicks  were  covered  with  a 
kind  of  tent-cape,  or  capelin ,  i.  e.  little  eape  3  and  that 
hence  the  priefts,  who  had  the  care  of  them,  were  called 
chaplains.  In  time  thefe  relieks  were  repofited  in  a 
little  church,  cither  contiguous  to  a  larger  or  feparate 
from  it  3  and  the  fame  name,  capella ,  which  was  given 
to  the  cover,  was  alfo  given  to  the  place  W'here  it  was 
lodged  :  and  hence  the  prieft  who  fuperintended  it 
came  to  be  called  chaplain. 

CHAPLET,  an  ancient  ornament  for  the  head,  like 
a  garland  or  wreath  :  but  this  word  is  frequently  ufed 
to  fignify  the  circle  of  a  crown.  There  are  inftances 
of  its  being  borne  in  a  coat  of  arms,  as  well  as  for 
crefts  3  the  paternal  arms  for  Lafcelles  are  argent,  three 
chaplets,  gules. 

Chaplet  alfo  denotes  a  firing  of  beads  ufed  by  the 
Roman  Catholics,  to  count  the  number  of  their  prayers. 
The  invention  of  it  is  aferibed  to  Peter  the  hermit, 
who  probably  learned  it  of  the  Turks,  as  they  owe  it 
to  the  Eaft  Indians. 

Chaplets  £re  fometimes  called  pater-nofers  ;  and  are 
made  of  coral,  of  diamonds,  of  wood,  &c.  The  com¬ 
mon  chaplet  contains  50  ave-marias,  and  five  pater- 
nofters.  There  is  alfo  a  chaplet  of  our  Saviour,  con¬ 
fiding  of  33  beads,  in  honour  of  his  33  years  living 
on  the  earth,  inftituted  by  Father  Michael  the  Camal- 
dulian. 

The  Orientals  have  a  kind  of  chaplets  which  they 
call  chains ,  and  which  they  ufe  in  their  prayers,  rc- 
hcarfing  one  of  the  perfeflions  of  God  on  each  link  or 
head.  ~The  Great  Mogul  is  laid  to  have  18  of  thefe 
chains,  all  precious  ft  ones  3  foine  diamonds,  others  ru¬ 
bies,  pearls,  &c.  The  Turks  have  likewife  chaplets, 
which  they  bear  in  the  hand,  or  hang .  at  the  girdle  : 
but  Father  Dandini  obferves,  they  differ  from  thofe 
ufed  by  the  Romanills,  in  that  they  are  all  of  the  fame 
bignefs,  and  have  not  that  diftin&ion  into  deeades, 
though  they  confift  of  fix  decades,  or  60  heads.  He 
adds,  that  the  Muffelmans  run  over  the  chaplet  almoft 
in  an  inftant,  the  prayers  being  extremely  fhort,  as 
containing  only  thefe  words,  44  praife  to  God,”  or 
44  glory  to  God,”  for  each  bead.  Bcfides  the  com¬ 
mon  chaplet  they  have  likewife  a  larger  one  cojjiift- 
inr  of  ido  beads,  where  there  is  fome  diftindlion,  as 

being 


Chaplain* 

Chaplet. 
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Chaplet  being  divided  by  little  threads  into  three* parts  *,  on  one 
M  of  which  they  repeat  30  times  foubhan  Allah,  i.  e. 

*.  “  God  is  worthy  to  be  praifed  on  another,  ellamh 
Allah ,  “  Glory  be  to  God  and  on  the  third,  Allah 
echer ,  u  God  is  great.”  Thefe  thrice  thirty  times  ma¬ 
king  only  90  \  to  complete  the  number  100,  they  add 
other  prayers  for  the  beginning  of  the  chaplet. — He 
adds,  that  the  Mahometan  chaplet  appears  to  have 
'had  its  rife  from  the  mea  beracoth,  or  “  hundred  be¬ 
nedictions,”  which  the  Jews  are  obliged  to  repeat 
daily,  and  which  we  find  in  their  prayer  books  5  the 
Jews  and  Mahometans  having  this  in  common,  that 
they  fcarce  do  any  thing  without  pronouncing  fome 
laud  or  benediction. 

Menage  derives  the  word  chaplet  from  chapeau , 
“  hat.”  The  modern  Latins  call  it  chapellina ,  the  Ita¬ 
lians  more  frequently  corona. 

Chaplet,  or  Chapelet ,  in  ArchiteBure ,  a  little 
moulding,  cut  or  carved  into  round  beads,  pearls, 
olives,  or  the  like. 

CHAPMAN,  George,  born  in  1557,  a  man  high¬ 
ly  efleemed  in  his  time  for  his  dramatic  and  poetic 
works.  He  wrote  17  plays  \  tranflated  Homer  and 
fome  other  ancient  poets  \  and  was  thought  no  mean 
genius.  He  died  in  1 634  *,  and  was  buried  in  St  Giles’s 
in  the  Fields,  where  his  friend  Inigo  Jones  ereCled  a 
monument  to  him. 

CHAPPE,  in  Heraldry ,  the  dividing  an  efcutcheon 
by  lines  drawn  from  the  centre  of  the  upper  edge  to 
the  angles  below,  into  three  parts,  the  feClions  on  the 
lides  being  of  different  metal  or  colour  from  the  reft. 

CHAPPE L  in  frith,  a  market-town  of  Derby¬ 
shire,  about  26  miles  north-weft  of  Derby.  W.  Long. 
1.  50.  N.  Lat.  53.  22. 

Chappel,  William ,  a  learned  and  pious  bifliop  of 
Cork,  Cloyne,  and  Rofs  in  Ireland,  born  in  Notting- 
hamlhire  in  1582.  When  the  troubles  began  under 
Charles  I.  he  was  profecuted  by  the  puritan  party  in 
parliament,  and  retired  to  Derby,  where  he  devoted 
himfelf  to  fludy  till  his  death  in  1649.  He  wrote 
Methodus  Concionandr ,  i.  e.  41  the  Method  of  Preach¬ 
ing  and  he  is  one  of  thofe  to  whom  the  Whole  Duty 
§/  Man  has  been  attributed.  He  left  behind  him  alfo 
his  own  life  written  by  himfelf  in  Latin,  which  lias 
been  twice  printed. 

CHAPTER,  in  ecclcfiaftical  polity,  a  fociety  or 
community  of  clergymen  belonging  to  the  cathedrals 
•  and  collegiate  churches. 

It  was  in  the  eighth  century  that  the  body  of  canons 
beo-an  to  be  called  a  chapter.  The  chapter  of  the  ca¬ 
nons  of  a  cathedral  were  a  Handing  council  to  the  bi- 
fhop,  and,  during  the  vacancy  of  the  fee,  had  the  jurif- 
diclion  of  the  diocefe.  In  the  earlier  ages,  the  bifliop 
was  head  of  the  chapter  *,  afterwards  abbots  and  other 
dignitaries,  as  deans,  provofls,  treafurers,  &c.  were 
preferred  to  this  diftin&ion.  The  deans  and  chapters 
had  the  privilege  of  choofmg  the  bifliops  in  England  ; 
but  Henry  VIII.  got  this  power  veiled  in  the  crown  : 
and  as  the  fame  prince  expelled  the  monks  from  the 
cathedrals,  and  placed  feeular  canons  in  their  room, 
thofe  he  thus  regulated  were  called  deans  and  chapters 
©f  the  new  foundation  5  fuch  are  Canterbury,  Win- 
Ihcfter,  Ely,  Carlifle,  &c.  See  Dean. 

?  Chapter,  in  matters  of  literature,  a  divifion  in  a 


book  for  keeping  the  fubjefl  treated  of  more  clear  and  CW,„ 
diftinft.  .  j| 

CHAR,  in  Ichthyology ,  a  fpecies  of  SaLMO.  Charafti 

CHARA.  See  Botany  Index .  ^ 

CHARABON,  a  fea  port  town  on  the  northern 
coaft  of  the  ifland  of  Java  in  the  Eaft  Indies.  E.  Long. 

10.  8.  S.  Lat.  6. 

CHARACENE,  the  moil  fouthern  part  of  Sufiana, 
a  province  of  Perfia,  lying  on  the  Perfian  gulf,  be¬ 
tween  the  Tigris  and  the  Eulasus.  It  was  fo  named 
from  the  city  of  Chorax,  called  firft  Alexandria,  from 
its  founder  Alexander  the  Great  j  afterwards  Antio- 
chia,  from  Antiochus  V.  king  of  Syria,  who  repaired 
and  beautified  it  ^  and  laftly,  Chorax  Spafmse,  or  Pa- 
finae,  that  is,  the  Mole  of  the  Spafines,  an  Arabian 
king  of  that  name  having  fecured  it  againft  the  over¬ 
flowing  of  the  Tigris,  by  a  high  bank  or  mole,  extend¬ 
ing  three  miles,  which  ferved  as  a  fence  to  all  that 
country.  Dionyfius  Periegetes,  and  Ifidorus,  author 
of  the  Parthicae  Manfiones,  were  both  natives  of  this 
city.  The  fmall  diflrift  of  Characene  was  feized  by 
Pafines,  the  fon  of  Sogdonacus,  king  of  the  neighbour¬ 
ing  Arabs,  during  the  troubles  of  Syria,  and  ere£led 
into  a  kingdom.  Lucian  calls  him  Plyfpafmes,  and 
adds,  that  he  ruled  over  the  Characeni  and  the  neigh¬ 
bouring  people  :  he  died  in  the  85th  year  of  his  age. 

The  other  kings  of  this  country  we  find  mentioned  by 
the  ancients  are,  Tcraeus,  who  died  in  the  92d  year 
of  his  age,  and  after  him  Artabazus  the  feventh,  a$ 
Lucian  informs  us,  who  was  driven  from  the  throne 
by  his  own  fubjedls,  but  reflored  by  the  Parthians. 

And  this  is  all  we  fr  id  in  the  ancients  relating  to  the 
kings  of  Characene, 

CHARACTER,  in  a  general  fenfe,  fignifies  a  mark 
or  figure,  drawn  on  paper,  metal,  flone,  ©r  other  mat¬ 
ter,  with  a  pen,  graver,  chiffel,  or  other  inflrument, 
to  fignify  or  denote  any  thing.  The  word  is  Greek, 
formed  from  the  verb,  gagarew,  infculperef 
44  to  engrave,  imprefs,”  &.C. 

The  various  kinds  of  chara&ers  may  be  reduced  to 
three  heads,  viz.  Literal  CharaBers ,  Numeral  Charac - 
ters,  and  Abbreviations . 

I.  Literal  CHARACTER ,  is  a  letter  of  the  alphabet, 
ferving  to  indicate  fome  articulate  found,  expreflive 
of  fome  idea  or  conception  of  the  mind.  See  Al¬ 
phabet. 

1.  Thefe  may  be  divided,  with  regard  to  their  na¬ 
ture  and  ufe,  into  Nominal  Characters,  or  thofe  we  pro¬ 
perly  call  letters ;  which  ferve  to  exprefs  the  names  of 
things  :  See  Letter.  Real  CharaBers ;  thofe  that 
inflead  of  names  exprefs  things  and  ideas  :  See  Idea, 

&c.  Emblematical  or  Symbolical  CharaBers  ;  which 
have  this  in  common  with  real  ones,  that  they  exprefs 
the  things  themfelves  ;  but  have  this  further,  that 
they  in  fome  meafure  perfonate  them,  and  exhibit  their 
form  :  fuch  are  the  hieroglyphics  of  the  ancient  Egyp¬ 
tians.  See  Hieroglyphic,  Symbol,  &c. 

2.  Literal  CHARACTERS  may  be  again  divided,  with 
regard  to  their  invention  and  ufe,  into  particular  and 
general  or  univerfaL 

Particular  CHARACTERS ,  are  thofe  peculiar  to  this, 
or  that  nation.  Such  are  the  Roman,  Italic,  Greek, 
Hebrew,  Arabic,  Gothic,  Chinefe,  &c.  charaBers . — » 

See  Hebrew,  Gothic,  Chinese,  &c. 

Univtrfal 


C  H  A  [  39t  ]  C  H  A 


ll'a^en.  Vmverfal  CHARACTERS ,  are  alfo  real  charaBers ,  and 
i-»rr— ^make  what  fome  authors  call  a  Philosophical  Lan¬ 
guage* 

That  diverfity  of  charaBers  ufed  by  the  feveral  na¬ 
tions  to  exprefs  the  fame  idea,  is  found  the  chief  ob- 
ftacle  to  the  advancement  of  learning  :  to  remove  this, 
feveral  authors  have  taken  occafion  to  propofe  plans 
of  charaBers  that  Ihould  be  univerfal,  and  which  each 
people  fhould  read  in  their  own  language.  The  cha- 
raBer  here  is  to  be  real,  not  nominal :  to  exprefs  things 
and  notions  j  not,  as  the  common  ones,  letters  or  founds : 
yet  to  be  mute,  like  letters,  and  arbitrary  j  not  emble¬ 
matical,  like  hieroglyphics. 

Thus,  every  nation  Ihould  retain  its  own  language, 
yet  every  one  underftand  that  of  each  other,  without 
learning  it  *,  only  by  feeing  a  real  or  univerfal  charaBer , 
which  Ihould  fignify  the  fame  things  to  all  people,  by 
what  founds  foever  each  exprefs  it  in  their  particular 
idiom.  For  inftance,  by  feeing  the  charaBer  deftined 
to  fignify  to  drink ,  an  Englifhman  ihould  read  to  drink  ; 
a  Frenchman,  boire ;  a  Latin,  bibere  ;  a  Greek  *ximv  \ 
a  Jew,  ;  a  German,  trincken  ;  and  fo  of  the  reft  j 
in  the  fame  manner  as  feeing  a  horfe,  each  people  ex- 
preffes  it  after  their  own  manner  j  but  all  mean  the 
fame  animal. 

This  real  charaBer  is  no  chimera  *,  the  Chinefe  and 
Japanefe  have  already  fomething  like  it.  They  have 
a  common  charaBer ,  which  each  of  thofe  nations  un¬ 
derftand  alike  in  their  feveral  languages  5  though  they 
pronounce  them  with  fuch  different  founds,  that  they 
do  not  underftand  one  another  in  fpeaking. 

The  firft  and  moil  confiderable  attempts  for  a  real 
charaBer ,  or  philofophical  language,  in  Europe,  are 
thofe  of  Biiliop  Wilkins  and  Dalgarme  :  but  thefe, 
with  how  much  art  foever  they  were  contrived,  have 
yet  proved  ineffectual. 

M.  Leibnitz  had  fome  thoughts  the  fame  way ;  he 
thinks  thofe  great  men  did  not  hit  the  right  method. 
It  was  probable,  indeed,  that  by  their  means,  people 
who  do  not  underftand  one  another  might  eafily  have 
a  commerce  together  j  but  they  have  not  hit  on  true 
real  charaBers . 

According  to  him,  the  charaBers  fhould  refcmble 
thofe  ufed  in  algebra  ;  which,  in  effeCt,  are  very 
fimple,  yet  very  expreffive  \  without  any  thing  fuper- 
fluous  or  equivocal }  and  contain  all  the  varieties  re¬ 
quired. 

The  real  charaBer  of  Bifliop  Wilkins  has  its  juft  ap- 
plaufe :  Dr  Hook  recommends  it  on  his  own  know* 
ledge  and  experience,  as  a  moft  excellent  fcheme  ;  and 
to  engage  the  world  to  the  ftudy  thereof,  publifhes 
fome  fine  inventions  of  his  own  therein. 

M.  Leibnitz  tells  us,  he  had  under  confideration  an 
alphabet  of  human  thoughts  ;  in  order  to  a  new  philofo¬ 
phical  language,  on  his  own  fcheme  :  but  his  death 
prevented  its  being  brought  to  maturity. 

M.  Lodwic,  in  the  Philofophical  Tran  fa  <51  ions,  gives 
us  a  plan  of  an  univerfal  alphabet  or  charaBer  of  another 
kind  :  this  was  to  contain  an  enumeration  of  all  fuch 
fingle  founds,  or  letters,  as  are  ufed  in  any  language  5 
by  means  wheredf,  people  fhould  be  enabled  to  pro¬ 
nounce  truly  and  readily  any  language  5  to  deferibe 
the  pronunciation  of  any  language  that  fhall  be  pro¬ 
nounced  in  their  hearing,  fo  as  others  accuftomed  to 
this  language,  though  they  had  never  heard  the  lan¬ 


guage  pronounced,  fhall  at  firft:  be  able  truly  to  pro- Charade??, 
nounce  it :  and,  laftly,  this  charaBer  to  ferve  as  a  itand-  *Vr*~*a/ 
ard  to  perpetuate  the  founds  of  any  language.  In 
the  Journal  Litteraire,  an.  1720,  we  have  a  very  inge¬ 
nious  projcCt  for  an  univerfal  charaBer .  The  author, 
after  obviating  the  objections  that  might  be  made  a- 
gainft  the  feafiblenefs  of  fuch  fchemes  in  the  general, 
propofes  his  own  :  his  charaBers  are  to  be  the  common 
Arabic,  or  numeral  figures.  The  combinations  of  thefe 
nine  are  fufheient  to  exprefs  diftinCtly  an  incredible 
quantity  of  numbers,  much  more  than  we  fhall  need 
terms  to  fignify  ©ur  aCtions,  goods,  evils,  duties,  paf- 
fions,  &c.  Thus  is  all  the  trouble  of  framing  and 
learning  any  new  charaBer  at  once  faved  5  the  Arabic 
figures  having  already  all  the  univerfality  required. 

The  advantages  are  immenfe.  For,  17/20,  We  have 
here  a  liable,  faithful  interpreter  ;  never  to  be  cor¬ 
rupted  or  changed,  as  the  popular  languages  continu¬ 
ally  are.  ido,  Whereas  the  difficulty  of  pronouncing 
a  foreign  language  is  fuch  as  ufually  gives  the  learner 
the  greateft  trouble,  and  there  are  even  fome  founds 
which  foreigners  never  attain  to,  in  the  charaBer  here 
propofed  this  difficulty  has  no  place  :  every  nation  is 
to  pronounce  them  according  to  the  particular  pronun¬ 
ciation  that  already  obtains  among  them.  All  the  dif¬ 
ficulty  is,  the  accuftoming  the  pen  and  the  eye  to  affix 
certain  notions  to  charaBers  that  do  not,  at  firft  fight, 
exhibit  them.  But  this  trouble  is  no  more  than  we 
find  in  the  ftudy  of  any  language  whatever. 

The  indentions  of  words  are  here  to  be  expreffed  by 
the  common  letters.  For  inftance,  the  fame  charaBer 
fhall  exprefs  a  JUly  or  a  colt,  a  horfe  or  a  ??iare ,  an  old 
horfe  or  an  old  marey  as  accompanied  with  this  or  that 
diftinCtive  letter,  which  fhall  ffiow  t^e  fex,  youth,  ma¬ 
turity,  or  old  age  ;  a  letter  alfo  to  exprefs  the  bignefs 
or  fize  of  things  5  thus  v.  g.  a  man  with  this  or  that 
letter,  to  fignify  a  great  man ,  or  a  little  man ,  &c. 

The  ufe  of  thofe  letters  belongs  to  the  grammar  } 
which,  once  well  underftood,  would  abridge  the  voca¬ 
bulary  exceedingly.  An  advantage  ©f  this  grammar 

is,  that  it  would  only  have  one  declcnfion  and  one 
conjugation  :  thofe  numerous  anomalies  of  grammar^ 
ans  are  exceeding  troublefome  5  and  arife  hence,  that 
the  common  languages  are  governed  by  the  populace, 
who  never  reafon  on  what  is  bed  :  but  in  the  charaBer 
here  propofed,  men  of  fenfe  having  the  introduction  of 

it,  would  have  a  new  ground,  whereon  to  build  regu¬ 
larly. 

A  new  univerfal  character  has  been  propofed  by  Mr 
Northmore  of  London,  by  which  different  nations  may 
communicate  their  fentiments  to  each  other.  His  ori¬ 
ginal  plan  was,  to  make  the  fame  numerical  figure  re- 
prefent  the  fame  word  in  all  languages.  But  he  found 
afterwards  that  it  might  be  improved,  by  ufing  a  figure 
not  for  every  word,  but  every  ufeful  word.  And  even 
thefe  he  thinks  might  be  abbreviated  by  adopting  cer¬ 
tain  uniform  fixed  figns,  the  number  of  which  would 
not  exceed  20,  for  the  various  parts  of  fpecch.  Words 
of  negation,  he  propofed,  to  be  expreffed  by  a  prefixed 
fign.  A  few  inftances  will  explain  the  author’s  meaning* 

huppof’e  the  number  5  to  reprefent  the  word  fee , 

6  —  —  a  tnan% 

7  —  —  %#, 

8  —  —  never , 
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Ch?ra&ers.  u  I  would  then  (fays  he)  exprefs  the  tenfes,  genders,  pcndage 
'■"""“V-"— '  cafes,  &c.  in  all  languages ,  in  fome  fuch  uniform  man¬ 
ner  as  the  follow  ing  ; 


(0 

5 

— 

prefent  tenfc,  — 

fee, 

(2) 

*5 

= 

perfeB  tenfe ,  — - 

faw, 

(3) 

•5 

perfeB  participle,  — 

feen, 

(4) 

33 

prefent  participle,  — 

feeing, 

(3) 

5- 

= 

future,  —  — 

will  fee, 

(6) 

fuhfiantive ,  — 

fight, 

(7) 

_± 

=3 

perfonal fuhfiantive, 

fpe&ator, 

(3) 

6 

zz: 

nominative  cafe,  — 

a  man, 

(9) 

6 

genitive,  — 

of  a  man, 

(10) 

6 

= 

dative ,  —  — 

to  a  man, 

00 

= 

feminine ,  —  — 

a  woman, 

(!2)  +  6 

rr 

plural,  —  — 

men, 

03) 

7 

= 

pofitive,  —  — 

happy, 

Cm) 

7 

comparative,  — 

happier, 

Cm) 

AS 

7 

= 

fupsrlative ,  — 

happied, 

_7 

= 

as  above,  N°  6.  — 

happinefs, 

Ci6> 

-7 

= 

negation,  —  — 

unhappy, 

<c  From  the  above  fpecimen,  I  fhould  find  no  difficul¬ 
ty  in  comprehending  the  following  fentence,  though 
it  were  written  in  the  language  of  the  Hottentots  : 

A  - - N. 

g?  6.  I  never  faw  a  more  unhappy  woman . 

“  Thofe  languages  which  do  not  ufe  the  pronoun 
prefixed  to  the  v6rb,  as  the  Greek  and  Roman,  &c. 
may  apply  it,  in  a  fmall  eharafter,  fimply  to  denomi¬ 
nate  the  perfon  •,  thus,  indead  of  9,  8,  .5,  I  never  faw  ; 
they  may  write,  8,  5.5,  which  will  fignify  that  the 
verb  is  in  the  firft  perfon,  and  will  dill  have  the  fame 
meaning.” 

Our  author  thinks,  that  according  to  this  fcheme  of 
an  univerfal  chara&er,  about  20  figns,  and  lefs  than 
10,000  chofen  words  (fynonyms  being  fet  afide),  would 
nnfwer  all  the  ends  propofed  •,  and  that  foreigners,  by 
referring  to  their  numerical  di&ionary,  would  eafily 
comprehend  each  other.  He  proceeds  next  to  diew 
how  appropriate  founds  may  be  given  to  his  figns,  and 
an  univerfal  living  language  formed  from  the  univerfal 
charaBers . 

To  attain  this  end,  he  propofes  to  didinguifli  the  ten 
numerals  by  ten  monofyllabic  names  of  eafy  pronun¬ 
ciation,  and  fuch  as  may  run  without  difficulty  into  one 
another.  To  illudrate  his  feheme,  however,  he  ealls 
them,  for  the  prefent,  by  their  common  Englifh  names; 
but  would  pronounce  each  number  made  ufe  of  by  ut¬ 
tering  feparately  its  component  parts,  after  the  manner 
of  accountants.  Thus,  let  the  number  6943  reprefent 
the  word  horfe ,  he  would  not,  in  the  univerfal  language, 
call  a  horfe  fix  thoufand  nine  hundred  and  forty-three ,  but 
fix,  nine ,  four ,  three ,  and  fo  on  for  all  the  words  of  a 
fentence,  making  the  proper  hop  at  the  end  of  each. 
In  the  fame  manner,  a  didinft  appellation  mud  be  ap¬ 
propriated  to  each  of  the  prefixed  figns,  to  be  pronoun¬ 
ced  immediately  after  the  numeral  to  which  it  is  an  ap- 
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Thus,  U  plu  be  the  appellation  or  the  fignCharaaer 
of  the  plural  number,  fix ,  nine ,  four,  three,  plu  will 
be  horfes . 

“  Thus  (fays  our  author),  I  hope,  it  is  evident  that 
about  30  or  40  didindl  fyllables  are  fuffieient  for  the 
above  purpofe  *,  but  I  am  much  midaken  if  eleven  only 
will  not  anfwer  the  fame  end.  This  is  to  be  done  by 
fubdituting  the  fird  20  or  30  numerals  for  the  figns, 
and  faying,  as  in  algebra,  that  a  term  is  in  the  power 
of  fuch  a  number,  which  may  be  expreffcd  by  the  fim- 
ple  word  under .  Ex.  gr .  Let  6943  reprefent  the  word 
horfe  ;  and  fuppofe  4  to  be  the  fign  of  the  plural  num¬ 
ber,  I  would  write  the  \rord  thus  j  and  pro¬ 

nounce  it,  fix,  nine,  four,  three,  in  the  power  of  or  un¬ 
der  four.  By  thefe  means  eleven  didindt  appellations 
would  be  fuffieient,  and  time  and  ufe  .would  much  ab¬ 
breviate  the  pronunciation.” 

But  the  difficulty  is  not  in  inventing  the  mod  Am¬ 
ple,  eafy,  and.  commodious  charaBer,  but  in  engaging 
the  feveral  nations  to  ufe  it ;  there  being  nothing  they 
agree  lefs  in,  than  the  underdanding  and  purfuing  their 
common  intereft. 

3.  Literal  chara&ers  may  again  be  divided,  with  re- 
fpe£t  to  the  nations  among  whom  they  have  been  in¬ 
vented,  into  Greek  ehara&ers,  Roman  characters,  He¬ 
brew  ehara£ters,  &c.  The  Latin  chara&er  now  ufed 
through  all  Europe,  was  formed  from  the  Greek,  as  the 
Greek  was  from  the  Phoenician  ;  and  the  Phoenician, 
as  well  as  the  Chaldee,  Syriac,  and  Arabie  chara&ers, 
were  formed  from  the  ancient  Hebrew,  which  fubfided 
till  the  Babylonifh  captivity ;  for  after  that  event  the 
character  of  the  Aflyrians,  whieh  is  the  fquare  Hebrew 
now  in  ufe,  prevailed,  the  ancient  being  only  found  on 
fome  Hebrew  medals,  commonly  called  Samaritan  me¬ 
dals.  It  was  in  1091  that  the  Gothic  chara&ers,  in¬ 
vented  by  Ulfilas,  *  were  abolifhed,  and  the  Latin  ones 
edablifhed  in  their  room. 

Medallids  obferve,  that  the  Greek  chara£ler,  con¬ 
fiding  only  of  majufeule  letters,  has  preferved  its  uni¬ 
formity  on  all  medals,  as  low  as  the  time  of  Gallienus, 
from  which  time  it  appears  fome  what  weaker  and 
rounder  :  from  the  time  of  Condantine  to  Michael  we 
find  only  Latin  chara&ers :  after  Michael,  the  Greek 
characters  recommence ;  but  from  that  time  they  be¬ 
gan  to  alter  with  the  language,  whieh  was  a  mixture  of 
Greek  and  Latin.  The  Latin  medals  preferved  both 
their  chara&ers  and  language  as  low  as  the  tranflation 
of  the  feat  of  the  empire  to  Condantinople :  towards 
the  time  of  Deeius  the  ehara&er  began  to  lofe  its 
roundnefs  and  beauty  ;  fome  time  after,  it  retrieved 
and  fubfided  tolerably  till  the  time  of  Judin,  when  it 
degenerated  gradually  into  the  Gothic.  The  rounder, 
then,  and  better  formed  a  chara&er  is  upon  a  medal, 
the  fairer  pretence  it  has  to  antiquity. 

II.  Numeral  CHARACTERS,  or  eharafters  ufed  to  ex¬ 
prefs  numbers,  are  either  letters  or  figures. 

The  Arabic  chara£ter,  ealled  al'fo  the  common  one, 
becaufe  it  is  ufed  almod  throughout  Europe  in  all  forts 
of  calculations,  confids  of  thefe  ten  digits,  1,  2,  3,  4, 

5,  6,  7,  8,  9,  0. 

The  Roman  numeral  ehara&er  confids  of  feven  ma- 
jufcule  letters  of  the  Roman  alphabet,  viz.  I,  V,  X, 

L,  C,  D,  M.  The  I  denotes  one,  V  five,  X  ten, 

L  fifty,  C  a  hundred,  D  five  hundred,  and  M  a  thou¬ 
fand.  The  I  repeated  twice  makes  two,  II ;  thrice, 

three. 
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ll.&ers. 
*-■< — ' 


three,  III.  Four  is  exprefled  thus,  IV.  as  I  before  V 
or  X  takes  an  unit  from  the  number  exprefled  by  thefe 
letters*  To  exprefs  fix,  an  I  is  added  to  a  V,  VI.  ; 
for  feven,  two,  VII. ;  and  for  eight,  three,  VIII.  Nine 
is  exprefled  by  an  I  before  X,  thus,  IX.  The  fame 
remark  may  be  made  of  the  X  before  L  or  C,  except 
that  the  diminution  is  by  tens  ;  thus,  XL  denotes 
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tens;  thus,  CCIDD  exprefles  ten  thoufand,  CCCIDDD 


Characters  ufed  in  Algebra , 
troduCtion. 


<5  or  S  Conjun  <Elion 
SS  Semifextile 
*  Sextile 
Q  Quintile 
O  Quartile 
Td  Tredecile 


Of  the  Afpe&s. 


or  112  pounds 


<qTS  quarters 


V°  vero 


}/»& 


Vo L.  V.  Part  L 


£.  or  /.  pounds  Sterling 
pr  per  or  by,  pr  ann. 
by  the  year,  pr  cent. 


H  A 

Rx  rixdollar 
Dc  ducat 

P.  S.  poflfcript,  &c. 


Characters. 


forty,  XC  ninety,  and  LX  fixty.  The  C  before  D 
or  M  di miniflies  each  by  a  hundred.  The  number 
five  hundred  is  fometimes  exprefled  by  an  I  before  a 
C  inverted,  thus,  ID  ;  and  initead  of  M,  which  figni- 
fies  a  thoufand,  an  I  is  fometimes  ufed  between  two 
C’s  the  one  direCt,  and  the  other  inverted,  thus,  CID. 
The  addition  of  C  and  D  before  or  after  raifes  CID  by 


a  hundred  thoufand.  The  Romans  alfo  exprefled  any 
number  of  thoufands  by  a  line  drawn  Over  any  numeral 
lefs  than  a  thoufand  ;  thus,  "v  denotes  .Ave  thoufand, 
Lx  fixty  thoufand  ;  fo  likewife  M  is  one  million,  mm 
is  two  millions,  &c. 

The  Greeks  had  three  ways  of  exprefiing  numbers  : 

1.  Every  letter,  according  to  its  place  in  the  alphabet, 
denoted  a  number,  from  a,  one,  to  at,  twenty-four. 

2.  The  alphabet  was  divided  into  eight  units,  cc  one, 
/3  two,  y  three,  &c.;  into  eight  tens,  <  ten,  k  twenty, 
A  thirty,  &:c.;  and  eight  hundreds,  g  one  hundred, 
c  two  hundred,  r  three  hundred,  See.  3.  I  flood  for 
one,  II  five,  A  ten,  H  a  hundred,  X  a  thoufand  M  ten 
thoufand;  and  when  the  latter  n  enclofed  any  of  thefe, 
exeept  I,  it  fliowed  the  enclofed  letter  to  be  five  times 
its  value ;  as  ;  \K\  fifty,  |h|  five  hundred,  |x|  five  thou¬ 
fand,  |m|  fifty  thoufand. 

The  French  CHARACTERS  ufed  in  the  chdmber  of  ac¬ 
counts,  and  by  perfons  concerned  in  the  management 
of  there  venue,  is,  properly  fpeaking,  nothing  elfe  than 
the  Roman  numerals,  in  letters  that  are  not  majufcule  : 
thus,  inftead  of  exprefling  fifty-fix  by  LVI,  they  de¬ 
note  it  by  fmailer  characters,  lvj. 

III.  Characters  of  Abbreviations,  &c.  in  feveral 
ef  the  arts,  are  fymbols  contrived  for  the  more  concife 
and  immediate  conveyance  of  the  knowledge  of  things. 
For  the 


CHARACTERS  in  Geometry  and  Trigonometry . 

||  the  charaCler  of  paral-  V  equiangular  or  fimi- 
lelifm  lar 

A  triangle  equilateral 

2.  fquare  an  angie 

Li  O  reClangle  right  angle 

O  circle  _L  perpendicular 

0  denotes  a  degree;  thus,  450  implies  45  degrees. 
'  denotes  a  minute;  thus,  50'  is  50  minutes.  ",  n\ 
denote  feconds,  thirds,  and  fourths  :  and  the  fame 
charaClcrs  are  ufed  when  the  progreflions  are  by  tens, 
as  it  is  here  by  fixties. 


Characters  in  Grammar ,  Rhetoric ,  Poetry ,  &.c. 

doCtor  in  divini- 


(  )  parenthefis 
[J  crotchet 
-  hyphen 
’  apoftrophe 
emphafis  or  accent 
breve 
••  dialyfis 

A  caret  and  circumflex 
f  J.  and  *  references 
§  feCtion  or  divifion 
IT  paragraph 
“  quotation 


D.  D. 

ty 

V.  D.  M.  minifler  of  the 


word  of  God 
LL.  D.  doCtor  of  lawrs 
J.  V.  D.  doCtor  of  ci¬ 
vil  and  common  law 
M.  D.  doCtor  in  phyfic 
A.  M.  mafter  of  arts 
A.  B.  bachelor  of  arts 
F.  R.  S.  fellow  of  the  roy¬ 
al  fociety. 


For  the  other  characters  ufed  in  Grammar,  fee  Com¬ 
ma,  Colon,  Semicolon. 


Characters  among  the  ancient  Lawyers ,  and  in  ancient 
Infcriptions. 


fee  Algebra,  In- 


§  paragraph 
ff  digefts 

Scto.  fenatus  confulto 
E.  extra 

S.  P.  Q.  R.  fenatus  po- 
pulufque  Romanus 
P.  P.  pater  patriae 


C.  Code 

C.  C.  confules 
T.  titulus 

P.  P.  D.  D.  propria 
pecunia  dedicavit 

D.  D.  M.  dono  dedit 
ihonu  men  turn. 


A  Trine 
Bq  Biquintle 
Vc  Quincunx 
o°  Oppofition 
d  Dragon’s  head 
75  Dragon’s  tail 

Of  Time. 

A.  M.  ante  meridiem ,  before  the  fun  comes  upon  the 
meridian. 

G.  or  N.  noon. 

P M.  poji  meridiem,  when  the  fun  is  paft  the  meridian. 

CHARACTERS  in  Commerce . 

D°  ditto,  the  fame  S  or  j  (hillings 

N°  numero ,  or  number  d  pence  or  deniers 

F  'folio,  or  page  ft  pound  weight 

C  or  ®  hundred  weight,  R°  reBo  ~ 


CHARACTERS  in  Medicine  and  Pharmacy . 


§3  recipe 
tf,  aa,  or  ana,  of  each 
alike 

ft  a  pound,  Or  a  pint 
5  an  ounce 
5  a  drachm 
§  a  fcruple 
gr.  grains 

fi  or  /j1  half  of  any 
thing 

cong.  congius,  a  gallon 
coch.  cochleare,  a 
fpoonful 


M.  manipulus,  a  hand¬ 
ful 

P.  a  pugil 

P.  TE .  equal  quanti¬ 
ties 

S.  A.  according  to  art 

q.  s.  a  fufficient  quan¬ 
tity 

q.  pi.  as  much  as  you 
pleafe 

P.  P.  pul  vis  patrum,  the 
Jefuits  bark. 


Characters  upon  Tomb-Jiones . 


S.  V.  Sifie  viator,  i.  e .  Stop  traveller. 

M.  S.  Memoriae  facrum,  i.  e .  Sacred  to  the  me¬ 
mory. 

3  D 


D. 


t 


Charafters. 
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D.  M.  Diis  manibus. 

J.  H.  S.  Jefus. 

X.  P.  a  charafter  found  in  tbc  catacombs,  about 
the  meaning  of  which  authors  are  not  agreed. 

CHARACTERS  ufed  in  Mujic ,  and  of  Mufical  Notes  with 
their  proportions,  are  as  follows. 
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chara&er  of  a  large 
a  long 
a  breve 
a  fcmibrev*e 


crotchet 

quaver 

femiquaver, 

demifemiquaver 


T«* 


FI 

o 

^  a  minim  w 

$  charafter  of  a  fharp  note  5  this  charafter,’ at  the 
beginning  of  a  line  or  fpace,  denotes  that  all  the  notes 
in  that  line  arc  to  be  taken  a  femitone  higher  than  in 
the  natural  feries ;  and  the  fame  affects  all  .the  oftaves 
above  and  below,  though  not  marked  :  but  when  pre¬ 
fixed  to  any  particular  note,  it  (hows  that  note  alone 
to  be  taken  a  femitone  higher  than  it  would  be  with¬ 
out  fuch  a  charafter. 

[?  or  b ,  character  of  a  flat  note  :  this  is  the  con¬ 
trary  to  the  other  above  5  that  is,  a  femitone  loiver. 

1}  charafter  of  a  natural  note  ;  when  in  a  line  or 
feries  of  artificial  notes,  marked  at  the  beginning  \)  or 
the  natural  note  happens  to  be  required,  it  is  de¬ 
noted  by  this  charafter. 

'charafter  of  the  treble  cliff. 

charafter  of  the  mean  cliff. 
rj:  bafs  cliff. 

\  or  •£,  characters  of  common  duple  time,  fignify- 
inpr  the  meafure  of  two  crotchets  to  be  equal  to  two 
notes,  of  which  four  make  a  femibreve. 

Q  (£  5)  characters  that  diftinguifh  the  movements 
of  common  time,  the  firft  implying  flow,  the  fecond 
quick,  and  the  third  very  quick. 

i,  T,  h  h  charafters  of  fimple  triple  time,  the 
meafure  of  which  is  equal  to  three  femibreves,  or  to 
three  minims.  .  * 

4?  f  >  or  t?»  characters  of  a  mixed  triple  time,  where 
the  meafure  is  equal  to  fix  crotchets,  or  fix  quavers. 

or  f,  or  ?%,  or  f,  or  characters  of  compound 
triple  time. 

or  tt,  or  -A?  characters ■  of  that  fpecies 
of  triple  time  called  the  meafure  of  twelve  times. 

Character,  in  human  life,  that  which  is  peculiar 
in  the  manners  of  any  perfon,  and  diftinguifhes  him 
from  all  others. 

Good  Character,  is  particularly  applied  to  that  con- 
duft  which  is  regulated  by  virtue  and  religion  5  in  an 
inferior  but  very  common  fenfe,  it  is  underftood  of 
mere  honefty  of  dealing  between  man  and  man.  The 
importance  cf  a  good  charafter  in  the  commerce  of 
life  feems  to  be  univerfally  acknowledged. —  lo  thofe 
who  are  to  make  their  own  way  either  to  wealth  or 
honours,  a  good  charafter  is  ufually  no  lefs  neceflary 
than  addrefs  and  abilities.  To  transcribe  the  observation 
©f  an  elegant  moralift  :  though  human  nature  is  de¬ 
generate,  and  corrupts  itfelf  ftill  more  by  its  own  in¬ 
ventions  ;  yet  it  ufually  retains  to  the  laft  an  efteem 
for  excellence.  But  even  if  we  arc  arrived  at  fuch  an 
extreme  degree  of  depravity  as  to  have  loft  our  native 
icverence  for  virtue  *,  yet  a  regard  to  oTir  own  Intereft 
and  fafety,  which  we  feldom  lofe,  will  lead  us  to  ap- 
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ply  for  aid,  in  all  important  tranfaftions,  to  men  whole  Charade 
integrity  is  unimpeachcd.  When  we  choofe  an  aflift-  '  v—*- 

ant,  a  .partner,  a  fervant,  our  firft  inquiry  is  concerning 
his  charafter.  When  we  have  occafion  for  a  counfel- 
lor  or  attorney,  a  phyfician  or  apothecary,  whatever 
we  may  be  ourfelves,  we  always  choofe  to  truft  our 
property  and  perfons  to  men  of  the  beft  charafter. 

When  we  fix  on  the  tradefmen  who  are  to  fupply  us 
w  ith  neceffaries,  we  arc  not  determined  by  the  fign  of 
the  lamb,  or  the  wolf,  or  the  fox,  nor  by  a  (hop  fitted 
up  in  the  moft  elegant  tafte  5  but  by  the  faireft  repu¬ 
tation.  Look  into  a  daily  newfpaper,  and  you  will 
fee,  from  the  higheft  to  the  loweft  rank,  how  import¬ 
ant  the  charafters  of  the  employed  appear  to  the  em¬ 
ployers.  After  the  advertifement  has  enumerated  the 
qualities  required  in  the  perfon  wanted,  there  conftant- 
ly  follows,  that  none  need  apply  vTho  cannot  bring  an 
undeniable  charafter.  Offer  yourfelf  as  a  candidate 
for  a  feat  in  parliament,  be  promoted  to  honour  and 
emolument,  or  in  any  refpeft  attraft  the  attention 
of  mankind  upon  yourfelf,  and  if  you  are  vulner¬ 
able  in  your  charafter,  you  will  be  deeply  wound¬ 
ed.  This  is  a  general  teftimony  in  favour  of  ho- 
nefty,  which  no  writings  and  no  practices  can  poflibly 
refute. 

Young  men,  therefore,  whofe  charafters  are  yet 
unfixed,  and  who  confcquently  may  render  them  juft 
fuch  as  they  wifii,  ought  to  pay  great  attention  to  the- 
firft  fteps  which  they  take  on  entrance  into  life.  They 
are  ufually  carelefs  and  inattentive  tothisobjeft.  Lhey 
purfue  their  own  plans  with  ardour,  and  negleft  the 
opinions  ivhich  others  entertain  of  them.  By  fome 
thoughtlefs  aftion  or  expreflion,  they  fuffer  a  mark  to 
be  impreffed  upon  them,  which  fcarcely  any  fubfequeni 
merit  can  entirely  erafe.  Every  man  will  find  fome 
perfons,  who,  though  they  are  not  profeffed  enemies, 
yet  view  him  with  an  envious  or  a  jealous  eye,  and  who 
will  gladly  revive  any  tale  to  which  truth  has  given  the 
flighted:  foundation. 

In  this  turbulent  and  confufed  feene,  where  our 
words  and  aftions  are  often  mifunderftood,  and  often- 
er  mifrep  refen  ted,  it  is  indeed  difficult  even  for  in¬ 
nocence  and  integrity  to  avoid  reproach,  abufe,  con¬ 
tempt,  and  hatred.  Thefe  not  only  hurt  our  intereft 
and  impede  our  advancement  in  life,  but  forely.  affiift 
the  feelings  of  a  delicate  and  tender  mind.  It  is  then 
the  part  of  wifdom  firft  to  do  every  thing  in  our  power 
to  prefer vc  an  irreproachable  charafter,  and  then  to  let 
our  happinefs  depend  chiefly  on  the  approbation  of  our 
own  conlcicnces,  and  on  the  advancement  of  our  inte¬ 
reft  in  a  world  where  liars  fhall  not  be  believed,  and 
where  flanders  fhall  receive  countenance  from  none 
but  him  who,  in  Greek,  is  called  by  way  of  eminence, 
Diabolus ,  or  the  calumniator. 

Character,  in  Poetry,  particularly  the  epopee  and 
drama,  is  the  refult  of  the  manners  or  peculiarities  by 
which  each  perfon  is  diftinguiflied  from  others. 

The  poetical  charafter,  fays  M.  Boffu,  is  not  pro¬ 
perly  any  particular  virtue  or  quality,  but  a  compofi- 
tion  of  feveral  which  arc  mixed  together,  in  a  diffc- 
rent  degree,  according  to  the  neceflity  of  the  fable  an 
the  unity  of  the  aftion  :  there  muft  be  one,  however, 
to  reign  over  all  the  '-eft  \  and  this  muft  be  found,  m 
fome  degree,  in  every  part,  ihe  firft  quality  hi  A- 
chilles,  is  wrath  ;  in  Ulyffcs,  diffimulation  \  and  in 
7  ?  iEncas, 
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aara&er,  JE nqas,  mildnefs :  but  as  tbefe  chara&ers  cannot  be 
■  arader- aione>  they  muft  be  accompanied  with  others  to  em- 
llliC*  ,  belliih  them,  as  far  as  they  are  capable,  either  by 
1  hiding  their  defers,  as  in  the  anger  of  Achilles,  which 

is  palliated  by  extraordinary  valour  •,  or  by  making 
them  centre  in  fomc  folid  virtue,  as  in  UlyfTes,  whofe 
diflimulation  makes  a  part  of  his  prudence  ;  and  in 
iEneas,  whofe  mildnefs  is  employed  in  a  fubmiflion  to 
the  will  of  the  gods.  In  the  making  up  of  which 
union,  it  is  to  be  obferved,  the  poets  have  joined  to¬ 
gether  fuch  qualities  as  are  by  nature  the  moil  com¬ 
patible  ;  valour  with  anger,  piety  with  mildnefs,  and 
prudence  with  difiimulation.  The  fable  required  pru¬ 
dence  in  UlyfTes,  and  piety  in  ALneas ;  in  this,  there¬ 
fore,  the  poets  were  not  left  to  their  choice  :  but  Ho¬ 
mer  might  have  made  Achilles  a.  coward  without  a- 
bating  any  thing  from  the  judnefsof  his  fable  fo  that 
it  was  the  necelhty  of  adorning  his  character,  that 
obliged  him  to  make  him  valiant :  the  character,  then, 
of  a  hero  in  the  epic  poem,  is  compounded  of  three 
forts  of  qualities :  the  fir  It  eficntial  to  the  fable  ^  the 
fecond,  embellilhments  of  the  firfl }  and  valour,  which 
iiiltains  the  other  two,  makes  the  third. 

Unity  of  chara&er  is  as  necciTary  as  the  unity  of 
the  fable.  For  this  purpofe  a  perfon  fhould  be  the 
fame  from  the  beginning  to  the  end  :  not  that  he  is 
always  to  betray  the  fame  fentiments,  or  one  pafiion  ; 
but  that  he  fhould  never  fpeak  nor  a6l  ineonfiflently 
with  his  fundamental  character.  For  inflance,  the 
weak  may  fome times  Tally  into  a  warmth,  and  the 
bread  of  the  pafiionate  be  calm,  a  change  which  often 
introduces  in  the  drama  a  very  affefting  variety  :  but 
if  the  natural  difpolition  of  the  former  was  to  be  repre- 
fented  as  boiderous,  and  that  of  the  latter  mild  and 
foft,  they  would  both  a6t  out  of  character,  and  contra¬ 
dict  their  perfons. 

True  characters  are  fuch  as  we  truly  and  really  fee 
in  men,  or  may  exid  without  any  contradiction  to 
nature :  no  man  quedions  but  there  have  been  men 
as  generous  and  as  good  as  Aeneas,  as  pafiionate  and 
as  violent  as  Achilles,  as  prudent  and  wife  as  UlyfTes, 
as  impious  and  atheiflical  as  Mezentius,  and  as  amo¬ 
rous  and  pafiionate  as  Dido  all  thefe  characters, 
therefore,  are  true,  and  nothing  but  jud  imitations 
of  nature.  On  the  contrary,  a  character  is  falfe  when 
an  author  fo  feigns  it,  that  one  can  fee  nothing  like 
it  in  the  order  of  nature  wherein  he  defigns  it  fhall 
itand  :  thefe  characters  fhould  be  wholly  excluded  from 
a  poem,  becaufe  tranfgrefiing  the  bounds  of  probabili¬ 
ty  and  reafon,  they  meet  with  no  belief  from  the  read¬ 
ers  \  they  are  fiClions  of  the  poet’s  brain,  not  imita¬ 
tions  of  nature  )  and  yet  all  poetry  confilts  of  an  imita¬ 
tion  of  nature. 

Character  is  alfo  ufed  for  certain  vifible  qualities, 
which  claim  refpeCt  or  reverence  to  thofe  veited  there¬ 
with. — The  majedy  of  kings  gives  them  a  character 
’ivhieh  procures  refpeCt  from  the  people.  A  bifhop 
fhould  fudain  his  character  by  learning  and  folid  piety, 
rather  than  by  worldly  ludre,  &c.  The  law  of  na¬ 
tions  fecurcs  the  character  of  an  ambaffador  from  all 
infults. 

Character,  among  naturalids,  is  fynonymous  with 
the  definition  of  the  genera  of  animals,  plants,  &e. 

CHARACTERISTIC,  in  general,  is  that  which 
characterizes  a  thing  or  perion,  i.  e.  conditutes 


its  character,  whereby  it  is  didinguifiied.  See 

RACTER.  •  Charade 

Characteristic,  is  peculiarly  ufed  in  grammar, 
for  the  principal  letter  of  a  word  :  which  is  preferved 
in  molt  of  its  temfes  and  moods,  its  derivatives  and 
compounds. 

CHARACTERISTIC  of  a  Logarithm ,  is  its  index  or  ex¬ 
ponent.  Sec  Logarithm. 

Characteristic  Triangle  of  a  Curve,  in  the  higher 
geometry,  is  a  reCtilinear  right-angled  triangle,  whofe 
hypothenufe  makes  a  part  of  the  curve,  not  lenfibly 
different  from  a  right  line.  It  is  fo  called,  becauib 
curve  lines  are  ufed  to  be  didinguifhed  hereby.  See 
Curve. 

CHARADE,  the  name  of  a  new  fpecies  of  compo- 
Titian  or  literary  amufement.  It  owes  its  name  to  the 
idler  who  invented  it.  Its  fubjeCt  mud  be  a  word  of 
two  fyllables,  each  forming  a  didinCt  word  :  and  thefe 
two  fyllables  are  to  be  concealed  in  an  enigmatical 
defeription,  fird  feparately,  and  then  together.  The 
exercifc  of  charades,  if  not  greatly  indruCtive,  is  at 
lead  innocent  and  amufing.  At  all  events,  as  it  has 
made  its  way  into  every  fafhionablc  circle,  and  has 
employed  even  Garrick,  it  will  fcarcely  be  deemed  un- 
wTorthy  of  attention.  The  fillinefs  indeed  of  mod  that 
have  appeared  in  the  papers  under  this  title,  are  not 
only  deditute  of  all  pleafantry  in  the  dating,  but  are 
formed  in  general  of  words  utterly  unfit  for  the  pur¬ 
pofe.  They  have  therefore  been  treated  with  the  con¬ 
tempt  they  deferved.  In  trifles  of  this  nature,  inae* 
curacy  is  without  excufe.  The  following  examples 
therefore  are  at  lead  free  from  this  blcmifh. 


I. 

My  firfl,  however  here  abufed, 

Defigns  the  fex  alone  ; 

In  Cambria,  fuch  is  cudom’s  pow’r, 

’Tis  Jenkin,  John,  or  Joan. 

My  fecond  oft  is  loudly  call’d, 

When  men  prepare  to  fid  it : 

Its  name  delights  the  female  car ; 

Its  force,  may  none  refid  it : 

It  binds  the  wxak,  it  binds  the  drong. 

The  wealthy  and  the  poor  5 
Still  ’tis  to  joy  a  paffport  deem’d, 

For  fullied  fame  a  cure. 

It  may  enfure  an  age  of  blifs, 

Yet  mis’ries  oft  attend  it  $ 

To  fingers,  ears,  and  nofes  too, 

Its  various  lords  commend  it. 

My  whole  may  chance  to  make  one  drink, 
Though  vended  in  a  fifli  fhop  3 
’Tis  now  the  monarch  of  the  feas, 

And  has  been  an  archbidiop.  Her-ring. 

II. 

My  frfl,  when  a  Frenchman  is  learning  Englifh, 
ferves  him  to  fwear  by.  My  fecond,  is  cither  hay  or 
corn.  My  whole,'  is  the  delight  of  the  prefent  age  $ 
and  will  be  the  admiration  of  poderity.  Gar-rich, 

III. 

My  frfl ,  is  plowed  for  various  reafons,  and  grain  is 
frequently  buried  in  it  to  little  purpofe.  My  fecond, 
is  neither  riches  nor  honours  ;  yet  the  former  would 
generally  be  given  for  it,  and  the  latter  is  often  tade* 
lefs  without  it.  My  whole  applies  equally  to  fpring, 
fummer,  autumn,  and  winter  :  and  both  fiih  and  flefli, 
3  D  2  praile 
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Charade  praife  and  cenfure,  mirth  and  melancholy,  are  the  bet- 

Charcoal.  tCT  f°r  bcinS  in  iL  Sea'f0TK 

V y— — /  IV. 

My  firft ,  with  the  moft  rooted  antipathy  to  a  French¬ 
man,  prides  himfelf,  whenever  they  meet,  upon  flick¬ 
ing  clofe  to  his  jacket.  My  fecond \  has  many  virtues, 
nor  is  it  its  leaft  that  it  gives  name  to  my  firft.  My 
Ivhole,  may  I  never  catch  !  Tar-tar, 

V. 

Myyfry?,  is  one  of  England’s  prime  boafls  3  it  rejoi¬ 
ces  the  ear  of  a  horfe,  and  anguifhes  the  toe  of  a  man. 
Itily  fecond,  when  brick,  is  good  3  when  ftone,  better  3 
when  wooden ,  belt  of  all.  My  who/e ,  is  famous  alike 
for  rottennefs  and  tin.  Corn-wall, 

VI. 

My  firjl  is  called  bad  or  good, 

May  pleafure  or  offend  ye  3 
My  Jecond,  in  a  thirfty  mood, 

May  very  much  befriend  ye. 

My  whole ,  though  ffylcd  a  “  cruel  word,” 

May  yet  appear  a  kind  one  3 
It  often  may  with  joy  be  heard, 

With  tears* may  often  blind*  one.  Fare-well, 

vn. 

My  firf  is  equally  friendly  to  the  thief  and  the  lover, 
the  toper  and  the  fludent.  My  fecond  is  light’s  oppo- 
flte  :  yet  they  are  frequently  feen  hand  in  hand  3  and 
their  union,  if  judicious,  gives  much  pleafure.  My 
whole ,  is  tempting  to  the  touch,  grateful  to  the  fight, 
fatal  to  the  tafte.  Night-Jhade. 

CHARADRIUS,  the  Plover  and  Dotterel. 
Sec  Ornithology  Index, 

CHARAG,  the  tribute  which  Chriflians  and  Jews 
pay  to  the  grand  fignior. 

It  confiffs  of  ten,  twelve,  or  fifteen  francs  per  an¬ 
num,  according  to  the  cflate  of  the  party.  Men  be¬ 
gin  to  pay  it  at  nine  or  at  fixteen  years  old  3  women 
are  difpenfed  with,  as  alfo  priefts,  rabbins,  and  reli¬ 
gious. 

CHARAIMS,  a  feft  of  the  Jews  in  Egypt.  They 
live  by  themfelves,  and  have  a  feparate  fynagoguc  3 
and  as  the  other  Jews  are  remarkable  for  their  eyes, 
fo  are  thofe  for  their  large  nofes,  which  run  through 
all  the  families  of  this  feft.  Thefe  arc  the  ancient 
Effcnes.  They  ftriftly  obferve  the  five  books  of  Mo¬ 
les,  according  to  the  letter  3  and  receive  no  written 
traditions.  It  is  faid  that  the  other  Jews  would  join 
the  Charaims  ;  but  thofe  not  having  obferved  the  ex- 
aft  rules  of  the  law  with  regard  to  divorces,  thefe  think 
they  live  in  adultery. 

CHAR  ANTI  A.  See  Momordica,  Botany  In¬ 
dex, 

CIIARB ON,  in  the  manege,  that  little  black  fpot 
or  mark  which  remains  after  a  large  fpot  in  the  cavity 
of  the  corner  teeth  of  a  horfe  :  about  the  feventh  or 
eighth  year,  when  the  cavity  fills  up,  the  tooth  being 
fmooth  and  equal,  it  is  faid  to  be  rafed. 

CHARCAS,  the  fouthern  divifion  of  Peru  in 
South  America,  remarkable  for  the  filver  mines  of  Po- 
tofi. 

CPIARCOAL,  a  fort  of  artificial  coal,  or  fuel,  con¬ 
fiding  of  wood  half  burnt  3  chiefly  ufed  vrhere  a  clear 
flrong  fire,  without  fmoke,  is  required  3  the  humidity 
of  the  wood  being  here  moffly  diflipated,  and  exhaled 
in  the  fire  wherein  it  is  prepared. 
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The  microfcope  difeovers  a  furprifing  number  of  Chared 
pores  in  charcoal  :  they  are  difpofed  in  order,  and  v; 
traverfc  it  lengthwife  ;  fo  that  there  is  no  piece  of 
charcoal,  how  long  foever,  but  may  be  eafily  blown 
through.  If  a  piece  be  broken  pretty  fhort,  it  maybe 
feen  through  with  a  microfcope.  In  a  range  the  1 8th 
part  of  an  inch  long,  Dr  Hook  reckoned  150  pores  * 
wrhence  he  concludes,  that  in  a  charcoal  of  an  inch  dia¬ 
meter,  there  are  not  lefs  than  5,724,000  pores.  It  is 
to  this  prodigious  number  of  pores  that  the  blacknefs 
of  charcoal  is  owing  :  for  the  rays  of  light  ftriking  on 
the  charcoal,  are  received  and  abforbed  in  its  pores, 
inftead  of  being  reflefted  3  whence  the  body  muft  of 
necefiity  appear  black,  blacknefs  in  a  body  being  no 
more  than  a  want  of  refleftion.  Charcoal  was  an¬ 
ciently  ufed  to  diflinguifh  the  bounds  of  eflates  and  in¬ 
heritances  3  as  being  incorruptible,  when  let  very  deep 
within  ground.  In  effeft,  it  preferves  itfelf  fo  long, 
that  there  are  many  pieces  found  entire  in  the  ancient 
tombs  of  the  northern  nations.  M.  Dodart  fays, 
there  is  charcoal  made  of  corn,  probably  as  old  as 
the  days  of  Csefar  :  he  adds,  that  it  has  kept  fo  well, 
that  the  wheat  may  be  ftill  diftinguifhed  from  the 
rye  3  which  he  looks  on  as  proof  of  its  incorruptibi¬ 
lity. 

The  operation  of  charring  wood  is  performed  in 
the  following  manner  :  The  wrood  intended  for  this 
purpofe  is  cut  into  proper  lengths,  and  piled  up  in 
heaps  near  the  place  where  the  charcoal  is  intended  to 
be  made  :  vrhen  a  fufficient  quantity  of  wood  is  thus 
prepared,  they  begin  conftrufting  their  flacks,  for 
which  there  arc  three  methods.  The  firft  is  this :  They 
level  a  proper  fpot  ©f  ground,  of  about  12  or  15  feet 
in  diameter,  near  the  piles  of  wood  3  in  the  centre  of 
this  area  a  large  billet  of  wood,  fplit  acrofs  at  one  end 
and  pointed  at  the  other,  is  fixed  with  its  pointed  ex¬ 
tremity  in  the  earth,  and  two  pieces  of  wrood  inferted 
through  the  clefts  of  the  other  end,  forming  four  right 
angles  3  againft  thefe  crofs  pieces  four  other  billets  of  * 
wrood  are  placed,  one  end  on  the  ground,  and  the  other 
leaning  againft  the  angles.  This  being  finifhed,  a 
number  of  large  and  ftraight  billets  are  laid  on  the 
ground  to  form  a  floor,  each  being  as  it  were  the  radius 
of  the  circular  area  :  on  this  floor  a  proper  quantity  of 
brufh  or  fmall  wrood  is  ftrewed,  in  order  to  fill  up  the 
interftices,  when  the  floor  will  be  complete  3  and  in 
order  to  keep  the  billets  in  the  fame  order  and  pofition 
in  which  they  were  firft  arranged,  pegs  or  flumps  are 
driven  into  the  ground  in  the  circumference  of  the  cir¬ 
cle,  about  a  foot  diftant  from  one  another :  upon  this 
floor  a  ftage  is  built  with  billets  fet  upon  one  end,  but 
fomething  inclining  towards  the  central  billet  3  and  on 
the-tfips  of  thefe  another  floor  is  laid  in  a  horizontal  di- 
reftion,  but  of  fhortcr  billets,  as  the  whole  is,  when 
finifhed,  to  form  a  cone. 

The  fecond  method  of  building  the  flacks  for  ma¬ 
king  charcoal  is  performed  in  this  manner  :  A  long 
pole  is  erefted  in  the  centre  of  the  area  above  defcri- 
bed,  and  fevcral  fmall  billets  ranged  round  the  pole  on 
their  ends  :  the  interftices  betw  een  thefe  billets  and 
the  pole  is  filled  with  dry  brufhw’ocd,  then  a  floor  is 
laid  on  that  ftage,  in  a  reclining  pofition,  and  on 
that  a  fecond  floor,  See.  in „ the  fame  manner  as  de- 
feribed  above  3  but  in  the  lower  floor  there  is  a  billet 
larger  and  longer  than  the  reft,  extending  from  ths 

central 
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hattoal.  central  pole  to  fome  diftance  beyond  the  circumference 
of  the  circle. 

The  third  method  is  this  :  A  chimney,  or  aperture 
of  a  fquare  form,  is  built  with  billets  in  the  centre, 
from  the  bottom  to  the  top  j  and  round  thefe,  floors 
and  inelined  ftages  are  ereded,  in  the  fame  manner  as 
in  the  ftaeks  above  deferibed,  exeept  that  the  bafe  of 
this,  initead  of  being  circular  like  the  others,  is  fquare ; 
and  the  whole  flack,  when  completed,  forms  a  pyra- 
mid. 

The  ftaek  of  either  form  being  thus  finifhed,  is  coat¬ 
ed  over  with  turf,  and  the  furface  plaftered  with  a 
mixture  of  earth  and  eharcoal  dull  well  tempered  to¬ 
gether. 

The  next  operation  is  the  fetting  the  flack  on  fire. 
In  order  to  this,  if  it  be  formed  according  to  the  firft 
conftruflion,  the  central  billet  in  the  upper  flage  is 
drawn  out,  and  fomc  pieces  of  very  dry  and  combuf- 
tible  wood  are  placed  in  the  void  fpace,  ealled,  by 
workmen,  the  chimney,  and  fire  fet  to  thefe  pieees. 
If  the  flack  be  built  according  to  the  fecond  conftruc- 
tion,  the  eentral  pole  is  drawn  out,  together  with  the 
large  horizontal  billet  above  deferibed  }  and  the  void 
fpace  oceupicd  by  the  latter  being  filled  with  pieees  of 
very  dry  eombuflible  wood,  the  fire  is  applied  to  it  at 
the  bafe  of  the  flack.  With  regard  to  the  third  con- 
ftru&ion,  the  fquare  aperture  or  ehimney  is  filled  with 
fmall  pieees  of  very  dry  wood,  and  the  fire  applied  to 
it  at  the  top  or  apex  of  the  pyramidal  flack.  When 
the  flack  is  fet  on  fire,  either  at  the  top  or  bottom, 
the  greateft  attention  is  neeeflary  in  the  workman  \ 
for  in  the  proper  management  of  the  fire  the  chief 
difficulty  attending  the  art  of  making  good  eharcoal 
eonfifts.  In  order  to  this,  eare  is  taken,  as  foon  as 
the  flame  begins  to  iffue  fome  height  above  the  ehim¬ 
ney,  that  the  aperture  he  covered  with  a  piece  of  turf, 
but  not  fo  clofe  as  to  hinder  the  fmoke  from  pa  fling 
out  •,  and  whenever  the  fmoke  appears  to  iffue  very 
thick  from  any  part  of  the  pile,  the  aperture  mutt  be 
covered  'with  a  mixture  of  earth  and  eharcoal  duft. 
At  the  fame  time,  as  it  is  neeeflary  that  every  part  of 
the  ftaek  fhould  be  equally  burnt,  it  will  be  requifite 
for  the  workman  to  open  vents  in  one  part  and  (hut 
them  in  another.  In  this  manner  the  fire  muft  be 
kept  up  till  the  chareoal  be  fufficiently  burnt,  which 
will  happen  in  about  two  days  and  a  half  if  the  wood 
be  dry  }  but  if  green,  the  operation  will  not  be  finifh- 
cd  in  lefs  than  three  days.  When  the  chareoal  is 
thought  to  be  fuffieicntly  burnt,  which  is  eafily  known 
from  the  appearance  of  the  fmoke,  and  the  flames  no 
longer  iffuing  with  impetuofity  through  the  vents ;  all 
the  apertures  are  to  be  clofed  up  very  carefully  with  a 
mixture  of  earth  and  eharcoal  duft,  which,  by  exclud¬ 
ing  all  aceefs  of  the  external  air,  prevents  the  eoals 
from  being  any  further  eonfurned,  and  the  fire  goes  out 
of  itfelf.  In  this  condition  it  is  fuffered  to  remain,  till 
the  whole  is  fufficiently  cooled  \  when  the  cover  is  re¬ 
moved,  and  the  eharcoal  is  taken  away.  If  the  whole 
proeefs  is  (kilfully  managed,  the  eoals  will  exa&ly  re¬ 
tain  the  figure  of  the  pieces  of  wood  :  fome  are  faid  to 
have  been  fo  dexterous  as  to  char  an  arrow  without  al¬ 
tering  even  the  figure  of  the  feather. 

There  are  considerable  differences  in  the  e®als  of 
different  vegetables,  in  regard  to  their  habitude  to 
fire  ;  the  very  light  coals  of  linen,  cotton,  fome  fungi, 


&e.  readily  catch  fire  from  a  fpark,  and  foon  burn  Charcoal.  ^ 
out  \  the  more  denfe  ones  of  woods  and  roots  are  fet 
on  fire  more  difficultly,  and  burn  more  (lowly  :  the 
coals  of  the  black  berry-bearing  alder,  of  the  hazel, 
the  willow,  and  the  lime  tree,  are  faid  to  anfwer  beft 
for  the  making  of  gunpowder  and  other  pyrotechnicai 
compofitions,  perhaps  from  their  being  eafily  inflam¬ 
mable  :  for  the  reduction  of  metallic  calees  thofe  of 
the  heavier  woods,  as  the- oak  and  the  beech,  are  pre¬ 
ferable,  thefe  feeming  to  contain  a  larger  proportion  of 
the  phlogiftic  principle,  and  that,  perhaps,  in  a  more 
fixed  ftate  *,  confidered  as  common  fuel,  thofe  of  the 
heavy  woods  give  the  greateft  heat,  and  require  the 
moft  plentiful  fup ply  of  air  to  keep  them  burning  j 
thofe  of  the  light  woods  preferve  a  glowing  heat,  with¬ 
out  much  draught  of  air,  till  the  coals  themfelves  are 
confumed  *,  the  bark  eommonly  erackles  and  flies  about 
in  burning,  wliieh  the  coal  of  the  wood  itfelf  very  fel- 
dom  does. 

Mathematical  inftrument  makers,  engravers,  &c. 
find  chareoal  of  great  ufe  to  poli(h  their  brafs  and  cop¬ 
per  plates  after  they  have  been  rubbed  clean  with 
powdered  pumice  ftone.  Plates  of  horn  are  polilhable 
in  the  fame  way,  and  a  glofs  may  be  afterwards  given 
with  tripoli. 

The  coals  of  different  fubftanees  are  alfo  ufed  as 
pigments  ;  hence  the  bone-black,  ivory-black,  8tc.  of 
the  (hops.  Moft  of  the  paints  of  this  kind,  befides 
their  incorruptibility,  have  the  advantage  of  a  full  co¬ 
lour,  and  work  freely  in  all  the  forms  in  which  pow¬ 
dery  pigments  are  applied  ;  provided  they  have  been 
carefully  prepared,  by  thoroughly  burning  the  fubjeft 
in  a  elole  venel,  and  afterwards  grinding  the  coal  into 
a  powder  of  due  finenefs.  Pieees  of  charcoal  are  ufed 
alfo  in  their  entire  ftate  for  traeing  the  outlines  of 
drawings,  §cc.  ^  in  whieh  intention  they  have  an  ex¬ 
cellence,  that  their  mark  is  eafily  wiped  out.  For 
thefe  purpofes,  either  the  finer  pieces  of  eommon  char¬ 
coal  are  pieked  out  and  cut  to  a  proper  fliape  -y  or  the 
pencils  are  formed  of  wood,  and  afterwards  burnt  into 
charcoal  in  a  proper  veffel  well  eovered.  The  a.tifts 
commonly  make  choice  of  the  fmaller  branches  of  the 
tree  freed  from  the  bark  and  pith  }  and  the  willow  and 
vine  are  preferred  to  all  others.  This  ehoiee  is  con¬ 
firmed  by  the  experiments  of  Dr  Lewis,  who  has  found  Philofoph. 
that  the  wood  of  the  trunks  of  trees  produces  eharcoal 
of  a  harder  nature  than  their  fmall  twigs  or  branches  •  ^  r  u 

and  the  hard  woods,  fuch  as  box  and  guaiaeum,  pro¬ 
duced  eoals  very  fenfibly  harder  than  the  fofter  woods. 

Willow  he  prefers  to  all  others.  The  (hells  and  ftones 
of  fruits  yielded  eoals  fo  hard  that  they  would  fcaree 
mark  on  paper  at  all ;  while  the  eoals  of  the  kernels  of 
fruits  were  quite  foft  and  mellow.  The  feveral  eoals 
produced  by  the  dolor’s  experiments  were  levigated 
into  fine  powder,  mixed  both  with  gum  water  and  oil, 
and  applied  as  paints  both  thin  and  thick,  and  diluted 
with  different  degrees  of  white.  All  of  them,  wheu 
laid  on  thick,  appeared  of  a  ftrong  full  blaek,  nor  eould 
it  be  judged  that  one  was  of  a  finer  eolour  than  ano¬ 
ther  ;  diluted  with  white,  or  when  fpread  thin,  they 
had  all  fomewhat  of  a  bluifti  eaff. 

Horns,  and  the  bones  both  of  fifties  and  land  ani¬ 
mals,  gave  coals  rather  gloffier  and  deeper  coloured  than 
vegetables  ;  and  which,  in  general,  were  very  hard,  fo 
as  difficultly,  or  not  at  all,  to  flam  paper.  Here  alfo 
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Charcoal  the  hardneL  of  the  coal  fcemed  to  depend  on  that  of 
the  fubje£l  from  whence  it  was  prepared  3  for  filk, 
woollen,  leather,  blood,  and  the  flefhy  parts  of  ani- 
mals,  yielded  foft  coals.  Some  of  thefe  differed  from 
others  very  fenfibly  in  colour  3  that  of  ivory  is  fuperior 
to  all  the  reft,  and  indifputably  the  fineft  of  all  the 
charcoal  blacks.  The  animal  coals  had  much  lefs  of 
the  bluifli  call  in  them  than  the  vegetable,  many  of 
them  inclining  rather  to  a  brown.  Charred  pit  coal, 
on  the  other  hand,  feemed  to  have  this  blucnefs  in  a 
greater  degree.  For  the  chemical  properties  of  char¬ 
coal  fee  Chemistry  Index, 

CHARDIN,  Sir  John,  a  celebrated  traveller,  was 
born  at  Paris  in  1643.  His  fath<*r,  was  a  jewel¬ 
ler,  had  him  educated  in  the  Proteftant  religion ;  after 
which  he  travelled  into  Perfia  and  India.  He  traded 
in  jewels,  and  died  at  London  in  1713.  The  account 
he  wrote  of  his  travels  is  much  efteemed. 

CHARENTON,  the  name  of  two  towns  of  France, 
the  one  upon  the  Marmaude  in  the  Bourbonnois  3  the 
other  in  the  Ifle  of  France,  near  the  confluence  of  the 
Marne  with  the  Seine. 

CPIA11ES  the  Lydian,  a  celebrated  ftatuary,  was 
the  difciple  of  Lyfippus 3  and  made  the  famous  Colof- 
fus  of  the  fun  in  the  city  of  Rhodes.  Flourifhed  288 
years  before  Chrift. 

CHARGE,  in  Gunnery ,  the  quantity  of  powder 
and  ball  wherewith  a  gun  is  loaded  for  execution. 

The  rules  for  charging  large  pieces  in  war  are,  That 
the  piece  be  firft  cleaned  or  fcoured  within-fide  :  that 
the  proper  quantity  of  powder  be  next  driven  in  and 
rammed  down  3  care,  however,  being  taken,  that  the 
powder,  in  ramming,  be  n*t  bruifed,  becaufe  that  wea¬ 
kens  its  effect :  that  a  little  quantity  of  paper,  hay, 
lint,  or  the  like,  be  rammed  over  it :  and  that  the  ball 
or  ftiot  be  intruded.  If  the  ball  be  red  hot,  a  tompion, 
or  trencher  of  green  wood,  is  to  be  driven  in  before  it. 
The  common  allowance  for  a  charge  of  powder  of  a 
piece  of  ordnance,  is  half  the  weight  of  the  ball.  In 
the  Britifh  navy,  the  allowance  for  32  pounders  is  but 
feven  fixteenths  of  the  weight  of  the  bullet.  But  a 
late  author  is  of  opinion,  that  if  the  powder  in  all  fhip- 
cannon  whatever  was  reduced  to  one-third  weight  of 
for  increaf  tpe  or  even  lefSj  would  be  of  confiderable  ad- 

i?jg  the  vantage,  not  only  by  laving  ammunition,  but  by  keep¬ 
ing  the  guns  cooler  and  quieter,  and  at  the  fame  time 
more  effectually  injuring  the  veffels  of  the  enemy. 
With  the  prefent  allowance  of  powder  the  guns  are 
heated,  and  their  tackle  and  furniture  drained  3  and 
this  only  to  render  the  bullets  lefs  efficacious  :  for  a 
bullet  which  can  but  juft  pafs  through  a  piece  of  tim¬ 
ber,  and  lofes  almoft  all  its  motion  thereby,  has  a 
much  better  chance  of  rending  and  fracturing  it,  than 
if  it  paffes  through  with  a  much  greater  velocity. 

Charge,  in  Heraldry ,  is  applied  to  the  figures  re- 
prefented  on  the  efeutcheon,  by  which  the  bearers  are 
diftinguiffied  from  one  another  3  and  it  is  to  be  obfer- 
ved,  that  too  many  charges  arc  not  fo  honourable  as 
fewer. 

CHARGE  of  Lead ,  denotes  a  quantity  of  36  pigs.  See 
ITg. 

To  CHARGE ,  in  the  military  language,  is  to  attack 
the  enemy  either  with  horfc  or  foot. 

Charge,  in  Law ,  denotes  the  inftruClions  given 
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to  the  grand  jury,  with  refpcCl  to  the  articles  of  their 
inquiry,  by  the  judge  who  prefides  on  the  bench. 

Charge,  in  Law ,  alfo  fignifies  a  thing  done  that  v 
bindeth  him  who  doth  it ;  and  Difcharge  is  the  remo¬ 
val  of  that  charge.  Lands  may  be  charged  in  various 
ways  3  as,  by  grant  of  rent  out  of  it,  by  ftatutes,  judge¬ 
ments,  conditions,  warranties,  Sec* 

Charge  of  Horning ,  in  Scots  Law,  See  Horn¬ 
ing. 

CHARGE  to  enter  Heir ,  in  Scots  Law ,  a  writing  paf- 
fing  under  the  lignet,  obtained  at  the  inftance  of  a  cre¬ 
ditor,  either  againft  the  heir  of  his  debtor,  for  fixing 
upon  him  the  debt  as  reprefenting  the  debtor,  which 
is  called  a  general  charge  3  or,  againft  the  debtor  him- 
fclf,  or  his  heir,  for  the  purpofe  of  veiling  him  in  the 
right  of  an  heritable  fubjecl  to  which  he  has  made 
up  no  title,  in  order  the  creditor  may  attach  that  fub¬ 
jecl  for  payment  of  his  debt,  in  the  fame  manner  as  if 
his  debtor  or  his  heir  were  legally  veiled  in  it  by  fer- 
vice  or  otherwife.  This  laft  kind  is  called  a  fpccial 
charge . 

Charge,  or  rather  Overcharge ,  in  Painting ,  is  an 
exaggerated  reprefentation  of  any  perfon  3  wherein  the 
likenefs  is  preferved,  but  at  the  fame  time  ridiculed. 

Few  painters  have  the  genius  neceffary  to  fucceed  in 
thefe  charges  :  the  method  is,  to  feled  and  heighten 
fomething  already  amifs  in  the  face,  whether  by  way 
of  defeat,  or  redundancy  :  thus,  v,  g.  if  Nature  hath 
given  a  man  a  nofe  a  little  larger  than  ordinary,  the 
painter  falls  in  with  her,  and  makes  the  nofe  extrava¬ 
gantly  long :  or  if  the  nofe  be  naturally  too  Ihort,  in 
the  painting  it  will  be  a  mere  Hump  3  and  thus  of  the 
other  parts. 

CHARGED,  in  Heraldry ,  a  Ihield  carrying  fome 
imprefs  or  figure,  is  faid  to  be  charged  therewith  3  fo 
alfo,  when  one  bearing,  or  charge,  has  another  figure 
added  upon  it,  it  is  properly  faid  to  be  charged. 

Charged,  in  electrical  experiments,  is  when  a  phial, 
pane  of  glafs,  or  other  electric  fubllancc,  properly  coat¬ 
ed  on  both  fides,  has  a  quantity  of  electricity  commu¬ 
nicated  to  it  3  in  which  cafe  the  one  fide  is  always  elec¬ 
trified  pofitively,  and  the  other  negatively. 

CHARIOT,  a  half  coach,  having  only  a  feat  be* 
hind,  with  a  ftool  before.  See  Coach. 

The  chariots  of  the  ancients,  chiefly  ufed  in  war, 
were  called  by  the  feveral  names  of  bigee ,  trigee , 
according  to  the  number  of  horfes  applied  to  draw 
them.  Every  chariot  carried  two  men,  who  were  pro¬ 
bably  the  warrior  and  the  charioteer  3  and  we  read  of 
feveral  men  of  note  and  valour  employed  in  driving 
the  chariot.  When  the  warriors  came  to  encounter 
in  clofe  fight,  they  alighted  out  of  the  chariot,  and 
fought  on  foot ;  but  when  they  were  weary,  which 
often  happened  by  rcafon  of  their  armour,  they  re¬ 
tired  into  their  chariot,  and  thence  annoyed  their  ene¬ 
mies  with  darts  and  miffile  weapons.  Thefe  chariots 
were  made  fo  ilrong,  that  they  lafted  for  feveral  gene¬ 
rations. 

B elides  this  fort,  we  find  frequent  mention  of  the 
cur r us  falcati ,  or  thofe  chariots  armed  with  hooks  or 
feythes,  with  which  whole  ranks  of  foldicrs  were  cut 
off  together,  if  they  had  not  the  art  of  avoiding  the 
danger  3  thefe  were  not  only  ufed  by  the  Perfians,  Sy¬ 
rians,  Egyptians,  &c.  but  we  find  them  among  the  an¬ 
cient 
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eient  Britons  ;  and  notwithftanding  the  imperfedl  ftate 
of  fome  of  the  mod  neeeffary  arts  among  that  nation 
before  the  invafion  of  the  Romans,  it  is  certain  that  they 
had  war  chariots  in  great  abundanee.  By  the  Greek 
and  Roman  hiftorians,  thefe  ehariots  arc  deferibcd  by 
the  fix  following  names :  viz.  Benna,  Petoritum,  Cur- 
ms  or  Carrus,  Covinus,  Effedum,  and  Rheda.  The 
benna  fecms  to  have  been  a  chariot  defigned  rather  for 
travelling  than  war*  It  contained  two  perfons,  who 
were  called  combennones ,  from  their  fitting  together  in 
the  fame  machine.  The  petoritum  feems  to  have  been 
a  larger  kind  of  chariot  than  the  benna  ;  and  is  thought 
to  have  derived  its  name  from  the  Britifli  word  ped¬ 
lar,  fignifying  four ;  this  kind  of  carriage  having 
four  wheels.  The  carrus  or  eurrus  was  the  common 
cart  or  waggon.  This  kind  of  chariot  was  ufed  by 
the  ancient  Britons,  in  times  of  peace,  for  the  purpo- 
fes  for  agriculture  and  merchandife,  and,  in  time  of 
war,  for  carrying  their  baggage,  and  wives  and  chil¬ 
dren,  who  commonly  followed  the  armies  of  all  the 
Celtic  nations.  The  covinus  was  a  war  chariot,  and  a 
very  terrible  inftrument  of  deftruftion  ^  being  armed 
with  (harp  feythes  and  hooks  for  cutting  and  tearing 
all  who  were  fo  unhappy  as  to  come  within  its  reach. 
This  kind  of  chariot  was  made  very  flight,  and  had 
few  or  no  men  in  it  befides  the  charioteer  *,  being  de¬ 
figned  to  drive  with  great  force  and  rapidity,  and  to 
do  execution  chiefly  with  its  hooks  and  icythes.  The 
effedum  and  rheda  were  alfo  war  ehariots,  probably  of 
a  large  fize,  and  flrongcr  made  than  the  covinus,  de¬ 
figned  for  containing  a  charioteer  for  driving  it,  and 
one  or  two  warriors  for  fighting.  The  far  greateft 
number  of  the  Britifh  war  chariots  feem  to  have  been 
of  this  kind.  Thefe  ehariots,  as  already  obferved, 
were  to  be  found  in  great  numbers  among  the  Britons  ; 
infomuch,  that  Caffar  relates,  that  Caffibelanus,  after 
difmifling  all  his  other  forces,  retained  no  fewer  than 
4000  of  thefe  wrar  chariots  about  his  perfon.  The 
fame  author  relates,  that,  by  continual  experience, 
they  had  at  laft  arrived  at  fuch  perfe£lion  in  the  ma¬ 
nagement  of  their  chariots,  that  “  in  the  moll  fteep 
and  difficult  places  they  could  Hop  their  horfes  upon 
full  ft  retch,  turn  them  which  way  they  pleafed,  run 
along  the  pole,  reft  on  their  harnefs,  and  throw  them- 
felves  back  into  their  chariots,  with  incredible  dexte¬ 
rity.” 

Chariots,  in  the  heathen  mythology,  were  fomc- 
times  confeerated  to  the  fun  •,  and  the  Scripture  ob- 
ferves,  that  Jofiah  burnt  thofe  which  had  been  offered 
to  the  fun  by  the  kings  his  predeeeffors.  This  fuperfii- 
tious  cuftora  was  an  imitation  of  the  heathens,  and 
principally  of  the  Perfians,  who  had  horfes  and  cha¬ 
riots  confeerated  in  honour  of  the  fun.  Herodotus, 
Xenophon,  and  Quintus  Curtius,  fpeak  of  white  cha¬ 
riots  crowned,  which  were  confeerated  to  the  fun, 
among  the  Perfians,  whieh  in  their  ceremonies  were 
drawn  by  white  horfes  confeerated  to  the  fame  lumi¬ 
nary. 

Triumphal  CHARIOT,  was  one  of  the  principal  orna¬ 
ments  of  the  Roman  celebration  of  a  victory. 

The  Roman  triumphal  chariot  was  generally  made 
of  ivory,  round  like  a  tower,  or  rather  of  a  cylindri¬ 
cal  figure  j  it  was  \  fometimes  gilt  at  the  top,  and  or¬ 
namented  with  crowns ;  and  to  reprefent  a  victory 
raore  naturally,  they  ufed  to  ftain  it  with  blood.  It 


was  ufually  drawn  by  four  white  horfes  5  but  often¬ 
times  by  lions,  elephants,  tygers,  bears,  leopards, 
dogs,  &c.  ^  <, 

CHARISIA,  in  the  heathen  theology,  a  wrake,  or 
night  feftival,  inftituted  in  honour  of  the  Graces.  It 
continued  the  whole  night,  moft  of  whieh  time  was 
fpent  in  dancing  j  after  which,  cakes  make  of  yellow 
flour  mixed  with  honey,  and  other  fweatmeats,  were 
diftributed  among  the  alfiftants. — Charifia  is  alfo  fome¬ 
times  ufed  to  fignify  the  fweatmeats  ufed  on  fuch  ocea- 
fions. 

CHARI SIUS,  in  the  heathen  theology,  a  furname 
given  to  Jupiter.  The  word  is  derived  from 
gratia,  44  graee”  or  44  favour he  being  the  god  by 
whofe  influence  men  obtain  the  favour  and  affedlion  of 
one  another.  On  which  aeeount  the  Greeks  ufed  at 
their  meals  to  make  a  libation  of  a  cup  to  Jupiter 
Charifius. 

CHARISTIA,  a  feftival  of  the  ancient  Romans, 
celebrated  in  the  month  of  February,  wherein  the  rela¬ 
tions  by  blood  and  marriage  met,  in  order  to  preferve 
a  good  correfpondenec  and  that  if  there  happened  to 
be  any  difference  among  them,  it  might  be  the  more 
eaiily  accommodated  by  the  good  humour  and  mirth 
of  the  entertainment.  Ovid,  Fajl,  i.  617. 

CHARI  STIC  ARY,  commendatory,  or  donatory, 
a  perfon  to  whom  is  given  the  enjoyment  of  the  reve¬ 
nues  of  a  monaftcry,  hofpital,  or  benefice. 

The  Charifticaries  among  the  Greeks,  were  a  kind 
of  donatories,  or  commendatories,  who  enjoyed  all  the 
revenues  of  holpitals  and  monafteries,  without  giving 
an  account  thereof  to  any  perfon.— The  original  of 
this  abufe  is  referred  to  the  Ieonoclaftse,  particularly 
Conftantine  Copronymus,  the  avowed  enemy  of  the 
monks,  whofe  monafteries  he  gave  away  to  ftrangeri* 
In  after  times,  the  emperors  and  patriarchs  gave  many 
to  people  of  quality,  not  by  way  of  gift  to  reap  any 
temporal  advantage  from  them,  but  to  repair,  beautify, 
and  patronize  them.  At  length  avarice  crept  in,  and 
thofe  in  good  condition  were  given  away,  efpeeially 
fuch  as  were  rich  5  and  at  laft  they  were  all  given' 
awray,  rich  and  proor,  thofe  of  men  and  of  women,  and 
that  to  laymen  and  to  married  men. 

CHART!  Y,  among  divines,  one  of  the  three  grand1 
theological  virtues,  confiding  in  the  love  of  God  and 
of  our  neighbour,  or  the  habit  and  difpofition  of  lov¬ 
ing  God  with  all  our  heart,  and  our  neighbour  as  our-; 
felves. 

Charity  is  alfo  ufed  for  the  effedl  of  a  moral  vir¬ 
tue,  which  confifts  in  fupplying  the  neeeflitics  of 
others,  whether  w  ith  money,  counfel,  affiiiance,  or  the 
iike. 

As  pecuniary  relief  is  generally  the  moft  efficacious, 
and  at  the  fame  time  that  from  which  we  are  moft  apt 
to  exeufc  ourfelves,  this  branch  of  the  duty  merits  par¬ 
ticular  iliuftration  ;  and  a  better  eannot  be  offered  than 
what  is  contained  in  the  following  extra&s  (if  we  may 
be  permitted  to  make  them)  from  the  elegant  Moral 
Syjiem  of  Archdeacon  Pa/ey, 

Whether  pity  be  an  inftinft  or  a  habit,  it  is  in  faft 
a  property  of  our  nature,  wffiich  God  appointed ;  and 
the.  final  eaufe  for  which  it  w^as  appointed,  is  to  afford 
to  the  miferable,  in  the  companion  of  their  fellow- 
creatures,  a  remedy  for  thofe  inequalities  and  diftreffes 
which  God  forefaw  that  many  muft  be  expofed  to, 
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under  every  general  rule  for  the  dididbutioii  of  pro¬ 
perty. 

The  Chriftlan  Scriptures  are  more  copious  and  ex-1 
plicit  upon  this  duty  than  almod  any  other.  The  de¬ 
fer  iption  which  Chriil  hath  left  us  of  the  proceedings 
<>f  the  laft  day,  eftablifhes  the  obligation  of  bounty 
beyond  controverfy.  “  When  the  Son  of  Man  fhall 
come  in  his  glory,  and  all  the  holy  angels  with  him, 
then  fhall  he  fit  upon  the  throne  of  his  glory,  and  be¬ 
fore  him  fhall  be  gathered  all  nations  ;  and  he  fhall 
feparate  them  one  from  another.  Then  fhall  the  King 
fay  unto  them  on  his  right  hand,  Come  ye  bleffed  of 
my  Father,  inherit  the  kingdom  prepared  for  you  from 
the  foundation  of  the  world  :  For  I  was  hungered, 
and  ye  gave  me  meat  \  I  was  thirfty,  and  yc  gave  me 
drink  }  1  was  a  flranger,  and  ye  took  me  in  \  naked, 
and  ye  clothed  me  }  I  was  lick,  and  ye  vifited  me ;  I 
was  in  prifon,  and  ye  came  unto  me.  And  inafmuch 
us  ye  have  done  it  to  one  of  the  leaf!  of  thefe  my  bre¬ 
thren,  ye  have  done  it  unto  me.”  It  is  not  nceefiary 
to  underftand  this  pafifage  as  a  literal  account  of  what 
will  actually  oafs  on  that  day.  Suppofing  it  only  a 
fcenical  defeription  of  the  rules  and  principles  by 
which  the  Supreme  Arbiter  of  our  deftiny  will  regu¬ 
late  his  decisions,  it  conveys  the  fame  lelTon  to  us :  it 
equally  demonftrates  of  how  great  value  and  import¬ 
ance  thefe  duties  in  the  light  of  God  are,  and  what 
flrefs  will  he  laid  upon  them.  The  apoflles  alfo  de- 
feribe  this  virtue  as  propitiating  the  divine  favour  in 
an  eminent  degree.  And  thele  recommendations  have 

Soduccd  their  effect.  It  does  not  appear  that,  before 
e  times  of  Chriftianity,  an  infirmary,  hofpital,  or 
public  charity  of  any  kind,  exifted  in  the  world  ; 
whereas  molt  countries  in  Chriltendom  have  long 
abounded  with  thefe  inftitutions.  To  which  may  be 
added,  that  a  fpirit  of  private  liberality  feems  to 
flour ifh  amidft  the  decay  of  many  other  virtues  :  not  to 
mention  the  legal  provifion  for  the  poor,  which  ob¬ 
tains  in  this  country,  and  which  was  unknown  and 
Unthought  of  by  the  molt  polifhed  nations  of  antiqui- 
1 7- 

St  Paul  adds  upon  the  fubjeCt  an  excellent  direc* 
tion  }  and  which  is  practicable  by  all  who  have  any 
thing  to  give.  “  Upon  the  firft  day  of  the  week  (or 
any  other  ftated  time)  let  every  one  of  you  lay  by  in 
ltore,  as  God  hath  profpered  him.”  By  which  the 
apoftle  may  be  underftood  to  recommend,  what  is  the 
very  thing  wanting  with  moft  men,  the  being  charitable 
upon  a  plan ;  that  is,  from  a  deliberate  comparifon  of 
our  fortunes  with  the  reafonable  expenees  and  expecta¬ 
tions  of  our  families,  to  compute  what  we  can  fpare, 
and  to  lay  by  fo  much  for  charitable  purpofes,  in  fome 
mode  or  other.  The  mode  will  be  a  confideration  af¬ 
terwards. 

The  efFeCt  which  Chriftianity  produced  upon  fome 
ef  its  converts,  was  fueh  as  might  be  looked  for  from 
a  divine  religion  coming  with  full  force  and  miracu¬ 
lous  evidence  upon  the  confciences  of  mankind.  It 
overwhelmed  all  worldly  confiderations  in  the  expec¬ 
tation  of  a  more  important  exiftenee.  u  And  the  mul¬ 
titude  of  them  that  believed  were  of  one  heart  and  of 
mie  foul ;  neither  faid  any  of  them  that  aught  of  the 
things  which  he  polfelfed  was  his  own  *,  but  they  had 
all  things  in  common. — Neither  was  there  any  among 
them  that  lacked  for  as  many  as  were  pofTeftbrs  of 
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lands  or  houfes  fold  them,  and  brought  the  prices  of  Cfe 
the  things  that  were  fold,  and  laid  them  down  at  the 
apoflles  feet  j  and  diflributioii  was  made  unto  every 
man  according  as  he  had  need,”  ACts  iv.  32. 

Never thelefs,  this  community  of  goods,  however  it  ' 
manifcfled  the  fincere  fceal  of  the  primitive  Chriilians, 
is  no  precedent  for  our  imitation.  It  was  confined  to 
the  church  at  Jerufalem  5  continued  not  long  there  $ 
was  never  enjoined  upon  any  (ACts  v.  4.)  ;  and,  al¬ 
though  it  might  fuit  vih  the  particular  circumftances 
of  a  ftaall  and  feleCt  foeiety,  is  altogether  impractica¬ 
ble  in  a  large  and  mixed  community. 

The  conduCt  of  the  apoflles  upon  the  oecafion  de* 
ferves  to  be  notieed.  Their  followers  laid  down  their 
fortunes  at  their  feet  :  but  fo  far  were  they  from  ta¬ 
king  advantage  of  this  unlimited  confidence  to  enrich 
themfelvcs  or  eftablifh  their  authority,  that  they  foon 
after  got  rid  of  this  bufinefs  as  inconfiflent  with  the 
main  objeCt  of  their  million,  and  transferred  the  cufto- 
dy  and  management  of  the  public  fund  to  deacons 
eleCted  to  that  office  by  the  people  at  large  (ACts  vi.). 

There  are  three  kinds  of  charity,  our  author  ob- 
ferves,  which  prefer  a  claim  to  attention. 

1.  The  firft,  and  apparently  one  of  the  belt,  is  to 
give  ftated  and  confiderable  Turns,  by  way  of  penfion 
or  annuity  to  individuals  or  families,  with  whofe  beha¬ 
viour  and  dillrefs  we  ourfelves  are  acquainted.  In 
fpeaking  of  confiderable  fums,  it  is  meant  only,  that 
five  pounds,  or  any  other  fum,  given  at  once,  or  di¬ 
vided  amongft  five  or  fewer  families,  will  do  more  good 
than  the  fame  fum  diftributed  amongft  a  greater  num¬ 
ber  in  (hillings  or  half  crowns  *,  and  that,  beeaufe  it  is 
more  likely  to  be  properly  applied  by  the  perfons  who 
receive  it.  A  poor  fellow  who  can  find  no  better  ufe 
for  a  (hilling  than  to  drink  his  beriefaCtor’s  health,  and 
purchafe  half  an  hour’s  recreation  for  himfelf,  would 
hardly  break  into  a  guinea  for  any  fuch  purpofe,  or  be 
fo  improvident  as  not  to  lay  it  by  for  an  oecafion  of 
importance,  for  his  rent,  his  clothing,  fuel,  or  flock  of 
winter’s  provifion.  It  is  a  (till  greater  recommenda¬ 
tion  of  this  kind  of  charity,  that  penfions  and  annui¬ 
ties,  which  are  paid  regularly,  and  can  be  expeCted  at 
the  time,  are  the  only  w:ay  by  which  we  can  prevent 
one  part  of  a  poor  man’s  fufferings,  the  dread  of 
want. 

2.  But  as  this  kind  of  charity  fuppofes  that  proper 
objects  of  fuch  expenfive  benefaClions  fall  within  our 
private  knowledge  and  obfervation,  which  does  not 
happen  to  all,  a  fecond  method  of  doing  good,  which 
is  in  every  one’s  power  who  has  the  money  to  fpare, 
is  by  fubfeription  to  public  charities.  Public  charities 
admit  of  this  argument  in  their  favour,  that  your  mo¬ 
ney  goes  farther  towards  attaining  the  end  for  which 
it  is  given,  that  it  can  do  by  any  private  and  feparate 
beneficence.  A  guinea,  for  example,  contributed  to 
an  infirmary,  becomes  the  means  of  providing  one^pa- 
tient,  at  leaft,  with  a  phyfician,  furgeon,  apothecary, 
with  medicine,  diet,  lodging,  and  fuitable  attendance  \ 
which  is  not  the  tenth  part  of  w  hat  the  fame  aftifUmce, 
if  it  could  be  procured  at  all,  would  coft  to  a  fick  per- 
fon  or  family  in  any  other  fituation. 

3.  The  laft,  and,  compared  with  the  former,  the 
lowed  exertion  of  benevolence,  is  in  the  relief  of  beg¬ 
gars.  Neverthelefs,  the  indiferiminate  rejection  of  all 
whe  implore  our  alms,  in  this  way,  is  by  no 
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parity,  proved.  Some  may  perifh  by  fucb  a  conduft.  Men 
are  fometimes  overtaken  by  didrefs,  for  which  all 
other  relief  would  come  too  late.  Beiides  which,  re- 
folutions  of  this  kind  compel  us  to  offer  fuch  violence 
to  our  humanity,  as  may  go  near,  in  a^little  while,  to 
fuffocate  the  principle  itfelf  ;  which  is  a  very  ferious 
confideration.  A  good  man,  if  he  do  not  furrender 
himfelf  to  his  feelings  without  referve,  will  at  lead  lend 
an  ear  to  importunities  which  come  accompanied  with 
outward  atteflations  of  didrefs  5  and  after  a  patient 
hearing  of  the  complaint,  will  direft  himfelf  by  the 
cireumflances  and  credibility  of  the  account  that  he 
receives.  ^ 

There  are  other  fpecies  of  charity  well  contrived  to 
make  the  money  expended  go  far ;  fuch  as  keeping 
down  the  price  of  fuel  or  provifions  in  cafe  of  a  mono¬ 
poly  or  temporary  fcarcity,  by  purchafing  the  articles 
at  the  befl  market,  and  retailing  them  at  prime  cod, 
«r  at  a  fmall  lofs  *,  or  the  adding  a  bounty  to  a  parti¬ 
cular  fpecies  of  labour,  when  the  price  is  accidentally 
depreffed. 

The  proprietors  of  large  eftates  have  it  in  their 
power  to  facilitate  the  maintenance,  and  thereby  en¬ 
courage  the  eflablifliment  of  families  (which  is  one  of 
the  nobled  purpofes  to  which  the  rich  and  great  can 
convert  their  endeavours),  by  building  cottages,  fplit- 
ting  farms,  erefling  manufactures,  cultivating  wades, 
embanking  the  fea,  draining  marfhes,  and  other  expe¬ 
dients,  -which  the  fituation  of  each  edate  points  out. 
If  the  profits  of  thefe  undertakings  do  not  repay  the 
expence,  let  tlje  authors  of  them  place  the  difference 
to  the  account  of  charity.  It  is  true  of  almod  all 
fueh  projeCls,  that  the  public  is  a  gainer  by  them, 
whatever  the  owner  be.  And  where  the  lofs  can  be 
fpared,  this  confideration  is  fufficient. 

It  is  become  a  quedion  of  fome  importance,  Under 
what  circumdances  works  of  charity  ought  to  be  done 
in  private,  and  when  they  may  be  made  public  with¬ 
out  detracting  from  the  merit  of  the  aCtion  ?  if  indeed 
they  ever  may,  the  Author  of  our  religion  having  de¬ 
livered  a  rule  upon  this  fubjeCt,  which  feems  to  enjoin 
univerfal  fecrecy.  “  When  thou  doed  alms,  let  not 
thy  left  hand  know  what  thy  right  hand  doth  ;  that 
thy  alms  may  be  in  fecret :  and  thy  Father  which  feeth 
in  fecret,  himfelf  (hall  reward  thee  openly (Matt, 
vi.  3,  4.).  From  the  preamble  to  this  prohibition  it 
is  plain,  that  our  Saviour’s  foie  defign  was  to  forbid 
ojlentation ,  and  all  publidiing  of  good  works  which  pro¬ 
ceeds  from  that  motive.  “  Take  heed  that  ye  do  not 
your  alms  before  men,  to  be  feen  of  them ;  other-wife  ye 
have  no  reward  of  your  Father  which  is  in  heaven j 
therefore,  when  thou  doed  thine  alms,  do  not  found  a 
trumpet  before  thee,  as  the  hypocrites  do,  in  the  fy- 
nagogues  and  in  the  dreets,  that  they  may  have  glory 
of  trwi.  Verily  I  fay  unto  thee,  they  have  their  re¬ 
ward,”  v.  2.  There  are  motives  for  the  doing  our 
alms  in  public  befides  thofe  of  odentatioiij  with  which 
therefore  our  Saviour’s  rule  has  no  concern  :  fuch  as 
to  tedify  our  approbation  of  fome  particular  fpecies  of 
charity,  and  to  recommend  it  to  others ;  to  take  off 
the  prejudice  whieh  the  want,  or,  which  is  the  fame 
thing,  the  fuppreflion,*  of  our  name  in  the  lid  of  con¬ 
tributors,  might  excite  againd  the  charity  or  againd 
ourfelves.  And  fo  long  as  thefe  motives  are  free  from 
any  mixture  of  vanity,  they  are  in  no  danger  of  invad- 
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mg  our  Saviour’s  prohibition  :  they  rather  foem  to  com¬ 
ply  with  anothef  diredion  which  he  has  left  us  :  “Let 
your  light  fo  diine  before  men,  that  they  may  fee  your 
good  works,  and  glorify  your  Father  which  is  in  hea¬ 
ven.”  If  it  be  neceffary  to  propofe  a  precife  didinClion 
upon  the  fubjeCf,  there  can  be  none  better  than  the  fol¬ 
lowing  :  When  ©ur  bounty  is  beyond  our  fortune  or 
dation,  that  is,  when  it  is  more  than  could  be  cxpeCled 
from  us,  our  charity  diould  be  private,  if  privaey  be 
practicable  :  when  it  is  not  more  than  might  be  expell¬ 
ed,  it  may  be  public  :  for  we  cannot  hope  to  influence 
others  to  the  imitation  of  extraordinary  generality,  and 
therefore  want,  in  the  former  cafe,  the  only  j affiliable 
reafon  for  making  it  public. 

The  pretences  by  which  men  cxcufe  themfijlvcs  from 
giving  to  the  poor  are  various  \  as, 

1.  “  That  they  have  nothing  to  fpare  i.  e.  no- 
thing,  for  -which  they  have  not  fome  other  ufe ;  no¬ 
thing,  which  their  plan  of  expenee,  together  with  the 
favings  they  have  refolved  to  lay  by,  will  not  exhauff  j 
never  reflecting  whether  it  be  in  their  power,  or  that 
it  is  their  duty,  to  retrench  their  ex pences,  and  con¬ 
tract  their  plan,  “  that  they  may  have  to  give  to  them 
that  need  5”  or  rather  that  this  ought  to  have  been' 
part  of  their  plan  originally. 

2.  “  That  they  have  families  of  their  own,  and  that 
charity  begins  at  home.”  A  father  is  110  doubt  bound 
to  adjufl  his  economy  with  a  view  to  the  reafonable  de¬ 
mands  of  his  family  upon  his  fortune  5  and  until  a  fuf- 
fieiency  for  thefe  is  acquired,  or  in  due  time  probably 
will  be  acquired  (for  in  human  affairs  probability  is- 
enough,  he  is  juffified  in  declining  expenjive  liberality  j 
for  to  take  from  thofe  who  want,  in  order  to  give  to 
thofe  who  want,  adds  nothing  to  the  flock  of  public 
happinefs.  Thus  far,  therefore,  and  no  farther,  the 
plea  in  queflion  is' an  excufc  for  parfimony,  and  an  an- 
fwer  to  thofe  who  folicit  our  bounty. 

3.  “  That  charity  does  not  confifl  in  giving  money, 
but  in  benevolence,  philanthropy,  love  to  all  mankind, 
goodnefs  of  heart,”  &cc.  Hear  St  James.  “  If  a  bro¬ 
ther  or  fifler  be  naked,  and  deditutc  of  daily  food,  and 
one  of  you  fay  unto  them,  Depart  in  peace,  be  ye 
warmed  and  filled,  not  with  Aanding  ye  give  them  ?iot 
thofe  things  which  are  needful  for  the  body ,  what  doth 
it  profit  ?”  (James  ii.  15,  16.). 

4.  “  That  giving  to  the  poor  is  not  mentioned  in 
St  Paul’s  defeription  of  charity,  in  the  13th  chapter 
of  the  firfl  epidle  to  the  Corinthians.”  This  is  not  a 
defeription  of  charity,  but  of  good  nature  5  and  it  is 
not  neceffary  that  every  duty  be  mentioned  in  every 
place. 

5.  “  That  they  pay  the  poor  rates.”  They  might 
as  well  allege  that  they  pay  their  debts  $  for  the  poor 
have  the  fame  right  to  that  portion  of  a  man’s  property 
which  the  laws  aflign  them,  that  the  man  himfelf  has 
to  the  remainder. 

6.  “  That  they  employ  many  poor  perfons — for 
their  own  fake,  not  the  poor’s — otherwife  it  is  a  good 
plea. 

7.  “  That  the  poor  do  not  fuffer  fo  much  as  we 
imagine ;  that  education  and  habit  have  reconciled 
them  to  the  evils  of  their  condition,  and  make  them 
eafy  under  it.”  Habit  can  never  reconcile  human  na¬ 
ture  to  the  extremities  of  cold,  hunger,  and  third, 
any  more  than  it  can  reconcile  the  hand  to  the  touch 
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of  a  red-hot  Iron  :  befides,  the  queftion  13  notjhow  un¬ 
happy  any  one  is,  but  how  much  more  happy  we  can 
make  him. 

8.  “  That  thefe  people,  give  them  what  you  will, 
will  never  thank  you,  or  think  of  you  for  it.”  In  the 
firft  place,  this  is  not  true  :  in  the  fecond  place,  it 
was  not  for  the  fake  of  their  thanks  that  you  relieved 
them. 

9.  u  That  we  are  fo  liable  to  be  impofed  upon.”  If 
a  due  inquiry  be  made,  our  motive  and  merit  is  the 
fame  •,  befides  that  the  diftrefs  is  generally  real,  what¬ 
ever  has  been  the  caufe  of  it. 

10.  u  That  they  fhould  apply  to  their  parifhes.” 
That  is  not  always  practicable  :  to  which  we  may  add, 
that  there  are  many  requifites  to  a  comfortable  fub- 
fiftence,  which  parifh-relief  does  not  always  fupply  \ 
and  that  there  are  fome  who  would  fuffer  almoft  as 
much  from  receiving  parifh-relief  as  by  the  want  of  it ; 
and  laftly,  that  there  are  many  modes  of  charity,  to 
which  this  anfwer  does  not  relate  at  all. 

11.  “  That  giving  money  encourages  idlenefs  and 
vagrancy.”  This  is  true  only  of  injudicious  and  indif- 
criminate  generofity. 

12.  “  That  we  have  too  many  objeCls  of  charity  at 
home  to  beftow  any  thing  upon  Grangers  \  or  that 
there  are  other  charities  which  are  moreufeful,  or  Hand 
in  greater  need.”  The  value  of  this  excufe  depends 
entirely  upon  the  faft,  whether  we  a&ually  relieve  thofe 
neighbouring  objeCls,  &nd  contribute  to  thofe  other 
charities*. 

,  Befides  all  thefe  excufes,  pride,  or  prudery,  or 
delicacy,  or  the  love  of  eafe,  keep  one  half  of  the  world 
out  of  the  way  of  obferving  what  th«  -other  half 
fuffer. 

ClIAR ITT  Schools ,  are  fchools  ereCled  and  maintain¬ 
ed  in  various  parifhes  by  the  voluntary  contributions  of 
the  inhabitants,  for  teaching  poor  children  to  read, 
write,  and  other  neceffary  parts  of  education.  See 
School. 

Brothers  of  CHARITT,  a  fort  of  religious  hofpitallers, 
founded  about  the  year  1297,  lince  denominated  Bil- 
letins .  They  took  the  third  order  of  St  Francis,  and 
the  fcapulary,  making  the  three  ufual  vows,  but  with¬ 
out  begging. 

Brothers  of  CHARITT ,  alfo  denotes  an  order  of  hofpi¬ 
tallers,  ftill  fubfifting  in  Romifh  countries,  whofe  bufi- 
nefs  is  to  attend  the  lick  poor,  and  minifter  to  them 
both  fpiritual  and  temporal  fuccour. 

They  are  all  laymen,  except  a  few  priefts,  for  ad- 
Kiiniilering  the  facraments  to  the  Tick  in  their  hofpi- 
ials.  The  brothers  of  charity  ufually  cultivate  bota¬ 
ny,  pharmacy,  furgery,  and  chemiltry,  which  they 
pra&ife  with  fuccefs. 

They  were  firft  founded  at  Granada,  by  St  John  de 
Dieu  *,  and  a  fecond  eftablilhment  was  made  at  Madrid 
in  the  year  1553  ;  the  order  was  confirmed  by  Grego¬ 
ry  XIII.  in  1572:  Gregory  XIV.  forbade  them  to  take 
holy  orders*,  but  by  leave  of  Paul  V.  in  1609,  a  few 
of  the  brothers  might  be  admitted  to  orders.  In  1619 
they  were  exempted  from  the  jurifdi&ion  of  the  bifhop. 
Thofe  of  Spain  are  feparated  from  the  reft  )  and  they, 
as  well  as  the  brothers  of  France,  Germany,  Poland, 
and  Italy,  have  their  diftinft  generals,  who  refide  at 
Roane.  They  were  firft  introduced  into  France  by  Mary 


of  Medicis  in  1601,  and  have  fince  built  a  fine  hofpl-  cfc 
tal  in  the  fauxbourg  of  St  Germain.  || 

CHARITT  of  Hippolitus ,  a  religious  congregation  Chart, 
founded  about  the  end  of  the  16th  century,  by  one  Ber- 
nardin  Alvarez,,  a  Mexican,  in  honour  of  St  Hippolitus 
the  martyr,  patron  of  the  city  of  Mexico  $  and  ap¬ 
proved  by  Pope  Gegory  XIII. 

CHARITT  of  our  Lady,  in  church  hifiory,  a  religious 
order  in  France,  which,  though  charity  was  the  princi¬ 
pal  motive  of  their  union,  grew  in  length  of  time  fo 
diforderly  and  irregular,  that  their  order  dwindled,  and 
at  laft  became  extmil. 

There  is  ftill  at  Paris,  a  religious  order  of  women, 
called  nuns  hofpitallers  of  the  charity  of  our  lady .  The 
religious  of  this  hofpital  are  by  vow  obliged  to  admini- 
fter  to  the  neceflities  of  the  poor  and  fick,  but  thofe 
only  women. 

CHARLATAN,  or  Charletan,  fignifies  an  em¬ 
piric  or  quack,  who  retails  his  medicines  on  a  public 
ftage,  and  draws  people  about  him  with  his  buffoone¬ 
ries,  feats  of  activity,  See.  The  word,  according  to 
Calepine,  comes  from  the  Italian,  ceretano;  of  Cceretum t 
a  town  near  Spoletto  in  Italy,  where  thefe  impoftors 
are  faid  to  have  firft  rifen.  Menage  derives  it  from 
ciarlatanoy  and  that  from  circulatorius  or  circulator t  a 
quack. 

CHARLEMAGNE,  or  Charles  I.  king  of  Franco 
by  fucceflion,  and  emperor  of  the  weft  by  conqueft  in 
800  (which  laid  the  foundation  of  the  dynafty  of  the 
weftern  Franks,  who  ruled  the  empire  472  years  till 
the  time  of  Rodolphus  Aufpurgenfis,  the  founder  of 
the  houfe  of  Auftria),  Charlemagne  was  as  illuftrious 
in  the  cabinet  as  in  the  field  \  and,  though  he  could 
not  write  his  name,  was  the  patron  of  men  of  letters, 
the  reftorer  of  learning,  and  a  wife  legifiator  \  he  want¬ 
ed  only  the  virtue  of  humanity  to  render  him  the  moft 
accomplilhed  of  men  j  but  when  we  read  of  his  behead¬ 
ing  4500  Saxons,  fulely  for  their  loyalty  to  their  prince, 
in  oppofing  his  conquefts,  we  cannot  think  he  merits 
the  extravagant  encomiums  b  eft  owed  on  him  by  fome 
hiftorians.  He  died  in  814,  in  the  74th  year  of  his 
age,  and  47th  of  his  reign. 

France  had  nine  fovereigns  of  this  name,  of  whom 
Charles  V.  merited  the  title  of  the  wife  (crowned  in 
1364,  died  in  1380):  and  Charles  VIII.  fignalized 
himfelf  in  the  field  by  rapid  vi£tories  in  Italy  j  (crown¬ 
ed  in  1483,  died  in  1498).  The  reft  do  not  deferve 
particular  mention  in  this  place.  See  (Hi/iory  of) 
France. 

CHARLEMONT,  a  town  of  the  province  of 
Namur  in  the  Auftrian  Netherlands,  about  eighteen 
miles  fouth  of  Namur.  E.  Long.  4.  40.  N.  Lat. 

50.  10. 

CHARLEMONT  is  alfo  the  name  of  a  town  of  Ire¬ 
land,  fituated  on  the  river  Blackwater,  in  the  county 
of  Armagh,  and  province  of  Ulfter,  about  fix  miles 
fouth-eaft  of  Dungannon.  W.  Long.  6.  50.  N.  Lat. 

l6*  . 

CHARLEROY,  a  ftrong  town  in  the  province  of 

Namur  in  the  Auftrian  Netherlands,  fituated  on  the  ri¬ 
ver  Sambre,  about  19  miles  weft  of  Namur.  E.Long. 

46.  20.  N.  Lat.  50.  30. 

CHARLES  Martel,  a  renowmed  conqueror  in 
the  early  annals  of  France.  He  depofed  and  reftored 

Childerio 
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:Karle»*  Childeric  king  of  France  ;  and  had  the  entire  govern- 
ment  of  the  kingdom,  firft  with  the  title  of  mayor  of 
the  palace ,  and  afterwards  as  duke  of  France  ;  but  he 
would  not  accept  the  crown.  He  died  regretted,  in 

741- 

CHARLES  le  Grosy  emperor  of  the  weft  in  881,  king 
of  Italy  and  Suabia,  memorable  for  his  reverie  of  fortune ; 
being  dethroned  at  a  diet  held  near  Mentz,  by  the 
French,  the  Italians,  and  the  Germans,  in  887  :  after 
■which  he  was  obliged  to  fubfift  on  the  bounty  of  the 
archbifliop  of  Mentz.  He  died  in  888. 

Charles  V.  (emperor  and  king  of  Spain)  was  fon 
of  Philip  I.  archduke  of  Auftria,  and  of  Jane  queen  of 
Caftile.  He  was  born  at  Ghent,  February  24.  1500. 
and  fucceeded  to  the  erown  of  Spain  in  1517.  Two 
years  afterwards  he  was  cliofen  emperor  at  Francfort 
after  the  death  of  Maximilian  his  grandfather.  He 
was  a  great  warrior  and  politician :  and  his  ambition 
was  not  fatisfied  with  the  many  kingdoms  and  pro¬ 
vinces  he  poffeffed  ;  for  he  is  fuppofed,  with  rcafon,  to 
have  afpired  at  univerfal  empire.  He  is  faid  to  have 
fought  60  battles,  in  mofl  of  which  he  was  vi&orious. 
He  took  the  king  of  France  (Francis  I.)  prifoner,  and 
fold  him  his  liberty  on  very  hard  terms  ;  yet  after¬ 
wards,  when  the  people  of  Ghent  revolted,  he  afked 
leave  to  pafs  through  his  dominions  :  and  though  the 
generous  king  thus  had  him  in  his  power,  and  had  an 
Opportunity  of  revenging  his  ill  treatment,  yet  he  re¬ 
ceived  and  attended  him  with  all  pomp  and  mag¬ 
nificence.  He  facked  Rome,  and  took  the  pope  pri¬ 
foner  ;  and  the  cruelties  which  his  army  exercifcd 
there  are  faid  to  have  exceeded  thofe  of  the  northern 
barbarians.  Yet  the  pious  emperor  went  into  mourn¬ 
ing  on  account  of  this  conqueft  :  forbade  the  ringingof 
bells  ;  commanded  proceflions  to  be  made,  and  prayers 
to  be  offered  up  for  the  deliverance  of  the  pope  Jiis 
prifoner;  yet  did  not  inffift  the  leaf!  punifhment  on* 
thofe  who  treated  the  holy  father  and  the  holy  fee 
with  fuch  inhumanity.  He  is  accufcd  by  fome  Romifh 
writers  of  favouring  the  Lutheran  principles,  which  he 
might  cafily  have  extirpated.  But  the  truth  is,  he  found 
his  account  in  the  divifions  which  that  fe£l  oceafioned  ; 
and  he  forever  made  his  advantage  of  them,  fometimes 
againft  the  pope,  fometimes  againft  France,  and  at 
other  times  againft  the  empire  itfelf.  He  was  a  great 
traveller,  and  made  50  different  journeys  into  Germany, 
Spain,  Italy,  Flanders,  France,  England,  and  Africa. 
Though  he  had  been  fuccefsful  in  many  unjuft  enter  - 
prifes,  yet  his  laft  attempt  on  Metz,  which  he  befieged 
with  an  army  of  xoo,ooo  men,  was  very  juft,  and  very 
unfuccefsful. 

Vexed  at  the  reverfe  of  fortune  which  feemed  to 
attend  his  latter  days,  and  oppreffed  by  ficknefs,  which 
unfitted  Him  any  longer  for  holding  the  reins  of  go¬ 
vernment  with  fteadinefs,  or  to  guide  them  with  ad- 
drefs,  he  refigned  his  dominions  to  his  brother 
Ferdinand  and  his  fon  Philip;  and -retreated  to  the 
monaftery  of  St  Juftus  near  Placentia  in  Eftrcma- 
dbra. 

When  Charles  entered  this  retreat,  he  formed  fuch 
a  plan  of  life  for  himfelf  as  would  have  fuited  a  pri¬ 
vate  gentleman  of  moderate  fortune.  His  table  was 
neat,  but  plain  ;  his  domeflics  few  ;  his  intercourfe 
with  them  familiar ;  all  the  cumberfome  and  ceremo¬ 
nious  forms  of  attendance  on  his  perfon  were  entirely 


abolifhed,  as  deftruclive  of  that  foeial  cafe  and  Iran- 
quillity  which  he  courted  in  order  to  footlie  the  remain-  w~ 
der  of  his  days.  As  the  mildnefs  of  the  climate,  toge¬ 
ther  with  his  deliverance  from  the  burdens  and  cares 
of  government,  procured  him  at  firfl  a  confiderable 
remiflion  from  the  acute  pains  of  the  gout,  with  which 
he  had  been  long  tormented,  he  enjoyed  perhaps  more 
complete  fatisfa&ion  in  this  humble  folitude  than  all 
his  grandeur  had  ever  yielded  him*  The  ambitious 
thoughts  and  projedts  which  had  fo  long  engroffed  and 
difquieted  him  were  quite  effaced  from  his  mind.  Fax" 
from  taking  any  part  in  the  political  tranfadlions  of 
the  princes  of  Europe,  he  retrained  his  curiofity  even 
from  an  inquiry  concerning  them  ;  and  he  feemed  to 
view  the  bufy  feene  which  he  had  abandoned  with 
all  the  contempt  and  indifference  arifing  from  his 
thorough  experience  of  its  vanity,  as  well  as  from  the 
pleafing  reflection  of  having  difentangled  himfelf  from 
its  cares. 

Other  amufements,  and  other  fubje&s,  now  occupied 
him.  Sometimes  he  cultivated  the  plants  in  his  gar¬ 
den  with  his  own  hand  ;  fometimes  he  rode  out  to 
the  neighbouring  wood  on  a  little  horfe,  the  only  one 
that  he  kept,  attended  by  a  fingle  fervant  on  foot. 
When  his  infirmities  confined  him  to  his  apartment, 
which  often  happened,  and  deprived  him  of  thefe  more 
adtive  recreations,  he  either  admitted  a  few  gentlemen 
who  refided  near  the  monaftery  to  vifit  him,  and  en¬ 
tertained  them  familiarly  at  his  table  ;  or  lie  employed 
himfelf  in  ftudying  mechanical  principles,  and  in  form¬ 
ing  curious  works  of  mechanifm,  of  which  he  had  al¬ 
ways  been  remarkably  fond,  and  to  which  his  genius 
was  peculiarly  turned.  With  this  view  he  had  enga¬ 
ged  Turriano,  one  of  the  moft  ingenious  artiffs  of  that 
age,  to  accompany  him  in  his  retreat.  He  laboured 
together  with  him  in  framing  models  of  the  moft  ufe- 
ful  machines,  as  well  as  in  making  experiments  with 
regard  to  their  refpedtive  powers  ;  and  it  was  not  fcl- 
dom  that  the  ideas  of  the  monarch  affifted  or  perfected, 
the  inventions  of  the  artiff.  He  relieved  his  mind  at 
intervals  with  (lighter  and  more  fantaftic  works  of  me¬ 
chanifm,  in  fafhioning  puppets,  which,  by  theftrudlure 
of  internal  fprings,  mimicked  the  geitures  and  aCtions 
of  men,  to  the  no  fmall  aftoniilimeiit  of  the  ignorant 
monks,  who,  beholding  movements  which(  they  could 
not  comprehend,  fometimes  diffrufted  their  own  fenfes, 
and  fometimes  fufpeCted  Charles  and  Turriano  of  be¬ 
ing  in  compaCt  with  invifible  powers.  He  was  parti¬ 
cularly  curious  with  regard  to  the  conftruCtion  of  clocks 
and  watches ;  and  having  found,  after  repeated  trials, 
that  he  could  not  bring  any  two  of  them  to  go  exactly 
alike,  he  reflected,  it  is  faid,  with  a  mixture  of  fur- 
prife  as  well  as  tegret,  on  his  own  folly,  in  having  be-* 
flowed  fo  much  time  and  labour  in  the  more  vain  attempt 
of  bringing  mankind  to  a  precife  uniformity  of  fenti* 
ment  concerning  the  intricate  and  myflcrious  doCtrinea 
of  religion. 

But  in  what  manner  fbever  Charles  difpofed  of  the 
reft  of  his  time,  he  conftantly  referved  a  eonfiderable 
portion  of  it  for  religious  exercifcs.  He  regularly  at¬ 
tended  divine  fervice  in  the  chapel  of  the  monaftery, 
every  morning  and  evening  ;  he  took  great  pleafurc 
in  reading  books  of  devotion,  particularly  the  works 
of  St  Auguftine  and  St  Bernard  ;  and  conVerfed  much 
with  his  confeffor,  and  the  prior  of  the  monaftery, 
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en  pious  fubjefts.  Thus  did  Charles  pafs  the  fird  year 
of  his  retreat  in  a  manner  not  unbecoming  a  man  per¬ 
fectly  difengaged  from  the  affairs  of  this  prefent  life, 
and  itanding  on  the  confines  of  a  future  world,  either 
in  innocent  amufements  whieh  foothed  his  pains,  and 
relieved  a  mind  worn  out  with  exceflive  application  to 
bufinefs  \  or  in  devout  occupations,  which  he  deemed 
neceffary  in  preparing  for  another  date. 

But,  about  fix  months  before  his  death,  the  gout, 
after  a  longer  intermiffion  than  ufual?  returned  with 
a  proportional  inereafeof  violenee.  His  fhattered  con- 
ditution  had  not  ftrength  enough  remaining  to  with- 
dand  fueh  a  (hock.  It  enfeebled  his  mind  as  much  as 
his  body  j  and  from  this  period  we  hardly  difeern  any 
traces  of  that  found  and  mafeuline  underdanding  which 
didinguifiied  Charles  among  his  eotemporaries.  An 
illiberal  and  timid  fuperflition  depreffed  his  fpirit.  He 
had  no  relifli  for  amufements  of  any  kind.  He  endea¬ 
voured  to  conform,  in  his  manner  of  living,  to  all  the 
rigour  of  monadic  auflerity.  He  defired  no  other 
fociety  than  that  of  monks,  and  was  almod  continu¬ 
ally  employed  in  ehanting  with  them  the  hymns  of  the 
mrffal.  As  an  expiation  for  his  fins,  he  gave  himfelf 
the  difeipline  in  fecret,  with  fuch  feverity,  that  the 
whip  of  cords  which  he  employed  as  the  inttrument  of 
his  punifhment,  was  found,  after  his  deceafe,  tinged 
with  his  blood.  Nor  was  he  fatisfied  with  thefe  afts 
of  mortification,  which,  however  .  fevere,  were  not 
unexampled.  The  timorous  and  didrudful  folieitude 
which  always  accompanies  fuperftition,  dill  continu¬ 
ed  to  difquiet  him,  and  depreciating  all  that  he  had 
done,  prompted  him  to  aim  at  fomething  extraordina¬ 
ry/ at  feme  new  and  lingular  aft  of  piety,  that  would 
difplay  his  zeal,  and  merit  the  favour  of  heaven. 
The  aft  on  whieh  he  fixed  was  as  wild  and  uncom¬ 
mon  as  any  that  fuperdition  ever  fuggeded  to  a  dis¬ 
ordered  faney.  He  refolved  to  celebrate  his  own  ob- 
fequies  before  his  death.  He  ordered  his  tomb  to  be 
erefted  in  the  chapel  of  the  monadery.  His  domef- 
ties  marched  thither  in  funeral  procedion,  with  black 
tapers  in  their  hands.  He  himfelf  followed  in  his 
fhroud.  He  was  laid  in  his  eoffin  with  mueh  folem- 
nity.  The  ferviee  for  the  dead  was  chaunted ;  and 
Charles  joined  in  the  prayers  which  were  offered  up 
for  the  red  of  his  foul,  mingling  his  tears  with  thofe 
which  his  attendants  fhed,  as  if  they  had  been  cele¬ 
brating  a  real  funeral.  The  ceremony  clofed  with 
Sprinkling  holy  water  on  the  coffin  in  the  ufual  form, 
and,  all  the  adidants  retiring,  the  doors  of  the  chapel 
were  fliut.  Then  Charles  rofe  out  of'  the  eoffin,  and 
withdrew  to  his  apartment,  full  of  thofe  awful  fenti- 
ments  which  fuch  a  fingular  folemnity  was  ealeulated 
to  infpire.  But  either  the  fatiguing  length  of  the  ce¬ 
remony,  or  the  impreffion  which  this  image  of  death 
left  on  his  mind;  affefted  him  fo  much,  that  next  day 
he  was  feized  with  a  fever.  His  feeble  frame  could 
not  long  refid  its  violence  *,  and  he  expired  on  the 
2id  of  September,  after  a  life  of  58  years  6  months 
and  21  days. 

Charles  I.  7  Kings  of  Britain.  See  Britain, 
Charles  Il.J  .  N°  49 - 254. 

Charles  Xli.  king  of  Sweden,  was  born  in  1682. 
.By  Bis  father’s  will,  the  adminidration  was  lodged  in 
the  hands  of  the  queen  dowager  Eleonora,  with  five 
ienators,  till  the  young  prince  was  18;  but  he  was 


declared  major  at  15,  by  the  dates  convened  at  Stock-  Chari* 
holm.  The  beginning  of  his  adminidration  raifed  no 
favourable  ideas  of  him,  as  he  was  thought  both  by 
Swedes  and  foreigners  to  be  a  perfon  of  mean  capaci¬ 
ty.  But  the  difficulties  that  gathered  round  him,  loon 
afforded  him  an  opportunity  to  difplay  his  real  charac¬ 
ter.  Three  powerful  princes,  Frederick  king  of  Den¬ 
mark,  Augudus  king  of  Poland  and  eleftorof  Saxony, 
and  Peter  the  Great  czar  of  Mufcovy,  prefuming  on 
his  youth,  confpired  his  ruin  almod  at  the  fame  in- 
dant.  Their  meafures  alarming  the  council,  they 
were  for  diverting  the  dorm  by  negotiations  *,  but 
Charles,  with  a  grave  refolution  that  adonifhed  them, 
faid,  “  I  am  rciolvcd  never  to  enter  upon  an  unjuft 
war,  nor  to  put  an  end  to  a  jud  one  but  by  the 
dedruftion  of  my  enemies.  My  refolution  is  fix¬ 
ed  ;  I  will  attaek  the  fird  who  fliall  declare  againff 
me  \  and  when  I  have  conquered  him,  I  may  hope 
to  drike  a  terror  into  the  red.”  The  old  counsel¬ 
lors  received  his  orders  with  admiration ;  and  were 
dill  more  furprifed  when  they  faw  him  on  a  fudden 
renounce  all  the  enjoyments  of  a  eourt,  reduce  his 
table  to  the  utmod  frugality,  drefs  like  a  common  fol- 
dier,  and,  full  of  the  ideas  of  Alexander  and  Caefar, 
propofe  thefe  two  conquerors  for  his  models  in  every 
thing  but  their  vices.  The  king  of  Denmark  began 
by  ravaging  the  territories  of  the  duke  of  Holdein. 
Upon  this  Charles  earried  the  war  into  the  heart  of 
Denmark,  and  made  fuch  a  progrefs  that  the  king  of 
Denmark  thought  it  bed  to  accept  of  peace,  which 
was  concluded  in  1700.  He  next  refolved  to  ad¬ 
vance  againd  the  king  of  Poland,  who  had  blocked  up 
Riga.  He  had  no  fooner  given  orders  for  his  troops 
to  go  into  winter  quarters,  than  he  received  advice 
that  Narva,  where  Count  Horne  was  governor,  was 
befieged  by  an  army  of  100,000  Mufcovites.  This 
made  him  .alter  his  meafures,  and  move  towards  the 
czar ;  and  at  Narva  he  gained  a  furprifmg  viftory, 
which  cod  him  not  above  2000  men  killed  and  wound¬ 
ed.  The  Mufcovites  were  forced  to  retire  from  the 
provinces  they  had  invaded.  He  purfued  his  con- 
queds,  till  he  penetrated  as  far  as  where  the  diet  of 
Poland  was  fitting  \  when  he  made  them  declare  the 
throne  of  Poland  vaeant,  and  eleft  Stanifiaus  their 
king  :  then  making  himfelf  mader  of  Saxony,  he  ob¬ 
liged  Augudus  himfelf  to  renounce  the  crown  of  Po¬ 
land,  and  acknowledge  Stanifiaus  by  a  letter  of  con¬ 
gratulation  on  his  acceflion.  All  Europe  was  furprif¬ 
ed  with  the  expeditious  finifiiing  of  this  great  negotia¬ 
tion,  but  more  at  the  difinteredednefs  of  the  king  of 
Sweden,  who  fatisfied  himfelf  with  the  bare  reputa¬ 
tion  of  this  viftory,  without  demanding  an  inch  of 
ground  for  enlarging  his  dominions.  After  thus  re¬ 
ducing  the  king  of  Denmark  to  peaee,  placing  a  new 
king  on  the  throne  of  Poland,  having  humbled  the 
emperor  of  Germany,  and  protefted  the  Lutheran  re¬ 
ligion,  Charles  prepared  to  penetrate  into  Mufcovy, 
in  order  to  dethrone  the  czar.  He  quickly  obliged 
the  Mufcovites  to  abandon  Poland,  purfued  them  into 
their  own  country,  and  won  feveral  battles  over  them. 
The  czar,  difpofed  to  peaee,  ventured  to  make  fome 
propofals  ;  Charles  only  anfwered,  “  I  will  treat  with 
the  czar  at  Mofcow.”  When  this  haughty  anfwer 
was  brought  to  Peter,  he  faid,  “  My  brother  Charles 
'dill  affefts  to  aft  the  Alexander,  but  I  flatter  my- 


i 


bharles. 


C  H  A 

felf  he  will  not  in  me  find  a  Darius.”  - 

-'juftified  him  :  for  the  Mufcovites,  already  beaten  into 
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difcipline,  and  under  a  prince  of  fuch  talents  as  Peter, 
entirely  deilroyed  the  Swedifh  army  at  the  memorable 
battle  of  Pul  to  wa,  July  8.  1709;  on  which  decifive 
day,  Charles  loft  the  fruits  of  nine  years  labour,  and 
of  almoft  100  battles!  The  king,  with  a  fmall  troop, 
purfued  by  the  Mufcovites,  palled  the  Borifthenes 
to  Oczakow  in  the  Turkifh  territories  :  and  from 
thence,  through  defert  countries,  arrived  at  Ben¬ 
der  3  where  the  fultan,  when  informed  of  his  arrival, 
lent  orders  for  accommodating  him  in  the  belt  man¬ 
ner,  and  appointed  him  a  guard.  Near  Bender  Charles 
built  a  houfe,  and  intrenched  himfelf 3  and  had  with 
him  1800  men,  who  were  all  clothed  and  fed,  with 
their  horfes,  at  the  ex  pence  of  the  grand  fignior.  . 
Here  he  formed  a  dclign  of  turning  the  Ottoman 
arms  upon  his  enemies ;  and  is  faid  to  have  had  a  pro- 
mife  from  the  vizir  of  being  fent  into  Mufcovy  with 
200,000  men.  While  he  remained  here,  he  infenfibly 
acquired  a  tafte  for  books  3  he  read  the  tragedies  of 
Corneille  and  Racine,  with  the  works  of  Defpreaux, 
whofc  fatires  he  relilhed,  but  did  not  much  admire  his 
other  works.  When  he  read  that  paffage  in  which 
the  author  reprefents  Alexander  as  a  fool  and  a  mad¬ 
man,  he  tore  out  the  leaf.  He  would  fometimes  play 
at  chefs  :  but  when  he  recovered  of  his  wounds,  he.  re¬ 
newed  his  fatigues  in  exercifing  his  men  :  he  tired 
three  horfes  a-day  3  and  thofe  who  courted  his  favour 
were  all  day  in  their  boots.  To  difpofe  the  Ottoman 
Porte  to  this  war,  he  detached  about  800  Poles  and 
Coflacks  of  his  retinue,  with  orders  to  pafs  the 
Niefter,  that  runs  by  Bender,  and  to  obferve  what 
palled  on  the  frontiers  of  Poland.  The  Mufcovite 
troops,  difperfed  in  thofe  quarters,  fell  immediately 
upon  this  little  company,  and  purfued  them  even  to 
the  territories  of  the  grand-  fignior.  This  was  what 
the  king  expelled.  His  minifters  at  the  Porte  ex¬ 
cited  the  Turks  to  vengeance  3  but  the  czar’s  money 
removed  all  difficulties,  and  Charles  found  himfelf  in 
a  manner  prifoner  among  the  Tartars.  He  imagined 
the  fultan  was  ignorant  of  the  intrigues  of  his  grand 
vizir.  Poniatowfky  undertook  to  make  his  complaints 
to  the  grand  fignior.  The  fultan,  in  anfwcr,  fome 
days  after,  fent  Charles  five  Arabian  horfes,  one  of 
whieh  was  covered  with  a  faddle  and  houfing  of  great 
richnefs  3  with  an  obliging  letter,  Jmt  conceived  in  fuch 
general  terms,  as  gave  reafon  to  fufpedl  that  the  mi- 
niftcr  had  done  nothing  without  the  fultan’s  confent  : 
Charles  therefore  refufed  them.  Poniatow’fky  had.  the 
courage  to  form  a  defign  of  depofing  the  grand  vizir, 
who  accordingly  was  deprived  of  his  dignity  and 
wealth,  and  baniftied.  The  feal  of  the  empire  wfas 
given  to  Numan  Cuproughly  3  who  perfuaded  his  ma¬ 
iler,  that  the  law  forbade  him  to  invade  the  czar,  who 
had  done  him  no  injury  ;  but  to  fuccour  the  king  of 
Sweden  as  an  unfortunate  prince  in  his  dominions. 
He  fent  his  majefty  800  purfes,  every  one  of  which 
amounted  to  500  crowns,  and  advifed  him  to  return 
peaceably  to  his  own  dominions.  Charles  rejefled 
this  advice,  threatening  to  hang  up  the  baftiaws,  and 
ftiave  the  beards  of  any  janizaries  who  brought  him 
fueh  meftages,  and  fent  word  that  he  ftiould  depend 
upon  the  grand  fignior’s  promife,  ‘aiid  hoped  to  re¬ 
enter  Poland  as  a  conqueror  with  an  army  of  Turks. 
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The  event  After  various  intrigues  at  the  Porte,  an  order  was 
fent  to  attack  this  head  of  iron ,  as  he  wras  called,  and 
to  take  him  cither  alive  or  dead.  He  flood  a  fiege  in 
his  houfe,  with  40  domeftics,  againft  the  TurkilR 
army  3  killed  no  lefs  than  20  janizaries  with  his  own 
hand  3  and  performed  prodigies  of  valour  on  a  very  un- 
necefiary  and  unwarrantable  oecafion.  But  the  houfe 
being  fet  on  fire,  and  himfelf  wounded,  he  was  at 
laft  taken  prifoner,  and  fent  to  Adrianoplep. where 
the  grand  fignior  gave  him  audience,  and  promifed  to 
make  good  all  the  damages  he  had  luftained.  At 
laft,  after  a  ftay  of  above  five  years,  he  left  Turkey  3 
and,  having  difguifed  himfelf,  traverfed  Wallachiar 
Tranfylvania,  Hungary,  and  Germany,  attended  only 
by  one  perfon  :  and  in  fixteen  days  riding,  during  which 
time  he  never  went  to  bed,  came  to  Stralfund  at  mid¬ 
night,  November  21.  1714.  His  boots  were  cut  from 
his  fwollen  legs,  and  he  was'put  to  bed  3  where,  when 
he  had  flept  fomc  hours,  the  firft  thing  he  did  was  to 
review  his  troops,  and  examine  the  flate  of  the  fortifi¬ 
cations.  He  fent  out  orders  that  very  day  to  re¬ 
new  the  w'ar  with  more  vigour  than  ever.  But  af¬ 
fairs  were  now  much  changed  :  Auguftus  had  recover¬ 
ed  the  throne  of  Poland  3  Sweden  had  loft  many  of  its 
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provinces,  and  w'as  without  money,  trade,  credit,  or 
troops.  The  kings  of  Denmark  and  Pruftia  feized  the 
illand  of  Rugen  3  and  befieged  him  in  Stralfund, 
which  furrendered  3  but  Charles  efcaped  to  Carlfcroon. 
When  his  country  was  threatened  with  invafion  by 
fo  many  princes,  he,  to  the  furprife  of  all  Europe, 
marched  into  Norw'ay  with  20,000  men.  A  very 
few  Danes  might  have  flopped  the  Swedifh  army  ;  but 
fuch  a  quick  invafion  they  could  not  forefee.  .Europe 
was  yet  more  at  a  lofs  to  find  the  czar  fo  quiet,  and. 
not  making  a  defeent  upon  Sweden,  as  he  had  before 
agreed  with  his  allies.  This  inaflion  wras  the  confe- 
quence  of  one  of  the  greateft  defigns,  and  at  the  fame 
time  the  moft  difficult  of  any,  that  were  ever  formed 
by  the  imagination  of  man.  In  IhoTt,  a  fcheme  was 
fet  on  foot  for  a  reconciliation  with  the  czar  3  for  re¬ 
placing  Stanifiaus  on  the  throne  of  Poland  3  and  fetting 
James  II. ’s  fon  upon  that  of  England,  befides  re- 
ftoring  the  duke  of  Holftein  to  his  dominions.  Charles 
was  pleafed  with  thefc  grand  ideas,  though  without 
building  much  upon  them,  and  gave  his  mmifter 
leave  to  a6l  at  large.  In  the  mean  time,  Charles 
was  going  to  make  a  fecond  attempt  upon  Norway  in 
1718  ;  and  he  flattered  himfelf  with  being  mailer  of 
that  kingdom  in  fix  months  3  but  while  he  was  exa¬ 
mining  the  works  at  Frederickftiall,  a  place  of  great 
ftrength  and  importance,  which  is  reckoned  to  be  the. 
key  of  that  kingdom,  he  was  killed  by  a  ftiot  from  the 
enemy,  as  has  been  generally  believed,  though  it  has 
been  alfo  reported  that  he  fell  by  the  treachery  of  one 
of  his  own  officers,  who  had  been  bribed  fo/  that  pur-* 
pofe. 

This  prince  experienced  the  extremes  of  prolperity 
and  of  adverfity,  without  being  foftened  by  the  one- 
or  difturbed  for  a  moment  at  the  other  3  but  was  a  man 
rather  extraordinary  than  great,  and  fitter  to  be  ad¬ 
mired  than  imitated.  He  was  honoured  by  the  Turks 
for  his  rigid  abftinence  from  wine,  and  his  regularity  in 
attending  public  devotion. 

As  to  his  perfon,  he  was  tall  and  of  a  noble  mien, 
had  a  fine  open  forehead,  large  blue  eyes,  flaxen  hair, 
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fair  complexion,  a  handfome  nofe,  but  little  beard, 
and  a  laugh  not  agreeable.  His  manners  were  harflh 
and  auftere,  not  to  fay.  favage  :  and  as  to  religion,  he 
*  was  indifferent  towards  all,  though  exteriorly  a  Lu¬ 
theran,  and  a  ftrong  believer  in  predeftination.  A  few 
anecdotes  will  illuftrate  his  character.  No  dangers, 
however  great,  made  the  leaft  impreffion  upon  him. 
When  a  horfe  or  two  were  killed  under  him  at  the 
battle  of  Narva,  in  1700,  he  leaped  nimbly  upon  frefti 
ones,  faying,  “  Thefc  people  find  me  exercife.”  One 
day,  when  he  was  dictating  letters  to  a  fecretary,  a 
bomb  fell  through  the  roof  into  the  next  room  of  the 
houfe  where  they  were  fitting.  'The  fecretary,  terri¬ 
fied  left  the  houfe  fhould  come  down  upon  them,  let 
his  pen  drop  out  of  his  hand  :  “  Wliafc  is  the  matter  ?” 
fays  the  king  calmly.  The  fecretary  could  only  reply, 

“  Ah,  Sir,  the  bomb.”  “  The  bomb  (fays  the  king)  ! 
what  has  the  bomb  to  do  with  what  I  am  dilating  to 
you  !  Go  on.” 

He  preferved  more  humanity  than  is  ufually  found 
among  conquerors.  Once,  in  the  middle  of  an  adlien, 
finding  a  young  Swedifli  officer  wounded  and  unable 
to  march,  he  obliged  the  officer  to  take  his  horfe,  and 
continued  to  command  his  infantry  on  foot.  The 
princcfs  Lubomirlki,  who  was  very  much  in  the  intereft 
and  good  graces  of  Auguftus,  falling  by  accident  into 
the  hands  of  one  of  his  officers,  he  ordered  her  to  be 
fet  at  liberty  :  faying,  “  That  he  did  not  make  war  with 
women.”  One  day,  near  Leipfic,  a  peafant  threw 
himfelf  at  his  feet,  with  a  complaint  againft  a  grenadier, 
that  he  had  robbed  him  of  certain  eatables  provided 
for  himfelf  and  his  family.  “  Is  it  true  (faid  Charles 
fternly),  that  you  have  robbed  this  man  ?”  The  fol- 
dier  replied,  “  Sir,  I  have  not  done  near  fo  much 
harm  to  this  man  as  your  majefty  has  done  to  his 
mafter  ;  for  you  have  taken  from  Auguftus  a  kingdom, 
whereas  I  have  only  taken  from  this  poor  fcoundrel  a 
dinner.”  Charles  made  the  peafant  amends,  and  par¬ 
doned  the  foldicr  for  his  firmnefs  :  “  However,  my 
friend  (fays  he  to  him),  you  will  do  well  to  recolle<A 
that  if  I  took  a  kingdom  from  Auguftus,  I  did  not  take 
it  for  myfclf.” 

Though  Charles  lived  hardly  himfelf,  a  foldier  did 
not  fear  to  remonftrate  to  him  againft  fome  bread, 
which  was  very  black  and  mouldy,  and  which  yet  was 
the  only  provifion  the  troops  had.  Charles  called  for 
a  piece  of  it,  and  calmly  ate  it  up  *,  faying,  “  that  it 
was  indeed  not  good,  but  that  it  might  be  eaten.” 
From  the  danger  he  was  in  in  Poland,  when  he  beat  the 
Saxon  troops  in  1702,  a  comedy  wras  exhibited  at  Ma- 
tienburg,  wrhere  the  combat  was  reprefented  to  the  dif- 
advantage  of  the  Swedes.  “  Oh,  (fays  Charles,  hear¬ 
ing  of  it),  I  am  far  from  envying  them  this  pleafure. 

Let  them  beat  me  in  the  theatres  as  long  as  they  will, 
provided  I  do  but  beat  them  in  the  field.”  He  wrote 
iome  obfervations  on  war,  and  on  his  own  campaigns 
from  1700  to  1709  :  but  the  MS.  was  loft  at  the  un¬ 
fortunate  battle  of  Pultowa. 

CHARLES’S  CAPE,  a  promontory  of  Virginia,  in 
North  America,  forming  the  northern  headland  of  the 
ftrait  that  enters  the  bay  of  Chefapeak. 

CHARLES'S  Fort ,  a  fortrefs  in  the  county  of  Cork, 
and  province  of  Munfter  in  Ireland,  fituated  at  the 
mouth  of  Kinfale  harbour.  W.  Long.  8.  20.  N.  Lat. 
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CHARLESTON,  the  metropolis  of  South  Carolina,  Charted 
is  the  molt  conliderable  town  in  the  ftate  ;  fituated  in 
the  diftridt  of  the  fame  name,  and  on  the  tongue  of 
land  formed  by  the  confluent  ftreams  of  Aftfley  and 
Cooper,  which  are  ftiort  rivers,  but  large  and  navi¬ 
gable.  Thefe  waters  unite  immediately  below'  the  city, 
and  form  a  fpacious  and  convenient  harbour  ;  v/hich 
communicates  w'ith  the  ocean  juft  below  Sullivan’s 
ifland,  which  it  leaves  on  the  north,  feven  miles  fouth- 
caft  of  Chari  eft  on.  In  thefc  rivers  the  tide  rifes,  in 
common,  about  6i  feet  ;  but  uniformly  rifes  10  or  12 
inches  more  during  a  night  tide.  The  fa6l  is  certain  ; 
the  caufe  unknown.  The  continual  agitation  which 
the  tides  occafion  in  the  wraters  which  almoft  furround 
Charlefton,  the  refreffiing  fea-breezes  which  are  regu¬ 
larly  felt,  and  the  fmoke  arifing  from  fo  many  chim¬ 
neys,  render  this  city  more  healthy  than  any  part  of 
the  low  country  in  the  fouthern  ftates.  On  this  ac¬ 
count  it  is  the  refort  of  great  numbers  of  gentlemen, 
invalids  from  the  Weft  India  iflands,  and  of  the  rich 
planters  from  the  country,  who  come  here  to  fpend 
the  ftckly  months,  as  they  are  called,  in  queft  of  health 
and  of  the  focial  enjoyments  which  the  city  affords* 

And  in  no  part  of  America  are  the  focial  bleffings  en¬ 
joyed  more  rationally  and  liberally  than  here.  Un¬ 
affected  hofpitality,  affability,  eafe  of  manners  and  ad- 
drefs,  and  a  difpolition  to  make  their  guefts  welcome, 
eafy,  and  pleafed  with  themfelves,  are  charaCteriftics 
of  the  refpeCtable  people  of  Charlefton.  In  fpeaking 
of  the  capita],  it  ought  to  be  obferved,  for  the  honour 
of  the  people  of  Carolina  in  general,  that  when  in  com¬ 
mon  with  the  ether  colonies,  in  the  conteft  with  Bri¬ 
tain,  they  refolved  againft  the  ufe  of  certain  luxuries, 
and  even  neceffaries  of  life  5  thofe  articles,  which  im¬ 
prove  the  mind,  enlarge  the  underftanding,  and  cor¬ 
rect  the  tafte,  were  excepted  \  the  importation  of  books 
was  permitted  as  formerly. 

The  land  on  wffiich  the  towm  is  built  is  flat  and 
low,  and  the  water  brackifh  and  unwholefome.  The 
ftreets  are  pretty  regularly  cut,  and  open  beautiful 
profpe&s,  and  have  fubterranean  drains  to  carry  off 
filth  and  keep  the  city  clean  and  healthy  ;  but  are  tocr 
narrow  for  fo  large  a  place  and  fo  warm  a  climate. 

Their  general  breadth  is  from  35  to  66  feet.  The 
houfes  which  have  been  lately  built,  are  brick,  with 
tiled  roofs.  The  buildings  in  general  are  elegant,  and 
moft  of  them  are  neat,  airy,  and  well  furniftied.  The 
public  buildings  are,  an  exchange,  a  ftate-houfe,  an 
armoury,  a  poor-houfe,  and  an  orphan’s  houfe.  Here 
are  fevcral  refpeClable  academies.  Part  of  the  old 
barracks  has  been  handfomely  fitted  up,  and  converted 
into  a  college,  and  there  are  a  number  of  ftudents  ; 
but  it  can  only  be  called  as  yet  a  refpe&able  academy. 

Here  are  two  banks,  a  branch  of  the  national  bank, 
and  the  South  Carolina  bank,  eftablifhed  in  1792.  The 
houfes  for  public  w'orfhip  are  tW'o  Epifcopal  churches, 
tw'o  for  Independents,  one  for  Scotch  Preiby  terians,  * 
one  for  Baptifts,  one  for  German  Lutherans,  two  for 
Methodifts,  oue  for  French  Proteftants,  a  meeting- 
houfe  for  Quakers,  a  Roman  Catholic  chapel,  and  a 
Jewifh  fynagogue. 

Little  attention  is  5paid  to  the  public  markets  \  a 
great  proportion  of  the  more  wealthy  inhabitants  ha¬ 
ving  plantations  from  which  they  receive  fupplies  of 
almoft  every  article  of  living.  The  country  abounds 

with 


C  H  A 


Aarl eta  with  poultry  and  wild  ducks.  Their  beef,  mutton  and 
il  veal  are  not  generally  of  the  bell  kind  ;  and  few  fifh 
tone’s  are  f°unc*  *n  t^ie  market. 

[lland.  lt  was  computed  that  there  were  1600 

mJ  houfes  in  this  city,  and  15,000  inhabitants,  including 
5400  flaves  ;  and  what  evinces  the  healthinefs  of  the 
place,  upwards  of  200  of  the  white  inhabitants  were 
above  60  years  of  age.  In  1791,  there  were  16,359 
inhabitants,  of  whom  7684  were  flaves.  This  city 
has  often  fuffered  much  by  fire :  the  laft  and  moft  de- 
ftru&ive  happened  as  late  as  June  1796. 

Charlefton  was  incorporated  in  1783,  and  divided 
into  three  wards,  which  choofe  as  many  wardens,  from 
among  whom  the  citizens  ele&  an  intendant  of  the 
city.  The  intendant  and  wardens  form  the  city-coun¬ 
cil,  who  have  power  to  make  and  enforce  bye-laws  for 
the  regulation  of  the  city. 

The  value  of  exports  from  this  port,  in  the  year 
ending  November  1787,  amounted  to  505,2781.  19s. 
3d.  fieri ing.  The  number  of  veffels  cleared  from  the 
cuftomhoufe  the  fame  year,  was  947,  meafuring 
62,118  tons;  735  of  tliefe,  meafuring  41,531  tons, 
were  American  ;  the  others  belonged  to  Great  Bri¬ 
tain,  Ireland,  Spain,  France,  and  the  United  Nether¬ 
lands. 

CHARLES'S  Wain,  in  AJlrononnj,  feven  ftars  in  the 
Conftellation  called  Urja  Major ^  or  the  Great  Bear. 

CHARLETON,  an  ifland  at  the  bottom  of  Hud- 
(bn’s  bay,  in  North  America,  fubjedl  to  Great  Britain. 
W,  Long.  80.  o.  N.  Lat.  53.  30. 

Charleton,  Walter ,  a  learned  Englifh  phyfician, 
born  in  1619,  was  phyfician  in  ordinary  to  Charles  I. 
and  Charles  II.  one  of  the  firftv members  of  the  royal 
fociety,  and  prefident  of  the  college  of  phyficians.  He 
wrote  on  various  fubje&s  ;  but  at  laft  his  narrow  eir- 
cumftances  obliged  him  to  retire  to  the  ifland  of  Jcrfcy, 
where  he  died  in  1707. 

CHARLOCK,  the  Englifh  name  of  the  Rapha- 
Nus.  It  is  a  very  troublesome  weed  among  corn,  be¬ 
ing  more  frequent  than  almoft  any  other.  There  are 
two  principal  kinds  of  it :  the  one  with  a  yellow  flower, 
the  other  with  a  white.  Some  fields  are  particularly 
fubjeft  to  be  overrun  with  it,  efpecially  thofe  which 
have  been  manured  with  cow-dung  alone,  that  being 
a  manure  very  favourable  to  the  growth  of  it.  The 
farmers  in  fome  places  are  fo  fenfible  of  this,  that  they 
always  mix  horfe' dung  with  their  cow  dung,  when  they 
ufe  it  for  arable  land.  When  barley,  as  is  often  the 
cafe,  is  infefted  with  this  weed  to  fuch  a  degree  as 
to  endanger  the  crop,  it  is  a  very  good  method  to  mow 
■down  the  charlock  in  May,  when  it  is  in  flower,  cut¬ 
ting  it  fo  low  as  juft  to  take  off  the  tops  of  the  leaves 
of  barley  with  it :  by  this  means  the  barley  will 
get  up  above  the  weed  :  and  people  have  got  four 
quarters  of  grain  from  an  acre  of  fuch  land  as  would 
have  fcarce  yielded  any  thing  without  this  expedient. 
Where  any  land  is  particularly  fubjeft  to  this  weed, 
the  belt  method  is  to  fow  it  with  grafs  feed,  and  make 
a  pafture  of  it ;  for  then  the  plant  will  not  be  trouble¬ 
some,  it  never  growing  where  there  is  a  coat  of  grafs 
upon  the  ground. 

CHARLOTTE’S  ISLAND,  an  ifland  in  the 
South  fea,  firft  difeovered  by  Captain  Wallis  in  the 
Dolphin,  in  1767,  who  took  poffeflion  of  it  in  the 
name  of  King  George  III.  Here  is  good  water,  and 
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plenty  of  cocoa  nuts,  palm  nuts,  and  (curvy  grafs.  The 
inhabitants  arc  of  a  middle  ftature  and  dark  com¬ 
plexion,  with  long  hair  hanging  over  their  fhoulders  5 
the  men  are  well  made,  and  the  women  handfome  ; 
their  clothing  is  a  kind  of  coarfe  cloth,  or  matting, 
which  they  fatten  about  their  middle. 

%ueen  CHARLOTTE'S  IJlands ,  a  clufter  of  South  fea 
iflands,  difeovered  in  1767  by  Captain  Carteret.  Hq 
Counted  feven,  and  there  were  fuppofed  to  be  many 
more.  The  inhabitants  of  thefe  illands  are  deferibed 
as  extremely  nimble  and  vigorous,  and  almoft  as  well 
qualified  to  live  in  the  water  as  upon  land  ;  they  are 
very  warlike  ;  and,  on  a  quarrel  with  fome  of  Captain 
Carteret’s  people,  they  attacked  them  with  great  re- 
folution  ;  mortally  wounded  the  matter  and  three  of 
the  failors  ;  were  not  at  all  intimidated  by  the  fire 
arms ;  and  at  laft,  notwithftanding  the  averfion  of 
Captain  Carteret  to  flied  blood,  he  was  obliged  to  fe- 
cure  the  watering  places  by  firing  grape  fhot  into  the 
woods,  which  deftroyed  many  of  the  inhabitants. 
Thefe  iflands  lie  in  S.  Lat.  11.  E.  Long.  164.  They 
are  fuppofed  to  be  the  Santa  Cruz  of  Mandana,  w  ho 
died  there  in  1595. 

CHARM,  a  term  derived  from  the  Latin  carmen , 
“  a  verfe  and  ufed  to  denote  a  magic  pow  er,  or  fpell, 
by  which,  with  the  afliftance  of  the  devil,  foreerers 
and  witches  wore  fuppofed  to  do  wonderful  things,  far 
furpafiing  the  pow  er  of  nature. 

CHARNEL,  or  Charnel-house,  a  kind  of  por¬ 
tico,  or  gallery,  ufually  in  or  near  a  churchyard,  over 
which  were  anciently  laid  the  bones  of  the  dead,  after 
the  flefti  was  wholly  confumed.  Charnel-houfes  are  now 
ufually  adjoining  to  the  church. 

CHARON,  in  fabulous  hiftory,  the  fon  of  Erebus- 
and  Nox,  tvhofe  office  was  to  ferry  the  fouls  of  the' 
deceafed  over  the  voters  of  Acheron,  for  which  each 
foul  was  to  pay  a  piece  of  money.  For  this  reafon 
the  Pagans  had  a  cuftom  of  putting  a  piece  of  money 
into  the  mouth  of  the  dead,  in  order  that  they  might 
have  fomething  to  pay  Charon  for  their  paffage. 

CHAROND AS,  a  celebrated  legiflator  of  the  Thu- 
rians,  and  a  native  ofCatanea,  in  Sicily,  flourilhed  446 
before  Chrift.  He  forbade  any  perfon’s  appearing 
armed  in  the  public  affemblies  of  the  nation  ;  but  ono 
day  going  thither  in  haftc,  without  thinking  of  hi3 
fword,  he  was  no  fooncr  made  to  obferve  his  miftake 
than  he  ran  it  through  his  body. 

CITAROST,  a  town  of  France,  in  Berry,  with  the 
title  of  a  duchy.  It  is  feated  on  the  river  Arnon.  E.. 
Long.  2.  15.  N.  Lat.  46.  56. 

CHAROUX,  a  town  of  France,  in  the  Bourbon- 
nois,  feated  on  an  eminence,  near  the  river  Sioulle.  It 
has  two  parifties,  which  are  in  different  diocefes.  E. 
Long.  3.  15.  N.  Lat.  46.  10. 

CHARPENTIER,  Francis,  dean  of  the  French 
academy,  was  bom  in  1620.  His  early  capacity  in¬ 
clined  his  friends  to  educate  him  at  the  bar :  but  he 
was  much  more  delighted  with  the  ftudy  of  languages* 
and  antiquity  than  of  the  law  ;  and  preferred  repofe 
to  tumult.  M.  Colbert  made  ufe  of  him  in  eftablifti- 
ing  his  new  academy  of  medals  and  inferiptions  and 
no  perfon  of  that  learned  fociety  contributed  more 
than  himfelf  toward  that  noble  feries  of  medals  which 
wore  ftruck  on  the  confiderable  events  that  difiinguifti- 
cd  the  reign  of  Louis  XIV.  He  publiflied  feveral 

works, 
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Charpcn-  works,  which  were  all  well  received  3  and  died  in 
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Charta.  CHARR.  Sec  SALMO,  ICHTHYOLOGY  Index. 

— - CHARRON,  Petek,  the  author  of  a  book  entitled 
OfWifdom ,  which  gained  him  great  reputation,  wag 
born  at  Paris  in  the  year  1541.  After  being  advocate 
in  the  parliament  of  Paris  for  five  or  fix  years,  he  ap¬ 
plied  himfelf  to  divinity  3  and  became  fo  great  a  preach¬ 
er,  that  the  bffhops  of  feveral  diocefes  offered  him  the 
higheft  dignities  in  their  gift.  He  died  at  Paris,  fud- 
denly  ir\  the  ftreet,  November  16.  1603. 

CHART,  or  Sea  Chart,  an  hydrographical  map, 
or  a  projection  of  fome  part  of  the  earth’s  fuperficies  in 
piano,  for  the  ufe  of  navigators. 

Charts  differ  very  confiderably  from  geographical  or 
land  maps,  which  are  of  no  ufe  in  navigation.  Nor  are 
fca  charts  all  of  the  fame  kind,  fome  being  w hat  we 
call  plane  charts,  others  Mercator  charts,  and  others 
globular  charts. 

Plane  CHART ,  is  a  reprefentation  of  fome  part  of  the 
fuperficies  of  the  terraqueous  globe,  in  which  the  me¬ 
ridians  are  fuppofed  parallel  to  each  other,  the  paral¬ 
lels  of  latitude  at  equal  diftances,  and  confequently  the 
degrees  of  latitude  and  longitude  everywhere  equal  to 
each  other.  Sec  PLANE  Chart. 

Mercator's-  CHART ,  is  that  where  the  meridians  are 
ftraight  lines,  parallel  to  each  other,  and  equidiftant 3 
the  parallels  are  alfo  ftraight  lines,  and  parallel  to 
each  other  3  but  the  diftance  between  them  increafes 
from  the  equinoCtial  towards  either  pole,  in  the  ratio 
of  the  fecant  of  the  latitude  to  the  radius.  See  Na¬ 
vigation. 

Globular  CHART ,  a  meridional  projection,  wherein 
the  diftance  of  the  eye  from  the  plane  of  the  meridian, 
upon  which  the  projection  is  made,  is  fuppofed  to  be 
equal  to  the  fine  of  the  angle  450.  This  projection 
comes  the  neareft  of  all  to  the  nature  of  the  globe,  be- 
caufe  the  meridians  therein  are  placed  at  equal  di¬ 
ftances  3  the  parallels  alfo  are  nearly  equidiftant,  and 
confequently  the  feveral  parts  of  the  earth  have  their 
proper  proportion  of  magnitude,  diftance,  and  fitua- 
tion,  nearly  the  fame  as  on  the  globe  itfelf.  See  GLO¬ 
BULAR  Projection. 

Hydrographic  CHARTS ,  fheets  of  large  paper,  where¬ 
on  feveral  parts  of  the  land  and  fea  are  deferibed,  with 
their  rcfpeCtive  coafts,  harbours,  founds,  fiats,  rocks, 
{helves,  fands,  &c.  together  with  the  longitude  and  la¬ 
titude  of  each  place,  and  the  points  of  the  compafs. 
Sec  Mercator's  Chart . 

Selenographic  CHARTS ,  particular  deferiptions  of  the 
ipots,  appearances,  and  maculae  of  the  moon.  See  A- 
stronomy  Index . 

Topographic  CHARTS ,  draughts  of  fome  frnall  parts 
of  the  earth  only,  or  of  fome  particular  place,  with¬ 
out  regard  to  its  relative  fituation,  as  London,  York, 

9  &c.  .  . 

.  CHARTA,  or  Carta,  primarily  Signifies  a  fort  of 
paper  made  of  the  plant papyrus  or  biblus.  See  Paper 
and  Charter. 

CHARTA  Emporetica ,  in  Pharmacy ,  &cc.  a  kind  of 
paper  made  very  foft  and  porous,  ufed  to  filter  withal. 
See  Filtration,  &c. 

Charta  is  alfo  ufed  in  our  ancient  cuftotns  for  a 
charter,  or  deed  in  writing.  See  Charter. 
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Magna  CHARTA ,  the  great  charter  of  the  liberties  of  Magi? 
Britain,  and  the  bafis  of  our  laws  and  privileges. 

This  charter  may  be  faid  to  derive  its  origin  from 
King  Edward  the  Cotifeffor,  who  granted  feveral  pri¬ 
vileges  to  the  church  and  ftate  by  charter  :  thefe  liber¬ 
ties  and  privileges  were  alfo  granted  and  confirmed  by 
King  Henry  I.  by  a  celebrated  great  charter  now  loft  3 
but  which  was  confirmed  or  re-enaCted  by  King  Hen¬ 
ry  II.  and  King  John.  Henry  III.  the  fucceffor  of  this 
laft  prince,  after  having  caufed  1  2  men  make  inquiry 
into  the  .liberties  of  England  in  the  reign  of  Henry  L 
granted  a  new  charter ;  which  was  the  fame  as  the  pre- 
ient  magna  charta.  This  he  feveral  times  confirmed, 
and  as  often  broke  3  till,  in  the  37th  year  of  his  reign, 
he  went  to  Weftminftcr  Hall,  and  there,  in  prefence  of 
the  nobility  and  biihops,  who  held  lighted  candles  in 
their  hands,  magna  charta  was  read,  the  king  all  the 
time  holding  his  hand  to  his  breaft,  and  at  laft  folemn- 
Iy  ftvearing  faithfully  and  inviolably  to  obferve  all  the 
things  therein  contained,  &c.  Then  the  bifhops  ex- 
tinguifhing  the  candles,  and  throwing  them  on  the 
ground,  they  all  cried  out,  “  Thus  let  him  be  extin  - 
guifhed,  and  ftink  in  hell  who  violates  this  charter.” 

It  is  obferved  that,  notvithftanding  the  folemnity  of 
this  confirmation,  King  Henry,  the  very  next  year, 
again  invaded  the  rights  of  his  people,  till  the  barons 
entered  into  a  war  againft  him  3  when,  after  various 
fuccefs,  he  confirmed  this  charter,  and  the  charter  of 
the  foreft,  in  the  5  2d  year  of  his  reign. 

This  charter  confirmed  many  liberties  of  the  church, 
and  redreffed  many  grievances  incident  to  feodal  te¬ 
nures,  of  no  frnall  moment  at  the  time  ;  though  now, 
unlefs  confidered  attentively  and  with  this  retrofpeCt, 
they  feem  but  of  trifling  concern.  But,  befides  thefe 
feodal  provifions,  care  was  alfo  taken  therein  to  proteCt 
the  fubjcCt  againft  other  oppreflions,  then  frequently 
arifing  from  unreafonable  amercements,  from  illegal 
diftreffes  or  other  procefs  for  debts  or  fervices  due  to 
the  crovrn,  and  from  the  tyrannical  abufe  of  the  pre¬ 
rogative  of  purveyance  and  pre-emption.  It  fixed  the 
forfeiture  of  lands  for  felony  in  the  fame  manner  as  it 
ft  ill  remains  3  prohibited  for  the  future  the  grants  of 
exclufive  fifheries  3  and  the  ereCtion  of  new  bridges  fo 
as  to  opprefs  the  neighbourhood.  With  refpeCt  to 
private  rights,  it  eftablifhed  the  teftamentary  power 
of  the  fubjeCt  over  part  of  his  perfonal  eftate,  the  reft 
being  diftributed  among  his  wife  and  children ;  it  laid 
down  the  law  of  dower,  as  it  hath  continued  ever  fince  3 
and  prohibited  the  appeals  of  women,  unlefs  after 
the  death  of  their  hufhands.  In  matters  of  public  po¬ 
lice  and  national  concern,  it  enjoined  an  uniformity  of 
weights  and  meafures 3  gave  new  encouragements  to 
commerce,  by  the  protection  of  merchant  ftrangers  3 
and  forbade  the  alienation  of  lands  in  mortmain.  With 
regard  to  the  adminiftration  of  juftice,  befides  prohi¬ 
biting  all  denials  or  delays  of  it,  it  fixed  the  court  of 
common  pleas  at  Weftmmfter,  that  the  fuitors  might 
no  longer  be  haraffed  wfith  following  the  king’s  per- 
fon  in  all  his  progreffes^  and  at  the  fame  time  brought 
the  trial  of  iffues  home  to  the  very  doors  of  the  free¬ 
holders,  by  directing  aftizes  to  be  taken  in  the  proper 
counties,  and  eftabliftung  annual  circuits  :  it  alfo  cor¬ 
rected  fome  abufes  then  incident  to  the  trials  by  wager 
of  law  and  of  battle  3  direCted  the  regular  aw  ard¬ 
ing 
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fagna  tng  °f  inquefts  for  life  or  member  ;  prohibited  the 
tihartx  king’s  inferior  miniflers  from  holding  picas  of  the 
11  crown,  or  trying  any  criminal  charge,  whereby  many 
*arter"  forfeitures  anight  otherwife  have  unjuftly  accrued  to 
*  .  the  exchequer  *,  and  regulated  the  time  and  place  of 
holding  the  inferior  tribunals  of  juflice,  the  county- 
court,  fherifPs  torn,  and  court-leet.  It  confirmed  and 
eftablifhed  the  liberties  of  the  city  of  London,  and  all 
other  cities,  boroughs,  towns,  and  ports  of  the  king¬ 
dom.  And  laftly  (which  alone  would  have  merited 
the  title  that  it  bears,  of  the  great  charter ),  it  protest¬ 
ed  every  individual  of  the  nation  in  the  free  enjoyment 
of  his  life,  his  liberty,  and  his  property,  unlcfs  declared 
to  be  forfeited  by  the  judgment  of  his  peers,  or  the  law 
of  the  land. 

This  excellent  charter,  fo  equitable,  and  beneficial 
to  the  fubjeft,  is  the  mofl  ancient  written  law  in  the 
kingdom.  By  the  25th  Edward  I.  it  is  ordained,  that 
it  fliall  be  taken  as  the  common  law  ^  and  by  the  43d 
Edward  III.  all  flatutes  made  againft  it  are  declared 
to  be  void. 

CHARTER,  in  Law ,  a  written  inftrument,  or  evi¬ 
dence  of  things  afted  between  one  perfon  and  ano¬ 
ther.  The  word  charter  comes  from  the  Latin  cliarta , 
anciently  ufed  for  a  public  and  authentic  aft,  a  dona¬ 
tion,  contraft,  or  the  like,  from  the  Greek 
**  thick  paper”  or  “  pafteboard,”  whereon  public  afts 
were  wont  to  be  written.  Britton  divides  charters  in- 
jto  thofe  of  the.  king,  and  thofe  ef  private  perfons. 

1.  Charters  of  the  king,  are  thofe  whereby  the  king 
pafteth  any  grant  to  any  perfon  or  body  politic,  as  a 
charter  of  exemption,  of  privilege,  &c.  \  charter  of pardon , 
'whereby  a  man  is  forgiven  a  felony,  or  other  offence 
committed  againft  the  king’s  crowm  and  dignity  \  char¬ 
ier  of  the  foreji ,  wherein  the  lawTs  of  the  foreft  are 
comprifed,  fuch  as  the  charter  of  Canutus,  &c. 

2.  Charters  of  private  perfons,  are  deeds  and  inftru- 
ments  for  the  conveyance’  of  lands,  &e.  And  the  pur- 
chafer  of  lands  fliall  have  all  the  charters,  deeds,  and 
evidences,  as  incident  to  the  fame,  and  for  the  main¬ 
tenance  of  his  title. 

CHARTRR-Governments  in  America.  See  Colony. 

CHARTER-Land \  fuch  land  as  a  perfon  holds  by  char¬ 
ter  •,  that  is,  by  evidence  in  writing  \  otherwife  called 
freehold '. 

CHARTERPARTY,  in  Commerce ,  denotes  the 
inftrument  of  freightage,  or  articles  of  agreement  for 
the  hire  of  a  veffel.  Sec  Freight,  &:c. 

The  charterparty  is  to  be  in  writing  \  and  to  be  fign- 
ed  both  by  the  proprietor  or  the  mafter  of  the  fhip, 
and  the  merchant  who  freights  it.  It  is  to  contain  the 
name  and  the  burden  of  the  veffel  \  the  names  of  the 
mafter  and  the  freighter  j  the  price  or  rate  of  freight ; 
and  the  time  of  loading  and  unloading  $  and  the  other 
conditions  agreed  on.  It  is  properly  a  deed,  or  poli¬ 
cy,  whereby  the  mafter  or  proprietor  of  the  veffel 
engages  to  furnifh  immediately  a  tight  found  veffel, 
well  equipped,  caulked,  and  flopped,  provided  with  an¬ 
chors,  fails,  cordage,  and  all  other  furniture  to  make 
the  voyage  required,  as  equipage,  hands,  viftuals,  and 
other  munitions  ;  in  eonfideration  of  a  certain  fum  to 
be  paid  by  the  merchant  for  the  freight.  Laftly,  The 
fhip  with  all  its  furniture,  and  the  eargo,  are  refpee- 
tively  fubjefted  to  the  conditions  of  the  charterparty . 
The  charterparty  differs  from  a  bill  of  lading ,  in  that 
Vol.  V.  Part  II. 


the  firft  is  for  the  entire  freight,  or  lading,  and  that  CL  rtciv- 
both  for  going  and  returning ;  whereas  the  latter  is 
only  for  a  part  of  the  freight,  or  at  mofl  only  for  the  ciiarybdi*,- 
voyage  one  way. 

Boyer  fays,  the  word  is  derived  from  hence,  that 
per  medium  charta  incidebatur ,  et  ftc  febat  charta  par - 
tit  a  ;  becaufe,  in  the  time  when  notaries  were  lefs 
common,  there  w'as  only  one  inllrurnent  made  for 
both  parties  5  this  they  eut  in  two,  and  gave  each 
his  portion  ;  joining  them  together  at  their  return,  to 
know  if  each  had  done  his  part.  This  he  obferves  to 
have  been  praftifed  in  his  time  \  agreeable  to  the  me¬ 
thod  of  the  Romans,  w  ho,  in  their  ftipulations,  ufed  to 
break  a  flaff,  each  party  retaining  a  moiety  thereof 
a  mark. 

CHARTOPHYLAX,  the  name,  of  an  ofReer  of 
the  church  of  Conftantinople,  who  attends  at  the  door 
of  the  rails  when  thd  faer ament  is  adminiflercd,  and 
gives  notice  to  the  priefls  to  come  to  the  holy  table. 

He*  represents  the  patriarch  upon  the  bench,  tries  all 
ecclefiaflical  caufes,  keeps  all  the  marriage  regiflers,. 
affifts  at  the  eonfeeration  of  bifhops,  and  presents  the 
bifhop  eleft  at  the  folemnity,  and  like  wife  all  other 
fubordinate  clergy.  This  office  rcfembles  in  foine  fliape 
that  of  the  bibliothecarias  at  Rome. 

CHARTRES,  a  large  city  of  France,  in  tjie  pro¬ 
vince  of  Orleannois,  fituated  on  the  river  Eure,  it* 

E.  Long.  1,  32.  N.  Lat.  48.  47.  It  is  a  bifliop’s  fee. 

CHARTREUSE,  or  Chartreuse-grand,  a  ce¬ 
lebrated  monaflery,  the  capital  of  all  the  convents  of 
the  Carthufian  monks,  fituated  on  a  fteep  rock  in  the 
middle  of  a  large  forefl  of  fir  trees,  about  feven  miles 
north-eafl  of  Grenoble,  in  the  province  of  Dauphiny 
in  France.  E.  Long.  5.  5.  N.  Lat.  .^5.  20.  See  Car¬ 
thusians. 

From  this  mother  convent,  all  the  others  of  the  fame 
order  took  their  name  5  among  which  was  the  Char- 
treufe  of  London,  corruptly  called  the  charter houfe,  now' 
converted  into  an  hofpital,  and  endowed  with  a  reve¬ 
nue  of  600I.  per  annum. 

Here  wfere  maintained  80  decayed  gentlemen,  not 
under  50  years  of  age  •,  alfo  40  boys  are  educated  and 
fitted  cither  for  the  univerfity  or  trades.  Thofe  fent 
to  the  univerfity  have  an  exhibition  of  20I.  a-year  for 
eight  years  ;  and  have  an  immediate  title  to  nine 
church-livings  in  the  gift  of  the  governors  of  the  hof- 
pital,  who  are  fixteen  in  number,  all  perfons  of  the  firft 
diftinftion,  and  take  their  turns  in  the  nomination  of 
penfioners  and  fcholars. 

CHART UL ARY,  Chartularius,  a  title  given 
to  an  ancient  offieer  in  the  Latin  church,  who  had  the 
care  of  charters  and  papers  relating  to  public  affairs. 

The  chartulary  prefided  in  eeclefiaftieal  judgments,  in 
lieu  of  the  pope.  In  the  Greek  ehureh  the  chartulary 
was  ealled  char tophy lax  ;  but  his  office  was  there  much 
more  eonfiderablc ;  and  fome  even  diflinguifli  the  chat*- 
tulary  from  the  ehartophylax  in  the  Greek  church.  See 
Chartophylax. 

CHARYBDIS,  in  Ancient  Geography ,  a  whirlpool 
in  the  llraits  of  Meflina,  according  to  the  poets  $  near 
Sicily,  and  oppofite  to  Scylla,  a  rock  on  the  eoaft  of 
Italy.  Thucydides  makes  it  to  be  only  a  flrong  flux 
and  reflux  in  the  flrait,  or  a  violent  reciprocation  of 
the  tide,  efpecially  if  the  w  ind  fets  fouth.  But  On  di¬ 
ving  into  the  Chary bdis,  there  arc  found  VaR  gulfs 
3  F  and 
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Charybdis,  and  whirlpools  below,  which  produce  all  the  comrao- 
t  tion  on  the  furface  of  the  water. 

Charybdis  is  ufed  by  Horace  to  denote  a  rapacious 
proftitute. 

CHASE,  or  Chace,  in  Law,  is  ufed  for  a  driving 
of  cattle  to  or  from  any  place  \  as  to  a  diftrefs,  or  fort- 
let,  &c. 

Chase,  or  Chace ,  is  alfo  a  place  of  retreat  for  deer 
and  wild  beafts  *,  of  a  middle  kind  between  a  foreft 
and  a  park,  being  ufually  lefs  than  a  foreft,  and  not 
pofteiTed  of  fo  many  privileges  *,  but  wanting,  v.  g. 
*  See  Forejl.  courts  of  attachment,  fwainmote,  and  juftice  feat  *. 

Yet  it  is  of  a  large  extent,  and  ftocked  both  with  a 
greater  diverftty  of  wild  beafts  or  game,  and  more 
keepers,  than  a  park.  Crompton  obferves,  that  a  fo¬ 
reft  cannot  be  in  the  hands  of  a  fubjeft,  but  it  forth¬ 
with  lofcs  its  name,  and  becomes  a  chafe ;  in  regard  all 
thofe  courts  lofe  their  nature  when  they  come  into  the 
hands  of  a  fubjeft  \  and  that  none  but  a  king  can  make 
a  lord  chief  juftice  in  eyre  of  the  foreft.  See  JUSTICE 
in  Eyre . 

The  following  hiftory  of  the  Englilh  chafe  is  giveh 
Sritf/b  by  Mr  Pennant.  “  At  firft  the  beafts  of  chafe  had 
Zool.1  42.  this  whole  ifland  for  their  range  *,  they  knew  no  other 
limits  than  the  ocean,  nor  confeffed  any  particular  ma¬ 
iler.  When  the  Saxons  had  eftablilhed  thetnfclves  in 
the  heptarchy,  they  were  referved  by  each  fovereign 
for  his  own  particular  diverfion.  Hunting  and  war,  in 
thofe  uncivilized  ages,  were  the  only  employ  of  the 
great ;  their  aflive,  but  uncultivated  minds,  being  fuf- 
ceptible  of  no  pleafures  but  thofe  of  a  violent  kind, 
fuch  as  gave  cxercife  to  their  bodies,  and  prevented 
the  pain  of  thinking. 

“  But  as  the  Saxon  kings  only  appropriated  thofe 
lands  to  the  ufe  of  forefts  which  were  unoccupied,  fo 
no  individuals  received  any  injury  •,  but  when  the  Con- 
queft  had  fettled  the  Norman  line  on  the  throne,  this 
paftion  for  the  chafe  was  carried  toan  excefs,  which 
involved  every  civil  right  in  a  general  ruin  :  it  fuper- 
feded  the  confideration  of  religion  even  in  a  fuperfti- 
tious  age  :  the  village  communities,  nay  even  the  moft 
facred  edifices,  were  turned  into  one  vaft  wafte,  t b 
make  room  for  animals,  the  obje&s  of  a  lawlcfs  ty^ 
rant’s  pleafure.  The  new  foreft  in  Elampfhire  is  too 
trite  an  inftancfc  to  be  dwelt  on  *,  fanguinary  laws  werb 
enabled  to  preferve  the  game  •  and  in  the  reigns  of 
William  Rufus,  and  Henry  I.  it  was  lefs  criminal  to 
deftroy  one  of  the  human  fpecieS  than  a  beaft  of  chafe. 
Thus  it  continued  while  the  Norman  line  filled  the 
throne  *,  but  when  the  Saxon  line  was  reftored  Under 
Henry  II.  the  rigour  of  the  foreft  laws  was  immediate^ 
ly  foftened. 

“  When  our  barons  began  to  form  a  power,  they 
claimed  a  vaft,  but  more  limited,  tra&  for  a  diverfion 
that  the  Englifti  were  always  fond  of.  They  were 
very  jealous  of  any  encro'achments  on  their  refpeftive 
bounds,  which  were  often  the  caufe  of  deadly  feuds  ; 
fuch  a  one  gave  caufe  to  the  fatal  battle  of  Chevy -chafe  ; 
a  fa<ft  which,  though  recorded  only  in  a  ballad,  may, 
from  what  we  know  of  the  manners  of  the  times,  be 
founded  on  truth  ;  not  that  it  was  attended  with  all 
the  eircumftanccs  which  the  author  of  that  natural  but 
heroic  compofition  hath  given  it  *,  for,  on  that  day 
neither  a  Percy  nor  a  Douglas  fell  :  here  the  poet 
fetms  to  have  claimed  his  privilege,  and  mixed  with 
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this  fray  fome  of  the  events  of  the  battle  of  Otter*  Ghafi 
bourne .  \r 

“  When  property  became  happily  more  divided 
by  the  relaxation  of  the  feodal  tenures,  thofe  exten- 
five  hunting  grounds  became  more  limited  •  and  as 
tillage  and  hulhandry  increafed,  the  beafts  of  chafe 
were  obliged  to  give  way  to  others  more  ufeful  to  the 
community.  The  vaft  tracts  of  land,  before  dedicate 
ed  to  hunting,  were  then  contracted  ;  and,  in  propor* 
tion  as  the  ufeful  arts  gained  ground,  cither  loft  their 
original  deftination,  or  gave  rife  to  the  invention  of 
parks .  Liberty  and  the  arts  feem  coeval ;  for  when 
once  the  latter  got  footing,  the  former  prote&ed  the 
labours  of  the  induftrious  from  being  ruined  by  the  li¬ 
centious  fportfman,  or  being  devoured  by  the  objects 
of  his  diverfion  :  for  this  teafon,  the  fubje<fts  of  a  def- 
potic  government  ftill  experience  the  inconvenien¬ 
ces  of  vaft  waftes  and  forefts,  the  terrors  of  the 
neighbouring  hufbandmen  ;  while  in  our  wrell  regu¬ 
lated  monarchy  very  few  chafes  remain.  The  Eng¬ 
lifti  ftill  indulge  themfelves  in  the  pleafures  of  hunting  ; 
but  confine  the  deer  kind  to  parks,  of  which  England 
boafts  of  more  than  any  other  kingdom  in  Europe, 

The  laws  allow  every  man  his  pleafure  *,  but  confine 
them  in  fuch  bounds  as  prevent  them  from  being  in¬ 
jurious  to  the  meaneft  of  the  community.  Before  thfc 
Reformation,  the  prelates  feem  to  have  guarded  fuffi- 
ciently  againft  this  want  of  amufement ;  the  fee  of  Nor¬ 
wich,  in  particular,  being  pofleffed,  about  that  time, 
of  thirteen  parks.” 

Chase,  in  the  fea  language,  is  to  purfue  a  fliip ; 
which  is  alfo  called  giving  chace . 

Stern-ClI ACE,  is  when  the  chafer  follows  the  chafed 
aftern  dire&ly  upon  the  fame  point  of  the  compafs. 

To  lie  with  a  fhrp's  forefoot  in  a  CHASE,  is  to  fail 
.and  meet  w  ith  her  by  the  neareft  diftance ;  and  fo  to 
crofs  her  in  her  w  ay,  or  to  come  acrofs  her  fore-foot. 

A  ftiif)  is  faid  to  have  a  good  chafe,  when  flie  is  fo 
built  forward  on,  or  a-ftern,  that  ftie  can  carry  many 
guns  to  (hoot  forwards  or  backwards ;  according  to 
which  (lie  is  faid  to  have  a  good  forward  or  goodferh 
chafe . 

CHASE  Guns ,  are  fuch  wLofe  ports  are  either  in  the 
head  (and  then  they  are  ufed  in  chafmg'of  others)  ;  or 
in  the  ftern,  which  are  only  ufeful  when  they  are  pur- 
fiied  or  chafed  by  any  other  (hip. 

CHACE  of  a  Gun,  is  the  whole  bore  or  length  of  ft 
piece  taken  withinfide. 

Wild-goofe  CHACE ,  a  term  ufed  to  exprefs  a  fort  of 
racing  on  horfeback  ufed  formerly,  which  reftmbled 
the  flying  of  wild  geefe  ;  thofe  birds  generally  going 
in  a  train  one  after  another,  not  in  confufed  flocks  as 
other  birds  do.  In  this  fort  of  race  the  two  liorfeS, 
after  running  twelve  fcore  yards,  had  liberty,  which 
horfe  foever,.  could  take  the  leading,  to  ride  what 
ground  the  jockey  pleafed,  the  hindmoft  horfe  being 
bound  to  follow  him  within  a  certain  diftance  agreed 
on  by  the  articles,  or  elfe  to  be  whipped  in  by  tht 
tryers  and  judges  who  rode  by*,  and  whichever  horfe 
could  diftance  the  other  won  the  race.  This  fort  of 
racing  was  not  long  in  common  ufe  ;  for  it  was  found 
inhuman,  and  deftru&ive  to  good  horfes,  when  tvrO 
fuch  were  matched  together.  For  in  this  cafe  neither* 
was  able  to  diftance  the  other  till  they  were  both 
ready  to  fink  under  their  riders ;  and  often  two  very 
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good  horfcs  were  both  fpoiled,  and  the  wagers  forced  heart 
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to  be  drawn  at  laft.  The  mifchief  of  this  fort  of 
racing  foon  brought  in  the  method  now  in  ufe,  of  run¬ 
ning  only  for  a  certain  quantity  of  ground,  and  deter¬ 
mining  the  plate  or  wager  by  the  coming  in  firft  at  the 
pod. 

Chasing  of  Go/d ,  Silver ,  &c.  See  Enchasing. 
CHASTE  tree.  See  Vitex,  Botany  Index. 

CHASTITY  y  Purity  of  the  body,  or  freedom 
from  obfeenity. — The  Roman  law  juftifies  homieide 
in  defenee  of  the  chaftity  either  of  one’s  felf  or  rela¬ 
tions  ;  and  fo  alfo,  according  to  Selden,  flood  the  law 
in  the  Jewifh  republic.  Our  law  likewife  juftifies  a 
woman  for  killing  a  man  who  attempts  to  ravifh  her. 
So  the  hufband  or  father  may  jultify  killing  a  man  who 
attempts  a  rape  Upon  his  wife  or  daughter  ;  but  not 
if  he  takes  them  in  adultery  by  confent  for  the  one  is 
forcible  and  felonious,  but  not  the  other. 

Chaftity  is  a  virtue  univerfally  celebrated.  There  is 
indeed  no  charm  in  the  female  fex  that  can  fupply  its 
place.  Without  it,  beauty  is  unlovely,  and  rank  is 
contemptible  5  good  breeding  degenerates  into  wan- 
tonnefs,  and  wit  into  impudenee.  Out  of  the  nume¬ 
rous  inltanees  of  eminent  chaftity  recorded  by  authors, 
the  two  following  are  felefted  on  aecount  of  the  leffon 
afforded  by  the  different  modes  of  eonduft  which  they 
exhibit. 

Lucretia  was  lady  of  great  beauty  and  noble  ex- 
traftion  ;  fhe  married  Collatinus,  a  relation  of  Tar- 
quinius  Superbus  king  of  Rome.  During  the  fiege 
of  Ardea,  which  lafted  much  longer  than  was  expefted, 
the  young  princes-  paffed  their  time  in  entertainments 
and  diverftens.  One  day  as  they  were  at  fupper  *,  at 
Sextus  Tarquin’s,  the  king’s  eldeff  Ton,  with  Colla¬ 
tinus,  Lueretia’s  hufband,  the  converfation  turned  on 
the  merit  of  their  wives  :  every  one  gave  his  own  the 
preference.  *  What  ffgnify  fo  many  words  ?”  fays 
Collatinus }  “  you  may  in  a  few  hours,  if  you  pleafe, 
be  convinced  by  your  own  eyes,  how  much  my  Lu¬ 
cretia  excels  the  reft.  We  are  young :  let  us  mount  our 
horfes,  and  go  and  furprife  them.  Nothing  can  better 
deeide  our  diipute  than  the  ftate  we  fhall  find  them 
in  at  a  time  when  moft  certainly  they  will  not  expeft 
us.”  They  were  -a  little  warmed  with  wine  :  “  Come 
on,  let  us  go,”  they  all  cried  together.  They  quickly 
galloped  to  Rome,  which  was  about  twenty  miles  from 
Ardea,  where  they  find  the  princefles,  wives  of  the 
young  Tarquins,  furrounded  with  company,  and  every 
cireumftanee  of  the  higheft  mirth  and  pleafure.  From 
thence  they  rode  to  Collatia,  where  they  faw  Lucre¬ 
tia  in  a  very  different  fituation.  With  her  maids  about 
her,  (he  was  at  work  in  the  inner  part  of  her  houfc, 
talking  of  the  dangers  to  which  her  hufband  was  ex¬ 
posed.  The  viftory  was  adjudged  to  her  unanimoufly. 
She  received  her  guefts  with  all  poftible  politenefs  and 
civility.  Lucretia’s  virtue,  which  fhould  have  com¬ 
manded  refpeft,  was  the  very  thing  which  kindled  in 
the  breaft  of  Sextus  Tarquin  a  ftrong  and  dcteftable 
paftion.  Within  a  few  days  he  returned  to  Collatia  5 
and  upon  the  plaufible  excufe  he  made  for  his  vifit,  he 
was  received  with  all  the  politenefs  due  to  a  near  rela¬ 
tion,  and  the  eldeftfon  of  a- king.  Watching  the  fit¬ 
ted  opportunity,  he  declared  the  paftion  flie  had  excit¬ 
ed  at  his  laft  vifit,  and  employed  the  molt  tender  entrea¬ 
ts,  and  all  the  artifices  poftible  to  touch  a  woman’s 
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\  but  all  to  no  purpofe.  He  then  endeavoured  Chaftity. 

to  extort  her  compliance  by  the  moft  terrible  threat-  v - v - 

enings.  It  was  in  vain.  She  ftill  perfifted  in  her  re- 
folution  ;  nor  eould  fhe  be  moved  even  by  the  fear  of- 
death.  But  when  the  monfter  told  her  that  he  would 
firll  difpatch  her,  and  then  having  murdered  a  Have, 
would  lay  him  by  her  fide,  after  which  he  would  fpread 
a  report,  that  having  caught  them  in  the  aft  of  adul¬ 
tery,  he  had  punifhed  them  as  they  deferved  \  this 
feemed  to  fhake  her  refolution.  She  hefitated,  not 
knowing  which  of  thefe  dreadful  alternatives  to  take, 
whether,  by  confenting  to  diftionour  the  bed  of  her 
hufband,  whom  flie  tenderly  loved  *,  or,  by  refufing,  to 
die  under  the  odious  eharafter  of  having  proftituted 
her  perfon  to  the  lull  of  a  Have.  He  faw  the  ftruggle 
of  her  foul  5  and  feizing  the  unlucky  moment,  obtain¬ 
ed  an  inglorious  conqucft.  Thus,  Lucrctia’s  virtue, 
which  had  been  proof  againft  the  fear  of  death,  could 
not  hold  out  againft  the  fear  of  infamy.  The  young 
prinec  having  gratified  his  paftion,  returned  home  as  in 
triumph.  On  the  morrowq  Lucretia  overwhelmed  with 
grief  and  defpair,  fent  early  in  the  morning  to  deiire  her 
father  and  her  hufband  to  come  to  her,  and  bring  with 
them  eaeh  a  trufty  friend,  alluring  them  there  was  no 
time  to  lofe.  They  came  with  all  fpeed,  the  one  ac¬ 
companied  with  Valerius  (fo  famous  after  under  the 
name  of  Publieola),  and  the  other  with  Brutus.  The 
moment  fhe  faw  them  come,  fhe  could  not  command 
her  tears  5  and  w  hen  her  hufband  afked  her  if  aft  wa*s 
well  ?  “  By  no  means,”  faid  fhe,  “  it  eannet  be  well 
with  a  woman  after  (he  has  loft  her  honour.  Yes,  Col¬ 
latinus,  thy  bed  lias  been  defiled  by  a  ftranger  :  but 
my  body  only  is  polluted  y  my  mind  is  innoeent,  as 
my  death  {hall  witnefs.  Promifc  me  only  not  to  fuffer 
the  adulterer  to  go  unpunifhed  :  it  is,  Sextus  Tarqui- 
nius,  who  laft  night,  a  treacherous  gueft,  dx  rather  cruel 
•foe,  offered  me  violence,  and  reaped  a  joy  fatal  to  me  ; 

•but,  if  you  are  men,  it  will  be  ftill  more  fatal  to  him.” 

All  promifed  to  revenge  her  5  and  at  the  fame  time, 
tried  to  comfort  her  with  reprefenting,  “  That  the 
mind  only  fins,  not  the  body  ;  and  where  the  confent 
is  w-anting,  there  can  be  no  guilt.”  “  What  Sextus 
deferves,”  replies  Lucretia,  a  I  leave  you  tp  judge  ; 
but  for  me,  though  I  declare  my  felf  innoeent  of  the 
crime,  I  exempt  not  myfelf  from  punifhment,.  No 
immodeft  woman  fhall  plead  Lucretia’s  example  to 
outlive  her  diftionour.”  Thus  faying,  ftie  plunged 
into  her  breaft  a  dagger  fhe  had  concealed  under  her 
robe,  and  expired  at  their  feet.  Lucretia’s  tragieal 
death  has  been  praifed  and  extolled  by  Pagan  writers, 
as  the  higheft  and  moft  noble  aft  pf  heroifm.  The 
Gofpel  thinks  not  fo  :  it  is  murder,  even  according  to 
Luerctia’s  own  principles,  fince  ftie  punifhed  with  death 
an  innocent  perfon,  at  lcaft  acknowledged  as  fueh  by 
herfelf.  She  was  ignorant  that  ,  our  life  is  not  in  our 
own  power,  but  in  his  difpofal  from  whom  we  receive 
it.  St  Auftin,  who  carefully  examines,  in  his  book  De 
Civitate  Dei ,  wdiat  we  are  to  think  of  Lucretia’s  death, 
cpnfiders  it  not  as  a  courageous  aftioii  flowing  from 
a  true  love  of  chaftity,  but  as  an  infirmity  *  a  woman 
too  fenfible  of  w-orldly  fame  and  glory  -y  and  who,  from 
a  dread  of  appearing  in  the  eyes  of  men  an  accomplice 
of  the  violence  fhe  abhorred,  and  of  a  crime  to  which 
fhe  was  entirely  a  ftranger,  eommits  a  real  crime  upon 
herfelf  voluntarily  and  dengnedly.  But  what  cannot 
3  E  2  be 
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Ghaftity  be  fufficiently  admired  in  this  Roman  lady,  3s  her  ab- 
II  horrence  of  adultery,  which  fhe  feems  to  hold  fo  deteft- 
Chateau-  as  n0^  t()  kear  thoughts  of  it.  In  this  fenfe, 

_  ^°n"  ,  ffie  is  a  noble  example  for  all  her  fex. 

Chiomara ,  the  wife  of  Ortiagon,  a  Gauliffi  prince, 
was  equally  admirable  for  her  beauty  and  chaflity. 

During  the  war  between  the  Romans  and  the  Gauls, 
A.  R.  563,  the  latter  were  totally  defeated  on  Mount 
Olympus.  Chiomara,  among  many  other  ladies,  was 
taken  prifoner,  and  committed  to  thp  care  of  a  centu¬ 
rion,  no  lefs  paffionate  for  money  than  women.  He 
at  firft  endeavoured  to  gain  her  confent  to  his  infa¬ 
mous  defires  m7  but  not  being  able  to  prevail  upon  her, 
and  fubve*t  her  conftancy,  he  thought  he  might  em¬ 
ploy  force  with  a  woman  whom  misfortune  had  redu¬ 
ced  to  ilavery.  Afterwards,  to  make  her  amends  for 
that  treatment,  he  offered  to  reftore  her  liberty  :  but 
not  without  ranfom.  He  agreed  with  her  for  a  certain 
fum,  and  to  conceal  this  defign  from  the  other  Ro¬ 
mans,  he  permitted  her  to  fend  any  of  the  prifoners  fhe 
ihould  choofe  to  her  relations,  and  affigned  a  place 
near  the  river  where  the  lady  ihould  be  exchanged  for 
gold.  By  accident  there  was  one  of  her  own  flaves 
among  the  prifoners.  Upon  him  (he  fixed  5  and  the 
centurion  foon  after  carried  her  beyond  the  advanced 
polls,  under  cover  of  a  dark  night.  The  next  evening 
two  of  the  relations  of  the  princefs  came  to  the  place 
appointed,  whither  the  centurion  alfo  carried  his  cap¬ 
tive.  When  they  had  delivered  him  the  Attic  talent 
they  had  brought,  which  was  the  fum  they  had  agreed 
on,  the  lady,  in  her  own  language,  ordered  thofe  who 
came  to  receive  her  to  draw*  their  fwords  and  kill  the 
centurion,  who  was  then  amufing  himfelf  wfith  weigh¬ 
ing  the  gold.  Then,  charmed  with  having  revenged 
the  injury  done  her  challity,  fhe  took  the  head  of  the 
officer,  which  Hie  had  cut  off  with  her  own  hands,  and 
hiding  it  under  her  robe,  went  to  her  hulband  Ortiagon, 
who  had  returned  home  after  the  defeat  of  his  troops. 
As  foon  as  ffie  came  into  his  prefence,  Ihe  threw  the 
centurion’s  head  at  his  feet.  He  was  llrangely  fur- 
prifed  at  fuch  a  fight  :  and  alked  her  whofe  head  it 
was,  and  what  had  induced  her  to  do  an  a£f  fo  un¬ 
common  to  her  fex  ?  With  her  face  covered  with  a  hid¬ 
den  bluffi,  and  at  the  fame  time  expreffing  her  fierce 
indignation,  Ihe  declared  the  outrage  whiqh  had  been 
done  her,  and  the  revenge  fhe  had  taken  for  it.  Dur¬ 
ing  the  reft  of  her  life,  ffie  ftedfaftly  retained  the  fame 
attachment  for  the  purity  of  manners  which  conftitutes 
the  principal  glory  of  the  fex,  and  nobly  fuftained  the 
honour  of  fo  glorious,  bold,  and  heroic  an  aRion.-— 
This  lady  was  much  more  prudent  than  Lucretia,  in 
revenging  her  injured  honour  by  the  death  of  her  ra¬ 
ndier,  rather  than  by  her  own.  Plutarch  relates  this 
£a£,  in  his  treatife  upon  the  virtue  and  great  a&ions 
©f  women  •,  and  it  is  from  him  we  have  the  name  of 
this,  whiyh  is  well  worthy  of  being  tranfmitted  to  po- 
fterlty. 

The  above  virtue  in  men  is  termed  continence .  See 
Continence. 

CHATEAU-briant,  a  town  of  France  in  Bri- 
tanny,  with  an  old  caftle.  W.  Long.  1.  20.  N.  Lat. 
47.  40. 

Cha TEA U- Chinon7  a  town  of  France  in  Nivernois, 
and  capital  of  Morvant,  with  a  confiderable  manufac¬ 
tory  of  cloth.  E.  Long.  3*  4^*  Lat,  47# 
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CHATZAXJ-Ibaupliin ,  a  very  ftrong  caftle  of  Piedmont  Chute- 
in  Italy,  and  in  the  marquifate  of  Saluces,  belonging  to  ^auP 
the  king  of  Sardinia.  It  was  taken  by  the  combined 
army  of  France  and  Spain  in  1744,  and  was  reftored  1 
by  the  treaty  of  Aix-la-Chapelle. 

CHATEAU-dn-Loirc ,  a  town  of  France,  in  Maine,  fa¬ 
mous  for  fuftaining  a  liege  of  feven  years  againft  the 
Count  of  Mans.  It  is  feated  on  the  river  Loire,  in  E. 

Long.  o.  25.  N.  Lat.  47.  40. 

CHATEAU-Dun ,  an  ancient  town  of  France,  and  ca¬ 
pital  of  the  Dunois,  with  a  caftle  and  rich  monaftery  * 
feated  on  an  eminence  near  the  river  Loire,  in  E.  Long. 

I.  26.  N.  Lat.  48.  4. 

C HATE  A  U-Neuf,  the  name  of  feveral  towns  of  France, 
viz.  one  in  Perche  •,  another  in  Angumois,  on  the 
river  Charente,  near  Angoulefme  5  a  third  in  Berry, 
feated  on  the  river  Cher  j  and  feveral  other  fmall 
places. 

CHATEAU-Rortien ,  a*'town  of  France,  in  Champagne, 
and  in  a  diftri£t  called  Portien,  with  a  caftle  built  on  a- 
rock,  near  the  river  Aifnc.  E.  Long;  4.  23.  N.  Lat. 

49.35. 

CHATEAU-Renatid ,  a  town  of  France,  in  the  Gatenois, 
where  clothes  are  made  for  the  army,  and  where  there 
is  a  trade  in  faffren.  E.  Long.  4.  25.  N.  Lat.  48.  O. 

This  is  alfo  the  name  of  a  town  of  Touraine*  in  France, 
with  the  title  of  marquifate.  E.  Long.  2.  41.  N.  Lat. 
47.22. 

CHATEAU-Roux ,  a  town  of  France,  in  Berry,  with  the 
title  of  a  duchy.  It  has  a  cloth  manufa&ure,  and  is 
feated  in^a  very  large  pleafant  plain  on  the  river  Indre, 
in  E.  Long.  1.  47.  N.  Lat.  46.  49. 

C HATE  A  U-  Thiery,  a  town  of  France,  in  Champagne* 
with  the  title  of  a  duchy,  and  a  handfome  caftle  on  an 
eminence,  feated  on  the  river  Maine,  in  E.  Long.  3. 

23.  N.  Lat.  49.  12. 

Cha  TE  A  U-  Vila  in ,  a  town  of  France,  in  Champagne, 
with  a  caftle,  and  the  title  of  a  duchy  \  feated  on  the 
river  Anjou.  E.  Long.  2.  59.  N.  Lat.  48.  o. 

CHAT  EL,  or  Chate,  a  town  of  Loraine,  in  the 
Vofque,  feated  on  the  river  Mofelle,  eight  miles  from 
Mirecourt. 

CHATEL- Alton,  a  maritime  town  of  France,  in  Sain- 
tonge,  five  miles  from  Rochelle  *,  formerly  very  confi¬ 
derable,  but  now  greatly  decayed. 

CHATEL-Chalon ,  a  tow  n  of  France,  in  Franche  Comte, 
remarkable  for  its  abbey  of  Benedi&inc  nuns.  E.  Long. 

5.  25.  N.  Lat.  46.  50.  . 

CHATELET,  a  town  of  the  Netherlands,  Na¬ 
mur,  feated  on  the  Sambre,  in  the  biffiopric  of  Liege. 

E.  Long.  4.  28.  N.  Lat.  50.  25. 

Chatelet,  the  name  of  certain  courts  of  juftice 
eftabliflied  in  feveral  cities  in  France.  The  grand 
chatelet  at  Paris  is  the  place  where  the  prefiffial  or  or¬ 
dinary  court  of  juftice  of  the  provoft  of  Paris  is  Jcept* 
confifting  of  a  prefidial,  a  civil  chamber,  a  criminal 
chamber,  and  chamber  of  policy.  The  little  chatelet 
is  an  old  fort,  now  ferving  as  a  prifon.  ^ 

CHATELLERAULT,  a  town  of  France,  in  Poi¬ 
tou,  with  the  title  of  a  duchy  -7  feated  in  a  fertile  and 
pleafant  country,  on  the  river  Vienne,  over  which  there 
is  a  handfome  ftone  bridge.  E.  Long.  o.  40.  N.  LaU 

46.  34.  • 

CHATHAM,  a  town  of  Kent,  adjoining  to  Ko-  •  , 
chefter,  and  feated  on  the  river  Medway.  It  is  the 

principal 
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itham  principal  Ration  of  the  royal  navy  5  and  the  yards  and 
]|  magazines  are  furniftied  with  all  kinds  of  naval  (lores, 

C  terton.  as  we]j  as  materials  for  building  and  rigging  the  largcft 

1  - - 1  men  of  war.  The  entrance  into  the  river  Medway 

is  defended  by  Sheernefs  and  other  forts  5  notwith- 
ftanding  which,  the  Dutch  fleet  burnt  feveral  (hips  of 
war  here  in  the  reign  of  Charles  II.  after  the  peace  of 
Breda  had  been  agreed  upon.  In  the  year  1757,  by 
direction  of  the  duke  of  Cumberland,  feveral  addition¬ 
al  fortifications  were  begun  at  Chatham  5  fo  that  now 
the  (hips  are  in  no  danger  of  an  infult  either  by  land 
or  water.  It  has  a  church,  a  chapel  of  eafe,  and  a 
(hip  ufed  as  a  church  for  the  failors.  It  has  likewife 
about  500  houfes,  moftly  low,  and  built  with  brick  5 
the  ftrects  are  narrow,  and  paved 5  and  it  contains 
about  3000  inhabitants.  The  principal  employment  of 
the  labouring  hands  is  (hip-building  in  the  king’s  yard 
and  private  docks.  This  town  gave  title  of  earl  to 
that  great  ftatefman  William  Pitt  in  the  reigns  of 
George  II.  and  III.  E.  Long.  o.  40.  N.  Lat.  51. 
20. 

CHATIGAN,  a  town  of  Alia,  in  the  kingdom  of 
Bengal,  on  the  mod  eafterly  branch  of  the  river  Gan¬ 
ges.  It  is  but  a  poor  place,  though  it  was  the  firft 
the  Portuguefe  fettled  at  in  thefe  parts,  and  who  dill 
keep  a  fort  of  poffeflion.  It  has  but  a  few  cotton  ma¬ 
nufactures  5  but  affords  the  bell  timber  for  building  of 
any  place  about  it.  The  inhabitants  are  fo  fufpicious 
of  each  other,  that  they  always  go  armed  with  a 
fword,  piftol,  and  blunderbufs,  not  excepting  the  priefts. 
It  is  fubjeCt  to  the  Great  Mogul.  E.  Long.  91.  10. 
N.  Lat.  23.  o. 

CHATILLON  sur  Seine,  a  town  of  France,  in 
Burgundy,  divided  into  two  by  the  river  Seine.  It  is 
3  2  miles  from  Langres,  and  40  from  Dijon  5  and  has 
iron  works  in  its  neighbourhood.  E.  Long.  4.  33. 
N.  Lat.  47.  45. 

CHATRE,  a  town  of  France,  in  Berry,  feated  on 
the  river  Indre,  37  miles  from  Bourges.  It  carries 
on  a  confiderable  trade  in  cattle.  E.  Long.  1.  55. 
N.  Lat.  46.  35. 

CHATTELS,  a  Norman  term,  under  which  were 
anciently  comprehended  all  moveable  goods  5  thofe  im¬ 
moveable  being  termed  fief  ox  fee . 

Chattels,  in  the  modern  fenfe  of  the  word,  are 
all  forts  of  goods,  moveable  or  immoveable,  except  fuch 
as  are  in  the  nature  of  freehold. 

CHATTERER.  See  Ampelis,  Ornithology 
Index . 

CHATTERTON,  Thomas,  a  late  unfortunate 
poet,  v/hofe  fate  and  performances  have  excited  in  no 
fmall  degree  the  public  attention,  as  well  as  given  rife 
to  much  literary  controverfy.  He  was  born  at  Briftol, 
Nov.  20.  17525  and  educated  at  a  charity  fchool  on 
St  Auguftine’s  Back,  where  nothing  more  was  taught 
than  reading,  writing,  and  accounts.  At  14  years  of 
age,  he  was  articled  clerk  to  an  attorney  at  Briftol, 
with  whom  he  continued  about  three  years  5  yet,  though 
his  education  was  thus  confined,  he  difeovered  an  early 
turn  towards  poetry  and  Englifh  antiquities,  and  par* 
ticularly  towards  heraldry.  How  foon  he  began  to  be 
an  author  is  not  known.  In  the  Town  and  Country 
JVIagazine  for  March  1769,  are  two  letters,  probably 
from  him,  as  they  are  dated  from  Briftol,  and  iubferib- 


cd  with  his  ufbal  fignature,  D.  B.  that  is,  Dunhelmus  ChatterM. 
Brijlolienfis .  The  .former  contains  (hort  extra£ls  from  v— -y~“* 
two  MSS.  4<  written  300  years  ago  by  one  Rowley  a 
monk,”  concerning  drefs  in  the  age  of  Henry  II.  5  the 
latter,  “  Ethelgar,  a  Saxon  poem,”  in  bombaft  profe. 

In  the  fame  magazine  for  May  1769,  are  three  comm  ip- 
nications  from  Briftol,  with  the  fame  fignature  D.  B. 
one  of  them  entitled,  “  Obfervations  upon  Saxon  He¬ 
raldry,  with  drawings  of  Saxon  Achievements  5”  and 
in  the  fubfequent  months  of  1769  and  1770',  there  arc 
feveral  other  pieces  in  the  fame  magazine,  which  arc 
undoubtedly  of  his  compofition. 

In  April  1770,  he  left  Briftol,  difgufted  with  his 
profeflion,  and  irreconcileable  to  the  line  of  life  in 
which  he  wras  placed  5  and  coming  to  London  in  hopes 
of  advancing  his  fortune  by  his  pen,  he  funk  at  once 
from  the  fublimity  of  his  view's  to  an  abfolute  depen¬ 
dence  on  the  patronage  of  bookfellers.  Things,  how¬ 
ever,  feem  foon  to  have  brightened  up  a  little  with  him  5 
for,  May  14.  he  writes  to  his  mother,  in  high  fpirits, 
upon  the  change  of  his  (ituation,  with  the  following 
fareaftic  rcfie&ions  upon  his  former  patrons  at  Briftol. 

“  As  to  Mr - — ,  Mr - ,  Mr - ,  8tc.  8tc.  they 

rate  literary  lumber  fo  low,  that  I  believe  an  author, 
in  their  eftimation,  muft  be  poor  indeed  :  but  here 
matters  are  otherwife.  Had  Rowley  been  a  Londoner 
inftead  of  a  Briftowyan,  I  could  have  lived  by  copying 
his  works.”  In  a  letter  to  his  lifter,  May  30.  he  informs 
her  that  he  is  to  be  employed  in  writing  a  voluminous 
Hiftory  of  London,  to  appear  in  numbers  the  begin¬ 
ning  of  next  wdnter.  Meanwhile,  he  had  written  fome- 
thing  in  praife  of  Beckford,  then  lord  mayor,  w  hich 
had  procured  him  the  honour  of  being  prefented  to  his 
lordlhip  5  and,  in  the  letter  juft  mentioned,  he  gives 
the  following  account  of  his  reception,  with  certain 
obfervations  upon  political  writing.  u  The  lord  mayor 
received  me  as  politely  as  a  citizen  could  :  but  the  devil 
of  the  matter  is,  there  is  no  money  to  be  got  on  this  < 
fide  of  the  queftion. — However,  he  is  a  poor  author 
who  cannot  write  on  both  fides. — Effays  on  the  patriotic 
fide  will  fetch  no  more  than  what  the  copy  is  fold  for. 

As  the  patriots  themfelves  are  fearching  for  places, 
they  have  no  gratuity  to  fpare. — On  the  other  hand, 
unpopular  effays  will  not  even  be  accepted,  and  you  mull 
pay  to  have  them  printed  5  but  then  you  feldom  lofe 
by  it,  as  courtiers  are  fo  fenfible  of  their  deficiency  in 
merit,  that  they  generoufly  reward  all  who  know  how 
to  daub  them  with  the  appearance  of  it.” 

He  continued  to  write  inceffantly  in  various  perio¬ 
dical  publications.  July  II.  he  tells  his  fifter  that 
he  had  pieces  laft  month  in  feveral  magazines  5  in  The 
Gofpel  Magazine,  The  Town  and  Country,  The  Court 
and  City,  The  London,  The  Political  Regifter,  & c. 

But  all  thefe  exertions  of  his  genius  brought  in  fo  little, 
profit,  that  he  was  foon  reduced  to  the  extremeft  indi¬ 
gence  5  fo  that  at  laft,  oppreffed  with  poverty  and 
difeafe,  in  a  fit  of  defpair,  he  put  an  end  to  his  exift- 
ence,  Auguft  1 770,  with  a  dofe  of  poifon.  This  un¬ 
fortunate  perfon,  though  certainly  a  moll  extraordinary, 
genius,  feems  yet  to  have  been  a  moft  ungracious  com¬ 
pofition.  He  w'as  violent  and  impetuous  to  a  ((range 
degree.  From  the  firft  of  the  above  cited  letters  he 
feems  to  have  had  a  portion  of  ill  humour  and  fpleen 
more  .than  enough  for  a  lad  of  17  ;  and  the  editor  of 
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tpxatte; ton,  his  Mifcellanies  records,  ct  that  lie  poflefled  all  the  vi¬ 
ces  and  irregularities  of  youth,  and  that  his  profligacy 
was  at  leaR  as  confpicuou&  his  abilities.” 

In  1777  were  publiflied  in  one  volume  8vo,  “  Poems, 
fuppofed  to  have  been  written  at  Briltol,  by  Thomas 
Rowley  and  others,  in  the  13  th  century  :  the  greateft 
part  now  firR  publiflied  from  the  moft  authentie  copies, 
with  an  engraved  fpecimen  of  one  of  the  MSS.  To 
which  are  added,  a  Preface,  an  introductory  Account 
of  the  feveral  Pieees,  and  a  GloiTary.”  And  in  1778, 
were  publiflied,  in  one  volume  8vo,  “  Mifeellanies  in 
Profe  and  Verfe  by  Thomas  Chatterton,  the  fuppofed 
author  of  the  Poems  publifhed  under  the  names  of 
Ilowley,  &c.” 

Of  Rowley’s  poems,  we  have  the  following  account 
in  the  preface,  given  in  the  words  of  Mr  George  Cat- 
cot  of  Eriftol,  to  whom,  it  is  faid,  the -public  is  in¬ 
debted  for  them.  “The  firR  difeoveryof  certain  MSS. 
having  been  depofited  in  Redelift  church  above  three 
centuries  ago,  was  made  in  the  year  1768,  at  the  time 
of  opening  the  new  bridge  at  Briltol ;  and  was  owing 
to  a  publication  in  Farley’s  Weekly  Journal,  OCt.  1. 
containing  an  aecount  of  the  eeremonies  obferved  a-t 
the  opening  of  the  old  bridge,  taken,  as  it  was  faid, 
from  a  very  aneient  MS.  This  excited  the  curiofity 
of  i'ome  perfons  to  inquire  after  the  original.  The 
printer,  Mr  Farley,  could  give  no  aecount  of  it,  or  of 
the  perfon  who  brought  the  eopy ;  but,  after  much  in¬ 
quiry,  it  was  difeovered  that  this  perfon  was  a  youth 
between  15  and  16  years  of  age,  whofe  name  was 
Thomas  Chatterton,  and  whofe  family  had  been  fex- 
lons  of  Redelift  chureh  for  near  1 50  years.  His  fa¬ 
ther,  who  was  now  dead,  had  alfo  been  mailer  of  the 
free  fchool  in  Pile-llreet.  The  young  man  was  at  firft 
very  unwilling  to  difeover  from  whence  he  had  the  ori¬ 
ginal  :  but,  after  many  promifes  made  to  him,  was  at 
lafl  prevailed  on  to  acknowledge  that  he  had  received 
this,  together  with  many  other  MSS.  from  his  father, 
who  had  found  them  in  a  large  chell  in  an  upper  room 
over  the  chapel,  on  the  north  fide  of  Redclift  chureh.” 
It  is  added,  that  foon  after  this  Mr  Catcot  commenced 
an  acquaintance  with  Chatterton,  and  partly  as  pre- 
fents,  partly  as  purchafes,  procured  from  him  copies 
of  many  of  his  MSS.  in  profe  and  verfe  j  as  other  co¬ 
pies  were  difpofed  of  in  like  manner  to  others.  It  is 
concluded,  however,  that  whatever  may  have  been 
Chatterton’s  part  in  this  very  extraordinary  tranfadlion, 
whether  he  was  the  author,  or  only  (as  he  conRantly 
afferted)  the  copier  of  all  thefe  produdlions,  he  appears 
to" have  kept  the  fecret  entirely  to  himfelf,  and  not  to 
have  put  it  in  any  one’s  power  to  bear  certain  teflimo- 
ny  either  of  his  fraud  or  of  his  veracity. 

This  affair,  however,  hath  fince  become  the  founda¬ 
tion  of  a  mighty  controverfy  among  the  critics,  which 
hath  yet  fearcely  fubfided.  The  poems  in  queRion, 
.publiflied  in  1777,  were  republifhed  in  1778,  with  an 
44  Appendix,  containing  fome  obfervations  upon  their 
language  \  tending  to  prove  that  they  were  written, 
not  by  any  aneient  author,  but  entirely  by  Chatter¬ 
ton.”  Mr  Warton,  in  the  third  volume  of  his  HiRory 
of  Englilh  Poetry,  hath  efpoufed  the  fame  fide  of  the 
queRion.  Mr  Walpole  alfo  obliged  the  world  with  a 
Letter  on  Chatterton,  from  his  prefs  at  Strawberry-hill. 
On  the  other  hand  have  appeared,  “  Obfervations”  up¬ 
on  thefe  poems,  “  in  which  their  authenticity  is  afeer- 
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tained, ”  by  Jacob  Bryant,  Efq.  5  1781,  2  vols.  8vo.  j  Chattel 
and  another  edition  of  the  “  Poems,  with  a  Comment,  Chaujf 
in  which  their  antiquity  is  confldered  and  defended,  by  ^-"YV 
Jeremiah  Milles,  D.  D.  dean  of  Exeter,  1782,”  4to. 

In  anfwer  to  thefe  two  works,  we  have  had  three 
pamphlets  :  1.  “  Curfory  Obfervations  on  the  Poems, 
and  Remarks  on  the  Commentaries  of  Mr  Bryant  and 
Dr  Milles  •,  with  a  falutary  propofal  addrefled  to  the 
friends  of  thefe  gentlemen.”  2.  “  An  Archeological 
Epillle  to  Dean  Milles,  editor  of  a  fuperb  edition  of 
Rowley’s  Poems,  &c.”  3.  “An  Inquiry  into  the  au¬ 

thenticity  of  the  Poems  attributed  to  Thomas  Rowley, 
in  which  the  Arguments  of  the  dean  of  Exeter  and  Mr 
Bryant  are  examined,  by  Thomas  Warton  j”  and  other 
pieees  in  the  public  prints  and  .magazines  :  All  prepa-. 
ratory  to  the  complete  fettleraent  of  the  bufmefs  in 
“  A  Vindication  of  the  Appendix  to  the  Poems  called 
Rowley’s,  in  reply  to  the  Anfwers  of  the  dean  of  Exe¬ 
ter,  Jacob  Bryant,  Efq.  and  a  third  Anonymous  Wri¬ 
ter  *  with  fome  further  Obfervations  upon  thefe  Poems, 
and  an  Examination  of  the  Evidence  which  has  been 
produced  in  Ripport  of  their  Authenticity.  By  Tho¬ 
mas  Tyrwhitt,  1782,”  8vo. 

CHAUCER,  biR  G  eofrey,  an  eminent  Englifh  poet 
in  the  14th  century,  born  at  London  in  1328.  After 
he  left  the  univerfityphe  travelled  into  Holland, -France, 
and  other  countries.  Upon  his  return  he  entered  him¬ 
felf  in  the  Inner  Temple,  where  he  ftudied  the  muni¬ 
cipal  laws  of  England.  His  firR  Ration  at  court  was 
page  to  Edward  III.  and  he  had  a  penflon  granted 
him  by  that  pnnee  till  he  could  otherwife  provide  for 
him.  Soon  after  we  find  him  gentleman  of  the  king’s 
privy  chamber  j  next  year,  fliield-bearer  to  the  king. 
EReemed  and  honoured,  he  fpent  his  younger  days  in 
•a  conRant  attendance  at  court,  or  for  the  moft  part  liv¬ 
ing  near  it,  in  a  fquare  Rone  houfe  near  the  park-gate 
at  WoodRoek,  Rill  called  Chaucer's  Houfe . 

#  Soon  after,  having  got  the  duke  of  LancaRer  for 
his  patron,  Chaueer  began  every  day  to  rife  in  great- 
nefs.  In  1373,  he  was  fent  with  other  perfons  to  the 
republic  of  Genoa  to  hire  fhips  for  the  king’s  navy 
(our  want  of  (hipping  in  thofe  times  being  ufually  fup- 
plied  by  fuch  means)  \  and  the  king  was  fo  well  fatis- 
fied  with  his  negotiation,  that,  on  nis  return,  he  ob¬ 
tained  a  grant  of  a  pitcher  of  wine  daily  in  the  port 
of  London,  to  be  delivered  by  the  butler  of  England  $ 
and  foon  after  was  made  comptroller  of  the  cuRoms 
for  wool,  wool  fells,  and  hides  j  an  oRiee  which  he 
difeharged  with  great  diligenee  and  integrity.  At  this 
period,  Chaucer’s  income  was  about  ioool.  a-year  ; 
a  fum  which  in  thofe  days  might  well  enable  him  to 
live,  as  he  fays  he  did,  with  dignity  in  offiee,  and  hof- 
pitality  among  his  friends.  It  was  in  this  meridian 
blaze  of  profperity,  in  perfeft  health  of  body  and  peace 
of  mind,  that  he  wrote  his  moR  humorous  poems. 

His  fatires  againR  the  prieRs  were  probably  written  to 
oblige  his  patron  the  duke  of  LancaRer,  who  favoured 
the  caufe  of  Wickliff,  and  endeavoured  to  expofe  the 
clergy  to  the  indignation  of  the  people.  In  the  lafl 
year  of  Edward  III.  our  poet  was  employed  in  a  eom- 
miflion  to  treat  with  the  French  5  and  in  the  begin¬ 
ning  of  King  Riehard’s  reign,  he  was  in  fome  degree  of 
favour  at  court. 

I  he  duke  of  LancaRer  at  laR  finding  his  views 
checked,  began  to  abandon  WicklifPs  party :  upon 

which 
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which  Chaucer  likewife,  how  much  foever  he  had 
cfpoufed  that  divine’s  opinions,  thought  it  prudent  to 
conceal  them  more  than  lie  had  done.  With  the  duke’s 
intered:  that  of  Chaucer  entirely  funk  ;  and  the  former 
pa  ding  over  fea,  his  friends  felt  all  the  malice  of  the 
oppofit  e  party.  Thefe  misfortunes  occafioned  h  is  writing 
that  excellent  treatife,  The  Teft  ament  of  Love ,  in  imi¬ 
tation  of  Boethhis  on  the  Confolation  of  Philofophy. 
Being  much  reduced,  he  retired  to  Woodflock,  to  com¬ 
fort  himfelf  with  fludy,  which  produced  his  admirable 
ireatife  of  the  Afrolabe. 

The  duke  of  Lancafler  at  lad;  furmounting  his  trou¬ 
bles,  married  Lady  Catharine  Swynford,  fifler  to  Chau¬ 
cer’s  wife  $  fo  that  Thomas  Chaucer,  our  poet’s  fon, 
became  allied  to  moft  of  the  nobility,  and  to  feveral  of 
the  kings  of  England.  Now  the  fun  began  to  fhine 
upoh  Chaucer  with  an  evening  ray  \  for  by  the  influ¬ 
ence  of  the  duke’s  marriage,  he  again  grew  to  a  con- 
fiderable  fliare  of  wealth.  But  being  now  70,  he  re¬ 
tired  to  Dunnington  cattle  near  Newbury.  He  had 
not  enjoyed  this  retirement  long  before  Henry  IV.  fon 
of  the  duke  of  Lancaflcr,  affirmed  the  crown,  and  in 
the  firft  year  of  his  reign  gave  our  poet  marks  of  his 
favour.  But  however  pleafing  the  change  of  affairs 
might  be  to  him  at  firft,  he  afterwards  found  no  fmall 
inconveniences  from  it.  The  meafures  and  grants  of 
the  late  king  were  annulled  :  and  Chaucer,  in  or¬ 
der  to  procure  frefh  grants  of  his  penfions,  left  his  re¬ 
tirement,  and  applied  to  court :  where,  though  he 
gained  a  confirmation  of  fome  grants,  yet  the  fatigue 
of  attendance,  and  his  great  age,  prevented  him  from 
enjoying  them.  He  fell  dek  at  London  :  and  ended 
his  days  in  the  7 2d  year  of  his  age,  leaving  the  world 
as  though  he  defpifed  it,  as  appears  from  his  fong  of 
FUe  from  the  Prefe .  The  year  before  his  death  he  had 
the  happinefs,  if  at  his  time  of  life  it  might  be  fo  call¬ 
ed,  to  fee  the  fon  of  his  brother-in-law  (Hen.  IV.)  leat- 
ed  on  the  throne.  He  was  interred  in  Weftminfter  ab¬ 
bey  *,  and  in  1 556,  Mr  Nicholas  Bingham,  a  gentleman 
of  Oxford,  at  his  own  charge,  ere&ed  a  handfome  mo¬ 
nument  for  him  there.  Caxton  firll  printed  the  Can¬ 
terbury  Tales  5  but  his  works  were  firft  colle&ed  and 
publifhed  in  one  volume  folio,  by  William  Thynne, 
London,  1542.  They  were  afterwards  reprinted  in 
1561,  1598,  1602.  Oxford,  1721. 

Chaucer  was  not  only  the  firfl,  but  one  of  the  bell 
poets  which  thefe  kingdoms  ever  produced.  He  was 
equally  great  in  every  fpecies  of  poetry  which  he  at¬ 
tempted  }  and  his  poems  in  general  poflefs  every  kind 
of  excellence,  even  to  a  modern  reader,  except  me¬ 
lody  and  accuracy  of  meafure  ;  defeats  which  are  to  be 
attributed  to  the  imperfeft  flate  of  our  language,  and 
tlie  infancy  of  the  art  in  this  kingdom  at  the  time  when 
he  wrote.  “  As  he  is  the  father  of  Englifh  poetry 
(fays  Mr  Dryd  en),  fo  I  hold  him  in  the  fame  degree  of 
veneration  as  the  Grecians  did  Homer,  or  the  Romans 
Virgil.  He  is  a  perpetual  fountain  of  good  fenfe, 
learned  in  all  feiences,  and  therefore  fpeaks  properly  on 
all  fubjefls.  Ashe  knew  what  to  fay,  fo  he  knows  alfo 
when  to  leave  off  *,  a  continence  which  is  pradlifed  by 
few  writers,  and  fcarcely  by  any  of  the  ancients,  ex¬ 
cept  Virgil  and  Horace.”  This  chara£ter  Chaucer  cer¬ 
tainly  deferved.  Tie  had  read  a  great  deal ;  and  was  a 
man  of  the  world,  and  of  found  judgement.  lie  was 
the  firfl  Englifn  poet  who  wrote  poetically,  as  Dr  John- 
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fon  obferves  in  the  preface  to  his  Didlionary,  and  (he 
might  have  added)  who  wrote  like  a  gentleman*  He 
had  alfo  the  merit  of  improving  our  language  confider- 
ably,  by  the  introduflion  and  naturalization  of  words 
from  the  Provencal,  at  that  time  the  moil  polifhed  dia¬ 
led!  in  Europe. 

CHALCIS,  in  Ancient  Geography ,  the  country  of 
the  Chauei,  a  people  of  Germany  :  divided  into  the 
Minor es,  now  Eaf  Friefand,  and  the  county  of  Olden- 
burg  ;  and  into  the  Major es,  now  the  duchy  of  Bremen 
and  a  part  of  Lunenburg . 

CH  AUD  Medley,  in  Law ,  is  of  much  the  fame  im¬ 
port  with  CHANCE  Medley.  The  former  in  its  ctymo- 
logy  fignifies  an  affray  in  the  heat  of  blood  or  paffion  : 
the  latter,  a  caiual  affray.  The  latter  is  in  common 
fpeech  too  often  crroneoufly  applied  to  any  manner  of 
homicide  by  mifadventure  j  whereas  it  appears  by 
the  flat.  24  Hen.  VIII.  c.  5.  and  ancient  books 
(Standf.  P.  C.  16.),  that  it  is  properly  applied  to  fuch 
killing  as  happens  in  felf-defence  upon  fudden  encoun¬ 
ter. 

CHAL,  a  town  of  the  Eafl  Indies,  on  the  coafl  of 
Malabar,  in  the  province  of  Baglana,  and  kingdom  of 
Vifapour.  Its  river  affords  a  good  harbour  for  fmall 
veffels.  The  town  is  fortified,  and  fo  is  the  ifland  on 
the  fouth  fide  of  the  harbour.  It  had  formerly  a  good 
trade,  but  is  now  miferably  poor.  It  was  taken  by  the 
Portuguefe  in  1507,  to  whom  it  flill  belongs.  It  is  15 
miles  fouth  of  Bombay,  and  five  miles  from  the  fea. 
E.  Long.  72.  45.  N.  Lat.  18.  30. 

CHAULIEU,  William  Amfryede,  Abbe 
d’Amale,  one  of  the  mofl  polite  and  ingenious  of  the 
French  poets,  was  born  in  1639,  anc*  dLd  at  the  age 
of  84.  The  mofl  complete  edition  of  his  poems  is  that 
printed  in  two  vols.  8vo,  in  1733. 

CHAUMONT,  a  town  of  France,  in  Champagne, 
and  in  the  diftrift  of  Baffigni,  of  which  it  is  the  capi¬ 
tal.  It  is  feated  on  a  mountain  near  the  river  Marne. 
E.  Long.  5.  15.  N.  Lat.  48.  6. 

CHAUNE,  a  town  of  France,  in  Picardy,  and  in: 
the  diftrift  of  Sanflerre,  with  the  title  of  a  duchy.  E. 
Long.  2.  5  N.  Lat.  49.  45. 

CHAUNTRY.  See  Chantry. 

CHAUNY,  a  town  of  F  ranee,  in  Picardy,  feated  on 
the  river  Oife,  in  Chantry.  E.  Long.  3.  17.  N.  Lat. 
49-  37- 

CHAUVIN,  Stephen,  a  celebrated  miniflerof  the 
reformed  religion,  born  at  Nifmes,  left  France  at  the 
revocation  of  the  edi£t  of  Nantz,  and  retired  to  Rot¬ 
terdam,  where  he  began  a  new  Journal  des  Spavans  j 
and  afterwards  removing  to  Berlin,  continued  it  there 
three  years.  At  this  lall  place,  he  wras  made  profef- 
fipr  of  philofophy,  and  difeharged  that  office  with  much 
honour  and  reputation.  His  principal  work  is  a  philo- 
fopliical  di&ionary,  in  Latin,  which  he  publili.ed  at 
Rotterdam  in  1692;  and  gave  a  new  edition  of  it  much 
augmented,  at  Lewarden,  in  1703,  in  folio.  He  died 
in  1725,  aged  8 5. 

CHAVEZ,  a  ftrong  town  of  Tralos-Montes  in  Por¬ 
tugal,  feated  at  the  foot  of  a  mountain  on  the  river 
Tamega.  It  has  two  fuburbs,  and  as  many  forts  ;  one 
of  which  looks  like  a  citadel.  Between  the  town  and 
fuburb  of  Magdalena,  is  an  old  Roman  flone  bridge 
about  92  geometrical  paces  long.  W.  Long.  7.1. 
N,  Lat.  4 1.  45. 
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CHAZELLES,  Jeak  Matthew,  a 
French  mathematician  and  engineer,  was  born  at  Lyons 
in  1657.  M.  du  Hamel,  with  whom  he  got  acquaint¬ 
ed,  finding  his  genius  incline  towards  aftronomv,  pre- 
Tcnted  him  to  M.  CatTmi,  who  employed  him  in  his  ob¬ 
servatory.  In  1684,  the  duke  of  Mortemar  made  ufe 
of  Chazelles  to  teaeh  him  mathematics  ;  and,  the  year 
after,  procured  him  the  preferment  of  hydrography 
profeflor  for  the  galleys  of  Marfeilles,  where  he  fet 
up  a  fehool  for  young  pilots  defigning  to  ferve  aboard 
the  galleys.  In  1 686,  the  galleys  made  four  little 
campaigns  or  rather  four  courfes,  purely  for  exercife. 
'Chazelles  went  on  board  every  time  with  them,  kept 
his  fehool  upon  the  fea,  and  fliowcd  the  pra&iee  of 
what  he  taught.  In  the  years  1687  and  1688,  he  made 
two  other  fea  campaigns,  in  which  he  drew  a  great 
many  plans  of  ports,  roads,  towns,  and  forts,  which 
Were  lodged  with  the  minifters  of  ftate.  At  the  be¬ 
ginning  of  the  war  which  ended  with  the  peace  of 
Kyfwick,  fome  marine  officers,  and  Chazelles  among 
the  reft,  fancied  the  galleys  might  be  fo  contrived  as 
to  live  upon  the  ocean  ;  that  they  might  ferve  to  tow 
the  men  of  war  when  the  wind  failed  or  proved  con¬ 
trary,  and  alfo  help  to  feeure  the  coaft  of  France  upon 
the  ocean.  Chazelles  was  fent  to  the  weft  coaft s  in 
July  1689,  to  examine  the  pradlicability  of  this 
feheme  *,  and  in  1690,  fifteen  galleys  new  built  fet  fail 
from  Rochefort,  and  eruifed  as  far  as  Torbay,  in  Eng¬ 
land,  and  proved  ferviceable  at  the  defeent  upon  Tin- 
mouth.  After  this,  he  digefted  into  order  the  ob- 
fervations  he  had  made  on  the  coafts  of  the  ocean  5 
and  drew  diftind  maps,  with  a  portulan  to  them,  viz. 
a  large  defeription  of  every  haven,  of  the  depth,  the 
tides,  the  dangers  and  advantages  difeovered,  &c. 
Thefe  maps  were  inferted  in  the  Neptune  Franfoife , 
publiffied  in  1692,  in  w'hich  year  Chazelles  was  engi¬ 
neer  at  the  defeent  at  Oneille.  I11  1693,  Monfieur  de 
Pontchartrain,  then  fecretary  of  ft  ate  for  the  marine, 
and  afterwards  chancellor  of  France,  refolved  to  get 
the  Neptune  Franfoife  carried  on  to  a  fecond  volume, 
whieh  was  alfo  to  take  in  the  Mediterranean.  Cha¬ 
zelles  defired  that  he  might  have  a  year’s  voyage  on 
this  fea,  foj;  making  aftronomical  obfervations  5  and  the 
reqneft  being  granted,  he  pafied  through  Greece,  Egypt, 
and  other  parts  of  Turkey,  with  his  quadrant  and  tele- 
fcope  in  his  hand.  When  he  was  in  Egypt,  he  mea- 
fured  the  pyramids  :  and  finding  the  tides  of  the  largeft 
precifely  facing  the  four  cardinal  points,  naturally  con¬ 
cluded  this  pofition  to  have  been  Intended,  and  alfo  that 
the  pdles  of  the  earth  and  meridians  had  not  fince  de¬ 
viated.  Chazelles  likewife  made  a  report  of  his  voyage 
in  the  Levant,  and  gave  the  acadfemy  all  the  fatisfac- 
tion  they  wanted  concerning  the  pofition  of  Alexandria : 
upon  which  he  was  made  a  member  of  the  academy  in 
1695.  He  died  in  1710. 

CHAZINZARIANSj  a  fed  of  heretics  who  rofe 
in  Armenia  in  the  feventh  century.  The  word  is 
formed  of  the  Armenian  chn%us ,  “  crofs.”  They  are 
alfo  call faurolatrce,  which  in  Greek  fignifics  the 
fame  as  Clia%in%arians  in  Armenian,  viz.  adorers  of 
the  crofs  ;  they  being  charged  with  paying  adoration 
to  the  crofs  alone.  In  other  refpeds  they  were  Nefto- 
rians  \  and  admitted  two  perfons  in  Jefus  Chrift  :  Ni- 
eephorus  aferibes  other  lingularities  to  them  •  particu¬ 
larly  their  holding  an  annual  feaft  in  memory  of  the 
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celebrated  dog  of  their  falfe  prophet  Sergius,  which  they  called  Chazi 
art%ibart%es . 

CHESAPEAK  bay,  in  North  America,  the  en- 
trance  between  Cape  Henry  and  Cape  Charles,  mn.  i_,_ 
ning  up  300  miles  between  Virginia  and  Maryland. 

It  is  navigable  almoft  all  the  way  for  large  ftiips,  and 
has  feveral  navigable  rivers  that  fall  into  it,  by  means 
of  whieh  ftiips  go  up  to  the  very  doors  of  the  planters, 
to  take  in  their  lading  of  goods. — Here  was  a  fea  en¬ 
gagement  in  1781  between  the  Britiffi  fleet  under  Ad¬ 
miral  Graves  confifting-  of  19  ftiips  of  the  line,  and 
the  French  fleet  of  24  line-of-battle  fliips  under  the 
Count  de  Grafie,  which  ended  in  the  Count’s  keeping 
poffeffion  of  the  bay,  by  which  Lord  CornwTallis  and 
nis  whole  army  w  ere  made  prifoners  of  war  atYork- 
town,  being  invefted  both  by  fea  and  land  by  very  fu- 
perior  numbers. 

CHEATS,  are  deceitful  pradices  in  defrauding,  or 
endeavouring  to  defraud,  another  of  his  known  right, 
by  means  of  fome  artful  device,  contrary  to  the  plain 
rules  of  common  honefty  :  as  by  playing  wdth  falfe 
dice,  or  by  caufing  an  illiterate  perfon  to  execute  a, 
deed  to  his  prejudice,  by  reading  it  over  to  him  in 
words  different  from  thofe  in  which  it  was  written, 

&c. — If  any  perfon  deceitfully  get  into  his  hands  or 
poffeffion  any  money  or  other  things  of  any  other  per- 
fon’s,  by  colour  of  any  falfe  token,  &c.  being  convid- 
ed,  he  fhall  have  fuch  puniftiment  by  imprifonment, 
fetting  Upon  the  pillory,  or  by  any  corporeal  pain  ex¬ 
cept  pains  of  death,  as  fhall  be  adjudged  by  the  per¬ 
fons  before  wrhom  he  fhall  be  convicted. — As  there  are 
frauds  which  may  be  relieved  civilly,  and  not  puniflied 
criminally  \  fo  there  are  other  frauds  which  in  a  fpe- 
cial  cafe  may  not  be  helped  civilly,  and  yet  fhall  be  pu- 
niilied  criminally.  Thus,  if  a  minor  goes  about  the 
town,  and,  pretending  to  be  of  age,  defrauds  many 
perfons  by  taking  credit  for  a  confiderable  quantity  of 
goods,  and  then  infilling  on  his  nonage,  the  perfons  in¬ 
jured  caniiot  recover  the  value  of  their  goods,  but  they 
may  inflict  and  punifh  him  for  a  common  cheat.  Per¬ 
fons  convicted  of  obtaining  money  or  goods  by  falfe 
pretences,  er  of  fending  threatening  letters  in  order 
to  extort  money  or  goods,  may  be  puniflied  with  fin* 
or  imprifonment,  or  by  pillory,  whipping,  or  tranfpor- 
tation. 

CHEBRECHIN,  a  towfn  of  Poland,  in  the  province 
of  Red  Ruflia  and  palatinate  of  Belfkow\  It  is  feated  on 
the  declivity  of  a  hill ;  and  the  river  Wierpi  waters  its 
walls,  and  afterwards  falls  into  the  river  Bog.  The 
Jews  there  are  very  rich.  E.  Long.  23.  51.  N.  Lat, 

50 .  35. 

CHECAYA,  in  Turkifli  affairs,  the  fecond  officer 
of  the  janizaries,  who  commands  them  under  the  aga, 
and  is  otherwife  called  protogero . 

There  is  alfo  a  checaya  of  the  treafury,  ftables,  kit¬ 
chen,  &c.  the  word  fignifying  as  much  as  lieutenant, 
or  the  fecond  in  any  office. 

CHECK,  or  ChECK-Ro/1,  a  roll  or  book,  wherein' 
are  contained  the  names  of  fuch  perfons  as  are  attend¬ 
ants  and  in  the  pay  of  the  king,  or  other  great  perfon- 
ages,  as  their  houfehold  fervants. 

C/erk  of  the  CHECK  in  the  king's  lioufehold \  has  the 
check  and  controlment  of  the  yeomen  of  the  guard, 
and  all  the  ufliers  belonging  to  the  royal  family,  al¬ 
lowing  their  abfence  ©r  defeds  in  attendance,  or  dimi- 

nifhing 
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tfiieck  niftiing  their  wages  for  the  fame,  &c.  He  alfo,  by 
I!  himfelf  or  deputy,  takes  the  view  of  thofe  who  are  to 
:heeks‘  j  watch  in  the  court,  and  has  the  fetting  of  the  watch, 
&c. 

Clerk  of  the  CHECK  in  the  royal  dock  yards ,  an  offi¬ 
cer  who  keeps  a  mufter  or  regifter  of  all  the  men  em¬ 
ployed  aboard  his  majefty’s  fhips  and  veffels,  and  alfo 
•  of  all  the  artificers  and  others  in  the  fervice  of  the  na¬ 
vy  at  the  port  where  he  is  fettled. 

Check,  in  falconry,  a  term  ufed  of  a  hawk,  when 
(he  forfakes  her  proper  game,  to  fly  at  pies,  crows, 
rooks,  or  the  like,  that  crofs  her  in  her  flight. 

CHECKY,  in  Heraldry ,  is  when  the  fhield,  or  a 
bordure,  &c.  is  chequered,  or  divided  into  chequers 
or  fquares,  in  the  manner  of  a  chefsboard. 

This  is  one  of  the  moil  noble  and  moft  ancient  fi¬ 
gures  ufed  in  armoury  ;  and  a  certain  author  faith, 
that  it  ought  to  be  given  to  none  but  great  warriors, 
in  token  of  their  bravery  :  for  the  chefsboard  repre- 
fents  a  field  of  battle  \  and  the  pawns  placed  on  both 
fides  reprefent  the  foldiers  of  the  two  armies,  which 
move,  attack,  advance,  or  retire,  according  to  the  will 
of  the  gamefters,  who  are  the  generals. 

This  figure  is  always  compofed  of  metal  and  colour. 

I  But  fome  authors  would  have  it  reckoned  among  the 
feveral  forts  of  furs. 

CHEEK,  in  Anatomy ,  that  part  of  the  face  fituat- 
ed  below  the  eyes  on  each  fide. 

Cheeks,  a  general  name  among  mechanics,  for  al- 
moft  all  thofe  pieces  of  their  machines  and  inflruments, 
that  are  double  and  perfe&ly  alike.  Thus,  the  cheeks 
of  a  printing  prefs  are  its  two  principal  pieces :  they 
are  placed  perpendicular,  and  parallel  to  each  other  \ 
ferving  to  fuftain  the  three  fommers,  viz.  the  head, 
fhelves,  and  winter,  which  bear  the  fpindle  and  other 
parts  of  the  machine.  See  PRINTING  Prefs . 

The  cheeks  of  a  turner's  lathe ,  are  two  long  pieces 
of  wood,  between  which  are  placed  the  puppets,  which 
are  either  pointed  or  otherwise,  ferving  to  fupport  the 
work  and  the  mandrils  of  the  workman.  Thefe  two 
pieces  are  placed  parallel  to  the  horizon,  feparated 
from  one  another  by  the  thicknefs  of  the  tail  of  the 
puppets,  and  joined  with  tenons  to  two  other  pieces 
of  wood  placed  perpendicularly,  called  the  legs  of  the 
lathe . 

Cheeks  of  the  glazier's  vice,  are  two  pieces  of  iron 
joined  parallel  at  top  and  bottom  *,  in  which  are  the 
axles,  or  fpindles,  little  wheel,  cushions,  &c.  whereof 
the  machine  is  compofed. 

The  cheeks  of  a  mortar ,  or  the  brackets,  in  Artillery , 
are  made  of  ftrong  planks  of  wood,  bound  with  thick 
plates  of  iron,  and  are  fixed  to  the  bed  by  four  bolts  j 
they  rife  on  each  fide  of  the  mortar,  and  ferve  .  to 
keep  her  at  what  elevation  is  given  her,  by  the  help  of 
firong  bolts  of  iron  which  go  through  both  cheeks, 
both  under  and  behind  the  mortar,  betwixt  which  are 

(driven  quoins  of  wood  j  thefe  bolts  are  called  the  brack¬ 
et  bolts  ;  and  the  bolts  which  are  put  one  in  each  end 
of  the  bed,  are  the  traverfe  bolts,  becaufe  with  hand- 
fpikes  the  mortar  is  by  thefe  traverfed  to  the  right  or 
left. 

Cheeks,  in  Ship-building,  are  two  pieces  of  tim¬ 
ber,  fitted  on  each  fide  of  the  maft  at  the  top,  ferv¬ 
ing  to  ftrengthen  the  mails  there.  The  uppermoft 
hail  or  piece  of  timber  in  the  beak  of  a  fiiip  is  called 
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the  cheek .  The  knees  which  fallen  the  beak  head  to  Cheeks, 
th«  Chip  are  called  cheeks  ;  and  the  fides  of  any  block*,  Chtele* 
or  the  fides  of  a  (hip’s  carriage  of  a  gun,  are  alfo 
called  cheeks . 

CHEESE,  a  fort  of  food  prepared  of  curdled  milk 
purged  from  the  ferum  or  whey,  and  afterwards  dried 
for  ufe. 

Cheefe  differs  in  quality  according  as  it  is  made  from 
new  or  fkimmed  milk,  from  the  curd  which  feparates 
fpontancoufly  upon  Handing,  or  that  which  is  more 
fpeedily  produced  by  the  addition  of  runnet.  Cream 
alfo  affords  a  kind  of  cheefe,  but  quite  fat  and  butyra- 
ceous,  and  which  does  not  keep  long.  Analyzed  che¬ 
mically,  cheefe  appears  to  partake  much  more  of  an 
animal  nature  than  butter.  It  is  infoluble  in  every  li¬ 
quid  except  fpirit  of  nitre,  and  cauftic  alkaline  ley. 

Shaved  thin,  and  properly  treated  with  hot  water,  it 
forms  a  very  ftrong  cement  if  mixed  with  quick un  c  *,  *3  : 
When  prepared  with  hot  water,  it  is  recommended  '* 
in  the  Swredifh  Memoirs  to  be  ufed  by  anglers  as  a 
bait  5  it  may  be  made  into  any  form,  is.  not  foftened 
by  the  cold  water,  and  the  fifties  arc  fond  of  it. — As 
a  food,  phyficians  condemn  the  too  free  ufe  of  cheefe. 

When  new,  it  is  extremely  difficult  of  digeftion  :  when 
old,  it  becomes  acrid  and  hot  \  and,  from  Dr  Perci- 
val’s  experiments,  is  evidently  of  a  feptic  nature.  It 
is  a  common  opinion  that  old  cheefe  digefts  every 
thing,  y^fcls  left  undigefted  itfelf  5  but  this  is  without 
any  folid  foundation.  Cheefe  made  from  the  milk  of 
(beep  digefts  fooner  than  that  from  the  milk  of  cows, 
but  is  lefs  nour idling  5  that  from  the  milk  of  goats 
digefts  fooner  than  either,  but  is  alfo  the  lead  nou- 
riftiing.  In  general,  it  is  a  kind  of  food  fit  only  for 
the  laborious,  or  thofe  whofe  organs  of  digeftion  are 
ftrong. 

Every  country  has  places  noted  for  this  commodity: 
thus  Cheftiire  and  Gloucefter  cheefe  are  famous  in  Eng¬ 
land  •,  and  the  Parmcfan  cheefe  is  in  no  lefs  repute 
abroad,  efpecially  in  France.  This  fort  of  cheefe  is 
entirely  made  of  fwcet  cow*-milk  :  but  at  Rochefort  in 
Languedoc,  they  make  it  of  ewes  milk  5  and  in  other 
places  it  is  ufual  to  add  goat  or  ewes  milk  in  a  certain 
proportion  to  that  of  the  cow.  There  is  likewife  a 
kind  of  medicated  cheefe  made  by  intimately  mixing 
the  exprefled  juice  of  certain  herbs,  as  fage,  baum, 
mint,  &c.  with  the  curd  before  it  is  faftiioned  into  a 
cheefe. — The  Laplanders  make  a  fort  of  cheefe  of  the 
milk  of  their  rein  deer  •,  w  hich  is  not  only  of  great  fer- 
vicc  to  them  as  food,  but  on  many  other  occaiions.  It 
is  a  very  common  thing  in  thefe  climates  to  have  a 
limb  numbed  and  frozen  with  the  cold  :  their  remedy 
for  this  is  the  heating  an  iron  red  hot,  and  thrufting  it 
through  the  middle  of  one  of  thefe  checfes  ;  they  catch 
vrhat  drops  out,  and  with  this  anoint  the  limb,  winch 
foon  recovers.  They  are  fubjedf  alfo  to  coughs  ai  d 
difeafes  ef  the  lungs,  and  thefe  they  cure  by  the  fame 
fort  of  medicine  :  they  boil  a  large  quantity  of  the 
cheefe  in  the  frefli  deer’s  milk,  and  drink  the  decoc¬ 
tion  in  large  draughts  vTarm  feveral  times  a-day.  They 
make  a  lefs  ftrong  decodtion  of  the  fame  kind  alfo, 
which  they  ufe  as  their  common  drink,  for  three  or 
four  days  together,  at  feveral  times  of  the  year.  For 
an  account  of  the  different  proceffes  for  making  ehcefc* 
fee  Cheese,  Agriculture  lnd<x. 

CHEESE- Rennet.  See  Galium  and  Runnet. 

j  G  CHEGOE, 
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csf.^oe  CHEGOE,  or  Nigua,  the  Indian  name  of  an  hi¬ 
ll  foci  common  in  Mexico,  and  alfo  found  in  other  hot 

" 1C  €‘  ,  countries,  where  it  is  called  pique ,  is  an  exceeding  fmall 
animal,  not  very  unlike  a  flea,  and  is  bred  in  the  dull. 
It  fixes  upon  the  feet,  and  breaking  infenfibly  the  cu¬ 
ticle,  it  neftlcs  betwixt  that  and  the  true  fldn,  which 
alfo,  unlefs  it  is  immediately  taken  out,  it  breaks,  and 
pierces  at  laft  to  the  flefli,  multiplying  with  a  rapidity 
ahnoft  incredible.  It  is  feldom  difeovered  until  it 
pierces  the  true  fkin,  when  it  caufes  an  intolerable 
itching.  Thefe  infe&s,  with  their  aftonifhing  multi¬ 
plication,  would  foon  depopulate  thofe  countries,  were 
it  lefs  eafy  to  avoid  them,  or  were  the  inhabitants  lefs 
dexterous  in  getting  them  out  before  they  begin  to 
fpread.  On  the  other  hand,  nature,  in  order  to  leffen 
the  evil,  has  not  only  denied  them  wings,  but  even 
that  eonfoi  .nation  of  the  legs  and  thofe  ftrong  mufcles 
which  are  given  to  the  flea  for  leaping.  The  poor, 
however,  who  are  in  fome  meafure  doomed  to  live  in 
the  dull,  and  to  an  habitual  neglect  of  their  perfons, 
fuffer  thefe  infers  fometimes  to  multiply  fo  far  as  to 
make  large  holes  in  their  flcih,  and  even  to  occafion 
dangerous  wounds. 

CHEIR ANTHUS,  Stock-gilliflower,  or  Wall¬ 
flower.  See  Botany  Index. 

CHEKAO,  in  Natural  Hifiory ,  the  name  of  an 
earth  found  in  many  parts  of  the  Eaft  Indies,  and 
fometimes  ufed  by  the  Chinefe  in  their  porcelain  ma¬ 
nufactures.  It  is  a  hard  and  flony  earth  ;  and  the 
manner  of  ufing  it  is  this  :  they  firft  calcine  it  in  an 
open  furnace,  and  then  beat  it  to  a  fine  powder.  This 
powder  they  mix  with  large  quantities  of  water  :  then 
Birring  the  whole  together,  they  let  the  coarfer  part 
fubfide  ;  and  pouring  off  the  reff  yet  thick  as  cream, 
they  leave  it  to  fettle,  and  ufe  the  matter  w'hich  is 
found  at  the  bottom  in  form  of  a  foft  pafte,  and  will 
retain  that  humidity  a  long  time.  This  fupplies  the 
place  of  the  earth  called  hoache ,  in  the  making  of  that 
elegant  fort  of  china-ware  which  is  all  white,  and  has 
flowers  which  feem  formed  by  a  mere  vapour  within  its 
furface.  The ‘manner  of  their  ufing  it  is  this  :  they 
firB  make  the  veffel  of  the  common  matter  of  the  ma¬ 
nufacture  ;  when  this  is  almoft  dry,  they  paint  upon  it 
the  flowers,  or  whatever  other  figures  they  pleafe,  with 
a  pencil  dipt  in  this  preparation  of  the  chekao  ;  when 
this  is  thoroughly  dry,  they  cover  the  whole  veffel 
with  the  varnifh  in  the  common  w'ay,  and  bake  it  as 
ufual.  The  confequenee  is,  that  the  w'hole  is  white  : 
but  the  body  of  the  veffel,  the  figures,  and  the  varnifh, 
being  three  different  fubflances,  each  has  its  own  par¬ 
ticular  white  •,  and  the  flowers  being  painted  in  the 
fineft  white  of  all,  are  diftinClly  fecn  through  the  var¬ 
nifh  upon  the  veffel,  and  feem  as  if  traced  by  a  vapour 
pnly.  The  hoache  does  this  as  well  as  the  chekao; 
and  has  befides  this  the  quality  of  ferving  for  making 
the  porcelain  ware  either  alone,  or  in  the  place  of  ka¬ 
olin  :  the  chekao  has  not  this  property,  nor  any  other 
fubftanee  befides  this  hoache,  which  appears  to  be  the 
fame  with  our  ffeatites  or  foap-rock. 

CHEKE,  Sir  John,  a  celebrated  ffatcfman,  gram¬ 
marian,  and  divine,  of  an  aneient  family  in  the  Ifle  of 
Wight,  was  born  at  Cambridge  in  the  year  1514,  and 
educated  at  St  John’s  college  in  that  univerfity  ;  where, 
after  taking  his  degrees  in  arts,  he  was  firfl  chofen 
{Jreek  kfturer,  and  in  J540  profeffor  of  that  lan- 
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guagej  with  z  ftipend  of  40I.  a-year.  In  this  Ration  Cl 
he  was  principally  inftrumental  in  reforming  the  pro-G^ 
nunciation  of  the  Greek  language,  which,  having  been 
much  negleCled,  was  imperfeClly  underflood.  About 
the  year  1543  he  was  incorporated  mailer  of  arts  at 
Oxford,  where,  we  are  told,  he  had  ftudied  for  fome 
time.  In  the  following  year  he  was  fent  to  the  court 
of  King  Henry  VIII.  and  appointed  tutor  for  the  La¬ 
tin  language,  jointly  with  Sir  Anthony  Cooke,  to 
Prince  Edward,  about  which  time  he  was  made  canon 
of  the  college  newly  founded  at  Oxford ;  wherefore  he 
muff  have  now  been  in  orders.  On  the  acceflion  of 
his  royal  pupil  to  the  crown,  Mr  Cheke  was  firfl  re¬ 
warded  with  a  penfion  of  100  merks,  and  afterwards 
obtained  feveral  confiderable  grants  from  the  crown. 

In  1550  he  was  made  chief  gentleman  of  the  privy- 
chamber,  and  was  knighted  the  following  year ;  in 
1552,  chamberlain  of  the  exchequer  for  life  ;  in  1553, 
clerk  of  the  council ;  and  foon  after  fecretary  of  Bate 
and  privy-counfellor.  But  thefe  honours  wrere  of  fliort 
duration.  Having  concurred  in  the*  meafurcs  of  the 
duke  of  Northumberland  for  fettling  the  crow  n  on  the 
unfortunate  Jane  Grey,  and  a£led  as  her  fecretary 
during  the  nine  days  of  her  reign,  on  the  acceflion  of 
Queen  Mary,  Sir  John  Cheke  was  fent  to  the  Tower, 
and  Bript  of  the  greatefl  part  of  his  poffeflions.  In 
September  1554  he  obtained  his  liberty,  and  a  licenfe 
from  her  majefly  to  travel  abroad.  He  wrent  firB  to 
Balil,  thence  to  Italy,  and  afterwards  returned  to 
Strafburg,  wdiere  he  was  reduced  to  the  neceflity  of 
reading  Greek  le£tures  for  fubfiBence.  In  1556  he 
fet  out  in  an  evil  hour  to  meet  his  wife  at  Bruffels  ; 
but,  before  he  reached  that  city,  he  was  feized  by  or¬ 
der  of  King  Philip  II.  hoodwinked,  and  thrown  into 
a  waggon  ;  and  thus  ignominioufly  conducted  to  a 
fhip,  which  brought  him  to  the  Towrer  of  London. 

He  foon  found  that  religion  was  the  caufe  of  his  im- 
prifonment  \  for  he  was  immediately  vifited  by  two 
Rdmilh  prieBs,  who  pioufly  endeavoured  to,  convert 
him,  but  without  fuccefs.  Howrever,  he  wras  at  laft 
vifited  by  Fleckenham  ;  who  told  him  from  the  queen, 
that  he  muft  either  comply  or  burn.  This  powerful 
argument  had  the  defired  effe£l ;  and  Sir  John  Cheke 
accordingly  complied  in  form,  and  his  lands,  upon  cer¬ 
tain  conditions,  wrere  reftored  ;  but  his  remorfe  foon 
put  an  end  to  his  life.  He  died  in  September  1557, 
at  the  houfe  of  his  friend  Mr  Peter  Ofborne  in  Wood- 
ftreet,  London,  and  ,w  as  buried  in  St  Alban’s  church. 

He  left  three  fons,  the  eldeft  of  whom,  Henry,  was 
knighted  by  Queen  Elizabeth.  Pie  wrote,  1.  A  Latin 
tranflation  of  two  of  St  Chryfoftom’s  homilies.  Lond. 
1543,  4to.  2.  The  Hurt  of  Sedition.  Lond.  1549, 
1576,  1641.  3.  Latin  Tranflation  of  the  Englifh  Com¬ 
munion  Service.  Printed  among  Bucer’s  opufcula. 

4.  De pronunciatione Graecce,  Bafil,  1555,  8vo.  5.  Se¬ 
veral  letters  publifhed  in  hi*  life  by  Strype ;  and  a 
great  number  of  other  books. 

CHE-KYANG,  or  Tche-Kiang,  a  maritime  pro-^ 
vince  of  China,  and  one  of  the  mofi  confiderable  in 
the  empire ;  is  bounded  on  the  fouth  by  Fo-kien  5  on 
the  north  and  weB  by  Kiang-nan  and  Kiang-fi ;  and 
on  the  eaB  by  the  fea.  The  air  is  pure  and  healthful, 
and  the  foil  fertile,  being  watered  by  a  number  of  ri¬ 
vers  and  canals,  as  well  as  fprings  and  lakes.  The 
chief  produce  is  filk  j  a  vaft  quantity  of  which  is  cul¬ 
tivated 
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((  kyanj.  tivated  here,  and  for  which  the  whole  country  is  cover- 
ed  with  mulberry  trees.  Thefe  are  purpofely  checked 
in  their  growth  by  the  natives,  experience  having 
taught  them,  that  the  leaves  of  the  fmalleft  trees  pro¬ 
duce  the  bell  filk.  The  fluffs  made  in  this  province, 
which  are  embroidered  with  gold  and  filver,  are  rec¬ 
koned  the  bell  in  the  empire  •,  and  notwithftanding  a 
vafl  exportation  to  the  Japan  and  Philippine  iflands,  as 
well  as  to  every  part  of  China,  and  to  Europe,  fuch  an 
abundance  is  left  in  the  province,  that  a  complete  fuit 
of  filk  may  be  bought  here  as  cheap  as  one  of  the 
coarfefl  woollen  in  France. 

This  province  is  alfo  remarkable  for  a  particular  fpe- 
cies  of  mulhrooms,  which  are  exported  to  every  part  of 
the  empire.  They  are  pickled,  and  then  dried  ;  when 
they  will  keep  good  for  a  whole  year.  When  ufed 
they  mufl  be  foaked  in  water,  which  renders  them  as 
freffi  as  at  firft.  Here  alfo  the  tallow  tree  is  met 
with  *,  and  the  province  affords  excellent  hams,  and 
tliofe  fmall  gold  fifhes  with  which  the  ponds  areufually 
flocked. 

Che-kyang  contains  11  cities  of  the  firfl  clafs,  72 
of  the  third,  and  18  fortreffes,  which,  in  Europe,  would 
be  accounted  large  cities.  The  principal  of  thefe  are, 
I.  Hang-tcheou-fou,  the  metropolis,  accounted  by  the 
Chinefe  to  be  the  paradife  of  the  earth.  It  is  four 
leagues  in  circumference,  exclufive  of  the  fuburbs  ;  and 
the  number  of  its  inhabitants  is  computed  at  more 

!!!  than  a  million,  and  10,000  workmen  are  fuppofed  to 
be  employed  within  its  walls  in  manufa£luring  of  filk. 
Its  principal  beauty  is  a  fmall  lake,  clofe  to  the  wfalls 
on  the  wellern  fide,  the  water  of  which  is  pure  and 
limpid,  and  the  banks  almofl  everywhere  covered  with 
flowers.  Its  banks  are  likewife  adorned  with  halls  and 
open  galleries  fupported  by  pillars,  and  paved  with 
large  flag  flones  for  the  convenience  of  thofe  who  are 
iond  of  walking;  and  the  lake  itfelf  is  interfered  with 
caufeways  cafed  with  cut  flone,  openings  covered  with 
bridges  being  left  in  them  for  the  paffage  of  boats.  In 
the  middle  are  two  iflands  with  a  temple  and  feveral 
pleafure  houfes,  and  the  emperor  has  a  fmall  palace  in 
the  neighbourhood.  The  city  is  garrifoned  by  3000 
Chinefe  and  as  many  Tartars,  and  has  under  its  jurif- 
diftion  feven  cities  of  the  third  clafs.  2.  Hou-tcheou- 
fou  is  alfo  fituated  on  a  lake,  and  manufa&ures  an  in¬ 
credible  quantity  of  filk,  infomuch,  that  the  tribute 
of  a  city  under  its  jurifdi&ion,  amounts  to  more  than 
500,000  ounces  of  filver.  3.  Ning-po-fou,  by  Euro¬ 
peans  called  Liampo,  is  an  excellent  port,  oppofite  to 
Japan.  Eighteen  or  twenty  leagues  from  it  is  an 
lfland  called  Tcheou-chan,  where  the  Englifh  firfl  land¬ 
ed  on  their  arrival  at  China.  4.  Ning-po  is  remark¬ 
able  for  the  filk  manufactured  there,  which  is  much 
efleemed  in  foreign  countries,  efpecially  Japan,  W'here 
it  is  exchanged  for  gold,  filver,  and  copper.  5.  Chao- 
king-fou,  fituated  in  an  extenfive  and  fertile  plain,  is  re¬ 
markable  for  a  tomb  about  half  a  league  diflant,  which 
is  faid  to  be  that  of  Yu.  The  people  of  this  province 
are  faid  to  be  the  moft  verfed  in  chicanery  of  any  in 
China.  6.  Tchu-tcheou-fou,  remarkable  for  having 
in  its  neighbourhood  pines  of  an  extraordinary  fize, 
capable  of  containing  40  men  in  their  trunks.  The 


inhabitants  are  ingenious,  polite,  and  courteous  toLle-ky^^ 
flrangers,  but  very  fuperftitious.  II. 

CHELIDONIAS,  according  to  Pliny,  an  anniver-  ,che"ufe*/ 
fary  wind,  blowing  at  the  appearance  of  the  fwallows ; 
other  w'ife  the  Favonius,  or  Zephyrus. 

CHELIDONIUM,  Celandine,  and  Horned  or 
Prickly  Poppy.  See  Botany  Index. 

CHELIDONIUS  lapis,  in  Natural Hi/} ory,  a  flone 
faid  by  the  ancients  to  be  found  in  the  flomaehs  of 
young  fwallows,  and  greatly  efleemed  for  its  virtues 
in  the  falling  ficknefs. 

CHELM,  a  town  of  Poland,  capital  of  a  palatinate 
of  the  fame  name.  It  is  fituated  in  the  province  of 
RedRuflia.  E.  Long.  23.  30.  N.  Lat.  51.  25. 

CHELMSFORD,  the  county  town  of  Effex,  fi¬ 
tuated  on  the  river  Chelmer,  in  E.  Long.  o.  30* 

N>  Lat.  51.  4c.  It  fends  twTo  members  to  parlia¬ 
ment. 


CHELONE.  See  Botany  Index. 

CHELSEA,  a  fine  village  fituated  on  the  northern 
bank  of  the  tiyer  Thames,  a  mile  weft  ward  of  Weft- 
minfler,  remarkable  for  a  magnificent  hofpital  of  in¬ 
valids  and  old  decrepid  foldiers ;  and  a  pleafure  _oufc, 
called  Ranelagh,  to  which  a  great  deal  of  fine  com¬ 
pany  refort  in  fummer ;  and  a  noble  botanic  garden 
belonging  to  the  company  of  apothecaries.  The  roy¬ 
al  hofpital  of  invalids  was  begun  by  Charles  II.  car¬ 
ried  on  by  James  II*  and  finilhed  by  King  William. 
It  cqrififts  of  a  vafl  range  of  buildings,  that  form  three 
large  fquares,  in  which  there  is  an  uncommon  air  of 
neatnefs  and  elegance  obferved.  It  is  under  the  di¬ 
rection  of  eommiftioners,  who  confift  generally  of  the 
officers  of  ftate  and  of  war*  There  is  a  governor  with 
500 1.  falary,  a  lieutenant-governor  with  400 1.  and  a 
major  with  250I.  befides  inferior  officers,  ferjeants,  cor¬ 
porals,  and  drums,  with  above  400  men,  who  all  do 
garrifonduty :  and  there  a  reabove  1 0,000  out-penfioners, 
who  receive  an  annuity  of  7I.  12s.  6s.  each;  all  which 
expence  is  defrayed  by  a  poundage  deduced  from  the 

army,  deficiencies  being  made  good  by  parliament _ 

The  botanic  garden  is  very  extenfive,  enriched  with 
a  vafl  variety  of  domeftic  and  exotic  plants,  the  origi¬ 
nal  flock  of  which  was  given  to  the  apothecaries  of 
London  by  Sir  Hans  Sloane,— At  Ranelagh  garden 
and  amphitheatre,  the  entertainment  is  a  fine  band  of 
mufic,  with  an  organ  and  fome  of  the  beft  voices ;  and 
the  regale  is  tea  and  coffee. 

CHELTENHAM,  or  Chiltenham,  a  market 
town  of  Gloucellerfhire,  feven  miles  north-eaft  o( 
Gloucefter.  W.  Long.  2.  10.  N.  Lat.  51.50.  It  is 
chiefly  remarkable  for  its  mineral  waters,  of  the  fame 
kind  with  thofe  of  Scarborough.  See  Scarbo¬ 
rough. 

CHEMISE,  in  fortification ,  the  wall  with  which 
a  baftion,  or  any  other  bulw  ark  of  earth,  is  lined  for  its 
greater  ftlpport  and  ftrength :  or  it  is  the  folidity  of 
wall  from  the  talus  to  the  ftone  row. 

Fire  CHEMISE ,  a  piece  of  linen  cloth,  fteeped  in  a 
compofition  of  oil  of  petrol,  camphor,  and  other  com- 
buftible  matters,  ufed  at  fea  to  fet  fire  to  an  enemy’s 
veffel. 
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CHEMISTRY. 


INTRODUCTION. 

CHEMISTRY  is  defined,  by  Dr  Black,  to  be  “  the 
fludy  of  the  effects  produced  by  heat  and  by 
mixture,  in  all  bodies,  or  mixtures  of  bodies,  natural 
©r  artificial,  with  a  view  to  the  improvement  of  the 
arts,  and  the  knowledge  of  nature  or,  according  to 
the  definition  propofed  by  the  learned  editor  of  his  lee- 
ture3,  “  chemiflry  *  is  the  fludy  of  the  effects  of  heat 
and  mixture,  with  the  view  of  difeovering  their  gene¬ 
ral  and  fubordinate  laws,  and  of  improving  the  ufeful 
arts.” 

Fourcroy  has  defined  w  chemiflry  to  be  that  fcience 
which  -teaches  the  knowledge  of  the  intimate  and  reci¬ 
procal  a&ion  of  all  the  bodies  in  nature  on  one  ano¬ 
ther.”  To  this  definition  it  has  been  obje&ed,  that  it 
requires  much  explanation,  that  the  terms  reciprocal 
and  intimate  adlion  not  being  readily  underftood,  would 
need  new  definitions  to  explain  them,  and  that  it  em¬ 
braces  more  than  what  finally  belongs  to  the  fcience 
©f  chemiflry.  When  motion  is  communicated,  or  ta¬ 
ken  away  by  the  collifion  of  different  bodies,  the  ac¬ 
tion  between  thefe  bodies  is  intimate  and  recipr^al  ; 
but  the  fludy  of  this  aftion  belongs  to  mechanics,  and 
not  to  chemical  fcience. 

Perhaps  no  definition  of  chemiflry  has  yet  been  gi¬ 
ven  which  is  of  fufficient  logical  precifion  to  be  entire¬ 
ly  free  from  objeaion.  The  objea.of  chemiflry,  how- 
ev.er,  admits  of  no  ambiguity.  It  is  the  province  of 
natural  hill ory  to  arrange  and  diflribute  natural  bo¬ 
dies  into  claffes  a»d  orders,  each  being  accurately  cha¬ 
racterized,  fo  that  the  objeas  which  it  includes  may 
be  readily  recognized  and  diftinguifhed  by  eafy  marks 
of  reference.  Mechanical  fcience  is  employed  about 
the  external  properties  of  bodies,  and  their  effe£ls  on 
each  other,  the  force  and  mcafure  of  which  are  fubjedt 
to  calculation }  but  it  is  the  objea.of  chemiflry  to  dif- 
cover  the  component  parts  of  bodies,  to  examine  the 
properties  and  ufes  of  the  combinations  formed,  either 
naturally  or  artificially,  from  thefe  fimple  fubffances, 
and  to  obferve  and  trace  the  laws  by  which  thefe  com¬ 
binations.  take  place. 

Sect.  I*.  Dmjton  of  Natural  Knowledge. 

,f  When  we  confider  the  immenfe  and  endlefs  variety 
>  of  objeas  which  prefent  themfelves  to  the  eye,  it  muft 
appear,  at  fir  ft  fight,  impoflible  to  acquire  even  a  ge¬ 
neral  knowledge  of  their  qualities  and  properties.  And, 
indeed,  the  longefl  life,  with  the  moft  vigorus  mind  and. 
the  moft  indefatigable  induftry,  -would  be  greatly  in¬ 
adequate  to  the  talk  of  examining  every  individual  ob- 
jea.  Hence  it  is,  by  a  law  of  the  human  mind,  that 
we  arrange  the  objeas  of  our  inveftigations  into  certain 
claffes,  the  individuals  of  which  are  found  to  poffefs 
certain  general  properties.  Thefe  are  again  fubdivid- 
cd  into  other  claffes  with  additional  diferiminative 
jnarks;  and  thefe  laft  are  ftill  farther  fubdivided,  till 
W  arrive  at  the  individual ;  and,  if  the  arrangement 


be  correa,  this  muft  poffefs  all  the  charadteriflic  marka 
of  reference  to  the  general  and  fubordinate  divifions  of 
that  clafs  of  objects  to  which  it  belongs.  In  this  way 
the  mind  is  aided  in  its  inveftigations,  and  the  commu¬ 
nication  of  knowledge'  is  facilitated  and  improved.  ^  , 

Thus  it  is  the  province  of  natural  hiftory  to  arrange  Natural 
the  objedls  which  come  under  our  obfervation,  and  to  hiftory. 
deferibe  them  with  fuch  precifion  and  accuracy  as  they 
may  be  eafily  diftinguifhed  from  each  other.  It  may 
be  confidered  as  a  deferiptive  view  of  the  material 
world  in  a  ftate  of  reft  or  inadtion,  without  taking  in¬ 
to  account  the  motions  or  mutual  action  of  bodies  on 
each  other.  It  is  the  firft  fuccefsful  ftep  in  the  pro- 
grefs  of  knowledge.  4 

But  the  operations  of  nature  are  feldom  at  reft.  Natural 
Change  fuccecds  change,  new  combinations  are  form-  pbilofophy 
ed,  and  new  productions  make  their  appearance.  The 
primary  planets  revolve  round  the  fun  as  their  centre  *, 
the  fecondary  planets,  or  the  moons,  attradled  by  the 
primary,  perform  fimilar  revolutions  \  the  air  of  the 
atmofphere  preffes  on  the  furface  of  the  earth  with  a 
certain  force  \  a  ft  one,  when  unfupported,  falls  to  the 
earth  in  a  courfe  diredlcd  towards  its  centre  5  water 
deprived  of  a  certain  portion  of  heat  becomes  folid, 
and  appears  in  the  form  of  ice  5  when  combined  with  a 
greater  portion  of  heat  than  what  is  neceffary  to  retain 
it  in  the  fluid  ftate,  it  affumes  the  form  of  vapour,  af- 
cends  into  the  atmofphere,  is  there  by,  certain  procef- 
fes  robbed  of  its  heat,  and  re-appears  in  the  form  of 
rain  \  or,  when  a  greater  portion  is  abftradled,  takes 
that  of  fnow  or  hail,  and  falls  to  the  earth.  A  feed 
is  put  into  the  ground  $  and  if  heat,  air,  and  moifture 
be  applied,  it  germinates  and  fprings  up  \  and  with 
the  addition  of  light,  if  the  operation  of  the  fame 
agents  be  continued,  it  becomes  a  new  plant,  puts  forth 
leaves  and  flowers,  and  produces  feeds  fimilar  to  that 
from  which  it  fprung.  5 

Now  to  determine  what  are  thefe  changes,  to  ob-Phyfic^ 
ferve  the  laws  by  which  fuch  changes  are  effected,  and 
to  afeertain  the  meafure  and  quantity  of  the  effedt  pro¬ 
duced,  belong  to  that  department  of  knowledge  which 
is  included  under  the  general  term  natural  philofophy 
or  phyjics.  But  of  thefe  changes  or  motions,  fome  arc 
obvious  and  palpable  \  others  entirely  elude  our  fenfes. 

We  fee  a  ftone  defeend  to  the  earth  ;  and  experience 
informs  us,  that  it  falls  with  a  force  in  a  certain  pro¬ 
portion  to  its  weight  and  the  height  from  which  it  folk 
The  peculiar  change  or  motion  which  takes  place  when 
water  affumes  the  folid  form,  when  a  fluid  undergoes 
the  procefe  of  fermentation  or  when  a  combuftible  bo¬ 
dy  is  burned,  is  altogether  imperceptible.  Thefe  mo¬ 
tions  are  too  minute  to  be  recognized.  The  effect  is 
produced  before  we  can  difeover  the  change.  f 

Thus  natural  philofophy  divides  itfelf  into  two  great  chemi^T* 
branches.  The  objedls  of  the  firjl  are  the  fenfible 
changes  or  motions  which  are  obferved  in  the  materia] 
world  \  and  the  confideration  of  thefe  objedls  is,  pro¬ 
perly  fpeaking,  natural  philofophy  or  phyfics.  The 
fecond  great  branch,  which  is  employed  in  difeovering 
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fci  lue-  the  laws,  and  appreciating  the  effe£ts,  of  the  infenfible 
Tin.  motions  of  bodies,  conftitutes  the  fcience  of  chemi- 
W"*  ftry  (a). 

Sect.  II.  Of  the  Objects  and  Importance  of  Chemiftry . 

The  importance  and  extenfive  utility  of  this  fcience 
^nuft  appear  obvious  to  thofe  who  have  at  all  confider- 
cd  the  fubjeft.  But  for  the  fake  of  others  who  are  yet 
unacquainted  with  it,  we  (hall  take  a  general  view  of 
jl  .in  the  obje&s  which  it  embraces,  and  the  advantages  to 
X  ni ng  be  derived  from  the  ftudy  of  chemiftry,  whether  in  ex- 
a  al  plaining  many  of  the  ftriking  operations  of  nature,  or  in 
frm~  improving  the  arts  of  life. 

'  The  moft  wonderful  effeas,  after  frequent  repeti¬ 

tion,  become  familiar,  and  ceafe  to  produce  any  emo¬ 
tion  in  the  mind.  It  is  on  this  account  that  many  of 
the  mod  ftriking  appearances  of  nature  pafs  unheeded 
as  trifling  occurrences,  and  are  unnoticed  by  common 
obfervers.  Had  we  been  always  accuftomed  to  the  ri¬ 
gour  of  winter,  and  never  known  the  genial  warmth 
of  fpring,  or  experienced  the  ripening  fummer’s  heat, 
the  aftoniftiing  changes  effe&ed  by  the  return  of  thefe 
feafons  could  not  fail  to  fill  us  with  admiration.  Thefe 
changes  are  of  fuch  univerfal  influence,  that  they  are 
limited  to  no  department  of  nature.  Their  beneficial 
effects  are  felt  in  the  inanimate  as  well  as  in  the  ani¬ 
mated  creation.  The  fame  power  which  is  feen  in  the 
gay  profufion  of  the  vegetable  tribes,  reftores  to  a  new 
exiftence  myriads  of  animals,  whofe  vital  fun£tions  had 
been  fufpended.  The  air,  the  earth,  the  waters,  fwarm 
with  life. 

The  principal  agent  in  the  production  of  thefe  changes 
is  heat  \  an  agent,  the  moft  powerful  and  irrcfiftible 
in  its  operations,  unlimited  in  its  effe6is,  and  extenfive 
in  its  importance  and  utility.  This  agent,  therefore, 
afling  fo  powerfully  in  chemical  operations,  becomes  an 
effential  objeft  of  chemical  fcience.  Clofely  combed 
with  heat  is  light,  which  is  alfo  a  powerful  agent  in 
many  of  the  procefles  of  nature.  This,  too,  is  necef- 
farily  a  fubjea  of  chemical  inveftigation,  not  lefs  curi¬ 
ous  and  interefting.  Such,  indeed,  is  the  univerfal  im¬ 
portance  of  light  and  heat  in  all  the  proceffes.of  na¬ 
ture,  that  no  change  takes  place,  no  new  combination 
is  formed,  or  new  produft  makes  its  appearance,  in 
which  the  one  or  the  other,  or  both,  are  not  evolved 
or  abforbed. 

In  the  knowledge  of  the  conftitution  of  the  atmo- 
fphere,  in  invcfligating  the  changes  to  which  it  is  fub- 
je&,  the  variations  of  temperature,  winds,  dew,  ram, 
hail,  and  fnow,  chemiftry  is  our  principal,  our  only  ja- 
tisfa£lory  guide.  Thefe  remarkable  changes  are  to  be 
confidered  as  immenfe  chemical  operations,  and  can 
.  only  be  explained  by  chemical  laws. 

/fjUin  But  in  the  midft  of  the  infinite  variety  of  objefts 
tfeudy  if  from  which  man  muft  derive  the  means  of  his  comtort, 
his  happinefs  and  his  luxuries,  the  means,  it  might  be 
added,  of  his  very  exiftence,  chemiftry  affords  him  the 
moft  important  aid.  Whether  his  refearches  be  car¬ 
ried  into  the  mineral,  the  vegetable,  or  the  amma 
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kingdoms,  the  ftudy  and  cultivation  of  chemical  fcience  Introduc- 
become  effentially  requifite  for  the  fuccefsful  progrefs  ,  iin_tR^n'  .  j 
of  his  inveftigations.  >  .  .  9 

Of  the  importance  of  chemiftry  to  the  miner alogift,  Minerals, 
the  limited  and  unfettled  ftate  sf  this  fcience  previous  to 
the  improvements  of  modern  chemiftry,  is  a  convincing 
proof.  In  mineralogy,  the  knowledge  of  chemiftry  is 
not  only  neceffary  in  dete&ing  and  diferiminating  the 
various  fubftances  of  which  the  globe  which  we  inhabit 
iscompofed,  in  feparating  and  purifying  thefe  fubftances, 
but  alfo  in  preparing  and  accommodating  them  to  the 
numerous  purpofes  of  life.  io 

Of  the  knowledge  which  we  poffefs  of  the  vegeta-  Vegetable^ 
ble  kingdom,  chemiftry  furnifties  a  very  large  fhare. 

It  is  from  this  fcience  that  we  derive  the  means  of 
tracing  the  progrefs  of  vegetation,  of  illuftrating  the 
peculiar  functions  of  plants,  and  difeovering  the  com¬ 
pounds  which  are  formed  from  a  few  iimple  principles, 
the  nature  and  properties  of  thefe  compounds,  and  their 
relative  proportions,  which  exhibit  an  immenfe  variety 
©f  new  productions,  many  of  them  of  the  utmoft  im¬ 
portance  to  man,  on  account  of  their  nutritious  quali¬ 
ties,  or  indireCtly  ufeful  to  him  by  affording  nourifh- 
ment  to  thofe  animals  which  he  employs  as  food. 

Hence  the  advantage  of  applying  chemical  knowledge 
to  agriculture,  in  determining  the  nature  of  the  foil  fit 
for  the  reception  of  plants,  their  proper  food,  and  the 
mode  of  fupplying  it  in  the  preparation  of  manures. 

With  thefe  obje&s  in  view,  chemiftry  helds  out  incal¬ 
culable  advantages  in  the  improvement  of  many  de¬ 
partments  of  agriculture  and  rural  economy,  many  of 
which,  from  the  rapid  and  fuctefsful  progrefs  of  the 
fcience,  there  is  room  to  hope,  may  be  foon  ob¬ 
tained.  ** 

Nor  is  the  application  of  chemical .  fcience  to  the  Animals, 
economy  of  animals  lefs  limited  in  its  importance  and 
utility.  It  not  only  contributes  to  the  means  of  de- 
compofing  animal  matters,  and  of  exhibiting  and  ex¬ 
amining  feparately  the  conftituent  parts  of  animal  fub¬ 
ftances  ‘y  but  alfo  ferves  to  explain  in  fome  meafure 
many  of  the  effential  funaipns  of  the  living  animal 
body  i  fuch  are  digeftion,  refpiration,  fecretion,  which, 
fo  far  as  matter  is  concerned,  and  the  changes  which 
it  undergoes,  are  to  be  confidered  as  true  chemical 
procefles,  and  can  only  be  inveftigated  by  chemical 
principles.  But  it  is  here  neceffary  to  obferve,  that 
the  functions  of  the  living  vegetable  or  animal  cannot 
be  wholly  accounted  for  from  the  nature  of  chemical 
action,  without  taking  into  confideration  the  exiftence 
of  the  vital  principle,  which  countera&s  and  regulates* 
the  operation  of  chemical  agents,  aids  and  promotes 
the  beneficial  effefts  of  thofe  that  are  ufeful  to  its 
health  and  growth,  and  refills  and  deftroys  thofe  that 

are  hurtful.  ...»  .  . 

The  utility  of  chemiftry  m  medicine  is  too  obvious  ^eaicme, 
to  require  much  illuftration.  Such,  indeed,  is  its  im¬ 
portance  that  it  is  now  univerfally  received  and  ac¬ 
knowledged  as  one  of  the  effential  branches  of  .medical- 
education.  So  far  as  the  principles  of  chemiftry  can 
be  applied  in  inveftigating  the  nature  of  the  fluxions 


,  -  .  .  -j  j  indebted  to«thc  Introductory  I.e6tures  of  Pro* 

(a)  For  this  view  of  the  divifion  of  natural  knowledge, 

fefTor  Robinfon  of  Edinburgh. 
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Introduc-  of  the  animal  body  In  a  {late  ofliealth,  or  can  be  cm- 

,  tu™‘  ployed  in  accounting  for  the  irregular  aCtion  of  thefe 
powers,  whether  exeeflive  or  deficient,  which  indicates , 
a  deranged  Hate  of  the  functions,  and  conftitutes  dif- 
eafe,  its  relation  to  medicine  mull  be  confidercd  clofc 
and  intimate.  But  the  medical  art  comprehends  more 
than  a  bare  knowledge  of  the  ftruciure  and  functions 
of  the  animal  body.  It  alfo  includes  an  accurate 
knowledge  of  the  fubflances  employed  as  remedies,  of 
their  nature  and  properties  as  fimple  fubltanccs,  and 
their  new  qualities  and  effeCts  under  new  eombina- 
■  lions.  This  knowledge  can  only  be  acquired  by  the 
ftudy  of  chcmiftry,  which  is  indebted  to  medicine  for 
fome  part  of  its  progrefs  as  an  art,  in  the  difeoveries 
which  were  accidentally  made  by  the  rude  and  un¬ 
certain  experiments  of  medical  practitioners  in  the 
early  ages,  to  afeertain  the  fenfible  qualities  and  falu- 
tary  effects  of  the  remedies  which  they  employed. 
Chcmiftry,  by  its  rapid  progrefs  in  modern  times,  has 
amply  repaid  thefe  advantages,  and  in  the  hands  of 
the  intelligent  and  accurate  obferver,  has  greatly  con¬ 
tributed  to  give  more  rational  and  fimple  views  of  me- 
dical  fcience. 

The  arts.  In  confidering  the  application  of  chcmiftry  to  the 
improvement  of  the  arts  of  civilized  life,  a  wide  field 
of  contemplation  opens  to  our  view.  So  extenfive 
indeed  are  its  influence  and  importance,  that  in 
moft  of  the  arts,  many  of  the  proccffes,  in  fome  all 
that  are  employed,  depend  on  chemical  principles. 
Barely  to  mention  fome  of  thefe  arts  will  afford  am¬ 
ple  illuftration  of  its  extenfive  utility.  In  the  art  of  ex¬ 
tracting  metals  from  their  ores,  in  purifying  and  com¬ 
bining  them  with  each  other,  and  in  forming  inftru- 
ments  and  utenfils,  whether  for  ufeful  or  ornamental 
purpofes,  almoft  all  the  proceffes  are  purely  chemical. 
The  effential  improvements  which  modern  chemiftry 
lias  introduced  in  the  manufacture  of  glafs  and  porce¬ 
lain  (hew  its  importance  and  utility  in  thefe  arts.  Nor 
has  it  contributed  lefs  by  the  application  of  its  princi¬ 
ples  to  the  arts  of  tanning,  foapmaking,  dyeing,  and 
bleaching.  All  the  proccffes  in  baking,  brewing,  and 
diftilling,  moft  of  the  culinary  arts,  and  many  others 
in  domeftic  economy,  arc  chemical  operations.  In 
fhort,  wherever,  in  any  of  the  proceffes  of  nature  or  of 
t  art,  the  addition  or  the  abftraCtion  of  heat  takes  place  j 

wherever  fubftanees  in  combination  are  to  be  decom- 
pofed  or  feparated  5  wherever  the  union  of  fimple  fub- 
itances  is  wanted,  and  new  compounds  are  formed, 
there  effeCts  are  produced  which  can  only  be  explain¬ 
ed  and  underftood  by  chemical  principles. 

From  this  view  of  the  extenfive  application  of  che¬ 
mical  fcicnce  in  explaining  many  of  the  operations  of 
nature,  and  in  elucidating  many  of  the  proceffes  of  the 
arts  of  life,  thofe  who  have  not  confidered  the  objeCts 
which  it  embraces  will  be  enabled  to  judge  of  the  im¬ 
portance  of  this  ftudy. 

But  however  much  we  may  be  interefled  in  obferv- 
ing  and  admiring  the  changes  and  effeCts  produced  by 
chemical  aCtion,  if  we  extend  our  views,  and  confider 


chemiftry  as  a  fcience,  as  the  fubjeft  of  philofophical  IntrodJ 
investigation,  it  will  command  a  greater  fhare  of  our  tion.  1 
attention  and  ftudy.  And  perhaps  there  is  no  ftudy 
better  calculated  to  promote  and  encourage  that  ge- As  a*jt  i 
nerous  and  ardent  love  of  truth  which  confers  dignity  ence.  C| 
and  fuperiority  on  thofe  who  fuccefsfully  purfue  it. 
Chemiftry  is  not  one  of  thofe  barren  difeuftions  which 
terminate  in  the  difeovery  of  fome  fpeculative  truth, 
which  is  merely  gratifying  to  curiofity.  In  this 
view,  indeed,  no  fcience  holds  out  more  intcrefting 
fubjeCts  of  refearch,  in  the  fingular  and  furprifing 
changes  which  everywhere  prefent  themfelves.  And 
it  is  furely  no  fmall  recommendation  to  the  ftudy  of 
chcmiftry,  that  while  we  ftore  the  mind  with  interest¬ 
ing  truths,  we  add  fomething  to  the  flock  of  human 
knowledge,  which  is  perhaps  immediately  applicable 
to  fome  of  the  moft  important  purpofes  of  life.  Thus 
might  the  value  of  the  faCls  and  difeoveries  in  any 
feienec  be  fairly  eftirnated,  in  proportion  as  they  en¬ 
large  our  refources  by  their  ufeful  application,  and  in- 
tereft  and  gratify  the  mind  as  fubjeCts  of  curious  fpe- 
culation.  From  both  thefe  confiderations  the  whole 
range  of  chemical  faCts  derives  the  higheft  value  }  and 
from  thefe  confiderations  chemiftry  is  entitled  to  a  di- 
ftinguiflied  place  among  the  fciences. 

Chemiftry  has  yet  a  higher  claim  to  our  attention^  ^ 
and  confideration,  as  it  affords  us  fome  of  the  moft  templatiJ 
ftriking  proofs  of  the  wifdom  and  beneficence  of  the  the  works 
Creator  of  the  univerfe.  A  machine  conftruCted  by  ofnatuN 
human  art  is  admired  according  to  the  fimplicity  of  its 
contrivance,  and  the  extent  of  its  ufefulnefs  5  and  in 
proportion  to  the  perfection  which  we  difeover,  we 
eftimate  the  ingenuity  and  excellence  of  the  plan  of 
the  artift.  But  the  works  of  man,  with  all  his  boafted 
fkill  and  attainments,  fink  into  nothing  when  brought 
into  comparifon  writh  the  works  of  nature.  In  our 
examination  of  the  former,  every  ftep  of  our  progrefs 
is  obfeured  wuth  defeCts :  in  contemplating  the  latter, 
we  behold  perfection  rife  on  perfection,  and  new  won¬ 
ders  meet  our  view.  By  the  aid  which  we  derive  from 
chemiftry  w'e  are  enabled  to  take  a  minuter  furvey  of 
the  great  fyftem  of  the  univerfe.  And  fo  far  as  our 
limited  powers  can  comprehend  it,  the  whole  is’ nicely 
balanced  and  adjufted,  and  all  its  changes  tend  to  the 
moft  beneficial  purpofes.  What  on  a  fuperficial  view 
w’ere  feeming  imperfections  and  defeCts,  a  clofer  infpec- 
tion  points  out  to  be  real  excellencies.  In  all  the 
changes  which  are  conftantly  going  forward,  the  more 
clofely  we  obferve  and  examine  them,  the  more  we 
fhall  admire  the  fimple  means  by  w’hich  they  are  ae- 
Compliftied,  and  the  intelligent  defign  and  perfeCl 
wifdom  which  are  difplayed  in  the  beneficial  ends  te 
which  they  are  directed. 

Sect.  III.  Hiftory  of  Chemiftry . 

The  \rord  chemiftry,  which  is  fuppofed  to  have 
been  of  Egyptian  origin,  feems  to  have  been  firft  ufed 
in  a  very  extenfive  fenfe  (b).  It  appears  to  have  in¬ 
cluded 


(b)  According  to  fome  it  is  derived  from  the  word  kema,  which  was  fuppofed  to  be  a  book  of  fecrets  given 
to  the  women  by  the  demons.  Others  derive  it  from  Cham  the  fon  of  Noah,  from  whom  Egypt  took  the 
name  of  Chemie ,  or  Chamie .  Sometimes  the  origin  of  the  word  is  aferibed  to  Chemmu%  a  king  of  the  Egyptians  •, 

and 


f  du c-  eluded  all  the  knowledge  which  the  ancients  poffeffed 
n*  of  natural  objeCts.  It  was  afterwards  more  limited  in 
'  jts  fjgnification,  and  folely  confined  to  the  art  of  work¬ 
ing  metals.  The  great  importance  which  the  ancients 
attached  to  this  art  was  probably  the  caufe  of  this  li¬ 
mitation.  Such  indeed  was  its  importance,  that  thofe 
who  were  fuppofed  to  have  difeovered  or  improved  it, 
were  regarded  by  mankind  as  their  greated  benefa&ors. 
They  were  raifed  above  the  level  of  the  human  race, 
were  deemed  worthy  of  being  enrolled  among  the  gods  , 
and  temples  and  ftatues  w  ere  confecrated  to  their  hon¬ 
our. 

It  is  not  neceffary  minutely  to  trace  the  hidory  of 
chemidry  to  the  remote  periods  of  antiquity,  or  labour 
to  prove  its  origin  to  be  coeval  with  the  early  ages  of 
the  world.  Man  indeed  could  not  exid  long  without 
fome  knowledge  of  chemical  procefies  ;  and  as  he  im¬ 
proved  in  civilization  and  accurate ,  obfervation,  this 
knowledge  mud  have  been  improved  and  extended. 
Tubal-Cain,  who  is  mentioned  in  the  facred  Scriptures, 
as  a  wrorker  in  metals,  and  is  fuppofed  to  have  given 
rife  to  the  fabulous  dory  of  Vulcan,  in  ancient  mytho¬ 
logy  and  poetry,  is  confidered  by  fome  as  the  fird 
^  chemid  whofe  name  has  been  tranfmitted  to  the  pre- 
liftry  lent  times.  But  although  the  working  of  metals,  and 
iiti  as  other  chemical  arts,  were  known  in  the  earlied  ages  of 
n  the  world  \  and  among  the  Egyptians,  Greeks,  and 
Romans,  many  of  the  arts  dependent  on  chemidry  had 
reached  fome  degree  of  perfection  ;  yet  this  knowledge 
mud  be  regarded  as  confiding  only  of  a  number  of 
fcattered,  unconnected  faCts,  which  deferve  not  to  be 
dignified  with  the  name  of  fcience.  A  carpenter  may 
ereCt  a  piece  of  machinery,  arranged  and  conftruCted 
exaCtly  fimilar  to  what  he  has  feen,  without  the  know¬ 
ledge  of  a  fingle  principle  of  its  condruCtion  ;  but  the 
man  of  fcience,  who  can  neither  handle  the  axe  nor  the 
chiffel,  obferves  and  edimates  the  power  and  operation 
of  all  its  parts,  and  determines  the  general  effeCt  of  the 
whole  machine. 

Nor  will  it  afford  us  much  indruCtion  to  purfue  the 
fuppofed  hidory  of  chemidry,  even  to  a  later  period. 
Mofes,  who  is  faid  to  have  been  fldlled  in  all  the 
wifdom  of  the  Egyptians,  has  been  ranked  among  the 
number  of  the  fird  chemids  :  and  as  a  proof  of  his 
knowledge  of  chemidry,  the  means  he  employed  of 
diffolving  the  golden  calf  made  by  the  Ifraelites,  to 
render  it  potable,  are  adduced.  It  is  faid,  that  Demo¬ 
critus,  of  all  the  Greeks  who  travelled  into  Egypt  to 
acquire  knowledge,  was  alone  admitted  into  their  my- 
noqhe  fteries.  According  to  Diodorus  Siculus,  the  art  of 
*  ?  ’  chemidry  had  made  very  confiderable  progrefs  among 
the  Egyptians.  The  knowledge  of  their  prieds  is 
fuppofed  to  have  confided  chiefly  of  chemical  procefies. 
They  were  acquainted,  it  is  faid,  with  the  preparation 
of  many  medicines,  perfumes,  plaflers,  and  foaps ;  they 
ufed  burnt  afhes  as  cauflic  fubdances  $  they  fabricated 
bricks,  glafs,  porcelain  •  they  painted  on  glafs,  and 
praCtifed  the  art  of  gilding  with  diver  and  gold.  They 
extracted  natron  or  foda  from  the  mud  of  the  Nile. 


They  prepared  alum,  fea-falt,  and  fal  ammoniac  \  and  Iutroduc- 
beddes  -working  in  gold  and  copper,  they  poffeffed  many  ^on- 
other  proceffes  in  metallurgy.  The  extraction  of  oils, 
and  the  preparation  of  wine  and  vinegar,  were  well 
known  5  and  they  were  alfo  acquainted  with  the  art  of 
dyeing  filk  by  means  of  mordants.  jg 

Fewer  traces  of  chemidry  are  found  among  the  Greeks 
Greeks,  although  they  derived  the  knowledge  of  many 
of  the  arts  from  Egypt.  The  ancient  philofophers  of 
Greece,  as  Pythagoras,  Thales,  and  Plato,  were  more 
devoted  to  the  cultivation  of  mathematical  and  aftrono- 
mical  knowledge,  than  the  phyfieal  fciences.  Some 
chemical  arts,  however,  were  not  unknown  to  this  people. 

1  he  alloy  of  metals  formed  at  Corinth  has  been  much 
celebrated.  Cinnabar  was  employed  in  fome  parts  of 
Greece.  Ty chius  knew  the  art  of  tanning  leather  5 
Plato  has  deferibed  the  procefs  of  filtration  5  Hippo¬ 
crates  was  acquainted  with  that  of  calcination  \  Galen 
fpeaks  of  did  illation  per  defeenfum ,  and  the  word  etnbic 
is  mentioned  by  Diofcorides  a  long  time  before  the  A- 
rabic  particle  al  wras  prefixed  to  it.  According  to  A- 
thenaeus,  there  was  a  manufa&ory  of  glafs  eftablilhed 
at  Lefbos.  Democritus  of  Abdera  prepared  and  ex¬ 
amined  the  juices  of  plants  :  Aridotle  and  Theophradus 
treated  of  dones  and  of  metals. 

The  Phoenicians  are  fpoken  of  as  being  acquainted  phoemci- 
with  the  making  of  glafs,  and  the  celebrated  Tyrian  ans, 
purple  w  as  found  among  this  people.  They  w'ere  alfo 
drilled  in  the  working  of  metals  and  other  mineral  fub¬ 
dances.  The  Perfians  are  faid  fird  to  have  didinguilhed 
the  metals  by  the  names  of  the  planets,  which  they  re¬ 
tained  for  many  centuries. 

Among  the  Chinefe,  if  wre  may  believe  their  hido-  Chinefe, 
rians,  many  chemical  arts  wrere  know  n  from  the  earlied 
ages  :  they  wrere  acquainted,  with  nitre,  borax,  alum, 
gunpowder,  verdigris,  mercurial  ointments,  fulphur, 
and  colouring  matters  \  nor  were  the  arts  of  dyeing 
linen  and  filk,  paper-making,  manufacturing  of  pottery 
and  porcelain,  unknown.  They  were  {killed  in  the  art 
of  alloying  metals,  and  in  the  working  of  ivory  and  of 
horn.  From  the  early  knowledge  which  the  Chinefe 
poffeffed  of  thefe  arts,  they  have  been  fuppofed  by  fome 
to  have  been  a  colony  from  Egypt. 

The  w^ars  in  w  hich  the,  Romans  were  almod  condant-  Romans* 
ly  engaged,  and  the  fpirit  which  prompted  them  to  mi¬ 
litary  affairs,  gave  them  neither  time  nor  tade  to  culti¬ 
vate  and  improve  the  arts  of  peace.  Chemidry,  there-- 
fore,  appears  to  have  been  little  known  among  that  peo¬ 
ple.  Petronius  indeed  fpeaks  of  malleable  glafs,  which 
was  prefented  t&  Caefar  ;  and  the  fame,  or  a  fimilar  faCt, 
is  mentioned  by  Pliny  with  regard  to  Tiberius.  But 
this  art,  it  appears,  was  long  known  before  the  time  of 
the  Romans.  • 

To  us  it  may  appear  fomewEat  lingular,  that  che-- 
midry,  now’  of  luch  univerfal  importance  to  mankind, 
diould  be  indebted,  in  fome  meafure,  for  its  origin  as 
an  art,  and  for  fome  part  of  its  progrefs,  to  one  of  the 
lefs  noble  or  generous  of  the  human  paflions.  Yet,  in 
its  early  dawn,  it  was  cultivated  by  men  who  wrere  in- 

digated 


and  fometimes  to  the  Greek  word  which  fignifies  liquid,  becaufe  the  art  was  at  fird  applied  in  the  pre¬ 

paration  of  liquids )  and  fometimes  to  the  Greek  verb  “  to  pour  out,”  becaufe  chemidry  is  the  art  t)f  fuling 
tnetals. 
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Introtiuc-  ftigated  by  avarice  to  profecute  and  ftudy  it.  About 
,  tlon'  ,  the  10th  century,  or  perhaps  earlier,  a  fet  of  men 
arofe,  and  continued  to  flourifti  till  the  16th,  who  af- 
22  fumed,  by  way  of  diftin&ion,  the  name  of  alchemifls% 
The  alche-  that  is,  the  chemiftsy  becaufe  they  confidered  themfelves, 
miffs*  on  account  of  the  knowledge  they  pofleffed,  more 
highly  favoured  than  the  reft  of  mankind.  It  was 
natural  enough  for  men  who  obferved  the  remark¬ 
able  changes  produced  by  chemical  action,  to  be 
/truck  with  the  effects  \  and  overlooking  the  varia¬ 
tions  and  differences  in  the  refult  of  their  opera¬ 
tions,  which  were  the  confequences  of  partial  or 
inaccurate  obfervation,  to  flatter  themfelves  that  their 
power  over  the  fubffances  on  which  they  operated, 
was  only  limited  by  their  wifhes.  Hence,  perhaps, 
originated  all  the  extravagances  and  follies,  fimilar  in¬ 
deed  to  thofe  of  fpeculators  and  projectors  of  every 
age,  with  which  the  hiitory  and  works  of  the  alclie- 
miftical  writers  are  filled.  Many  of  the  alchemiffs,  it 
is  not  improbable,  were  the  dupes  of  their  own  igno¬ 
rance  and  credulity  $  but  many  more,  there  is  little 
doubt,  took  advantage  of  the  ignorance  and  barbarity 
which  prevailed  in  the*  dark  ages,  during  which  period 
they  chiefly  flouriihed,  and  impofed  on  the  weaknefs 
and  credulity  of  mankind. 

It  was  one  of  the  firft  principles  among  the  alehe- 
mifts,  that  all  metals  are  compofed  of  the  fame  in¬ 
gredients,  or,  that  the  fubffances  which  enter  into 
the  compofition  of  gold,  are  found  in  all  metals,  but 
mixed  with  many  impurities,  from  which,  by  certain 
proceffes,  they  might  be  freed.  The  great,  the  conftant 
objeCt  of  all  their  labours  and  refearches  was  the  dis¬ 
covery  of  a  fubftance  poffeffed  of  the  wonderful  pro¬ 
perty  of  converting  the  bafer  metals  into  gold,,  which, 
on  account  of  its  fcarcity  and  durability,  is  more 
valued  and  effeemed  than  the  other  metals,  which  are 
more  abundant,  and  generally  more  ufeful.  This  ce- 
23  lebrated  fubffance  was  denominated  the  philofophers 
Philofo-  Jlone  ;  and  thofe  who  were  fo  Angularly  fortunate  as  to 
pliers  ftonc.  acc0mplilh  this  great  difcovery,  or  thofe  to  whom  it 
was  imparted  by  others,  were  regarded,  as  might  na¬ 
turally  be  expe&ed,  as  the  peculiar  favourites  of 
heaven.  When  they  were  in  pofleflion  of  this  grand 
fecret,  they  were  ranked  among  the  higheft  order  of 
alchemiffs,  and  then  aflumed  the  name  of  adepts  ;  and 
thus  initiated,  they  profeffed  themfelves  maffers  of  the 
enviable  fecret  of  tranfmuting  or  changing  metals  of 
inferior  value,  into  gold. 

But  the  adepts  never  feem  to  have  thought  of  en- 
’  riching  themfelves  by  their  great  difeoveries.  They 
were  too  generous  to  monopolize  the  wealth  of  the 
world.  They  accordingly  offered  their  fervices  to 
•thers,  and  liberally  propofed  to  communicate  the 
fruit  of  their  labours  for  a  moderate  reward.  The 
ambitious  man  to  procure  riches,  that  he  might  in- 
creafe  his  power,  and  the  opulent  man  to  add  to  his 
wealth,  eagerly  fought  after,  employed,  and  encouraged 
them  in  the  prefecution  of  their  extravagant  fchemes. 
They  were  therefore  kept  in  the  pay  of  princes,  to 
fill  and  repair  their  exhauffed  treafuries,  and  of  great 
men  who  afpired  after  boundlefs  wealth.  Thefe  flat¬ 
tering  hopes,  it  may  well  be  fuppofed,  were  never  re¬ 
alized.  The  rich  profpeCl  fled  before  them,  and  the 
golden  prize  which  they  often  fuppofed  was  juff  within 
their  reach,  eluded  their  eager  grafp.  The  magni- 
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tude  of  the  plan,  however,  fired  the  imaginatism,  Intma 
and  produced  fomething  like  conviction  in  the  mind, ,  Xm:-  , 
of  the  poflibility,  and  even  certainty,  of  obtaining  ; 
the  objeCt  of  all  their  w  ithes  and  all  their  labours.  With 
unabating  ardour,  with  unexampled  affiduity,  they  pur* 
fued  their  refearches,  perfuading  themfelves  and  their 
employers,  that  they  wetfi  on  the  point  of  being  foon 
in  pofleflion  of  unlimited  wealth. 

But  the  alchemiffs  beholding  man  by  anticipation 
poffefled  of  immenfe  riches,  faw  that  fomething  more 
was  requifite,  that  he  might  be  fecured  in  the  unin¬ 
terrupted  enjoyment  of  them.  Experience  fatally  taught 
them,  that  the  feeble  frame  of  man  was  liable  to  the 
pains  and  languor  of  difeafe  j  that  gold  and  filver 
could  neither  prevent  the  fit  of  a  fever,  nor  give  to  the 
poffeffor  the  bleffings  of  conffant  health.  Thus  an¬ 
other  moff  defirable  objeCl  was  held  up  to  view,  and 
deluded  their  diffempered  minds  into  the  falfe  hope  of 
attaining  it.  This  w^as  the  famous  panacea ,  or  uni-Un;Ve*  ; 
verfal  medicine,  which  was  to  cure  all  difeafes  \  and  medical 
not  only  to  cure,  but  abfolutely  to  prevent  their  oc¬ 
currence.  Thus  fortunate  in  the  enjoyment  of  vaft 
riches  \  thus  bleffed  with  unbroken  health,  the  defires 
of  man  were  yet  unfatisfied.  Another  feeming  evil  ] 
ffill  remained,  vfliich  was  naturally  to  be  dreaded  as 
the  deftroyer  of  this  fancied  feene  of  apparently  per¬ 
fect  felicity.  The  melancholy  reflection,  that  it  was 
limited  by  the  fhort  fpan  of  human  life,  roufed  the  al- 
chemifls  again  into  exertion,  and  produced  newr  efforts 
of  ingenuity  in  their  labours,  to  fecure  t©  man  ex¬ 
emption  from  the  common  lot  of  mortality.  In  ima* 
gination  they  had  difeovered  the  means  of  prolonging 
life  at  pleasure  to  an  indefinite  length,  of  refeuing 
man  from  the  grave,  and  of  making  him  immortal 
upon  earth. 

Such  were  the  extraordinary  views  and  purfuits  of 
the  alchemiffs.  The  exaCt  period  of  the  origin  of  this 
ftudy  is  unknown  \  nor  can  it  now  be  afeertained  what 
progrefs  it  had  made,  or  indeed  whether  it  was  at  all 
cultivated  among  the  ancients.  Julius  Firmicus  Ma- 
ternus  is  the  firft  hiftorian  who  mentions  this  ftudy  as 
well  known  in  his  day  \  and  the  period  when  he  flou- 
rifhed  was  about  the  beginning  of  the  4th  century. 

A  fubfequent  author,  iEneas  Blafius,  who  lived  in  the 
following  century,  alfo  makes  mention  of  it :  and  Sui- 
das  defines  the  term  by  informing  us,  that  it  is  the  art 
of  making  gold  and  filver.  Uiocleiian,  he  fays,  pro¬ 
hibited  all  chemical  operations,  during  his  perleeutkm 
of  the  Chriftians,  that  his  fubjeCIs  might  not  be  inffi- 
gated  to  aCIs  of  rebellion  againft  him  by  the  formation 
of  gold.  In  fome  places  where  gold  is  waffled  down 
in  minute  particles,  by  brooks  and  rivulets  from  the 
mountains,  it  is  cuftomary  to  fufpend  the  Ikins  of  ani¬ 
mals  in  the  water,  by  which  means  the  partieles  con¬ 
taining  the  gold  are  detained  \  a  cir.cumftanee  from 
which  the  fabulous  ftory  of  the  golden  fleece  probably 
derived  its  origin.  Suidas,  however,  who  flouriflied 
in  the  1  oth  century,  is  not  entitled  to  any  high  degree 
of  credit,  efpecially  as  the  ancient  authors  are  wholly 
filent  as  to  the.  fubjeCt  of  alchemy. 

It  is  from  the  phyficians  of  Arabia  that  we  ob¬ 
tain  the  moff  fatisfaCtory  evidence  concerning  al¬ 
chemy.  Avicenna,  who  lived  in  the  icth  century, 
is  faid  to  have  writen  on  this  fubjeft,  according  to 
one  of  his  own  xlifcipjes,  who  likewifr  take?  notice 
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of  rofe-water  and  fume  other  chemical  preparations  5 
and  in  the  I2th  century  we  find  the  cultivating  an  ac¬ 
quaintance  with  the  chemifts  recommended  to  phyficians. 
Another  Arabian  writer  fays,  that  the  method  of  pre¬ 
paring  rofe-water,  &c.  was  at  that  time  well  underftood. 
Thefe  proofs  of  the  exiftence  of  alchemy  among  the  A- 
rabians,  and  particularly  from  the  particle  Al  prefixed 
to  it,  have  induced  fome  to  conclude,  that  the  doctrine 
of  the  tranfmutation  of  metals  firft  originated  with  the 
Arabians,  which  the  crufades  were  inftrumental  in  in¬ 
troducing  into  Europe,  as  well  as  the  rapid  conquefts  of 
the  Arabians,  in  Europe,  Afia,  and  Africa.  At  that 
period  Europe  was  in  a  ftate  of  the  utmoft  barbarity, 
owing  to  the  incurfions  of  the  northern  nations  y  but 
fome  of  the  fciences,  among  which  alchemy  was  com¬ 
prehended,  were  happily  revived  by  the  Arabians  :  and 
about  the  middle  of  the  1 7th  century,  the  extravagance 
of  fuch  as  were  the  profeffors  of  alchemy  arrived  at  its 
greateft  height. 

It  appears  that  the  alchemifts  began  to  be  cftablilh- 
cd  in  the  weft  of  Europe,  as  early  as  the  ninth  cen¬ 
tury  y  and  between  the  eleventh  and  fifteenth  cen¬ 
turies,  this  ftudy  was  in  its  moft  fiouriftiing  ftate.  A- 
mong  the  principal  alchemifts  who  flourilhed  during 
this  period,  and  who  were  diftinguilhed  for  their  dif- 
covcries  and  writings,  were  Albertus  Magnus,  Roger 
Bacon,  Arnoldus  de  Villanova,  and  Raymond  Lully. 
They  all  lived  in  the  13th  century.  Albertus  Magnus 
was  a  Dominican  monk  of  Cologne,  and  was  regarded 
by  his  cotemporaries,  no  doubt  on  account  of  his  ftu- 
dies,  as  a  magician.  He  was  born  in  the  year  1  205, 
and  died  in  1 280.  He  left  numerous  works,  one  of 
the  moft  curious  of  which  is  a  treatife  entitled  De  Al- 
chemia ,  which  exhibits  a  diftinft  view  of  the  ftate  of 
chemiftry  at  the  time  he  lived.  Roger  Bacon,  ano¬ 
ther  monk,  was  born  in  the  county  of  Somerfet  in 
England  in  1214,  and  died  in  1294.  He  was  cele¬ 
brated  for  many  ingenious  inventions  and  difeoveries 
in  chemiftry  and  mechanics.  Among  thefe  are  men¬ 
tioned  the  camera  obfeura ,  the  telcfcope ,  and  gunpowder. 
His  works  difeover  aftonilhing  fagacity  and  acutenefs, 
and,  confidering  the  age  in  which  he  lived,  are  eom- 
pofed  with  no  fmall  degree  of  elegance  and  concifenefs. 
Some  of  them,  however,  bearing  the  chara£tcr  of  the 
times,  are  myftical  and  obfeure.  Arnoldus  de  Villa- 
nova,  was  a  native  of  Languedoc  in  France,  and  was 
born  about  the  year  1 240.  He  has  mentioned  the 
mineral  acids,  and  joined  to  his  chemical  ftudies  exten¬ 
sive  knowledge  in  medicine.  His  writings  are  diftin¬ 
guilhed  by  all  the  obfeurity  of  the  alchemiltical  authors. 
Raymond  Lully,  whofe  reputation  railed  him  to  the  rank 
of  adept,  was  born  at  Barcelona  in  1235.  He  wrote 
cn  ftrong  waters  and  metals.  His  laft  will  and  tefta- 
ment  is  one  of  the  moft  celebrated  of  his  writings  y 
and  thefe  are  not  lefs  obfeure  than  thofe  of  his  cotem¬ 
poraries. 

About  the  end  of  the  14th  century,  Bafil  Valentine, 
a  German  Benedictine  monk,  was  the  firft  who  for¬ 
mally  applied  chemiftry  to  medicine.  He  was  the 
original  difeovercr  of  many  of  the  virtues  of  antimonial 
medicines  •,  and  in  his  celebrated  treatife  on  antimony, 
entitled  Currus  triumphalis  Antimonii ,  are  found  many 
preparations  which  have  finee  been  announced  to  the 
world  as  new  difeoveries.  About  the  fame  time  lived 
Vol.  V.  Part  II. 
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Ifaacus  Hollandus,  whofe  works  have  been  greatly  Ir.troduc- 
commended  by  Boerhaavc.  ,  tu*n< 

In  the  beginning  of  the  16th  century  arofe  Paracel-  ^ 
fus,  one  of  the  moft  extraordinary  men  who  ever  lived.  paraceifus 
He  was  born  in  1493,  near  Zurich  in  Switzerland. 

Of  a  bold  and  enterprifing  fpirit,  he  defpifed  the  com¬ 
mon  rules  of  conduCt  by  which  men  are  ufually  guid¬ 
ed.  By  this  means  he  railed  his  reputation  to  a  great 
height  y  he  became  an  enthufiaft  in  chemiftry,  and  in 
the  application  of  fubftances  prepared  by  chemical  pro- 
ceiTcs  to  the  cure  of  difeafes.  He  was  the  firft  public  the  firit 
teacher  of  chemiftry  in  Europe,  having  been  appointed  Public 
to  deliver  lectures  on  that  fubjeCt  in  the  city  of  Bafil  : 
but  his  reftlcfs  fpirit  did  not  permit  him  to  remain  long  '  1  3 

in  this  fituation.  In  two  years  he  was  involved  in  a 
quarrel  with  the  magiftrates,  from  whom  he  had  re¬ 
ceived  his  appointment,  and  he  left  the  city.  Defpi- 
fing  the  common  principles  of  medical  pra&ice,  and 
having  performed  lome  wonderful  cures  by  the  free 
life  of  opium  and  mercury,  he  thought  he  had  dif- 
covcred  the  univerfal  medicine,  and  promilcd  immor¬ 
tality  to  himfelf  and  to  his  patients.  But  while  he 
thus  made  fuch  flattering  promifes,  his  own  fate  was 
a  fad  proof  of  the  futility  and  abfurdity  of  his  doChine. 

For  after  an  almoft  uninterrupted  courfe  of  debauchery, 
having  wrandered  a  great  part  of  his  life  from  place  to 
place,  he  died  at  an  inn  in  Saltzburg,  in  the  48th  year 
of  his  age. 

A  great  number  of  medical  praClitioners,  in  the 
courfe  of  the  16th  century,  adopted  and  propagated 
the  principles  of  Paracclfus.  Among  the  moft  diftin- 
guilhcd  of  thefe  was  Van  Helmont,  a  man  of  confidera- 
ble  genius,  who  was  born  in  the  year  1577.  Many  of 
the  followers  of  Paracelfus  were  greatly  devoted  to  the 
ftudy  of  chemiftry  y  and  this,  with  the  abfurd  and  un-  2S 
principled  condmft  of  their  mafter,  tended  not  a  little  to  Alchemy 
bring  the  views  and  fpcculations  of  the  alchemifts  intodecmcs* 
difrepute.  Chemiftry,  now'  freed  from  the  trammels  of 
alchemy,  confiftcd  only  of  a  number  of  detached,  un- 
conne£ted  fa£ts.  To  bring  thefe  fads  together  in  one 
point  of  view,  and  to  arrange  them  into  clalfes,  fo  thafc 
the  knowledge  of  them  might  be  applied  to  ufeful  pur- 
pofes,  and  to  thofe  objeds  to  which  future  refcarches 
might  be  advantage^ully  direded,  were  now  wanted. 

This  talk  was  accomplished  by  Beecher,  who  diftin-chemifhy 
guiftied  himfelf  by  the  extent  of  his  views,  in  a  work  aflumes  the 
entitled,  Physica  fubterranea ,  which  was  publilhed  at^°Fmo^a 
Frankfort  in  the  year  1669.  This  was  the  firft  dawn icience* 
of  chemical  fcience,  and  the  publication  of  Beecher’s 
work  formed  an  important  cera  in  the  hiftory  of  its  pro- 
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In  taking  a  retrofpedivc  view  of  the  progrefs  of  Difeoveries 

chemiftry,  previous  to  the  publication  of  Beecher’s  of  the  al- 
work,  we  find  that  a  great  number  of  important  fadsc*iem^* 
had  been  difeovered  and  eolleded.  To  the  clafs  of 
acids,  the  fulphuric,  the  nitric,  and  the  muriatic,  were 
added  ;  the  alkalies  were  better  known,  and  the  volatile 
alkali  was  obtained  from  fal  ammoniac  by  Bafil  Valen¬ 
tine,  by  deeompofing  it  by  means  of  foda  or  potafs  y 
the  fulphate  of  potafs  prepared  in  three  or  four  different 
ways,  received  as  many  different  names  y  the -nitrate  of 
potafs  was  called  nitre ,  a  name  which  w  as  formerly  ap¬ 
plied  to  foda  y  Sylvius  difeovered  the  muriate  of  potafs, 
which  he  denominated  digejlive  fait  y  and  Glauber, 
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Introduc-  the  fulphate  of  foda,  to  which  he  gave  the  name  won- 
^  derful fait ,  though  better  known  by  the  name  of  Glau- 

ber’s  fait,  by  which  it  is  flill  diftinguifhed.  Some  of 
the  earthy  falts , began  to  be  known  about  this  period, 
and  among  others  the  muriate  of  lime,  which  received 
the  name  of  fixed fal  ammoniac. 

The  earths  themfelves  were  alfo  better  known  $  lime 
water  was  prepared,  and  fome  of  the  alkaline  fulphu- 
rets  were  pointed  out  and  examined. 

The  properties  of  fome  of  the  metallic  falts  were  flu- 
died  and  examined  \  the  nitrate  of  filver,  under  the  name 
and  form  of  crystals  of  Diana ,  and  of  lapis  infer nalis  ; 
the  muriate  of  filver,  under  that  of  luna  cornea .  The 
two  muriates  of  mercury  were  deferibed,  and  employed 
for  various  purpofes.  The  red  precipitate,  arcanum 
corallinum,  faccharum  faturni  or  fugar  of  lead,  the  but¬ 
ter  of  antimony,  and  the  powder  of  algaroth,  were  either 
difeovered,  or  their  properties  more  attentively  invefti- 
gated  and  afeertained. 

During  this  period  alfo,  the  diftin&ion  was  made  be¬ 
tween  the  brittle  and  the  du&ile  metals.  Bifmuth,  zinc, 
antimony,  and  even  arfenic  itfelf,  were  obtained  in  a 
metallic  ftate.  A  number  of  oxides,  fome  metallic  dyes, 
fulminating  gold,  turpith  mineral,  the  faline  precipitates 
of  mercury,  or  the  mercurial  oxides  of  different  colours, 
minium  and  litharge,  colcothar,  the  faffron  of  Mars,  and 
diaphoretic  antimony,  were  difeovered,  and  their  prepa¬ 
ration  fufficiently  deferibed. 

During  this  period,  the  preparation  of  oils  by  diftil- 
ktion  commenced,  and  the  diftinftion  was  made  between 
volatile  and  empyreumatic.  Ethers  were  difeovered, 
and  the  fpirit  of  wine  was  well  known  by  the  fame  name, 
alcohol,  which  it  at  prefent  bears. 

Their  hi-  But  however  extravagant  it  may  feem  to  us,  the  hif- 
ftory  ufeful.  tory  of  the  alchemifts  is  inftruflive,  as  it  affords  a  ufe- 
ful  leffon  to  moderate  our  expectations  in  the  purfuit  of 
knowledge,  and  to  reftrain  them  within  the  bounds 
which  the  Almighty  has  preferibed  as  the  range  of  our 
invefligations  5  for  of  the  knowledge  and  of  the  power 
of  man,  as  well  as  of  that  of  the  natural  elements,  he 
has  probably  fixed  the  limits,  and  faid,  Hitherto  flialt 
thou  come,  but  no  farther.  This  hiflory  is  inflruftive 
alfo,  as  it  prefents  a  lingular  and  extraordinary  feature 
in  the  hiflory  of  mankind  5  but  it  is  immediately  ufe¬ 
ful  to  our  prefent  purpofe,  as  it  fhows  us  the  commence¬ 
ment  of  chemical  researches.  It  is  true,  chemiflry  in 
the  hands  of  the  alchemifts,  like  every  other  depart¬ 
ment  of  knowledge  during  the  dark  ages,  was  involved 
in  myftery,  and  the  knowledge  of  it  communicated  in  a 
barbarous  jargon,  to  be  underflood  only  by  the  initi¬ 
ated,  and  fcarccly  to  be  decyphered  and  comprehended 
at  the  prefent  day,  with  the  afliftance  of  the  extenfive 
knowledge  ©f  chemieal  faCls  which  we  now  poffefs. 
But  notwithflanding  the  extravagance  of  the  objects 
they  purfued,  the  means  they  employed  were  ufeful  to 
the  pi  ogre  fs  of  chemiflry.  By  their  inceffant  labours, 
efifeovery  was  added  to  difeovery,  faCls  were  multiplied 
on  fads,  but  thefe  were  unaccompanied  with  any  regu¬ 
lar  train  of  refearch  or  reafoning. 

But  notwithflanding  thefe  important  difeoveries,  it  may 
appear  furprifing  that  they  were  not  more  numerous. 
The  alchemifts  had  laboured  inceffantly  in  chemieal 
tively  fuits  fcr  near  a  thoufand  years,  and  with  all  the  zeal 

and  ardour  of  enthufiafls  5  the  labour  of  whole  lives  wfas 
exhaufted,  and  immenfe  fortunes  were  difiipated  in  en- 


3* 

Their  dis¬ 


coveries 

compara- 


ings. 


In  this  view',  therefore,  of  the  charaCler  of  the  al¬ 
chemifts,  it  is  not  to  be  expeCled  that  the  ftore  of 
chemical  fadts  could  be  very  ample  from  their  la¬ 
bours.  And  indeed,  eonfidering  the  caution  with 
which  they  concealed  and  carried  on  all  their  proceffes* 
it  is  not  improbable  that  many  important  difeoveries 
were  never  announced  by  the  firft  obfervers  5  for  the 
very  appearance  of  any  thing  new  or  unexpected,  would 
flatter  their  hopes  that  they  had  advanced  another  ftep 
tow  ard  the  attainment  of  their  objedb,  and  that  the  next 

would 


deavouring  to  obtain  the  grand  object  of  all  their  re-  Ir.trodi 
fearches.  Confidering  the  long  period  during  which  don 
they  flourifhed,  and  the  numbers  who  were  employed  ** 
in  thefe  purfuits,  there  is  indeed  room  for  wonder,  that 
they  bequeathed  to  the  firft  fcientific  inquirers  fo  fmall 
a  flock  of  chemieal  knowledge.  But  the  fpirit  which 
prevailed  among  the  alchemifts  was  diredlly  hoftile  to 
the  free  communication  and  accumulation  of  know¬ 
ledge.  The  prominent  feature  of  the  character  of  the  ^  j 
alchemifts  was  fecrecy.  This  indeed  was  clofely  con¬ 
nected  with  the  nature  of  the  objeCl,  to  attain  which 
all  their  purfuits  and  inquiries  were  directed  j  and  fo 
ftrongly  was  this  impreffed  upon  their  minds,  that  they 
believed,  or  pretended  to  believe,  that  the  dreadful 
wrath  of  heaven  would  fall  on  him  who  fliould  prefume 
to  difclofe  to  any,  but  to  the  initiated,  the  fecrets  of  the. 
art.  That  fpirit  which  arofe  from  motives  of  avarice 
and  felf-conceit,  became  at  laft  one  of  the  leading  prin¬ 
ciples  of  their  conduct.  With  fo  great,  fo  important 
an  object  in  view',  as  the  difeovery  of  the  means  of  put¬ 
ting  themfelves  in  poffeffion  of  unlimited  wealth,  it  is 
little  to  be  wondered  at,  if  they  ftiould  carefully  con¬ 
ceal  from  the  world,  and  even  from  each  other,  the 
fteps  in  the  progrefs  which  led  to  the  aceomplifhmcnt 
of  this  end.  Thus,  all  their  proceffes  were  carried  on 
in  private,  all  their  difeoveries  were  kept  fecret.  In 
their  pretended  communication  of  knowledge  with  each 
other,  they  employed  certain  figns  and  figures,  and  af- 
fumed  a  myfterious  mode  of  writing,  that  they  might 
be  underflood  only  by  adepts ,  and  might  be  totally  un¬ 
intelligible  to  the  reft  of  mankind. 

Confidering  this  fpirit,  and  the  charaCler  w'hich  dif- 
tinguifhed  the  alchemifts,  it  W'as  fearcely  to  be  expeCl- 
ed  that  they  fhould  reveal  to  the  world,  either  by 
fpeech  or  writing,  difeoveries  which  moft  of  them  pro¬ 
bably  believed  w  ere  to  be  of  fuch  vaft  benefit  to  them- 
felves.  And  in  this  view,  W'e  fhould  rather  be  furprifed 
that  any  of  their  proceffes  were  ever  made  known. 

But  here  vanity,  and  even  avarice,  probably  had  con- 
fiderable  influence  in  calling  forth  what  they  pretend¬ 
ed  was  an  account  of  their  attainments  and  difeoveries^ 

Some  of  the  alchemifts,  perhaps  by  means  of  trick  and 
impofture,  had  acquired  a  high  reputation  for  know¬ 
ledge,  and  had  impofed  a  belief  on  many,  that  they 
were  aClually  in  poffeffion  of  the  philofophcr’s  done. 

They  were  therefore  fought  after,  and  often  received 
great  rewards  for  their  labour,  in  proving  the  effeCls, 
or  trying  the  fuccefs  of  this  wonderful  agent.  To  be 
thus  employed  w'as  perhaps  the  objeCl  of  many  in  the 
publication  of  their  works.  But,  at  the  fame  time, 
they  cautioully  avoided  revealing  their  knowledge,  by 
employing  myfterious  and  metaphorical  language.  Thus 
we  may  account  for  the  impenetrable  obfeurity  and 
numerous  abfurdities  which  characterized  their  writ- 
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would  put  them  in  full  poffeffion  of  it.  Thus,  fueh  a 
difeovery  would  be  held  inviolably  fecret,  and  in  this 
way  it  might  be  loft  for  ever. 

We  have  already  mentioned,  that  the  work  of  Bee¬ 
cher  gave  the  firft  fcientific  form  to  chemical  know¬ 
ledge.  This  appeared  about  the  middle  of  the  feven- 
tee nth  century,  when  the  light  of  knowledge  began 
to  fpread  over  Europe,  and  chemiftry  received  its 
{hare.  The  fa£ts  which  had  been  accumulated  by  the 
labours  of  the  alchemifts,  and  to  whieh  Beecher  had 
given  a  fyftematie  form,  were  ft  ill  farther  methodized 
and  extended  by  his  pupil  Stahl.  Indeed,  fo  mueh 
was  done  by  the  latter,  in  fimplifyiRg  and  improving 
the  theory  of  his  mafter,  that  it  was  afterwards  deno¬ 
minated  from  his  name  the  Stahiian  or  phlogijHc  theory. 
This  theory  was  then  received  and  adopted  by  all 
chemifts,  and  continued  to  flourifti  for  more  than  half 
a  century. 

After  the  middle  of  the  feventeenth  century,  the  efta- 
bliftiment  of  philofophical  focieties  in  Europe  greatly 
contributed  to  the  diffufion  of  knowledge.  It  was  about 
this  time  that  the  academy  of  feiences  was  eftablifhed 
in  France,  and  fome  of  its  members  rofe  high  in  re¬ 
putation  by  their  experiments  and  difeoveries  in  ehe- 
miftry.  The  royal  fociety  of  London  was  alfo  found¬ 
ed  about  the  fame  period  j  but  its  members,  after  the 
example  of  Newton,  were  more  occupied  in  mechani¬ 
cal  philofophy,  and  paid  lefs  attention  to  chemical 
feience.  It  was  not,  however,  entirely  overlooked. 
Newton  himfelf  threw  out  fome  important  hints,  and 
took  fome  general  views  of  chemical  phenomena  \ 
Boyle,  along  with  his  refearches  in  mechanical  philo* 
fophy,  profeeuted  the  ftudy  of  chemiftry  \  and  the  ex¬ 
periments  of  Hooke  and  Mayow,  on  the  nature  of  com- 
buftion  and  refpirable  air,  difeover  a  high  degree  of 
fagaeity  and  Ikill  in  their  inveftigations. 

Towards  the  middle  of  the  eighteenth  century,  the 
ftudy  of  chemiftry  became  general,  and  even  fafhion- 
able,  in  France.  Before  this  time  Homberg,  Geoffroy, 
and  Lemery,  had  diftinguifhed  themfelvcs  by  their 
ehemical  experiments  and  difeoveries.  Amongj  thefe 
Geoffroy  is  ftill  deferVedly  celebrated  for  his  inven¬ 
tion  of  the  tables  of  chemical  affinities,  an  ingenious 
method  of  exhibiting,  at  one  view,  the  principal  re- 
fults  of  experiments  in  this  feience.  Thefe  tables  were 
afterwards  improved  by  feveral  ehemifts,  but  efpeeially 
by  Rouelle,  Wenzel,  and  Bergman. 

But  the  difeovery  of  Dr  Black  formed  one  of  the  moft 
important  mras  in  the  hiftory  of  this  feienee,  and  gave 
a  new  and  unexpected  turn  to  the  views  of  chemifts. 
It  was  the  objeCt  of  Dr  Black’s  refearches  to  difeover 
the  caufe  of  the  remarkable  change  which  a  piece  of 
limeftone  undergoes  when  it  is  calcined  or  burnt,  and 
to  p@int  out  the  reafon  of  the  great  difference  of  the 
properties  of  this  fubftance  in  its  different  ftates  \  and 
nis  inveftigations  were  erowned  with  fuecefs.  For, 
m  the  year  17 55,  he  ascertained  that  thefe  changes 
Were  owing  to  the  combination  or  feparation  of  a  pe¬ 
culiar  kind  of  air,  different  in  its  properties  from  the 
air  of  the  ahnofphere.  When  this  air  is  combined 
with  lime,  it  is  in  the  mild  ftate,  or  the  ftate  of 
limeftone  :  when  this  air  Is  driven  off,  which  is  the 
procefs  of  ealeination  or  burning,  the  limeftone  has 
changed  its  properties  ;  it  is  reduced  to  the  eauftie 
ftate,  and  has  loft  conficlcrably  of  its  weight ;  and  this 
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lofs  of  weight,  Dr  Black  proved,  Was  el'a&ly  equal  to  Tntroduc- 
the  weight  of  the  air  which  had  been  driven  off.  To  ,  tl0n‘ 
this  air  Dr  Black  gave  the  name  of fixed  atrj  bccaufc, 
when  united  to  the  lime  atid  other  fubftanccs,  with 
which  it  enters  into  combination,  it  is  in  a  fixed  ftate. 

This  difeovery,  one  of  the  moft  important  in  chemiftry, 
opened  a  new  field  for  inveftigation  ;  for  it  had  not 
been  once  lufpeCled,  that  aerial  fubftances  formed  com¬ 
binations  with  folid  bodies. 

.  From  this  time*,  the  progrefs  of  chemiftry  was  ra¬ 
pid  and  brilliant.  Fa£ls  and  difeoveries  were  daily 
multiplied,  and  a  fpiritof  enthufiafm  for  the  ftudy  bur  ft 
forth,  and  was  diffufed  far  and  wide.  I11  the  year  Othe^im- , 
1774,  ^r  Prieftley,  who  had  contributed  largely  teportant  dif* 
the  ftock  of  chemical  knowledge,  difeovered  pure  0r  covcrhs* 
vital  air,  and  that  this  air  only  was  fit  for  the  purpofes 
of  refpiration  and  eombuftion.  In  the  year  1781  Mr 
Cavcndifh,  another  ingenious  Englifh  chemift,  proved 
that  water  is  not  a  fimple  element,  but  that  it  is  com-' 
pofed  of  pure  or  vital  air,  and  inflammable  air  5  or, 
in  chemical  language,  of  oxygen  and  hydrogen. 

But,  previous  to  this  time,  two  ehemifts  had  ap¬ 
peared  in  Sweden,  had  diftinguifhed  themfelves  by 
their  zeal,  ingenuity,  and  indefatigable  induftry,  and 
had  merited  and  obtained  the  higheft  reputation  for 
the  valuable  difeoveries  which  they  had  made  in  ehe- 
mieal  feience.  Thofe  who  are  at  all  acquainted  with 
the  hiftory  of  chemiftry,  need  not  be  told,  that  thefe 
celebrated  names  are  thofe  of  Bergman  and  Scheele  y 
names  which  will  not  be  forgotten,  as  long  as  modeftyj 
candour,  and  truth,  are  honoured  and  relpe&ed  among 
mankind. 

In  the  mean  time,  the  French  chemifts  w’ere  not  idle* 

The  celebrated  Lavoifier,  in  conjun&ion  with  fome  of 
his  philofophical  friends,  confirmed,  by  the  moft  deci- 
five  experiments,  the  truth  of  Mr  Cavendifh’s  difeovery 
of  the  compofition  of  wrnter,  which  was  now  received 
and  adopted  by  almoft  every  ehemift.  The  fame  un¬ 
fortunate  philofopher,  whofe  bright  career  was  cut 
fliort  by  the  horrors  of  the  French  revolution,  had,  pre¬ 
vious  to  the  time  alluded  to,  enriched  chemical  feience 
with  many  valuable  and  important  fa6is.  He  had 
greatly  contributed  to  overthrew  the  phlogiftic  theory, 
by  a  feries  of  accurate  experiments  and  obfervations  on 
the  calcination  of  metals.  It  had  now  beeome  a  que- 
ftion,  whether  metals,  during  the  procefs  of  calcina¬ 
tion,  gave  out  any  fubftanee  ;  that  is,  whether  they 
contained  any  phlogifton  5  and  Lavoifier  inconteftably 
proved,  that  metals  cannot  be  calcined,  excepting  in 
contaft  with  pure  air,  and  that  the  calx  thus  obtain¬ 
ed  was,  in  all  cafes,  exa&ly  equal  to  the  weight  of 
the  metal,  and  the  quantity  of  air  which  bad  difap- 
peared. 

Chemiftry,  by  its  rapid  and  unexampled  progrefs* 
had  now  fo  far  extended  itfelf,  and  had  accumulated  fe 
large  a  body  of  fafts,  that  the  barbarous,  unmeaning, 
and  arbitrary  language  which  the  alchemifts  employed 
to  veil  their  myfteries,  and  part  of  which  had  been 
adopted  and  imitated  in  language  equally  obfeure  and 
arbitrary  by  the  earlier  chemifts,  rendered  it  extremely 
difficult  to  *be  acquired  or  underftood.  This  was  loud¬ 
ly  and  juftly  complained  of,  but  the  difficulties  in  the 
way  of  remedying  it  Teemed  almoft  infurmountable*.  4^ 

The  French  chemifts,  however,  undertook  the  arduous  ^ew 
talk,  and  completely  lucceeded  in  their  labours.  To 
3  II  a  thefe 
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thefe  illuftrieus  philofophers  we  are  indebted  for  the 
piv '  ;iit  language  of  chemiftry,  which  is  fo  eonftru£ted, 
that  every  word,  and  every  combination,  has  an  appro¬ 
priate  meaning,  and  is  intended  to  exprefs  the  nature 
and  compofition  of  the  fubftance  which  is  reprefented. 
It  is  to  this  improvement  in  its  language,  that  we  are 
to  aferibe  the  facility  and  preeifion  with  which  the 
knowledge  of  chemiftry  can  now  be  communicated, 
and  which  has  undoubtedly  contributed  greatly  to  its 
general  diffufion  and  cultivation.  And  if  there  be  any 
ground  for  hope  of  its  future  progrefs,  from  diftinguifh- 
ed  talents,  ardent  zeal,  and  unceafmg  induftry,  thofe 
who  are  now  engaged  in  the  ftudy  of  this  fcience  give 
fair  promife  of  a  rich  harveft. 


Sect.  IV.  Of  the  Firjl  Principles  of  Bodies ,  and  of  the 
Methods  of  fudging  and  arranging  them. 
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Elements  of  I.  According  to  the  ancient  philofophers,  all  matter 
bodies  a-  confifted  of  four  principles  or  elements.  Thefe  were 
mong  the  £re>  a;r?  water?  and  earth  ;  and  this  opinion,  with  ccr- 
ancients.  ta*n  modifications,  feems  to  have  univerfally  prevailed. 

But  the  difeoveries  of  modern  chemiftry  have  proved, 
that  three  of  thefe  elements,  at  leaft,  arc  compound 
fubftances.  Fire  is  a  compound  of  light  and  heat  \  air 
is  compofed  of  oxygen  and  azotic  gafes  )  and  water  con- 
fifts  of  oxygen  and  hydrogen. 

The  alchemifts,  not  fatisfied  with  this  divifion  of  the 
principles  of  bodies,  adopted  another,  which  was  more 
appropriate  to  the  nature  of  their  labours  and  experi¬ 
ments,  and  was  better  calculated  to  explain  the  appear- 
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The  alche-  ances  with  which  they  were  acquainted.  The  elements 
mifts,  0f  all  bodies,  according  to  their  theory,  wer zf alt, fulphur^ 
and  mercury :  and  thefe  were  long  known  among  the  al¬ 
chemifts  by  the  appellation  of  the  triaprima,  Thefe  prin¬ 
ciples  were  admitted  by  all  the  alchejmftical  writers  till 
the  time  of  Paracelfus,  who  alfo  adopted  them,  and  added 
two  more  to  the  number.  Thefe  five  elements  or  prin¬ 
ciples  are  thus  characterized.  Every  thing  came  un¬ 
der  the  name  of  fait  which  was  foluble  or  fapid  j  all 
inflammable  fubftances  were  called  fulphur  ;  and  every 
volatile  fubftance,  which  flies  off  without  burning,  was 
called  mercury  or  fpirit.  What  was  liquid  and  inlipid 
was  called  phlegm  or  z voter  ;  every  thing  that  was  dry, 
infipid,  fixed,  and  infolublc,  was  called  earth ,  or  caput 
mortuum.  The  two  laft,  which  were  added  by  Para¬ 
celfus,  are  the  water  and  earth  of  the  ancients.  Ac¬ 
cording  to  the  original  theory  of  the  alchemifts,  all  bo¬ 
dies  may  be  decompofed  by  fire,  and  refolved  into 
their  three  conftituent  principles.  The  mercury  or  fpirit, 
during  the  procefs  of  combuftion,  efcapes  in  the  form 
of  fmoke  *,  the  fulphur  is  inflamed ;  and  the  fait,  which 
was  fuppofed  to  be  the  fixed  principle,  remains  behind. 
B etdiir's  But  Becchcr,  whom  we  have  already  mentioned  as 

ciemeiits.  the  founder  of  chemical  fcience,  perceiving  the  vague 
and  unfettled  notions  of  the  alchemifts,  with  regard  to 
the  principles  of  bodies,  generalized  and  Amplified 
Hill  more,  the  chemical  fa£ts  which  were  then  known. 
According  to  his  theory,  all  bodies  confifted  of  earth 
and  water.  Under  the  former  he  included  every  thing 
that  was  dry,  and  under  the  latter,  whatever  was  hu¬ 
mid.  He  admitted  three  earthy  principles,  namely, 
the  fufible  earth,  the  inflammable  earth,  and  the  mer¬ 
curial  earth.  The  firft  was  the  principle  of  drynefs, 
€>f  infufibility  and  hardnefs.  The  fufible  earth,  com¬ 


bined  with  water,  compofed  an  acid,  which  was  call-  Intru^ 
ed  the  univerfal  acid ,  becaufe  all  other  acids  owed  tioii 
their  properties  to  it.  The  inflammable  earth  was 
confidered  as  the  principle  of  combuftibility  ;  and  the 
mercurial  earth  was  the  principle  of  volatility.  The 
fufible  and  the  mercurial  earths,  with  water,  compofe 
common  fait  $  and  the  inflammable  earth,  with  the 
univerfal  acid,  forms  fulphur.  The  metals  were  com¬ 
pofed  of  thefe  three  earths  in  equal  proportions.  When 
the  mercurial  earth  was  in  fmall  proportion,  the  com¬ 
pound  was  fone ;  when  the  fufible  was  in  greater  pro¬ 
portion,  the  compound  was  precious  fones  ;  and  the 
compounds  are  the  colorific  earths,  when  the  inflam¬ 
mable  earth  is  in  the  greateft,  and  the  fufible  in  the 
fmalleft  proportion. 

This  theory  of  Becchcr  was  confidcrably  modified  stahl’^ 
by  his  pupil  Stahl.  The  inflammable  earth  of  Bee¬ 
cher  feems  to  have  been  changed  by  him  into  the  prin¬ 
ciple  of  inflammability  or  fixed  fire,  which  he  diftin- 
guifhed  by  the  name  of  phlogiflon,  He  admitted  the 
univerfal  acid,  but  rejedted  the  mercurial  earth.  The 
number  of  elements  in  the  theory  thus  modified  by 
Stahl,  amounted  to  five.  Thefe  were,  air ,  zvater, 
phlogiflon ,  earth ,  and  the  univerfal  acid ’. 

This  mode  of  confidering  the  elements  of  bodies,  or 
their  firft  principles,  and  of  admitting  fuch  arbitrary 
and  erroneous  diftin&ions,  is  juftly  baniftied  from  che¬ 
mical  fcience.  All  fubftances  are  fuppofed  to  be  Ample, 
which  have  not  been  decompofed,  w ithout  regard  ,to  their 
primitive  elements  or  principles,  the  knowledge  of  which 
is,  perhaps,  beyond  the  reach  of  human  power  ever  to 
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2.  To  acquire  the  knowledge  of  thofe  properties  of 
bodies,  inveftigation  of  which  is  properly  included  un¬ 
der  the  chemical  fcience,  two  methods  are  employed  : 

The  one  is  the  method  of  analyfis  or  decompofition  \  the 
other  is  that  of  fynthefis,  or  compofition.  By  the  one, 
the  different  Ample  fubftances  of  which  compound  bodies 
confift,  are  feparated,  and  their  properties  individually 
examined  }  by  the  other,  the  Ample  fubftances  are  com¬ 
bined  together,  and  the  properties  of  the  new  com¬ 
pound  are  confidered  and  inveftigated.  ^ 

Different  kinds  or  modes  of  analyfis  have  been  admit- Anal) 
ted  and  deferibed  by  chemical  writers.  Some  bodies, 
w  hen  expofed  to  the  a&ion  of  heat  and  air,  undergo  a  to¬ 
tal  feparation  of  their  component  parts.  This  is  called 
fpontaneous  analyfis.  Thus,  fome  minerals,  and  all  ve¬ 
getable  and  animal  matters,  when  they  are  deprived  of 
life,  in  favourable  circumftances  flowly  feparate  into 
their  component  parts  \  and  in  the  fame  way  the  prin¬ 
ciples  of  which  fomc  liquids  are  compofed,  re-a<ft  on 
each  other,  and  fpontaneoufly  feparate,  which  gives  an 
opportunity  of  inveftigating  the  nature  of  thefe  fub¬ 
ftances. 

Analyfis  by  fire  operates  by  the  accumulation  of 
caloric  in  bodies  \  and  by  the  power  which  it  has  of 
feparating  their  particles  to  favour  their  examination. 

But  this  inftrument  of  analyfis  is  to  be  confidered  only 
as  one  of  the  means  which  fhould  concur  with  many 
others,  to  throw  light  on  the  real  compofition  of  bodies. 

For  it  will  afterw  ards  appear,  that  the  different  quan¬ 
tities  of  caloric  accumulated  in  bodies,  have  the  great- 
eft  effects  in  giving  different  refults,  and  changing  the 
order  of  decompofition. 

Another  mode  of  analyfis  is  by  means  of  re-agents. 

This 
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This  is  conducted  by  placing  the  compound  body  which 
is  to  be  examined,  in  contafl  with  various  fub fiances, 
which  have  the  power  of  Separating  its  confti.tucnt  parts. 
It  is  here  that  the  genius  and  Science  of  the  chemift 
appear  mod  confpicuous  3  for  every  fubftance  in  nature, 
and  all  the  produdls  of  art,  become  valuable  inftru- 
ments  in  his  hands,  to  afeertain  the  nature,  and  to 
examine  the  properties,  of  the  fub  fiances  which  come 
under  his  examination.  The  different  means  of  analy¬ 
sis  which  chemifls  have  employed,  to  arrive  at  the 
knowledge  of  compound  bodies,  have  been  deemed  of 
fuch  importance  and  utility,  that  chcmiflry  has  been 
called  the  fcience of  ana/y/ts. 

Synthefis,  or  compofition,  is  the  union  of  two  or 
*nore  Simple  Sub  fiances.  This  union,  from  whence 
reSults  a  new  compound,  has  become  an  important 
flop  in  arriving  at  the  knowledge  of  the  properties 
of  bodies,  and  in  forming  a  number  of  products  ufe- 
ful  in  the  arts,  and  neceffary  to  our  wants 3  and  thus  it 
is  confidered  by  chemifls  as  in  fome  mcafure  the  in- 
verfe  of  the  method  of  analyfis,  as  the  perfc&ion  of 
their  art,  and  one  of  the  great  inflruments  of  their 
operations.  The  method  of  fynthefis  or  compofition, 
confidered  as  a  chemical  procefs  to  acquire  the  know¬ 
ledge  of  the  intimate  and  reciprocal  aftion  of  bodies, 
is  in  reality  more  frequently  employed  than  that  of 
analyfis  •,  and  the  name  of  the  Science,  if  we  were  to 
regard  thefe  two  methods,  fhould  rather  be  called  the 
fcience  of  fynthefis  than  the  fcience  of  analyfis.  In  all 
cafes  of  complicated  analyfis,  the  operations  are  Syn¬ 
thetic.  Compounds  of  an  inferior  order  are  formed, 
but  more  numerous  than  the  fir  ft  compounds  which 
were  fubje&ed  to  analyfis  or  examination. 

But  befides,  there  are  many  bodies  which  have  ne¬ 
ver  yet  been  dccompofed.  It  is  only  by  compofition  or 
fynthefis,  that  is,  by  combining  them  with  others,  and 
by  examining  the  nature  of  the  compounds  which  arc 
formed  by  this  combination,  that  their  chemical  pro¬ 
perties  can  be  invoftigated. 

However  various  the  operations  of  chcmiflry  may  be 3 
however  numerous  and  different  from  each  other  the 
refults  which  arc  obtained  3  they  may  aft  be  referred 
to  analyfis  or  fynthefis,  and  be  regarded  either  as  com¬ 
binations  or  decompofitions  3  and  to  thefe  two  general 
methods,  all  our  operations  may  be  limited.  ^ 

3.  It  muft  be  univerfally  allowed,  that  it  is  of  vaft 
importance,  in  acquiring  or  communicating  knowledge, 
to  have  a  clear  view  of  the  obje£ls  of  our  Studies  3  and 
this  becomes  the  more  ncccffary,  as  the  fa£ts  in  any 
fcience  are  accumulated,  and  the  objects  which  it 
comprehends  become  more  numerous.  In  many  of 
the  arrangements  of  chemical  knowledge  which  have 
been  propofed  to  the  world,  the  objefts  of  this  Sci¬ 
ence  have  been  claffed  together  according  to  certain 
refcmblances  in  one  or  two  points,  while  they  are  to¬ 
tally  diftinft  in  all  others.  But  an  arrangement  which 
is  founded  on  the  properties  and  ehara£lers  of  fubftances 
which  have  not  been  fully  afeertained  and  generally 
admitted,  muft  tend  to  obtlru£l,  rather  than  facilitate 
the  acquifition  of  fcience.  If,  for  inftance,  the  objects 
of  chemical  knowledge  are  to  be  arranged  according 
to  their  combuftibility  or  incombuftibility,  the  nature 
of  the  procefs  of  combullion  fhould  be  fully  undcr- 
ftood,  and  the  effefls  of  combuftion  on  the  fubftances 
to  be  claffcd  in  this  way,  clearly  eftablifhcd.  If  all 
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this  has  not  been  previoufiy  attended  to,  the  principles  Introduc- 
of  the  arrangement  muft  be  falfe,  and  muft  unavoid-  Uon‘  , 
ably  lead  to  error.  As  a  proof  of  the  truth  of  our  rc- 
marks,  the  fame  fubftance  has  been  confidered  by  one 
chemift  as  a  combuftible  body,  while  it  is  arranged  by 
another  among  the  clafs  of  combuftibles  3  and  even  by 
the  fame  chemift  it  is  Said  to  be  combuftible  at  one 
time,  and  incombuftible  at  another,  according  to  the 
theory  which  then  prevails.  ^ 

Without  purfuing  any  method  of  arrangement  Arrange- 
founded  on  particular  theories  or  fyftems,  we  ihall  cn-ment* 
deavour,  in  the  following  treatife,  to  lay  before  our 
readers  a  full  view  of  the  prefent  ftate  of  chemical 
Science  3  and  in  arranging  the  great  body  of  fadls  of 
which  the  fcience  confiits,  wc  Shall  obferve  the  two 
following  rules.  I.  To  introduce  the  fubftances  to  be 
examined  according  to  the  Simplicity  of  their  compo¬ 
sition  3  and,  2.  According  to  their  importance  as  che¬ 
mical  agents.  The  plan  which  we  propoie  to  purfue* 
in  treating  of  thefe  different  claffes  of  bodies,  is,  1 .  To 
confider  their  properties  as  fimple  fubftances,  and,  2.  The 
combinations  which  they  form  with  thofe  which  have 
been  already  deferibed.  By  this  method  of  arrange¬ 
ment,  and  by  following  out  this  plan,  we  hope  to 
have  lefs  anticipation  and  repetition  than  in  moft  other 
fyftems  which  have  yet  been  propofed.  But  wc  wifh 
not  to  think  too  confidently  of  our  own  labours.  We 
Shall  probably  be  confidered  by  the  world  as  the  worft 
judges  in  this  cafe  3  and  we  are  not  too  felfifti  to  Sub¬ 
mit  to  the  opinion  of  thofe  to  whom  it  is  addreffed,  to 
whofe  candour  and  impartiality  we  implicitly  truft. 

We  may  however  obferve,  that  this  arrangement  has 
been  found  extremely  convenient  for  teaching  the  feir 
ence  3  and  we  hope  that  our  readers  will  find  it  equal¬ 
ly  fo  in  acquiring  the  knowledge  of  it. 

According  to  the  principles  which  we  have  ftated, 
the  following  tabic  exhibits  a  view  of  the  order  which 
we  Ihall  obferve  in  this  treatife.  In  the  prefent  fiate 
of  chemical  fcience,  and  in  its  application  to  explain 
the  phenomena  of  nature,  or  to  improve  the  arts  of 
life,  the  whole  may  be  conveniently  arranged  into, 
twenty  chapters. 

I.  Affinity, 

II.  Light. 

III.  Heat. 

IV.  Oxygen  Gas. 

V.  Azotic  Gas  and  its  combinations. 

VI.  Hydrogen,  See. 

VII.  Carbone,  &c. 

VIII.  Phosphorus,  Sec. 

IX.  Sulphur,  Sec. 

X.  Acids,  Sec. 

1.  Sulphuric, 

2.  Nitric, 

3.  Muriatic, 

4.  Oxymuriatic,  Sec.  Sec. 

XI.  Inflammable  Substances.. 

1.  Alcohol, 

2.  Ether, 

3.  Oils. 

XII.  Alkalies, 

1.  Potafh  and  its  combinations. 

2.  Soda,  Sec. 

3.  Ammonia,  See.  - 
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introduc-  xill.  Earths. 

1.  Lime  and  its  combinations, 

2.  Barytes,  &c. 

3.  Strontites,  &.c. 

4.  Magnefia,  &c. 

5.  Alumina,  &c. 

6.  Silica,  &c. 

7.  Yttria,  &c. 

8.  Glueina,  8tc. 

9.  Zirconia,  &c. 

XIV.  Metals. 

1.  Arfenic  and  its  combinations. 

2.  Tungften,  &c. 

3.  Molybdena,  &c. 

4.  Chromium,  &c. 

5.  Columbium,  &c. 

6.  Titanium,  &c. 

7.  Uranium,  &c. 

8.  Cobalt,  &c. 

9.  Nickel,  &c. 

10.  Manganefe,  &c. 

1 1 .  Bifmuth,  &.c. 

12.  Antimony,  8ee. 

13.  Tellurium, 

14.  Mercury, 

15.  Zinc,  &c.  t 

1 6.  Tin,  &c. 

17.  Lead,  &c. 

18.  Iron,  Sec. 

19.  Copper,  &c. 

20.  Silver,  Sec. 

21.  Gold,  &c. 

22.  Platina,  &c. 

XV.  The  Atmosphere. 

XVI.  Waters. 

1.  Sea  water. 

2.  Mineral  waters, 

XVII.  Minerals. 

1.  Component  parts. 

2.  Analyfis. 

XVIII.  Vegetables. 

1.  Fun&ions. 

2.  Decompofition. 

3.  Component  parts. 

XIX.  Animals. 

1.  Functions. 

2.  Decompofition. 

3.  Component  parts. 

XX.  Arts  and  Manufactures. 

1.  Soaps. 

2.  Glafs. 

3.  Porcelain. 

4.  Tanning. 

5.  Dyeing. 

6.  Bleaching. 

4#  i 

-explained.  In  the  above  arrangement,  the  firft  chaper  treats  of 

affinity,  or  the  laws  of  chemical  aftion.  In  the  two 
following  chapters,  the  properties  of  light  and  heat  are 
detailed.  Thefe  are  confidered  as  material  fubftances ; 
but  their  properties  can  only  be  known  in  combina¬ 
tion  with  other  bodies,  as  they  have  never  been  found 
in  a  feparate  {late.  Oxygen,  azote,  and  hydrogen, 
which  are  confidered  as  the  bafis  of  oxygen,  azotic, 
and  hydrogen  gafes,  are  treated  of  in  the  4th,  5th, 


and  6th  chapters  ;  but  thefe  fubftances,  as  well  as  light  Intro* , 
and  heat,  are  not  cognizable  by  our  fenfes.  They  are  tioi 
known  in  a  ftate  of  combination,  the  aeriform  or  gafe-  '"“YW  " 
Ous  ftate,  when  they  are  combined  with  caloric,  or  the 
matter  of  heat.  The  three  following  fubftances,  car- 
bone,  phofphorus,  and  fulphur,  which  are  the  fubjedh 
of  the  7th,  8th,  and  9th  chapters,  are  confidered  as 
fimple,  becaufe  they  have  never  been  decompofed. 

They  can  be  exhibited  in  the  folid  ftate.  Two  of  them 
being  very  abundantly  diffufed  in  nature,  and  entering 
into  an  immenfe  number  of  combinations  with  other 
bodies;  and  the  third,  namely,  phofphorus,  poffeffmg 
very  fingular  properties,  it  becomes  of  great  importance 
that  they  fliould  be  early  known. 

The  acids  are  treated  of  in  the  10th  chapter.  They 
are  naturally  arranged  in  this  place,  becaufe  the  con- 
ftituent  parts  of  fome  of  the  moft  important  are  derived 
from  the  fubftances  which  have  been  already  treated  of. 

But  the  properties  of  the  clafs  of  acid  bodies  ought  alfo 
to  be  early  known,  becaufe  they  are  the  moft  powerful 
inftruments  of  analyfis  in  the  hands  of  the  chemift.  In¬ 
deed  fuch  is  their  importance  in  his  inveftigations,  that 
in  many  of  them  he  can  fcarcely  proceed  a  {ingle  ftep 
without  their  aid. 

The  bodies  treated  of  in  the  nth  chapter,  name¬ 
ly,  alcohol,  ether,  and  oils,  under  the  head  of  in¬ 
flammable  fubftances,  are  properly  introduced,  be¬ 
caufe  the  nature  and  properties  of  the  fubftances  which 
enter  into  their  compofttion  have  been  previoufly  exa¬ 
mined  ;  becaufe  one  of  them  is  the  refult  of  a  chemical 
a6tion  between  the  acids  and  alcohol ;  and  becaufe  fome 
of  them  are  employed  as  chemical  agents.  In  the 
1 2th,  13th,  and  14th  chapters,  the  properties  and  com-, 
binations  of  the  alkalies,  earths,  and  metals,  are  detail- 
,  ed.  Excepting  one,  thefe  three  claffes  of  bodies  ate, 
fimple,  undecompounded  fubftances.  Many  of  them 
have  long  been  the  fubje&s  of  chemical  inveftigation, 
and  they  afford  fome  of  the  moft  important  and  intereft- 
ing  chemical  refearches.  They  are  firft  to  be  treated 
of  as  fimple  fubftances ;  and  next,  as  they  enter  into 
combination  with  the  different  claffes  of  bodies  which 
are  already  known,  particularly  with  that  of  the  acids, 
forming  the  numerous  claffes  of  alkaline,  earthy,  and 
metallic  falts,  moft  of  which  are  of  vaft  importance,  not 
only  as  obje&s  of  chemical  refearch,  but  alfo  of  exten- 
five  utility  in  the  arts  of  life. 

In  the  fix  following  chapters,  our  chemical  know¬ 
ledge  is  to  be  applied  in  explaining  the  appearances  of  , 

nature,  fo  far  as  they  are  fuppofed  to  depend  on  che¬ 
mical  a&ion.  The  15th  chapter  treats  of  the  chemi¬ 
cal  changes  and  combinations  which  take  place  in  the 
atmofphere.  The  waters,  as  they  are  found  on  the 
earth ;  the  different  ingredients  wdth  which  they  are 
impregnated ;  the  nature  and  quantity  of  thefe  ingre¬ 
dients,  and  the  methods  of  difeovering  and  afeertain- 
ing  them,  form  the  fubjeft  of  the  16th  chapter.  The 
1 7th  chapter  is  employed  in  giving  a  view  of  the  com¬ 
ponent  parts  of  mineral  produ&ions,  and  in  deferibing 
the  methods  of  analyzing  or  feparating  the  parts  which 
enter  into  their  eompofition.  The  fun&ions  of  vege¬ 
tables  and  animals,  or  thofe  changes  which  take  place 
in  them  in  the  living  ftate,  which  feem  to  be  depend¬ 
ent  on  chemical  adlion ;  the  changes  which  they  un¬ 
dergo  by  fpontaneous  analyfis,  or  feparation  into  their 
conftituent  parts,  and  the  nature  and  properties  of 

thefe 


turn. 


r 


ffinity. 


1  lorjr. 


<  'Jem, 

(  71. 
»*• 


50 

l&ion 

"ained 


»  5i 

vtahL 


C  H  E  M 

thefe  elements,  will  be  the  fubjeft  of  difcuffion  in  the 
"  1 8th  and  19th  chapters.  The  20tli  chapter,  in  which 
chemical  fcience  is  applied  to  the  improvement  of  arts 
and  manufa£tures,  is  not  one  of  the  leaft  important  and 
interefting  j  and  a  full  view  of  this  part  of  the  fubjeft 
would  exhauft  the  whole  of  the  ufeful  detail  of  chemi¬ 
cal  knowledge.  But,  in  the  following  treatife,  it  is 
not  propofed  to  enter  at  full  length  into  the  different 
branches  of  the  arts  and  manufa&ures,  but  only  to  give 
a  flight  view  of  their  general  principles,  fo  far  as  they 
depend  on  chemiftry,  referring  for  the  particular  dif- 
culfion  of  each  to  the  different  heads  under  which  they 
will  be  found  arranged  in  the  courfe  of  the  work. 

Chap.  I.  Of  AFFINITY. 

Before  we  enter  into  the  detail  of  thofe  changes 
which  take  place  by  the  addion  of  bodies  upon  each 
•ther,  producing  compounds  which  are  pofTeffed  of  to¬ 
tally  different  properties,  and  thus  exhibiting  the  cha¬ 
racters  of  chemical  aCtion,  it  is  neceffary  to  take  a 
view  of  the  circuniflances  in  which  thefe  changes  are 
effected,  or,  in  other  words,  the  laws  of  combination 
or  chemical  affinity. 

The  term  affinity ,  which  is  the  expreflion  of  a  force 
by  which  fubftances  of  different  natures  combine  with 
each  other,  feems  to  have  been  pretty  early  employed  by 
chemical  writers.  Barcbufen,  it  wrould  appear,  is  among 
the  firft  who  employed  it,  and  thus  characterizes  it.  “Arc- 
tam  enim  atque  reciprocam  inter  fe  habent  affinitatem.” 
It  was  afterwards  brought  into  more  general  ufe,  and  its 
application  more  precifely  defined  by  Boerhaave  *.  His 
words  are  remarkable.  “  Particulae  folventes  et  folu- 
tae,  fe  affinitate  fuse  naturae  colligunt  in  corpora  homo- 
genea.”  And  to  explain  his  meaning  hill  more  clear¬ 
ly,  he  adds,  44  non  igitur  hie  etiam  aCtiones  mechani¬ 
cs,  non  propulfiones  violent*,  non  inimicitiae  cogi- 
tandae,  fed  amicitia.”  To  avoid  the  metaphorical  ex- 
preffion  affinity^  Bergman  propofed  the  term  attraBion  ; 
and  to  diftinguifh  chemical  attraction,  which  exifts  on¬ 
ly  between  particular  fubftances,  from  that  attraction 
which  exifts  between  all  the  bodies  in  nature,  he  pre¬ 
fixed  the  word  ele&ive .  The  word  affinity,  however,  is 
now  generally  adopted,  and  employed  by  all  chemifls. 

The  different  tendency  of  bodies  to  combine  with 
each  other,  or  the  relative  degree  of  affinity  w  hich  cx- 
ifts  between  them,  could  not  long  be  overlooked  by 
thofe  whofe  attention  was  occupied  in  obferving  che¬ 
mical  changes.  And  to  explain  this  difference  of  ac¬ 
tion,  a  maxim  of  the  fchoolmen  was  adopted  \  ftmile 
venit  ad  jimile .  The  fame  doCtrine  was  held  by  Bee¬ 
cher,  that  fubftances  which  were  capable  of  chemical 
combination,  pofTeffed  a  fimilarity  of  particles.  Other 
attempts  were  made  to  explain  chemical  aCtion,  by 
confldering  folvents  as  confiding  of  points,  finer  or 
coarfer,  which  were  mechanically  difpofed  to  enter  in¬ 
to  the  pores  of  certain  fubftances  which  they  were  ca¬ 
pable  of  holding  in  folution.  But  Stahl,  as  appears 
from  his  works,  reje£tcd  the  notion  of  mechanical 
force,  and  aferibes  the  power  of  folvents  to  contact,  or 
to  the  attra&ion  of  cohefion.  44  Combinationes  quaf- 
cunque  non.aliter  fieri,  quam  per  ar6fam  appolitionem.1, 
And  afterwards,  he  fpeaks  ftill  more  precifely  when  he 
fays, 44  non  per  modum  cunei,  neque  per  modum  in- 
<urfus,  in  unam  particulam  feparandam,  fed  potius  per* 
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modum  apprehenfionis,  feu  ar&ae  applications and  Affinity.^ 
then  he  adds,  44  eft  inde  rationi  quam  maxim*  confen-  ’  r  v 
taneum,  quod  effect  us  tales  potius  arfliore  unxone  foL- 
ventis  cum  folvente  contingant,  quam  nuda  et  fimplici 
formali  inftrumentali  divifione  f .”  f  Spe  cirri* 

Having  made  this  important  ftep  in  the  confidcra-  Beecher, 
tion  of  chemical  a£lion,  the  experiments  and  obferva-f^*  u 
tions  of  the  fagacious  chemift  led  him  to  conclude  that 
a  combination  between  two  fubftances,  once  formed, 
could  not  be  deftroyed,  without  effecting  a  more  intir 
mate  union  of  one  of  the  conftituent  parts  with  fome 
other  fubftance.  ^ 

The  next  ftep  in  the  method  of  obferving  and  ftudy-  Tables  in* 
ing  chemical  affinity  was  made  by  Gcoffroy  the  elder,  vented, 

He  collected  the  fcattered  fads,  to  determine  the  force 
or  meafure  of  tlieir  degrees  of  union,  and  to  eftablifh 
rules  of  analyfis  and  compofition.  His  firft  table  of  af¬ 
finity  was  prefented  to  the  Royal  Academy  of  Sciences 
at  Paris  in  the  year  1718.  This  confifted  only  of  17 
columns  which  were  but  imperfedly  filled  up,  and  ex¬ 
hibited  rules  which  have  been  moftly  changed  \  but 
with  all  its  errors,  it  ought  to  be  confidered  as  one  of 
the  firft  guides  in  medical  knowledge. 

The  firft  material  improvement  in  Geoffroy’s  table  enlarged, 
was  made  by  Gellert,  profeffor  at  Freyberg.  In  his 
Chemia  Metallurgical  publifhed  in  1750,  there  is  a 
new  table  of  affinity,  which  extends  to  28  columns. 

At  the  bottom  of  each  column  there  is  a  lift  of  fub- 
ftanccs  with  which  the  body  at  the  head  of  the  column 
had  no  a£tion.  Rudiger,  in  the  year  1756,  inferted  a 
table  of  affinity  in  his  fyftem  of  chemiftry,  in  which  he 
reduced  the  number  of  columns  to  15.  In  this  table 
he  placed  the  fixed  alkalies  and  lime  parallel  with  each  ^ . 

other,  and  before  ammonia,  the  column  of  acids.  He  and  impro- 
pointed  out  alfo  with  a  good  deal  of  accuracy7,  in  a  fmallved 
feparate  table,  thofe  fubftances  which  refufe  to  combine 
without  fome  intermediate  fubftances. 

The  next  important  addition  to  the  knowledge  of  by  Lira- 
affinities,  w'as  made  by  M.  Limbourg.  In  his  table  bourg. 
the  number  of  columns  wfas  extended  to  33.  This  ta¬ 
ble  was  the  fulleft  and  moft  accurate  of  any  that  had 
yet  appeared.  He  had  juftly  obferved  that  zinc,  of  all 
metallic  fubftances,  fhould  be  placed  at  the  head  in 
the  column  of  acids,  and  that  even  in  the  dry  way  it 
precipitated  them  all.  He  afferted  that  lime  and  the 
cauftic  alkalies  a£ted  by  affinity  on  animal  matters  j 
and  befides,  he  ftated  fome  cafes  in  which  a  change 
took  place  in  the  order  of  affinities,  by  a  change  of 
temperature,  or  by  the  volatility  of  one  of  the  fub- 
flances.  ^ 

This  fubjeft,  the  importance  of  which  wfas  fufficient-  By  Berg- 
ly  obvious,  w7as  now  affiduoufly  inveftigated  by  many  man. 
chemifts.  The  number  of  tables  was  multiplied,  and 
the  fyftem  of  affinity  more  fully  eftablifhed.  But  the 
greateft  improvement  which  it  had  hitherto  received, 
was  made  by  the  celebrated  Bergman,  in  his  differta- 
tion  on  ele&ive  attradlions,  publifhed  in  the  Tranfac- 
tions  of  the  Royal  Society  of  Upfal,  in  the  year  1775.* 

Thefe  tables,  editions  of  which  appeared  in  1779  anc* 

1783,  have  been  juftly  regarded  as  ftriking  inftanccs^ 
of  the  fagacity  and  induftry  of  the  author.  The  affi¬ 
nities  of  59  fubftanefes  are  afeertained  with  great  accu¬ 
racy  }  and  the  diftin£tion  between  thofe  that  take 
place  in  the  moift  and  dry  way,  is  particularly  ftated, , 
as  well  as  the  dill  in  61  ion  between  finiplc  and  compounds 
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affinities,  'which  has  led  to  the  explanation  of  a  great 
number  of  apparent  anomalies.  Since  the  time  of 
Bergman,  this  fubjeCt  has  been  profecutcd  by  many  of 
the  rnoft  diftinguiihcd  philosophical  ehemids.  Among 
thefe  we  may  mention  the  induftrious  and  indefatigable 
Kirwan  of  our  own  country  ^  and  among  the  French 
philofophers,  Morvcau,  and  more  efpecially  Berthollet, 
diftinguifticd  for  his  fkill  and  fagacity,  who  has  lately, 
in  his  rcfcarehes  concerning  the  laivs  of  affinity,  opened 
a  new  field  of  enquiry,  corredcd  many  former  errors, 
and  pointed  out  fome  new  laws  in  this  interefting  and 
important  fubjed. 

All  bodies  with  which  we  are  acquainted,  arc  influ¬ 
enced  by  a  certain  force,  by  which  they  are  attraded, 
or  drawn  towards  each  other.  A  done,  when  it  is 
unfupported,  falls  to  the  ground  *,  the  planets  are  at¬ 
traded  by  the  fun  5  two  poliihed  plates  of  metal,  of 
glafs,  or  of  marble,  when  brought  into  clofe  contact, 
adhere  with  a  certain  force  \  a  piece  of  wood  or  ftone 
requires  a  confiderable  degree  of  force  to  feparate  the 
particles,  or  to  draw  it  afunder  ;  and  lime  and  fulphu- 
ric  acid  enter  into  fuch  clofe  combination,  that  it  re¬ 
quires  an  equal  degree  of  force  to  overcome  that  com¬ 
bination,  or  to  feparate  the  particles  from  each  other. 
Whatever  may  be  the  nature  of  thefe  attradions,  or 
the  caufc  of  thefe  different  combinations,  or  whether 
they  are  to  be  aferibed  to  the  fame  univerfal  law  per¬ 
vading  matter,  &s  fome  have  fuppofed,  they  have  been 
deferibed  by  philofophers  under  different  names.  The 
attraction  which  exids  between  all  bodies  in  the  folar 
fyftem,  was  denominated  by  Newton,  by  the  general 
term  attraBion ;  and  he  demondrated  that  this  uniform 
and  univerfal  law  was  precifely  the  fame  as  the  lawr  of 
gravitation,  or  the  defeent  of  heavy  bodies  towards  the 
earth  ;  and  that  this  attraction  was  an  effential  proper¬ 
ty  of  all  matter  ;  that  the  minuteft  particles,  in  propor¬ 
tion  to  their  bulk,  w^ere  equally  influenced  with  the 
largeft  maffes ;  that  the  fame  power  which  retained  the 
planets  in  their  orbits,  gave  form  to  the  drops  of  rain. 

We  have  faid,  that  thefe  different  forces  or.  attrac¬ 
tions  have  been  diftinguifhed  by  different  names.  That 
attraClion  wffiich  is  exerted  betw  een  twro  polifhed  fur- 
faces  brought  into  contad,  has  been  called  adhefion . 
When  particles  of  the  fame  nature  are  attracted  or  held 
together,  the  expreflion  of  the  force  by  which  this  is 
effcCtcd,  has  received  the  name  of  coliefion ,  homogene¬ 
ous  affinity ,  or  the  attraBion  of  aggregation  ;  but  when 
diflimilar  particles,  or  the  particles  of  two  fubftances 
of  different  qualities,  combine  together,  the  force  or  at¬ 
traction  which  is  here  exerted  has  been  called  heteroge¬ 
neous  affinity ,  the  attraBion  of  compoftion ,  or,  ftriCtly 
fpcaking,  chemical  affinity .  In  the  three  following  flec¬ 
tions,  wfe  propofle  to  give  an  account  of  the  opinions  and 
doCtrines  which  have  been  held  by  philofophers  with 
regard  to  the  nature  and  force  of  thefe  attractions.  Of 
the  two  firft  we  lhall  only  take  a  ffiort  view  5  but  fliall 
enter  more  fully  into  the  detail  of  the  latter,  namely, 
chemical  affinity,  which  more  ftriCtly  belongs  to  our 
prefent  fubjeCt. 

Sect.  I.  Of  Adhesion. 

By  adhefion,  then,  is  to  be  underftood,  that  force 
which  retains  different  fubftances  in  contaCt  with  each 
other.  Thus,  water  adheres  to  the  finger,  which  is 


faid  to  be  wet,  and  mercury  brought  into  contad  with  1 

gold,  adheres  with  great  force.  Adhefion  takes  place, 
cither  between  two  folids,  as  marble  or  glafs  j  or  be-  5 II 
tw  een  folids  and  fluids,  as  when  water  riles  in  capilla-  „? 
ry  tubes  ;  or  between  two  fluids,  as  water  and  oil*  In  ces  )t  $  1 
an  experiment  made  by  Dr  Delagulicrs,  lie  obierved,per.s.  f  | 
that  two  plates  of  glafs,  of  one-tenth  of  an  inch  in  dia¬ 
meter,  adhered  with  a  force  equal  to  17  ounces.  The 
adhefion  of  two  fluids  has  been  proved  by  the  experi¬ 
ment  of  Lagrange  and  Cigna,  as  that  of  oil  and  w  ater, 
between  which  it  was  formerly  fuppofed  there  exiited 
a  natural  repulfion  ;  and  the  experiments  on  capillary 
attraction,  and  particularly  the  afeent  of  water  between 
two  panes  of  glafs,  which  was  afeertained  by  Dr  Brook 
Taylor,  have  ell abliflied  the  attraction  between  folids 
and  fluids.  I 

This  adhelive  force,  or  the  caufe  of  this  attraction,  Acco^|  I 
has  been  differently  accounted  for  by  philofophers.  In  for,  J  [ 
a  differtation  on  the  weight  of  the  atmofphere,  pub- 
lilhcd  in  1682  by  James  Bernoulli,  he  aferibes  the 
rcfiftancc  which  two  poliihed  pieces  of  marble  oppof- 
ed  to  their  feparation  to  the  preffurc  of  the  air  j  and 
in  proof  of  this,  he  ftates  as  a  faCt,  that  the  two  plates 
could  be  eaiily  feparated  in  vacuo .  But  it  has  been 
fuppofed  that  he  had  either  never  attempted  to  verify  :  I 
this  fa  Cl,  or  that  the  experiment  had  been  accompanied 
by  fame  fallacy.  From  the  experiments  made  by  Dr 
Taylor,  he  concluded  that  the  intenfity  of  the  adhefivc 
power  of  furfaces  might  be  meafured  by  the  weight 
which  was  required  to  feparate  them.  About  the  fame 
time  Mr  Haw  kfbee  proved  by  experiment,  that  the  ap¬ 
helion  of  furfaces  and  capillary  attraction  were  not  to 
be  aferibed  to  the  preffure  of  the  atmofphere,  as  Ber¬ 
noulli  had  fuppofed  5  but  Lagrange  and  Cigna,  after 
having  proved  the  adhefion  between  oil  and  water, 
thought  that  it  was  owing  to  a  different  caufe  from 
that  of  attraction.  They  fuppofed  that  it  was  occafioned 
by  the  prellure  of  the  air,  and  that  the  opinion  of  Dr 
laylor  w  as  not  well  founded.  Such  were  the  opinions 
held  by  philofophers  on  this  fubjeCt,  when  Morveau,  in 
the  year  1773?  was  led  to  inllitute  a  feries  of  experi¬ 
ments  on  adhefion,  which  he  exhibited  at  Dijon.  By 
thefe  experiments  he  proved,  that  this  attraction  was 
not  owing  to  the  prellure  of  the  air,  but  entirely  to 
the  attraction  of  the  two  fubftances  ,  betw  een  them- 
felvcs.  To  prove  this,  a  poliihed  plate  of  glafs  was 
fufpended  from  the  arm  of  a  balance,  and  placed  in 
contaCt  with  a  furfaee  of  mercury.  The  weight  ne- 
eeffary  to  feparate  the  two  furfaces  was  equal  to  nine 
gros  and  fome  grains.  The  whole  apparatus  was  pla¬ 
ced  under  the  receiver  of  an  air-pump,  which  wras  ex- 
haufted  of  the  air  as  much  as  polfible.  It  required 
exactly  the  fame  force  to  feparate  the  furfaces.  The 
fame  dilk  of  glafs  brought  into  contaCt  with  pure  wa¬ 
ter,  adhered  to  it  with  a  force  equal  to  258  grains ;  but 
from  the  furfaee  of  a  folution  of  potalh,  it  required  only 
a  force  of  210  grains.  This  inequality  of  effeCts  with 
equal  diameters,  and  in  the  inverfe  order  of  the  re- 
fpeCtivc  denfities,  feemed  not  only  to  be  decilive  in 
favour  of  Dr  Taylor’s  method,  but  appeared  to  point 
out  the  poffibility  of  applying  it  to  the  calculation  of 
chemical  affinities.  For  the  force  of  adhefion  being 
neceffarily  proportional  to  the  points  of  con  tad,  and 
the  fum  of  the  points  of  contad  not  varying  in  the 
adhefion  of  a  fluid  and  a  folid  with  equal  furfaces,  but 
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by  the  figure  of  their  confluent  parts,  the  difference  of 
the  reful ts  points  out  to  us  precifely  a  caufe  analogous  to 
that  which  produces  affinity,  the  force  of  which  it  becomes 
eafy,  in  thefe  circumftanccs,  to  meafure  and  compare. 

To  afeertain  the  accuracy  of  this  method,  plates  of 
the  different  metals,  of  an  inch  in  diameter,  and  of  equal 
thicknefs,  perfe&ly  round,  and  well  poliffied,  were 
procured.  They  were  furniffied,  each  with  a  fmall 
ring  in  the  centre,  to  keep  them  fufpended  parallel  to 
the  horizon.  Each  of  the  plates  was  fufpended  in  turn 
to  the  arm  of  an  affay  balance,  and  exa&ly  countcr- 
poifed  by  weights  in  the  oppofite  feale.  Thus  balan¬ 
ced,  the  plate  was  applied  to  the  furface  of  mercury 
in  a  cup,  by  Aiding  it  over  the  mercury  in  the  fame 
manner  as  is  pra&ifcd  for  filvering  mirrors,  to  exclude 
the  whole  of  the  air.  Weights  were  then  put  into 
the  oppofite  feale,  till  the  adhefion  between  the  plate 
and  the  mercury  was  broken.  In  each  experiment 
frefii  mercury  was  employed.  The  following  table  ex¬ 
hibits  the  refults  of  thefe  experiments. 

Gold  adheres  to  mercury  with  a  force  equal  to 
Silver  -  -  - 

Tin  - 

Lead  - 

Bifmuth  - 

Zinc  - 

Copper  - 

Antimony  - 

Iron  - 
Cobalt  - 

In  confidering  the  remarkable  differences,  it  mufi  ap¬ 
pear  that  the  preffure  of  the  atmofphere  has  no  influ¬ 
ence,  fince  its  effe&s  muff  have  been  precifely  fimilar 
nor  do  they  depend  on  the  difference  of  polifli  on  the 
furface  ;  for  a  plate  of  iron,  Amply  fmooth  and  filed, 
adheres  more  flrongly  than  a  plate  of  the  fame  diameter 
which  has  received  the  higheft  poliffi.  Nor  are  thefe 
differences  owing  to  the  difference  of  denfity  ;  for  in 
this  cafe  filver  fhould  follow  lead  *y  cobalt  would  ad¬ 
here  with  a  greater  force  than  zinc,  and  iron  greater 
than  that  of  tin.  On  the  contrary,  the  order  of  their 
denfities  is  reverfed.  What  then^s  the  order  in  which 
the  adhefion  of  thefe  different  fubftances  takes  place  ? 
It  is  precifely,  fays  Merveau,  the  order  of  affinity,  or 
the  degrees  of  the  greater  or  lefs  folubility  of  the  me¬ 
tals  for  mercury.  Gold,  of  all  the  metals,  attracts 
mercury  moft  Arongly ;  but  mercury  diflolves  neither 
iron  nor  cobalt,  and  therefore  they  are  placed  at  the  bot¬ 
tom  of  the  lift.  This  eorrefpondcnce,  he  farther  ob- 
ferves,  cannot  certainly  be  the  effe£l  of  chance,  but 
that  it  clearly  depends  on  the  general  property  of  mat¬ 
ter  called  attradlion.  This  property  which  is  always 
the  fame,  and  always  fubjedt  to  the  fame  laws,  pro¬ 
duces  very  different  effe&s,  according  to  the  different 
diftances  between  the  particles  occafioncd  by  the  variety 
of  elementary  forms  j  and  that  thus  it  may  be  poffible 
to  eftimate  the  force  of  chemical  affinity  by  the  force 
of  adhefion.  In  the  prefent  cafe,  for  inftance,  the  real 
affinities  which  tend  to  combine  mercury  with  gold, 
filyer,  zinc,  and  copper,  may  be  exprefled  by  the  above 
numbers  446,  429,  204,  and  142. 

Achard  of  Berlin,  convinced  by  Morveau’s  experi¬ 
ments,  of  the  accuracy  of  Dr  Taylor’s  method,  faw  its 
importance  in  chemiftry  i  and  having  examined  the 
Vox,  V.  Part  II. 
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principle,  made  a  great  number  of  applications  of  it, 
which  he  publiffied  in  1780.  The  refult  of  thefe  ob- 
fervations,  if  accurately  obtained,  can  alone  guide  us  in 
eftimating  the  points  of  contaft  by  adhefion,  and  by 
calculating  the  points  of  contact,  to  afeertain  the  fi¬ 
gure  of  the  particles  which  touch,  and  the  refulting  ^5 
affinities.  Three  effential  conditions  arc  neceffary  for  Requites, 
the  accuracy  and  uniformity  of  each  experiment. 

1.  That  the  folid  body  whofe  adhefion  with  a  fluid  h 
to  be  eft imated  be  fo  fufpended  as  to  be  in  a  horizontal 
pofition,  and  that  the  force  employed  to  detach  it, 
fhould  always  adt  in  a  line  which  forms  a  right  angle 
with  the  furface  of  the  fluid.  2.  That  there  be  no  air 
interpofed  between  the  furface  of  the  folid  and  the 
fluid  :  and,  3.  That  the  weights  employed  as  a  coun- 
terpoife  may  be  added,  efpecially  towards  the  end,  in 
Very  fmall  quantity,  not  more  than  a  quarter  of  a  grain 
each  ;  and  to  avoid  any  fudden  jerk,  they  fhould  be 
placed  gently  in  the  feale. 

The  fir  ft  point  which  he  wifhed  to  afeertain  was, 
whether  the  difference  of  atmofpherieal  preffure,  the 
temperature  remaining  the  fame,  caufed  any  difference 
in  the  adhefion  of  furfaces.  For  he  found  that  the 
adhefive  force  between  a  plate  of  glafs  and  diftilled 
water  was  the  fame  at  all  pr<  ffures,  but  the  uniformity 
.of  the  refults  varied  when  he  operated  at  different 
degrees  of  temperature,  while  the  elevation  of  the 
barometer  continued  the  fame  ;  and  he  found  that  this 
variation  did  not  arife  from  the  different  temperatures 
of  the  furrounding  air,  but  from  that  of  the  water. 

When  the  fluids  are  colder,  the  adhefion  is.the  ftronger  ; 
and  the  reafon  is  obvious  :  as  they  contain  more  matter 
under  the  fame  volume,  they  ought  to  prefent  a  greater 
number  of  points  of  contact  in  the  fame  fpace  j  and 
fince  the  force  of  the  adhefion  is  in  proportion  to  the 
number  of  the  points  of  contaft,  it  ought  to  increafe 
when  the  fluids  are  condenfed  by  cold,  and  to  diminifh 
when  they  are  rarefied  by  heat.  Achard  did  not  ftop 
by  obferving  thefe  variations  of  the  force  of  adhefion 
between  glafs  and  water  heated  to  different  tempera¬ 
tures  j  he  fubje&ed  them  to  calculation,  to  verify  his 
obfervations,  and  render  their  application  eafy  to  all  de¬ 
grees.  The  following  table  exhibits  the  force  of  ad¬ 
hefion  by  obfervation,  and  alfo  by  calculation.  He 
proceeded  on  the  following  data. 

Let  x  be  the  temperature  of  the  water,  y  the  corre- 
fponding  adhefion,  0  its  coefficient,  and  a  the  conftant 
force.  We  have  then  the  equation  a—b  7/.  To 
find  the  value  of  a  and  £,  he  employed  two  obferva¬ 
tions  ;  the  one  in  which  water  at  i04°of  Sulzer’s  ther¬ 
mometer,  adhered  to  the  glafs  difk  with  a  force  equal 
to  80  grains,  and  the  other  in  which  water  at  <j6° 
adhered  with  a  force  equal  to  89  grains.  Proceeding 
from  thefe  two  terms  104°:=# — 80  b 
56  =r/7— 89  b, 
we  have  <7=530 

9 

And  thus  the  relation  of  the  temperature  of  w-ater  to 
its  adhefion  to  glafs  may  be  thus  expreffed  :  *=530-*- 

;  and  from  thcncc  are  deduced  the  corresponding 

values  of  x  and  y  for  all  the  adhefions  of  glafs  to  water 
at  any  temperature.  Such  are  the  data  from  which, 
and  the  correfponding  experiments,  Achard  formed 
3  I  the 
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dilk  of  i-J-  inch  in  diameter,  to  water  at  different  tempe¬ 
ratures  >  and  fhcwing  the  difference  of  the  refults. 
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64 

Adhefion 
ef  glafs  to 
water. 


Degrees  of 
Sulzer’s 
Therm. 

Degrees  of 
Fahren. 
Therm. 

Adhefion 
by  Experi¬ 
ment. 

Adhefion 
found  by 
Calculation. 

Difference. 

95 

141.687 

8 1.25  grs. 

8i-55 

—°-3 

90 

I35-9I4 

82.5 

82.5 

0. 

85 

I3°-I4I 

83-75 

83-43 

+  °-34 

80 

124.368 

84-5 

84-37 

+0.13 

75 

ii8-595 

85-75 

85-31 

+  0.46 

70 

112.822 

86. 

86.25 

— 0.25 

65 

IO7.O49 

87.25 

87.18 

+0.07 

60 

IOI.276 

88.5 

88.12 

+0.38 

55 

95-503 

89. 

89.06 

- 0.06 

5 0 

89.730 

90.25 

90. 

+  0.25 

45 

83-957 

90-75 

90.93 

—0.l6 

40 

78.184 

92. 

gi.S-j 

+  0.13 

35 

72.411 

92-75 

92.8l 

- 0.04 

3° 

66.638 

93-75 

93-73 

+  0.02 

25 

60.865 

94-5 

94.68 

— 0.l8 

20 

55.092 

95-75 

95.62 

+  0.13 

JJ 

49-3 1 9 

96.25 

96.56 

—O.3I 

10 

43-546 

97-5 

97-5 

0. 

^5 

-To  different 
fluids. 


TABLE  II. 

The  force  of  adhefion  between  glafs  diiks  of  different  diameters,.  and  different  kinds  of  fluids,  determined  by 

experiment  and  calculation. 


Diam.  of 
the  difk 

D  iff  i  lied  water. 

Alcohol. 

Liquid  ammonia. 

Solution  of  potafli. 

Oil  of  turpentine. 

Linfeed  oil. 

Inches. 

Experim. 

grs. 

Calcul. 

grs. 

Exper. 

grs. 

Calcul: 

grs. 

Experim. 

grs. 

Calcul. 

grs. 

Experim. 

grs. 

:  Calcul. 
grs. 

Experim. 

grs. 

Calcul. 

grs. 

Experim. 

grs. 

Calcul. 

grs. 

i-5 

364- 

2l6. 

328. 

420. 

240. 

268. 

i-75 

494-5 

49-5 

294.25 

294. 

447- 

446. 

571- 

571- 

326.5 

326. 

363-25 

364- 

2. 

647-25 

647. 

384- 

384- 

582. 

583. 

746- 

746. 

425. 

426. 

475- 

476. 

2.2  5 

818.75 

819. 

457-5 

457- 

73  8- 

738- 

945- 

945- 

539- 

540. 

604. 

603. 

2-5 

1010. 

ion. 

600. 

60O. 

912. 

9IL 

1167. 

1 166. 

667. 

666. 

744- 

744:  ' 

1223.5 

1223. 

725. 

726. 

1103. 

1102. 

I4IO-75 

1411. 

806. 

806. 

901. 

900. 

3- 

1457- 

1456. 

863.25 

864. 

!3“-5 

J312- 

1680.5 

1680. 

961. 

960. 

1072.25 

1072. 

.  3-25 

r7°9- 

1708. 

IOI5. 

1014 

‘1538-25 

1 539* 

1970. 

1971. 

1126.5 

1126. 

1259. 

1258. 

3-5 

1981.5 

1982. 

1177. 

II76. 

1786. 

178  5- 

2287. 

2286. 

4305-75 

1306- 

!458-5 

*459- 

3-75 

2257. 

2257- 

*350. 

*350- 

2049. 

2050. 

2624.5 

2625. 

1500 

1500. 

1 675-25 

1675.  . 

4- 

2587. 

2588. 

>538. 

I536- 

2332- 

2332. 

2986. 

2986. 

I7°7- 

1706. 

I9°5- 

1905. 

;  5- 

4044. 

4044. 

2399- 

2400. 

3645- 

3644. 

4665.8 

4666. 

2666* 

2666. 

2977. 

2977- 

6. 

5824.5, 

5824. 

3455-5 

3456.j5248.25 

5248. 

6721. 

6720. 

3839-5 

3840. 

42^9.25 

4288. 

7.  17926.2? 

vr1  r— 

7927. 

■4703. 

4704-'  7M3. 

7M3-1 9*46. 

9146. 

5227. 

5226. 

5835-75 

5836. 

I  S  T  R  Y. 

The  temperature  being  fuppofed  to  continue  the  AfBi , 
fame,  if  this  principle  be  well  founded,  the  force  ofw“V' 
adhefion  of  any  given  body  with  water,  ought  not  on¬ 
ly  to  increafe  or  diminifh  according  to  the  extent  of 
furface,  butthefe  differences  ought  to  be  as  the  differ¬ 
ence  of  the  furfaces. 

If  then  p  be  the  force  with  which  a  difk  of  glafs 
whofc  diameter  is  a ,  adheres  to  water,  and  y  the  force 
of  adhefion  of  another  difk,  whofe  diameter  is  b ,  we 

{hall  have  the  proportion  a%  \b%  : :  p  :  y  and  yrz— 

To  verify  the  order  of  this  progreflion,  either  with 
water  or  other  fluids,  Achard  employed  difks  of  glafs 
from  I to  7  inches  in  diameter,  having  firfl  ascertain¬ 
ed  their  force  of  adhefion  with  thefe  fluids,  by  the 
number  of  grains  which  were  neceffary  to  overcome  it. 

He  afterwards  calculated  the  fame  by  the  above  equa¬ 
tion.  The  following  Table  exhibits  the  refults  of  ex¬ 
periment  and  of  calculation,  which  if  the  procedure 
be  free  from  error,  correfpond  as  nearly  as  could  be 
expelled. 


Ach arf 
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fcnity.  Achard  alfo  inftituted  a  feries  of  experiments  with 
different  folid  fubffances,  formed  into  difka  of  equal 
diameters,  and  applied  to  the  furface  of  different  fluids. 
The  following  table  fhows  the  refults  of  thofe  experi¬ 
ments  ;  but  from  thefe  refults  it  appears,  that  the  force 
of  adhefion  does  not  depend  on  the  fpecific  gravity, 
either  of  the  folid  or  the  fluid  j  nor  does  it  correfpond 
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with  the  order  of  chemical  affinities.  But  befides,  fome 
of  the  refults  cannot  be  admitted  as  perfe&ly  legitimate, 
on  account  of  the  chemical  action  which  would  necef- 
farily  take  place  when  fome  of  the  fubffances  were 
brought  into  contact  $  as  fome  of  the  metals  would  be 
a£ted  on  by  the  acids,  and  others  by  the  folutions  of 
metallic  falts. 


Affinity. 


TABLE  III. 


I 


The  force  of  adhefion  of  different  folids,  in  difks  1.5  inch  in  diameter,  with  water  and  other  fluids,  at  70* 

Fahrenheit’s  thermometer,  determined  in  grains. 


e/i 

g 

2  < 

Solids. 

Specific  “ 
gravity.  J  “ 

DilUlled 

•water. 

Sulphuric 

acid. 

Concentrat¬ 
ed  vinegar. 

Alcohol. 

Acetite  of 

lead. 

Acetite  of 

copper. 

Deliquated 

potafh. 

Liquid 

ammonia. 

Sulphuric 

ether. 

Oil  of  tur¬ 

pentine. 

Oil  of  al¬ 

monds. 

IOOO. 

1868.4 

1019.4 

00 

tsi 

”3i-5 

1000. 

•368.4 

1046. 

828.9 

881.5 

907.8 

Plate-glafs  - 

91- 

115. 

87. 

54- 

98. 

96. 

105. 

82. 

54-5 

60. 

66. 

Rock  cryffal 

90. 

1 12. 

86. 

52. 

98-75 

95- 

' 

1 103. 

80. 

S3 • 

58.5 

66. 

Green  oriental 
jafper. 

96. 

120.5 

96.25 

99-8 

88.5. 

91* 

122. 

85-5 

84. 

565 

Gypfum  - 

80. 

*99-75 

78. 

46.5 

87.25 

85. 

93- 

71* 

48. 

5M 

56.5 

Sulphur 

9^5- 

I23* 

9M 

58. 

IO7. 

IOI.5 

no. 5 

86 

57-5 

64. 

69. 

Yellow  wax 

97- 

120.5 

92-75 

56.5 

IO6.5 

IO3. 

in. 

88. 

59- 

64. 

7>- 

Ivory  -  - 

90. 

114. 

90. 

92. 

84. 

86. 

”3- 

80. 

77-5 

52- 

Horn  -  - 

84. 

I04-75 

85- 

83-75 

76.25 

8l. 

I06. 

74-5 

73- 

48.75 

Iron  -  - 

93-5 

I  l6. 

88. 

56. 

IO4. 

98.25 

108. 

83-5 

SS-S 

61. 

68. 

Copper  -  - 

96.J 

T23. 

92. 

57-25 

106. 

102. 

1 1  2. 

87. 

58- 

62.5 

68.85 

Tin 

94*5 

91. 

55-5 

I03*5 

IOO. 

108.5 

86. 

54-75 

61. 

69. 

Lead  -  - 

100.25 

1 29-25 

98. 

59- 

in. 

I07. 

9I*5 

6l. 

67. 

72. 

Brafs  - 

99. 

124. 

96. 

59- 

no. 

I03-5 

II4. 

90. 

60. 

65- 

7  o-5 

Zinc  -  - 

96. 

90.25 

57- 

106.25 

102. 

no. 

85-75 

56-75 

61.25 

69. 

66 

Of  different 
folids  to  dif¬ 
ferent  fluids* 


From  all  thefe  obfervations,  then,  we  may  conclude, 
that  the  force  of  adhefion  between  different  bodies  is 
altogether  independent  of  the  preffure  of  the  air  ;  that 
it  varies  according  to  the  number  of  points  of  contact 
ef  the  touching  furfaces  5  and  that  it  is  probably  ow¬ 
ing  to  the  fame  caufe  as  the  force  of  affinity.  It  ap¬ 
pears  alfo,  that  the  force  of  adhefion  between  folids  and 
fluids  is  in  the  inverfe  ratio  of  the  temperature  indicat¬ 
ed  by  the  thermometer,  and  the  direct  ratio  of  the 
fquares  of  their  furfaces  5  that  different  folids  adhere 
*ith  different  degrees  of  force  to  the  fame  fluid  *,  but 
Hill  it  muff  be  allowed,  that  experiments  and  observa¬ 


tions  are  yet  wanting,  to  derive  any  advantage  froni 
the  refults  of  adhefive  force  which  have  been  obtained, 
in  the  cultivation  of  chemical  affinities. 

Sect.  II.  Of  the  AttraBion  of  AGGREGATION. 

6'*! 

That  force  which  is  inherent  In  the  particles  of  mat-  Cohcliou. 
ter,  by  which  they  are  held  together,  and  form  mafles, 
is  called  cohefon  ;  and  when  particles  of  the  fame  kind 
are  united  together,  it  is  denominated  the  cttrablion  of 
aggregation,  -  or  homogeneous  Affinity.  It  is  probably 
the  fame  in  kind  with  that  which  wre  have  already  con- 
3  I  2  fidered, 


6$ 

Difference 
of  fbrce. 
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fidered,  but  differing  in  degree.  Thus,  it  requires  a 
much  greater  force  to  feparatc  the  particles  of  a  mafs 
of  marble,  than  two  polifhed  furfaecs  of  the  fame  fub- 
flance  brought  into  contact, 

As  the  force  of  cohelion  oppofes  itfelf  to  chemical 
afhon,  fo  that  the  chemift  in  his  refearches  is  obli¬ 
ged  to  deftroy  or  overcome  it  •,  it  becomes  a  matter 
of  confiderable  importance  to  be  able  to  eftimate  it. 
This  force  is  very  different  in  different  bodies.  A 
very  great  force  is  neceffary  to  overcome  the  power  of 
cohefion  among  the  particles  of  an  iron  or  gold  wire, 
while  a  fmall  degree  of  force  can  feparate  the  particles 
of  a  piece  of  wood  or  ftone.  To  afeertain  this  force, 
experiments  have  been  made  by  different  philofophers, 
and  particularly  by  Mufchenbroeck,  on  that  of  the 
cohelion  of  folid  bodies.  A  rod  of  the  fabftance  whofe 
cohefivc  force  was  to  be  eftimated,  was  fufpended  per¬ 
pendicularly,  and  weights  attached  to  the  lower  extre¬ 
mity.  The  weight  neceffary  to  deftroy  the  cohefive 
force  of  the  particles  of  matter  in  the  rod,  or  to  tear 
it  a  funder,  was  confidered  as  the  meafure  of  that  force. 
The  following  are  the  refults  of  his  experiments  made 
on  different  fubftances.  The  fubftances  employed  were 
rods  of  an  inch  fquare,  and  the  numbers  in  the  table 
indicate  pounds  avoirdupois. 


Metals, 


Steel,  bar  - 

135,000 

Iron,  bar 

74*500 

Iron,  call  -  -  - 

50,100 

Copper,  caft 

28,600 

Silver,  caft 

4I*500 

Gold,  caft 

22,000 

Tin,  caft  - 

4*440 

Bifmuth, 

2,900 

Zinc,  - 

2,600 

Antimony, 

1000 

Lead,  caft  -  - 

860 

Alloys  of  Metals. 

Gold  2  parts,  filver  I  part. 

28,000 

Gold  5,  copper  1, 

50,000 

Silver  5,  copper  1, 

48,500 

Silver  4,  tin  1, 

41,000 

Copper  6,  tin  1, 

55*ooo 

Brafs,  -  - 

51,000 

Tin  3,  lead  1, 

10,200 

Tin  8,  zinc  1, 

10,000 

Tin  4,  antimony  1, 

13,000 

Lead  8,  zinc  1, 

4,500 

Tin  4,  lead  I,  zinc  I, 

13,000 

Woods. 

Locuft  tree, 

2o,roo 

Jujeb, 

18,500 

Beech  and  oak, 

17,300 

Orange,  - 

*  5,5oo 

Alder, 

13,900 

Elm,  ... 

13,200 

Mulberry, 

1 2,500 

Willow, 

12,500 

Afh,  ' 

12,000 

Plum,  -  - 

11,800 

Elder, 

10,000 

Pomegranate,  - 

9,750 

STR 

Lemon, 

Tamarind, 

Fir, 

Walnut, 

Pitch  pine, 

Quince, 

Cyprefs, 

Poplar, 

Cedar, 


Y. 


9,15° 

8,750 

8>33° 

8,130 

7.656 

6,75<> 

6,000 
5, 500 
4,880 


AfSru 


Bones. 


Ivory, 

Bone,  -r 

Horn, 

Whalebone, 
Tooth  of  fea-calf. 


16,270 
15*250 
8,7J° 
7  >5°0 
4,°7J 


Various  opinions  have  been  entertained  of  the  na- Opinio, 
ture  of  this  cohefive  force.  According  to  Newton,  asthenatI 
we  have  already  obferved,  it  is  properly  effential  to  aJi°^cotie^ 
matter,  and  the  caufe  of  the  variety  obferved  in  the  70 
texture  of  different  bodies.  u  The  particles,”  fays  he,  Newtou,, 
u  of  all  hard  homogeneous  bodies  which  touch  one 
another,  cohere  with  a  great  force  ;  to  account  for 
which  fome  philofophers  have  recourfe  to  a  kind  of 
hooked  atoms,  which,  in  effedl,  is  nothing  elfe  but  t® 
beg  the  thing  in  queftion.  Others  imagine  that  the 
particles  of  bodies  are  connected  by  reft  5  that  is,  in 
effect,  by  nothing  at  all  $  and  others  by  confpiring 
motions,  that  is,  by  a  relative  reft  among  themfelves. 

For  myfelf,  it  rather  appears  to  me,  that  the  particles 
of  bodies  cohere  by  an  attractive  force,  whereby  they 
tend  mutually  towards  each  other  :  which  force,  in  the 
very  point  of  contact,  is  very  great  5  at  little  diftances 
is  lefs,  and  at  a  little  farther  diftance  is  quite  infenfi- 
ble  ”  #  #  7i 

“  If  compound  bodies,”  Dr  Defaguliers  obferves,  Defagu. 
u  be  fo  hard  as  by  experience  we  find  fome  of  them^ers,s* 
to  be,  and  yet  have  a  great  many  hidden  pores  with¬ 
in  them,  and  confift  of  parts  only  laid  together  5 
no  doubt  thofe  fimple  particles  which  have  no  pores 
within  them,  and  which  were  never  divided  into  parts, 
muft  be  vaftly  harder.  For  fuch  hard  particles  gather¬ 
ed  into  a  mafs,  cannot  poffibly  touch  in  more  than  a 
few  points ;  and  therefore  much  lefs  force  is  required 
to  fever  them,  than  to  break  a  folid  particle  whofe 
parts  touch  throughout  all  their  furfaces,  without  any 
intermediate  pores  or  interftices.  But  how  fuch  hard 
particles  only  laid  together,  and  touching  only  in  a 
few  points,  fhould  come  to  cohere  fo  firmly,  as  in  faCt 
we  find  they  do,  is  inconceivable  ;  unlefs  there  be 
fome  caufe  by  which  they  are  attracted  aad  preffed  to¬ 
gether.  Now,  the  fmalleft  particles  of  matter  may 
cohere  by  the  ftrongeft  attra&ions,  and  conftitute  larger, 
whofe  attradlive  force  is  feebler  :  and  again,  many  of 
thefe  larger  particles  cohering,  may  conftitute  others 
ftill  larger,  whofe  attra&ive  force  is  ftill  weaker  $  and 
fo  on  for  feveral  fucceflions,^  till  the  progreftions  end 
in  the  largeft  particles,  on  which  the  operations  in  che- 
miftry,  and  the  colours  of  natural  bodies,  do  depend  j 
and  which,  by  cohering,  compofe  bodies  of  a  fenfible 
magnitude.”  73 

A  theory,  which  poffeffes  great  ingenuity  and  plau- £0fc^ich* 
fibility,  has  been  propofed  by  Bofcovich,  to  account 
for  cohefive  attra&ion  5  and  fome  fuppofe,  that  it  is  on 

immaterial 
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I’mity- 

« XT' 


I  tip 


I 


Immaterial  means  or  powers  that  this  attraction,  ac¬ 
cording  to  this  theory,  depends.  Dr  Hutton  '*  Teems 
to  think,  that  Dr  Prieftley  applies  it  in  this  view,  in 
the  following  paffage,  in  which  he  attempts  to  folve 
Tome  difficulties  with  regard  to  the  Newtonian  doc¬ 
trine  of  light.  “  The  eafieft  method,”  fays  Dr  Prieft¬ 
ley,  fpeaking  of  this  fubjeft,  “  of  folving  all  diffi¬ 
culties,  is  to  adopt  the  hypothecs  of  Mr  Bofcovich, 
who  fuppofes  that  matter  is  not  impenetrable,  as  has, 
perhaps,  been  univerfally  taken  for  granted  ;  but  that 
it  confifts  of  phyfical  points  only,  endued  with  powers 
of  attraction  and  repulfion,  in  the  fame  manner  as  fo- 
lid  matter  is  generally  fuppofed  to  be  :  provided,  there¬ 
fore,  that  any  body  move  with  a  fufficient  degree  of  ve¬ 
locity,  or  have  a  fufficient  momentum  to  overcome  any 
powers  of  repulfion  that  it  may  meet  with,  it  will  find 
no  difficulty  in  making  its  way  through  any  body  what¬ 
ever  5  for  nothing  elfe  will  penetrate  one  another  but 
powers  fuch  as  we  know  do  in  faCt  exift  in  the  fame 
place,  and  counterbalance  or  overrule  one  another. 
The  moft  obvious  difficulty,  and  indeed  almoft  the  on¬ 
ly  one,  that  attends  this  hypothefis,  as  it  fuppofes  the 
mutual  penetrability  of  matter,  arifes  from  the  idea  of 
the  nature  of  matter,  and  the  difficulty  we  meet  with 
in  attempting  to  force  two  bodies  into  the  fame  place. 
But  it  is  demonftrable,  that  the  firft  obftruCtion  arifes 
from  no  aCtual  contaCt  of  matter,  but  from  mere  powers 
of  repulfion.  This  difficulty  we  can  overcome,  and 
haring  got  within  one  fphere  of  repulfion,  we  fancy 
that  we  are  now  impeded  by  the  folid  matter  itfelf. 
But  the  very  fame  is  the  opinion  of  the  generality  of 
mankind,  with  refpeCt  to  the  firft  obftruCtion.  Why, 
therefore,  may  not  the  next  be  only  another  fphere  of 
repulfion,  which  may  only  require  a  greater  force  than 
we  can  apply  to  overcome  it,  w  ithout  difordering  the 
arrangement  of  the  conftituent  particles,  but  which 
may  be  overcome  by  a  body  moving  with  the  ama¬ 
zing  velocity  of  light  f .” 

According  to  the  theory  of  Bofcovich,  the  firft 
elements  or  atoms  of  matter  are  indivifible,  unextend¬ 
ed,  but  fimple,  homogeneous,  and  finite  in  number. 
They  are  difperfed  in  one  immenfe  fpace,  in  fuch  a 
manner,  that  any  two  or  more  may  be  diftant  from 
each  other  any  affignable  interval.  This  interval  may 
be  indefinitely  augmented  or  diminifhed,  but  cannot  en¬ 
tirely  vanifti.  Actual  contaCt  of  the  atoms  is  therefore 
impoflible,  feeing  that  the  repulfive  power  which  pre¬ 
vents  the  entire  vanifhing  of  the  interval  muft  be  fuf- 
fiefent  to  deftroy  the  greateft  velocities  by  which  the 
atoms  tend  to  unite.  The  repulfive  power  muft  en- 
eircle  every  atom,  muft  be  equal  at  equal  diftances 
from  the  atoms,  and,  moreover,  muft  increafe  as  the 
diftance  fron  the  atoms  diminifhes.  On  the  contrary, 
if  the  diftance  from  the  atoms  increafes,  the  repulfive 
power  will  diminifh,  and  at  laft  will  become  equal  to 
nothing  or  vanifh  -y  then,  and  not  till  then,  an  attrac¬ 
tive  power  commences,  increafes,  dimini fties,  vanifhes. 
But  the  theory  does  not  ftop  here  \  for  it  fuppofes, 
that  a  repulfive  power  fucceeds  to  the  fecond  or  at¬ 
tractive,  increafes,  diminifhes,  vanifhes  ;  and  that  there 
are  feveral  alternations  of  this  kind,  till  at  the  laft  an 
attractive  power  prevails  ^  and  though  diminifhing  fen- 
fibly,  as  the  fquares  of  the  diftances  increafe,  extends 
to  the  moft  diftant  regions  of  our  fyftem.  All  the  va¬ 
rieties  of  cohefion,  Bofcovich.  has  fhown,  may  be  fa* 


tisfaCtorily  accounted  for  from  the  diverfity  of  fize,  fr-  (  Affinity.^ 
gure,  and  denfity  of  the  cohering  particles.  v  * 

Bodies  exift  in  three  different  ftates,  which  are  quite  flatter  in 
diftinCt  from  each  other  \  in  the  folid  ftate,  the  liquid, three  ftates. 
and  in  the  ftate  of  elaftic  fluid.  Solidity,  he  fuppofes, 
is  the  confcquenee  of  the  irregular  figure  of  the  parti¬ 
cles,  and  their  great  deviation  from  the  fpherical  form, 
by  w  hich  free  motion  among  them  is  prevented.  And  Solid, 
thus,  in  folid  bodies,  the  motion  of  one  particle  is  follow  ed 
by  that  of  the  whole  mafs  \  or  if  the  motion  of  the  whole 
mafs  requires  a  greater  force  to  effeCt  it  than  what  is 
neceffary  to  deftroy  the  cohefion  of  the  particles,  the  lat¬ 
ter  takes  place.  The  diverfity  in  folids  arifes  from  the 
various  degrees  of  force  in  the  limits  of  cohefion.  ^ 

The  particles  of  fluid  bodies,  according  to  Bofco-  Fluid, 
vich,  are  fpherical,  and  their  forces  are  more  directed 
to  their  centres  than  to  their  furfaces  y  by  which  mo-  ^ 
tion  is  freely  allowed  when  any  force  is  applied.  Flu- Of  three 
ids,  he  fuppofes,  are  of  three  kinds  :  one  in  which  the  kinds, 
particles  have  no  mutual  power,  as  fand  and  fine  pow¬ 
ders  :  one  in  w  hich  they  have  repulfive  power  *,  fuch 
are  the  elaftic  fluids,  as  air  :  and  the  third  in  which 
they  have  an  attractive  power,  as  w'ater,  mercury,  &.c. 

And  thefe  three  kinds  are  produced  by  the  primary, 
differences  in  the  particles  which  compofe  them.  78 

There  is  a  clafs  of  bodies  which  are  intermediate  Vifcid  fub— 
between  the  folids  and  fluids  \  the  nature  of  which  may  dances, 
be  explained  on  the  fame  principles.  Thefe  are  the 
vifcid  fubftances,  the  particles  of  which  attraCt  each 
other  more  ftrongly  than  the  fluids,  but.not  fo  ftrong- 
ly  as  the  folids.  In  thefe  bodies  the  particles  deviate 
fo  far  from  the  fpherical  form,  as  to  produce  a  cer¬ 
tain  refiftance  among  each  other,  and  to  impede  their 
relative  motion.  * 

According  to  this  theory,  chemical  phenomena  may  s0iutlorv_ 
be  traced  to  the  fame  principle,  namely  the  law'  of 
the  forces  and  the  differences  in  the  particles  which 
thence  arife.  Solution,  for  inftance,  is  thus  explained. 

The  particles  of  feme,  folid  bodies  have  a  lefs  attrac¬ 
tion  for  each  other  than  for  the  particles  of  fome. 
fluids,  and  confequently  wffien  thefe  are  applied  to 
each  other,  the  particles  of  the  folid  feparate,  and 
combine  with  thofe  of  the  fluid  ;  and  thus  a  mixture  of 
the  two  is  formed.  But  the  feparation  of  the  particles 
of  the  folid  can  only  take  place  fo  long  as  the  parti¬ 
cles  of  the  fluid  are  in  the  fphere  of  their  attraction  y 
and  when  either  of  them  get  beyond  it,  or  when  the 
attraction  of  the  mixture  thus  formed  becomes  equal- 
to  the  attraction  of  the  particles  of  the  folid  for  each 
other,  no  farther  folution  takes  place,  and  the  fluid  is 
faid  to  be  faturated.  But  if,  into  this  mixture,  another 
folid,  whofe  particles  have  a  greater  attraction  for  the 
fluid,  be  introduced,  the  fluid  will  leave  the  former 
folid  and  combine  with  the  particles  of  the  latter,. 

The  particles  of  the  farmer  will  fall  to  the  bottom,  or 
what  is  called  precipitation  takes  place.  go 

Sub  fiances  which  are  diffolved,  may  not  only  be  ob-  Evapot*- 
tained  again  by  precipitation,  but  alfo  by  flowly  ab-  tion. 
ftraCting  part  of  th*  fluid  in  which  they  are  diffolved. 

This  is  called  evaporation ,  and  the  folid  bodies  which 
are  thus  flowly  formed,  generally  affume  feme  regular 
fliape,  and  are  denominated  crystals.  As  the  'fluid  is  , 
removed,  the  particles  come  gradually  into  the  fphere 
of  the  attractive  power  of  each  other,  and  thus  attain 
to  feme  limit  of  cohefion.  when  the  fluid  which  kept 
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them  afunder  is  removed.  But  when  a  folid  is  ob¬ 
tained  by  precipitation,  the  fluid  is  fuddenly  removed 
from  betwixt  the  particles,  which  are  eonfequently 
left  beyond  the  fphere  of  attraction  of  each  other,  and 
do  not  therefore  affume  any  regular  form.  And  thus 
it  will  follow,  that  the  more  flowly  the  procefs  of  eva¬ 
poration  goes  on,  the  more  regular  will  be  the  cryflals 
which  are  formed  \  and  this  correfponds  with  experi¬ 
ment  and  obfervation  *. 

Thus,  folid  bodies  are  found,  either  in  irregular 
maffes,  or  affume  regular  forms  by  crvflallization  j  and 
the  fame  fubftances  which  are  capable  of  affuming 
regular  figures,  uniformly  affeCt  the  fame  form  *,  fub- 
jeCt,  however,  to  certain  variations  from  particular  cir- 
cumftances.  No  bodies  can  affume  the  form  of 
cryflals,  excepting  fuch  as  can  be  reduced  to  the  fluid 
ftate.  This,  as  is  well  known,  is  the  ufual  method  of 
iCryftallizing  falts.  The  fubflances  to  be  cryftallized 
are  diffolved  in  water,  which  is  then  flowly  evapora¬ 
ted  *,  and  as  the  bulk  of  the  fluid  is  diminifhed,  the 
particles  gradually  come  nearer  to  each  other,  combine 
together,  and  form  cryflals.  Thefe  cryflals,  which 
are  at  firft  fmall,  receiving  the  addition  of  other  par¬ 
ticles,  become  larger,  and  fall  to  the  bottom  by  their 
gravity*. 

Some  faline  bodies  which  are  very  foluble  in  hot 
water,  are  diffolved  but  in  fmall  proportion  in  cold 
water.  Hot  water,  which  is  faturated  with  any  of 
thefe  falts,  is  no  longer  capable  of  holding  them  in  fo- 
lution  when  it  cools.  The  particles  then  gradually 
approach  each  other,  and  arrange  themfelves  according 
to  certain  determinate  forms,  or  in  other  words,  they 
cryftallize.  Many  of  the  faline  bodies  which  cryftal¬ 
lize  in  this  manner,  when  they  affume  the  folid  form, 
combine  with  a  confiderable  portion  of  water,  which 
is  called  the  water  of  crystallisation.  But  on  the 
other  hand,  there  is  another  clafs  of  faline  bodies  which 
affume  regular  forms  according  to  a  different  law.  Be¬ 
ing  equally  foluble  in  hot  and  in  cold  water,  they  can¬ 
not  be  cryftallized  by  cooling  the  fluid  in  which  they 
are  diffolved,  but  by  diminifhing  its  quantity  \  and  this 
is  effe&ed  by  continuing  the  application  of  heat  *,  that 
is,  by  the  procefs  of  evaporation.  Salts  which  are 
cryftallized  in  thefe  circumftances,  contain  but  a  fmall 
quantity  of  water  of  cryftallization.  This  is  the  cafe 
with  common  fal-t,  which  is  cryftallized  by  boiling  the 
fluid  which  holds  it  in  folution. 

Many  fubftanees  affume  regular  forms  which  are  not 
foluble  in  any  liquid.  Such,  for  inftance,  is  the  cafe 
with  metallic  fubflances,  and  with  glafs,  as  well  as 
fome  other  bodies.  To  cryftallize  fubflances  of  this 
nature,  they  muft  be  fubje&ed  to  fufion,  and  thus  by 
combining  with  caloric,  they  are  reduced  to  the  liquid 
ftate,  and  the  particles  being  feparated  from  each  other, 
are  left  at  liberty  to  arrange  themfelves  into  regular 
forms,  or  to  cryftallize,  and  by  flow  and  gradual  cool¬ 
ing,  the  cryflals  are  obtained  more  perfeCl. 

But  what  is  the  caufe  that  the  particles  of  bodies, 
in  thefe  circumftances,  arrange  themfelves  in  this  man¬ 
ner  ?  or  what  is  the  caufe  of  the  fame  bodies  in  the 
fame  eircumftances  affuming  regular  figures  ?  According 
rto  fome  of  the  ancient  philol'ophers,  the  elements  of 
bodies  confifled  of  certain  regular  geometrical  figures  \ 
but  it  does  not  appear  that  they  employed  this  theory 
rto  explain  cryftallization.  The  regular  figure  of  cry¬ 


flals  was  aferibed  by  the  fchoolmen  to  their  fubflantlal  Affinit 
forms  \  while  others  ffuppofed  that  it  was  owing  merely 
to  the  aggregation  of  the  particles,  without,  however, 
explaining  the  reafon  of  this  aggregation,  or  of  the  re¬ 
gular  figures  which  it  formed. 

According  to  Newton,  and  the  theory  of  Bofcovich  Newtoji 
which  we  have  quoted,  the  particles  of  bodies  which 
are  held  in  folution  by  a  fluid,  are  arranged  in  regular 
order,  and  at  regular  diftances.  When  the  force  of  eo- 
hefion  between  the  particles  and  the  fluid  is  diminifh- 
ed,  it  is  increafed  between  the  particles  themfelves  j 
they  therefore  feparate  from  the  fluid,  and  combine  to¬ 
gether  in  groups,  which  are  compofed  of  the  particles 
neareft  to  each  other.  If  it  be  fuppofed,  that  the  par¬ 
ticles  which  compofe  the  fame  body  have  the  fame 
figure,  the  aggregation  of  any  determinate  number  of 
fuch  particles  will  produce  fimilar  figures.  According  g 
to  the  ingenious  theory  of  the  abbe  Hauy,  the  inte-bylW 
grant  partieles  always  combine  in  the  fame  body  in 
the  fame  way  j  they  attaeh  themfelves  together  by  the 
fame  faces  or  the  fame  edges  ;  but  thefe  faces  and  edges 
are  different  in  different  cryflals.  And  although  the 
fame  fubftances  are  obferved  to  cryftallize  in  a  great 
variety  of  different  forms,  yet  they  all  contain  what 
Hauy  calls  the  primitive  form,  or  have  it  within  them 
as  a  nucleus  *,  and  this  nucleus  or  primitive  figure  may  ^ 
be  extra&ed  by  careful  mechanical  divifion.  If  then  who  af. 
the  figure  of  cryflals  is  owing  to  the  figure  of  the  in-  cribes  ft 
tegrant  particles,  and  to  the  peculiar  mode  of  their  ar¬ 
rangement  in  combination,  thefe  particles,  when  they 
are  left  at  full  liberty,  as  is  the  cafe  when  they  are 
diifolved  in  a  fluid,  will  combine  in  the  fame  way,  and 
thus  the  cryflals  of  the  fame  body  will  always  exhibit 
fimilar  forms. 

In  profecuting  this  fubjeCl,  Hauy  found  that  all  the  the  prim 
primitive  forms  of  cryflals  which  he  had  obferved, tive  forK 
might  be  reduced  to  fix  ;  namely, 

1.  The  parallelopiped. 

2.  The  tetrahedron. 

3.  The  octahedron. 

4.  The  regular  fix-fided  prifm. 

5.  The  dodecahedron,  terminated  by  equal  rhombs. 

6.  The  dodecahedron,  with  triangular  faces,  compo¬ 
fed  of  two  pyramids,  united  bafe  to  bafe. 

But  the  nucleus  or  primitive  form  of  a  cryftal,  he  ob- 
ferves,  is  not  the  laft  term  of  its  mechanical  divifion.  It 
may  be  fubdivided  parallel  to  its  different  faces,  and 
fometimes  alfo  in  different  directions.  If  the  nucleus 
or  primitive  form  be  a  parallelopiped,  which  cannot  b* 
fubdivided,  but  in  a  direction  parallel  to  its  faces,  as 
takes  place  in  carbonate  of  lime,  it  is  obvious  that  the 
integrant  particle  or  molecule  is  fimilar  to  the  nucleus  ^ 
itfelf.  And  he  has  found  by  experiment,  that  the  pj?urc  of 
figure  of  the  integrant  particles  of  all  cryflals  may  betheinte- 
reduced  to  the  three  following.  Thefe  are,  grants 

1.  The  tetrahedron,  or  the  fimpleft  of  all  pyramids.  £^cs* 

2.  The  triangular  prifm,  or  the  fimpleft  of  all  the 
prifms. 

3.  The  parallelopiped,  or  the  fimpleft  of  the  folids, 
which  have  their  faces  parallel. 

From  thefe  primitive  forms,  the  difference  of  fize, 
proportion,  and  denfity  of  the  different  particles  of 
bodies,  he  fuppofes,  may  account  for  all  the  differences 
of  attraction  which  take  place  in  Ample  aggregation 
and  compofition  of  bodies.  The  integrant  particles 
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nity.  fome times  unite  by  their  faces,  and  fometimes  by  their 
M* /~'  edges,  in  forming  the  primitive  cryftals  and  this 
accounts  t  for  the  different  figures  of  the  primitive 
cryftals,  which  .are  compofed  of  integrant  particles 
of  the  fame  form.  But  bodies  when  they  are  cry- 
ftallized,  do  not  always  exhibit  the  fame  primitive 
form.  The  deviations  from  this,  and  the  varieties  of 
33  forms  which  are  produced,  are  called  by  Hauy  fecond - 
jf  -’ary  ary  forms .  In  tome  falts,  for  inftance,  the  primitive 
form  is  the  o&ahedron  \  but  in  deviating  from  this 
form,  they  alfume,  when  cryftallizcd,  that  of  the  cube 
or  the  dodecahedron. 

Thefe  fecondary  forms  feem  to  depend  fometimes 
an  variations  in  the  ingredients  which  compofe  the  in¬ 
tegrant  particles  of  particular  bodies,  the  folvent  in 
which  the  cryftals  are  formed,  or  the  different  de¬ 
crements  of  the  laminae  of  the  cryflals.  But  for  a  full 
view  of  this  ingenious  theory,  fee  Crystallization. 

Sect.  III.  Of  the  Attraction  of  COMPOSITION V 

Bodies  which  are  compofed  of  particles  of  the  fame 
nature  cohere  with  a  certain  force,  as  in  the  partieles 
of  water  or  of  mercury,  and  thefe  of  wood  or  of  me¬ 
tal  ,  and  this  forGe,  we  have  feen,  a&s  with  very  dif¬ 
ferent  degrees  of  intenfity.  In  the  two  former,  the 
water  and  the  mercury,  it  is  comparatively  weak,  but 
\f  in  the  two  latter  it  is  very  powerful. 

« fined,  But  the  diflimilar  partieles  of  bodies  *alfo  enter  into 
combination  ;  and  thus  combined,  form  homogeneous 
fubflances,  whofe  particles  cohere  with  very  great 
force  *,  and  wherever  thefe  combinations  take  place, 
the  force  of  cohefion  between  the  particles  of  eaeh  of 
the  bodies  muft  be  destroyed  or  overcome,  before  the 
new  combination  can  take  place.  Thus  a  piece  of 
marble  is  diffolved  in  muriatie  acid  j  but  before  this 
can  take  place,  the  force  of  cohefion  which  exifled  be¬ 
tween  the  partieles  of  the  marble  muft  be  overcome  3 
or,  in  other  words,  the  force  of  attraction  between  the 
particles  of  muriatic  acid  and  the  particles  of  the  mar¬ 
ble  is  greater  than  that  between  the  partieles  of  mar- 

!ble  themfelves.  This  attraction  then  which  exifts  be¬ 
tween  the  partieles  of  fubflances  of  a  different  nature, 
has  been  called  the  attra&ion  of  compojitiony  heterogene - 
ous  affinity ,  or  more  properly  chemical  affinity . 

Waffini-  This  attraClion,  or  this  affinity,  does  not  exift  be- 
ty  hited.  tween  the  particles  of  all  bodies.  Thus  there  is  no 
affinity  between  a  piece  of  marble  and  water,  as  is  the 
cafe  between  marble  and  muriatic  aeid  3  and  it  is  faid 
that  there  is  no  affinity  between  oil  and  water,  becaufe 
the  particles  of  the  one  do  not  enter  into  combination 
it  with  thofe  of  the  other. 

f  iance  Chemiftry  may  he  faid  to  be  the  hiftory  of  affinities, 
as  it  confifts  in  the  detail  of  the  numerous  and  various 
compofitions  and  decompofitions  which  take  place 
among  natural  bodies.  Without  attending  to  the  phe¬ 
nomena  which  arife  from  affinity,  the  chemift  could 
carry  on  no  proeefs,  either  of  fynthefis  or  nnalyfis  ; 
for  it  is  by  means  of  their  affinities  that  the  chemical 
nature  of  bodies  can  be  difeovered. 

In  taking  a  general  view  of  the  phenomena  which 
depend  upon  chemical  attraClion,  the  changes  or  events 
Thich  arc  the  refults  of  this  aClion,  have  been  divided 
into  certain  claffes,  and  from  their  beings  couftant  and 
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uniform,  they  have  been  charaClerized  by  the  name  of  Affinity* 
laws  of  chemical  affinity .  Thefe  may  be  conftdered  as  11  J 

ehemical  axioms  which  are  the  principles  or  foun¬ 
dation  of  the  fcience,  and  therefore  it  is  neceffary  that 
they  fhould  be  well  underftood,  before  we  enter  into 
the  detail  of  the  faCls  which  it  embraces. 

The  celebrated  Fourcroy,  whofe  indefatigable  la- Laws, 
bours  and  extenfive  views  in  ehemical  fcience  will  al¬ 
ways  be  admired  and  valued,  has  arranged  the  faCts 
which  depend  on  chemical  affinity  under  ten  different 
heads,  which  he  has  denominated  the  laws  of  affinity . 

In  illuftrating  this  interefting  part  of  chemical  fcience, 
we  fhall  obferve  the  fame  arrangement. 

First  Law. 

Chemical  affinity  takes  place  only  between  bodies  of  a  93- 
different  nature ,  or  between  diffimilar  particles .  Affinity 

This  law,  when  conftdered  as  a  law  of  chemical  af- 
finity,  maybe  regarded  as  negative  3  for  when  the  par- prides, 
tides  of  bodies  of  the  fame  nature  combine  together, 
it  is  by  the  foree  of  cohefion,  and  therefore  comes 
under  that  fpecies  of  affinity  called  the  attraction  of 
aggregation.  No  chemical  aCtion  has  taken  place, 
no  new  compound  is  formed  j  which  arc  the  charac- 
teriftics  of  chemieal  affinity. 

But  as  an  inftance  of  the  effeCt:  of  chemical  affinity 
between  two  bodies  of  a  different  nature,  we  may  re¬ 
fer  to  the  experiments  above  alluded  to,  of  the  combina¬ 
tion  whieh  takes  place  between  a  piece  of  marble  and 
muriatic  acid*,  for  by  mutual  action  between  thefe 
two  bodies  the  marble  has  disappeared,  and  the  aeid 
has  totally  ehanged  its  properties.  The  compound^ 
whieh  is  the  relult  of  this  combination,  proves  that 
the  heterogeneous  bodies  have  entered  into  intimate 
union  with  each  other. 

Chemical  affinity  may  aCl  between  two  bodies,  and 
a  combination  take  place,  when  thefe  bodies  are  totally 
uncombined  with  all  others.  In  this  cafe  the  combi¬ 
nation  is  produced  by  the  force  of  affinity  between  the 
two  bodies ;  but  when  one  or  both  of  thefe  bodies  is 
in  a  ftate  of  combination  with  others,  the  bodies  which 
are  faid  to  have  the  greater  affinity  for  each  other,  do 
not  entirely  combine  together,  and  leave  the  bodies  with 
whieh  they  were  firft  in  combination.  Suppofe  A  and  B 
are  two  bodies  which  have  an  affinity  for  each  other,  and 
are  in  a  ftate  of  combination ;  and  fuppofe  C  is  a  third 
body  which  has  a  ftronger  affinity  for  the  body  B  than, 
the  affinity  which  exifts  between  A  and  B.  Now, 
the  body  C  having  a  greater  affinity  for  the  body  B 
than  what  exifts  between  the  compound  body  AB 
when  it  is  brought  into  circumftanees  where  the 
force  of  that  affinity  can  be  exerted,  the  compound 
body  AB  will  be  decompofed,  that  is,  the  body  C 
will  combine  with  the  body  B,  and  will  leave  the 
body  A.  It  was  formerly  fuppofed  by  chemical  phi- 
lofophers,  that  this  decompofition  was  complete  j  that 
is,  as  in  the  eafe  Hated  above,  the  affinity  between  C. 
and  B  being  greater  than  the  affinity  between  A  and 
B,  the  body  C,  wh-M.  in  fufficient  quantity,  abftra&ed 
every  particle  of  the  body  B  from  its  combination 
with  the  body  A.  But  the  experiments  and  obferva— 
tions  of  the  fagaeious  Berthollet  have  plaeed  this  mat¬ 
ter  in  a  new  light.  This  will  be  heft  illuftrated  by 
detailing  fome  of  the  experiments  by  which  this  inge¬ 
nious 
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nious  philofopher  lias  clearly  afeertained  many  curious 
fa£ts  with  regard  to  chemical  affinity  (d). 

The  fulphuric  acid  has  a  very  ftrong  affinity  for  the 
earth  called  barytes,  forming  with  it  a  compound  whieh 
is  infoluble  either  in  hot  or  cold  water.  Sulphuric 
acid  al to  has  an  affinity  for  potaffi,  but  it  is  much  weaker 
than  that  which  exifts  between  the  acid  and  barytes ; 
yet  the  potaffi,  although  pofleffed  of  the  weaker  affinity, 
abftra&s  part  of  the  fulphuric  acid  from  the  barytes, 
and  combines  with  it.  This  is  proved  by  Berthollct 
In  the  following  experiment. 

1.  He  took  equal  quantities  of  pure  potaffi,  and 
fulphate  of  barytes  (e),  and  boiled  them  together  in  a 
fmall  quantity  of  water.  According  to  the  views  of 
former  chemifts  with  regard  to  chemical  affinity,  no 
decompofition  ffiould  take  place,  becaufe  the  affinity 
between  the  fulphuric  acid  and  the  barytes  was  ftrong- 
er  than  that  between  the  acid  and  the  potaffi.  But 
from  the  refult  of  this  experiment  it  appears,  that  the 
fulphate  of  barytes  was  partially  deeompofed  by  the 
potaffi,  and  that  the  fulphuric  acid  was  divided  be¬ 
tween  the  two  bafes  ;  that  is,  between  the  barytes  and 
the  potaffi. 

2.  The  oxalic  acid  has  a  greater  affinity  for  lime  than 
for  potaffi  *,  but  if  oxalate  of  lime,  that  is  oxalic  acid 
combined  with  lime,  be  boiled  along  with  potaffi  in  a 
fmall  quantity  of  water  in  the  proportion  of  one  part 
of  the  oxalate  of  lime  to  two  of  the  potaffi,  a  partial  de¬ 
compofition  of  the  oxalate  of  lime  w  ill  take  place,  part 
of  the  oxalic  acid  is  abftra&cd  from  the  lime,  and  com¬ 
bines  with  the  potaffi  *. 

3.  One  part  of  phofphate  of  lime  was  boiled  together 
in  a  fmall  quantity  of  water  with  two  parts  of  potaffi. 
The  phofphoric  acid  has  a  greater  affinity  for  lime 
than  for  potaffi  *,  but  from  this  experiment  it  appeared 
that  the  phofphate  of  lime  was  partially  deeompofed, 
and  part  of  the  phofphoric  acid  having  combined  with 
the  potaffi,  formed  the  new  compound,  phofphate  of 


potaffi. 

From  thefe  experiments  Berthollet  obferves,  that 
the  bafes  which  are  fuppofed  to  form  the  ftrongeft 
combinations  with  the  acids  may  be  feparated  from 
them  by  others  wffiofe  affinities  are  fuppofed  to  be 
weaker,  and  that  the  acid  divides  itfelf  between  the 
tw  o  bafes.  Where  a  fmall  quantity  only  of  the  decom- 
pofing  fubftanee  is  employed,  the  effecl  is  not  percep¬ 
tible  *,  but  if  a  large  quantity  be  employed,  as  in  one 
of  the  above  experiments,  if  the  fulphate  of  barytes  had 
been  treated  with  fucceffive  portions  of  potaffi,  it  would 
have  been  ultimately  and  almoft  entirely  deeompofed  5 
for  the  weaker  affinity  of  any  body  is  made  up  by  in- 
creating  the  quantity  of  that  body. 

Bergman  has  remarked,  that  if  fix  times  as  much  of 
the  decompofing  fubftanee  be  employed  as  is  fufficient 
to  faturatc  the  bafe,  a  decompofition  will  be  effedted, 
which  may  be  eontidered  as  total,  becaufe  the  oppofing 
fubftanee  retains  fo  fmall  a  part  of  that  with  which  it 
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was  combined,  that  it  may  efeape  the  obferver’s  notice,  Affi , 
and  be  confidered  as  an  evanefeent  quantity.  But  the*— 
above  experiments  {hew,  that  a  fimilar  decompofition 
could  be  produced,  if  the  reverfc  of  the  experiment 
which  Bergman  recommends  had  been  attempted. 

When  one  fubftanee  adls  on  another  in  combination 
with  a  third,  the  fubjedt  of  combination  divides  itfelf 
between  the  two  others,  not  only  in  proportion  to  the 
energy  of  their  refpedlive  affinities,  but  alfo  in  propor¬ 
tion-  to  their  quantities.  The  two  fubftances  which 
adt  on  the  combination  may  be  eontidered  as  oppofing 
forces  adling  on  the  fubjedl  of  combination,  and  lharing 
it  between  them  in  proportion  to  the  intenfity  of  their 
adlion ;  and  this  intenfity  may  be  eftimated  by  the  i 

quantity  of  the  fubftanee  and  the  energy  of  its  affinity. 

The  effedl,  therefore,  mull  increafe  or  diminiffi  as  the 
quantity  increafes  or  diminiihes.  Thus  it  appears  that 
eledlive  affinity  in  general  does  not  adt  as  a  determinate 
force  by  which  one  body  can  completely  feparate  ano¬ 
ther  from  a  combination  but  that  in  all  compofitions 
and  deeompofitions  produced  by  affinity,  there  is  a  par¬ 
tition  of  the  fubjedt  of  the  combination  between  the  two 
bodies,  the  energy  of  whofe  affinities  is  oppofed,  and  the 
proportions  of  this  partition  depend  not  folely  on  the 
difference  of  energy  in  the  affinities,  but  alfo  on  the 
difference  of  the  quantities  of  the  bodies ;  for  it  has 
been  obferved  that  an  excefs  of  the  quantity  of  the  body 
whofe  affinity  is  the  weaker,  compenfates  for  the  wcak- 
nefs  of  affinity. 


Second  Law. 

Chemical  affinity  takes  place  only  between  the  ultimate 
particles  of  bodies . 

The  attradlion  of  aggregation  or  eohefion  which  is 
exerted  between  the  integrant  particles  of  bodies,  is 
oppofed  to  the  adtion  of  chemical  affinity.  Fer,  as  in 
the  cafe  juft  mentioned,  of  the  combination  that  takes 
place  between  a  piece  of  marble  and  muriatic  acid,  the 
force  of  eohefion  between  the  particles  of  the  marble 
muft  be  overcome  before  chemical  adlion  begins,  and 
a  new  compound  can  be  formed.  The  new  compound 
confifts  of  the  conftituent  particles  of  the  two  bodies, 
which  are  nowr  intimately  united  by  the  force  of  affini¬ 
ty  which  exifts  between  them. 
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Third  Law. 

Chemical  affinity  takes  place  between  fever  al  bodies .  ^et^?e 

It  is  not  merely  compounds  confifting  of  the  parti- feveral 
cles  of  two  bodies,  that  are  formed  by  chemical  affini-dies. 
ty,  for  we  {hall  find  that  there  are  numerous  iaftanecs 
of  three  or  four  fubftanecs  entering  into  chemical  com¬ 
bination.  Alum,  a  well  known  fubftanee,  is  a  com¬ 
pound  of  three  fubftances  which  have  entered  into  che¬ 
mical  union.  Thefe  are,  fulphuric  acid,  alumina  or 
pure  clay,  and  potafii.  The  fame  thing  happens  alfo 
in  all  thofe  compounds  whieh  are  called  triple  falls, 
which  confift,  like  alum,  of  three  different  fubftances  5 

but 


(d)  The  reader,  it  is  hoped,  will  find  no  difficulty  in  underftanding  the  general  reafonings  on  this  fubje<ft  5  but 
he  will  be  able  to  comprehend  it  fully,  after  the  fubftances  whofe  affinities  are  given  as  examples,  are  treated  of 
in  detail  in  their  proper  places. 

(f.)  This  is  the  compound  of  fulphuric  acid  and  barytes,  according  to  the  new  chemical  nomenclature,  the 
principles  of  which  will  be  afterwards  explained. 
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but  the  rnoft  remarkable  inftances  of  the  effeds  of 
chemical  affinity  on  ieveral  bodies  arc  obferved  in  the 
alloys  of  fome  of  the  metals.  The  temperature  at 
which  the  metals  are  fufed  is  generally  pretty  high, 
but  an  alloy  of  fome  of  them  may  be  brought  to  a  (late 
of  fufion  at  a  low  temperature.  This  is  the  cafe  with 
the  alloy  of  bifmuth,  lead,  and  tin,  which  maybe  melt¬ 
ed  at  the  temperature  of  boiling  water,  which  is  far 
below  the  fufing  point  of  any  of  the  uncombined  metals, 
and  ffiews  by  this  change  of  their  properties,  that  a 
chemical  union  has  been  effeded. 

Fourth  Law. 

That  chemical  affinity  may  take  place  between  two  bo¬ 
dies ,  it  is  neceffianj  that  one  of  them  be  in  the  liquid  or 
Jiuid fate . 

The  folution  of  a  folid  body  in  a  fluid,  may  be  cou¬ 
riered  as  the  deftrudion  of  the  cohefion  of  its  parti¬ 
cles,  and  their  equal  diffufion  in  that  fluid.  It  is  the 
combination  of  the  particles  of  the  folid  with  thofc  of 
the  fluid )  and  the  compound  Hill  poffeffes  the  charac- 
teriftic  phyfical  properties  of  the  fluid.  Thus,  in  the 
firft  place,  the  force  of  cohefion  between  the  particles 
of  a  folid  body  is  deftroyed,  by  its  folution  in  a  fluid  j 
which  force  mull  always  be  overcome  before  a  new 
compound  can  be  formed  by  the  adion  of  chemical  af¬ 
finity.  But,  2dly,  The  particles  of  a  body  diflolved 
in  a  fluid  are  in  their  ultimate,  or  at  leaft  very  minute, 
ftate  of  diviflon  ;  by  which  means  the  points  of  contad 
between  the  particles  of  the  body  held  in  folution, 
and  thofc  of  any  other  with  which  it  may  Combine, 
are  greatly  multiplied  *  and  thus  the  operation  of  che¬ 
mical  adion  between  thefe  particles  is  greatly  extended. 
Many  familiar  procefies  are  examples  of  the  effeds  of 
folution,  as  fugar  diflolved  in  water*,  common  fait  in  the 
fame  fluid  5  or  the  experiment  mentioned  above,  of  mar¬ 
ble  in  muriatic  acid.  In  the  proeefs  of  making  glafs 
we  have  another  example  of  the  fame  nature.  The 
two  fubftances  which  enter  into  the  compofition  of 
-glafs  are  in  the  folid  ftate.  Thefe  are  filiceous  earth 
or  fand,  and  an  alkali.  But  to  effed  the  combination 
©f  the  two  folids,  one  of  them  is  brought  to  the  fluid 
ftate  by  the  application  of  heat.  The  alkali  firft  melts, 
and  in  the  ftate  of  fufion  the  fand  or  filiceous  earth 
combines  with  it,  and  forms  an  uniform  compound, 
which  is  glafs. 

But  Berthollct  has  ftiewn,  that  the  folubility  of  bo¬ 
dies  has  a  very  great  influence  in  modifying  the  adion 
of  chemical  affinity.  For,  he  obferves,  when  a  body 
is  in  fome  degree  foluble,  its  adion  is  compofed  of  that 
of  the  part  diflolved  and  of  that  of  the  part  which  has 
retained  its  folidity.  It  follows  that  its  adion  does  not 
increafe  in  proportion  to  the  quantity  employed. 
Lime,  for  inftance,  ads  by  the  part  diflolved,  and 
by  that  which  remains  folid  *,  but  it  is  probably  the 
diflolved  part  which  contributes  principally  to  the  ef¬ 
fed  produced.  If  the  quantity  of  lime  employed  in 
an  experiment  be  doubled,  without  increaftng  the 
quantity  of  the  liquid,  the  quantity  of  lime  diflolved 
w  ill  rather  be  diminiflied  than  inereafed,  becaufe  a  part 
of  the  liquid  is  abforbed  by  the  lime  which  has  been 
added. 

If  an  infoluble  combination  can  become  foluble  by 
keing  deprived  of  a  part  of  its  compofition,  the  incon¬ 
venience  of  infolubility  is  ealily  removed.  Thus  it  is 
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when  the  phofphate  of  lime  is  aded  on  by  an  acid.  A  ffinity^ 
The  part  of  it  which  is  within  the  fphere  of  adion  is  Jr  ^  ^ 

inftantly  converted  into  an  acidulous  phofphate,  and 
the  other  part  fucceflively,  until  both  the  oppofed  fub¬ 
ftances  be  reduced  to  a  liquid  ftate. 

44  When  an  eliminated  fubftancc  becomes  infoluble, 
the  precipitate  w  hich  is  formed  retains  a  portion  of  the 
fubftancc  with  which  it  was  combined,  in  proportion 
to  the  individual  forces  vrhich  aded  in  the  moment  of 
the  precipitation.  The  operation  is  no  farther  in¬ 
fluenced  by  this  portion,  lo  that  the  quantity  of  the 
precipitating  body  adequate  to  the  precipitation  is  all 
.that  is  neceflary  until  the  end  of  the  operation.  But 
the  cafe  is  different  when  the  eliminated  fubftance  af- 
fumes  the  liquid  ftate,  for  then  the  refiftance  increafes 
according  to  the  progrefs  of  the  deeompofition ;  and 
hence  it  follows,  if  a  fubftance  nearly  infoluble  be 
oppofed  to  a  combination,  and  its  adion  be  confe- 
quently  only  partial,  whilft  the  fubftance  eliminated 
remains  liquid,  that  the  deeompofltion  muft  be  quickly 
flopped,  whatever  may  be  the  force  of  the  affinities*. 

Becaufe  it  has  been  already  ftiewn  that  the  decompof- 
ing  adion,  depends  not  merely  on  the  affinities,  but  al- 
fo  on  the  relative  quantities  in  adion.  When  the  ful- 
phate  of  potaffi  was  decompofed  by  means  of  lime,  the 
operation  was  neceflarily  flopped  as  foon  as  the  ful¬ 
phuric  acid  was  entirely  divided  between  the  potaffi 
and  lime,  in  proportion  to  their  refpedive  affinities, 
and  to  the  quantity  of  each  which  had  aded  on  the  *  Berthol- 
fulphuric  acid  )  that  is,  in  proportion  to  their  refpedive  s  ^e~ 
maffes  ^^iox* 

But  fluids  in  the  elaftie  flate,  or  the  ftate  of  gas,  Elaftic 
produce  effeds  which  are  contrary  to  thofc  of  the  force  fluids, 
of  cohefion  ;  and  thus  modify  in  a  different  manner 
the  effeds  of  the  particular  affinity  of  each  fubftance. 

Elafticity  ads,  either  by  the  removal  of  fome  fubftances 
from  the  adion  of  others,  or  by  diminifhing  their  pro¬ 
portion  within  the  fphere  of  adion.  But  if  all  the 
fubftances  in  adion  be  in  the  elaftic  ftate,  this  effed 
will  not  follow,  becaufe  then  they  all  exilt  in  a  fmiilar 
condition.  When  a  fubftance,  on  feparating  from  an 
intimate  combination,  affumes  the  ftate  of  gas,  it  be¬ 
comes  elaftic*  and  then  it  can  oppofe  no  further  refif¬ 
tance  to  the  decompofmg  adion.  And  thus  it  appears 
that  fubftances  of  this  nature  do  not  ad  by  their  mafs. 

A  complete  deeompofition  can  then  be  effeded  by  the 
decompofing  fubftance,  and  no  greater  quantity  of  it 
is  required  than  wffiat  would  have  been  neceflary  to 
form  the  compound  by  dired  combination.  Thus, 
carbonic  acid,  which  is  an  elailic  fluid,  may  be  dif- 
engaged  from  its  combination  by  another  fubftance 
whofc  affinity  for  the  bafe  may  be  lefs,  becaufe  that 
other  fubftance  can  ad  by  its  mafs,  and  can  therefore 
overcome  the  affinity  of  the  carbonic  acid  by  its  fuc- 
ceflive  adion.  But  if  the  w  hole  of  the  carbonic  acid 
is  to  be  expelled,  the  decompofing  fubftance  muft  be 
ufed  in  greater  quantity  than  what  is  juft  neceflary  to 
produce  faturation. 

The  adion  which  takes  place  when  concentrated  Example, 
fulphuric  acid  is  poured  On  dry  Common  fait,  that  is, 
both  fubftances  being  as  much  as  poffible  deprived  of 
water,  affords  a  good  illuft ration  of  the  effed  of  the 
elafticity  of  one  of  the  fubftances.  Common  fait  is 
compofed  of  muriatic  acid  and  foda.  The  affinity 
of  the  fulphuric  acid  for  foda  is  greater  than  that 
3K  rf 
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Affinity,  of  muriatic  acid.  When,  therefore,  the  fulphuric  aeid 
v~  is  poured  on  the  common  fait,  it  combines  with  the  foda, 

and  the  affinity  of  the  muriatic  acid  is  diminiffied.  It 
consequently  affumes  the  gafeous  flate,  and  ads  no 
longer  by  its  mafs.  But  if  a  folution  of  common  fait 
in  water  be  employed,  or  a  diluted  acid,  then  the  mu¬ 
riatic  acid  may  be  retained  in  the  water,  and  in  this 
-cafe  it  can  ad  by  its  mafs. 

When,  therefore,  a  fubftance  is  in  the  flate  of  gas, 
its  elafticity  is  to  be  confidercd  as  a  force  oppofed  to  the 
■affinity  of  liquid  fubftances.  When  the  elafticity  of 
gafeous  fubftances  is  diminiffied,  as  happens  by  comprcf- 
lion,  they  then  combine  in  greater  quantity  with  liquids. 
When  water  is  brought  into  contad  with  carbonic  acid, 
which  is  in  the  (late  of  gas,  it  does  not  become  faturat- 
ed  with  that  aeid,  bccaufe  the  elafticity  of  the  gafeous 
acid  oppofes  the  diffolving  power  of  the  water  :  and  be¬ 
fore  its  diffolving  force  is  exhaufted,  the  two  forces  are 
balanced.  But  when  the  oppofing  elaflie  force  is  dimi¬ 
niffied,  as  by  compreffion,  the  diffolving  power  of  the 
water  continues  its  adion,  and  thus  it  is  more  fully  fa- 
tursted  with  the  acid. 

Fifth  Law. 

2  ©3 

Change  of  When  bodies  combine  together ,  they  undergo  a  change 
tempeza-  0j  iemperniUre, 

ture*  In  all  bodies  there  exifts  a  certain  quantity  of  calo¬ 

ric,  or  the  matter  of  heat  ;  but  when  any  change  takes 
place  in  the  nature  or  conflitution  of  anybody,  its 
power  of  retaining  that  portion  of  caloric  is  alfo  changed. 
During  thefe  changes  heat  is  either  given  out  or  ab- 
forbed  ;  and  this  increafe  or  diminution  of  temperature 
becomes  obvious  to  our  fenfes,  or  may  be  mealured  by 
the  thermometer. 

The  effeds  of  this  variation  of  temperature  will  be 
greater  or  lefs,  in  promoting  or  retarding  the  adion  of 
chemical  affinity,  according  to  the  change  which  takes 
place  on  the  fubftances  which  are  decompofed,  or  ac¬ 
cording  to  the  Hate  of  the  compound  which  is  formed. 
When  there  is  a  great  elevation  of  temperature,  incon- 
fequence  of  the  heat  produced  by  the  combination  of 
fubftances,  it  is  neceflary  to  attend  to  the  difference  of 
volatility  of  which  the  fubftances  are  fufceptible  by  that 
elevation  of  temperature.  If  the  fubftances  are  not  all 
in  the  liquid  ftate,  or  if  one  of  them  only  be  foluble, 
the  effed  of  heat  is  to  favour  their  mutual  adion  ;  be- 
eaufe  the  force  of  cohefion,  which  ads  even  between  the 
particles  of  bodies  in  the  liquid  ftate,  is  thus  diminiffied. 
If  the  expanfion  by  heat  of  the  one  of  two  fubftances 
be  greater  than  that  of  the  other,  the  more  expanded 
fubftance  acquires  a  greater  degree  of  elafticity,  and 
this,  as  has  been  already  obferved,  muft  be  confidcred 
as  a  force  oppofing  the  affinity  which  exifted  between 
the  two  bodies. 

In  chemical  combinations,  according  to  this  law,  the 
temperature  changes  ;  and  it  is  either  increased  or  di- 
min idled,  according  to  the  nature  of  the  combination 
which  is  effeded.  This  will  be  beft  illuftrated  by  an 
example  or  two. 

104  1.  When  lime  is  flaked,  that  is,  when  water  is 

Examples.  jffirown  upon  burnt  lime,  a  great  elevation  of  tempera¬ 


ture  takes  place.  The  water  enters  into  combination  Aflk  'I 
with  the  lime  ;  it  paffes  from  the  fluid  to  the  folid  ftate  •, v— \  4  \ 
and,  during  this  change,  a  great  quantity  of  caloric,  or 
the  matter  of  heat,  is  given  out,  which  is  the  eaufe  of 
the  increafe  of  temperature  (f). 

2.  As  an  example  of  two  fluids  when  mixed  together 
producing  a  ftmilar  effed,  take  four  parts  of  concen¬ 
trated  fulphuric  acid,  and  pour  it  on  one  part  of  water; 
the  temperature  of  the  combined  fluids  will  be  elevated 
to  the  boiling  point  of  water. 

In  the  folution  of  folid  bodies  in  a  fluid,  there  is  a 
great  change  of  temperature  ;  but  in  this  cafe  it  is  di¬ 
miniffied.  This  is  particularly  the  cafe  when  falts  are 
diffolved  in  water. 

1.  Take  muriate  of  ammonia,  or  fal  ammoniac,  and 
diffolve  it  in  water,  and  while  the  folution  is  going  on, 
if  a  thermometer  be  plunged  into  it,  there  will  be  a 
confiderable  fall  of  the  mercury  in  confequence  of  the 
abforption  of  caloric,  or  the  diminution  of  temperas 
ture. 

2.  If  one  part  of  water,  at  the  temperature  of  30°  or 
6o°  of  Fahrenheit,  be  poured  on  an  equal  quantity  of 
ice,  the  temperature  of  the  water  will  be  diminifticd  tfr 
the  freezing  point,  or  3  2°. 

3.  A  very  low  temperature  is  produced  by  a  mix-L 
ture  of  ice  and  common  fait ;  and  a  ftill  lower  by  a 
mixture  of  fnow  and  powdered  muriate  of  lime.  But 
we  (hall  become  better  acquainted  with  the  effeds  of 
thefe  fubftances  in  explaining  the  method  of  producing 
Artificial  cold. 

Sixth  Law. 

The  compounds  formed  by  chemical  affinity  pojfefs  new  Compot 
properties ,  and  different  from  thofe  of  their  confituent  have  nr 
parts .  proper; 

We  are  too  little  acquainted  with  the  nature  of  che¬ 
mical  affinity,  to'  be  able  to  determine,  a  priori,  what  is 
to  be  the  refult  of  a  combination  between  two  fubftances. 

No  information  can  be  obtained  what  the  nature  of  the 
union  will  be,  from  knowing  the  properties  of  the  fub¬ 
ftances  which  are  to  be  combined.  It  is  only  by  ex¬ 
periment  that  the  nature  and  properties  of  the  new 
compound  can  be  afeertained. 

Unwilling  to  fuppofe,  or  unable  to  conceive,  that 
the  properties  of  the  two  fubftances  which  enter  into 
combination,  had  totally  difappeared  in  the  new  com¬ 
pound,  the  earlier  chemifts  imagined  that  the  proper¬ 
ties  of  the  latter  were  of  a  middle  nature,  confiding 
of  the  mixed  properties  of  the  compofing  fubftances. 

Hence  the  compounds  of  the  acids  and  the  alkalies* 
were  denominated  middle  falts ,  files  medii,  from  pof- 
fefting  the  combined  properties  of  their  component  fub¬ 
ftances. 

But  the  truth  ©f  this  dodrine,  with  regard  to  th* 
nature  of  compound  fubftances,  has  been  fully  dif- 
proved  by  the  more  accurate  obfervations  of  mo¬ 
dern  chemifts ;  for  it  is  found  by  experiment  that 
the  compound  formed  exhibits  not  a  Angle  property  of 
any  of  the  fubftances  of  which  it  is  compofed.  On 
the  contrary,  of  two  mild  and  infipid  fubftances,  a 
compound  is  formed  which,  is  highly  acrid  and  corro- 


■(f)  The  explanation  of  this  phenomenon  will  be  given,  when  wc  come  to  treat  of  heat. 
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iinity.  five  >  and  the  refult  of  the  combination  of  two  power- 
u  y— '  fully  corrofive  fubffances,  is  frequently  a  mild  and  in- 
lipid  compound. 

It  is  indeed  one  of  the  chara&eriftica  of  chemical 
affinity,  that  there  be  a  total  change  in  the  proper¬ 
ties  of  the  fubilances  which  enter  into  combination. 
This  change  takes  place  in  the  fenfible  qualities  of 
many  of  the  compounds,  and  fomc  of  thefe,  as  an  illuf- 
tration  of  this  law,  may  be  mentioned. 

(i.)  Changes  of  colour.  The  colour  of  lead  is  a 
bluilh  white,  but  when  it  combines  with  oxygen  it  af- 
fumes  a  bright  yellow  or  red  colour,  in  proportion  to 
the  quantity  of  oxygen.  Cobalt,  which  is  of  a  gray 
colour,  when  combined  with  oxygen  becomes  of  a 
fine  blue  ;  and  copper,  which  is  red,  combined  in  the 
fame  way,  exhibits  a  green  colour. 

(2.)  Changes  in  fmell.  1.  The  fmell  of  muriatic  acid 
is  highly  pungent }  ammonia,  or  the  volatile  alkali,  is 
not  lefs  fo  5  but  when  thefe  two  are  combined,  form¬ 
ing  muriate  of  ammonia,  or  fal  ammoniac,  the  new 
compound  is  perfe&ly  inodorous.  This  lall  is  a  re¬ 
markable  inftance  of  two  highly  volatile  and  odorous 
fubilances  becoming  fixed  in  the  compound,  and  defti- 
tute  of  fmell,  and  thus  exhibiting  a  total  change  of 
their  properties. 

2.  The  fmell  of  fulphur  and  of  potalh  is  fcarcely 
perceptible  in  the  uncombined  Hate  ;  but  when  they 
are  united  together,  and  xnoiftened  with  water,  a  moll 
fetid  and  offenfivc  odour  is  emitted. 

(3.)  Changes  in  tallc.  1.  The  talle  «f  fulphur  is  near¬ 
ly  inlipid}  and  oxygen,  which  is  one  of  the  component 
parts  of  the  atmofphcre,  is  not  only  innocent,  but  ne¬ 
ceffary  for  the  exiffence  of  animals  :  but  when  thefe 
two  enter  into  union,  the  compound  formed,  which  is 
fulphuric  acid,  is  one  of  the  moll  corrofive  fubilances. 

2.  Sulphuric  aciS,  which  is  four  and  corrofive,  forms 
a  combination  with  foda,  which  is  alfo  of  a  corrofive 
nature ;  the  refult,  which  is  Glauber  fait,  or  fulphate 

Iof  foda,  is  a  compound  of  a  bitter  naufeous  talle, 
but  poilelTing  none  of  the  properties  of  its  Component 
parts.  y 

* 

Seventh  Law. 

I  :e  of  The  force  of  chemical  affinity ,  is  ejlimated  by  the  force 
liihity  which  is  neceffary  to  feparate  the fubjlances  which  enter 
into  combination . 

In  treating  of  cohefion,  or  the  attra£lion  of  aggre¬ 
gation,  it  was  Hated,  that  the  method  employed  by 
pliilofophers  to  eHimate  that  force,  w7as  to  meafure  the 
>  oppofite  force,  or  that  which  was  neceffary  to  over¬ 
come  the  cohefive  force.  Thus,  the  weight  attached 
to  the  lower  extremity  of  a  metallic  wire  perpendicu¬ 
larly  fufpended,  which  was  juft  fufficient  to  tear  it 
afunder,  is  considered  as  the  meafure  of  its  power  of 
cohefion.  But  it  will  appear  from  what  follow's  that 
this  law  muff  be  adopted  with  confide  rable  modifica- 

107  tion*  .  ... 

V^ated  In  effimating  the  force  of  chemical  affinity,  various 

H  he  time  methods  have  been  propofed  by  different  philofophical 
^totion  jehemiffs.  It  was  thought  by  Wenzel,  that  the  time 
which  one  body  required  to  diffolve  another,  might  be 
confidercd  as  the  meafure  of  the  force  of  affinity  be¬ 
tween  thefe  two  bodies  }  but  it  muff  appear  from  what 
has  been  already  faid,  that  the  time  of  folution  muff 
depend  greatly  on  the  cohefive  force  of  the  body 


which  is  to  be  diffolved,  and  the  nature  of  the  com- 1  Affinity.  ^ 
pound  which  is  formed  )  io  that  from  thefe  deviations, 
no  certain  meafure  can  be  obtained  from  this  method.  I08 
According  to  fome,  the  meafure  of  the  force  of  ehe-by  th  dif- 
mical  affinity  may  be  effimated  by  the  difficulty  of  fG-fi"ult^  f 
parating  the  fubilances  w'hich  have  entered  into  com-  bParatK/n* 
bination  j  or,  by  taking  the  compound  ratio  of  the  fa¬ 
cility  with  wrhich  they  are  combined.  But  as  no  me¬ 
thod  has  been  invented  to  afeertain  either  the  one  or 
the  other,  which  are  the  neceffary  previous  Heps  in 
the  method  propofed,  it  is  impofiible,  in  this  way,  to 
eHimate  the  force  of  chemical  affinities.  105 

Obferving  the  effe£ls  of  the  union  and  abftra£lion  of  by  the  af- 
caloric,  in  the  operations  of  chemical  affinity,  Lavoi- Jcr 
lier  and  La  Place,  in  a  memoir  publilhed  in  1783, 
propofed  this  as  the  method  of  effimating  the  force  of 
affinity.  But  it  feems  fcarcely  poflible  to  meafure  the 
force  of  chemical  affinity  between  tw7o  fubffances  by 
the  degree  of  temperature  w'hich  is  required  to  over¬ 
come  the  force  of  cohefion  j  or,  as  this  degree  of  tem¬ 
perature  lias  no  meafurablc  proportion  with  the  foree 
of  chemical  affinity,  it  can  afford  no  data  for  effima¬ 
ting  this  force.  And  this  quantity  being  variable  and 
unknown,  a  fixed  term  is  wanting  to  form  a  fcale  of  j 

comparifon. 

We  have  already  mentioned,  in  treating  of  adhefioi^ 
the  experiments  of  Dr  Taylor  on  the  adhcfiOn  of  fur- 
faces,  and  the  experiments  and  conclufions  of  Morveau 
and  Achard  on  the  fame  fubje6l.  From  thefe  Mor-* 
veau  has  propofed  to  deduce  a  method  of  effimating 
the  force  of  chemical  affinities.  But  for  an  account 
of  this,  we  refer  the  reader  to  the  firft  fe£lion.  IIC 

A  different  method  has  been  propofed  by  Mr  Kir-  KirwanY 
wran,  in  his  experiments  and  observations  on  the  at-Jeth^* 
tra6live  powers  of  mineral  acids*.  He  obferves,  j'ranhvol* 
that  the  principal  end  which  he  had  “  in  viewr  was,  |xxiau 
to  afeertain  and  meafure  the  degrees  of  affinity  or 
attraction  that  fubfift  between  the  mineral  acids,  and 
the  various  bafes  with  wffiich  they  may  be  combined  \ 
a  fubjeft  of  the  greateft  importance,  as  it  is  upon 
this  foundation  that  chemiftry,  confidcred  as  a  fcience, 
muff  finally  reff  }  and  though  much  has  been  already 
done,  and  many  general  obfervations  laid  down  on 
this  head,  yet  fo  many  exceptions  have  occurred,  even 
to  fuch  of  thefe  obfervations  as  feem  to  have  been  molt 
firmly  eftablilhcd,  that  not  only  a  variety  of  tables  of 
affinity  have  been  formed,  but  many  very  eminent 
chemiffs  have  been  induced  to  doubt  whether  any  gene¬ 
ral  law  w  hatfoever  could  be  traced  f.”  \Ibid,  p.3<> 

u  The  difeovery  of  the  quantity  of  real  acid  in  each 
of  the  mineral  acid  liquor#,  and  the  proportion  of 
real  acid  taken  up  by  a  given  quantity  of  each  bafis 
at  the  point  of  faturation,  led  me  unexpectedly  to  ivhat 
feems  to  me  the  true  method  of  inveftigating  the  quan¬ 
tity  of  attra&ion  w’hich  each  acid  bears  to  the  fcvcral 
bales  to  which  it  is  capable  of  uniting.  For  it  was 
impofiible  not  to  perceive, 

iff,  That  the  quantity  of  real  acid  neceffary  to  fa- 
turate  a  given  "weight  of  each  bafe,  is  inverfely  as  the 
affinity  of  each  bafe  to  fuch  acid. 

2dly,  That  the  quantity  of  each  bafe  requifite  to 
faturatc  a  given  quantity  of  each  acid,  is  dirc&ly  as*  „  , 

the  affinity  of  each  acid  to  fuch  bafe. 

Thus,  100  grs.  cf  each  of  the  acids  require  for  their 
faturation,  a  greater  quantity  of  .fixed  alkali  than,  of 
3  K  2  calcareous 
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,  Affinity.  caleareous  earths,  more  of  this  earth  than  of  volatile  of  magnefia,  than  of  earth  of  alum  j  as  may  be  fecr*  Aftm^ 
^  '  alkali,  more  of  this  alkali  than  of  magnefia,  and  more  in  the  following  table.  '■—v  ■ 

(Quantity  of  bafe  taken  up  by  ioo  grs.  of  each  of  the  three  acids. 


Potaffi. 

Soda. 

Lime. 

Ammonia 

Magnefia. 

Alum 

Srs 

grs. 

grs. 

grs. 

grs. 

grs. 

Sulphuric  acid 

2IJ 

no 

90 

80 

75 

Nitrie  acid 

215 

165 

96 

87 

75 

65 

Muriatic  acid 

215 

89 

79 

71 

55 

u  As  thefe  numbers,”  Mr  Kirwan  obferves,  u  agree 
with  what  common  experience  teaehes  us  eoneerning 
the  affinity  of  thefe  acids  with  their  refpe&ive  bafes, 
they  may  be  confidered  as  adequate  expreffions  of  the 
quantity  of  that  affinity.  Thus,  the  affinity  of  the 
fulphurie  aeid  to  potaffi,  that  is,  the  foree  with  which 
they  unite  to  each  other,  is  to  the  affinity  with  which 
the  fame  aeid  unites  to  lime,  as  215  grs.  to  no;  and 
to  that  whieh  the  nitric  aeid  bears  to  lime,  as  21  C  to 

hi  96*” 

Objections.  But  to  this  method  of  Mr  Kirwan  obje&ions 
have  been  made  by  Morveau  and  Berthollet.  It  is 
Hated  that  the  effential  principle  of  the  foree  of  affi¬ 
nity  being  in  the  direct  ratio  to  the  quantity  of  bafe, 
is  not  fully  eftabliffied.  According  to  the  experiments 
of  Morveau,  a  quantity  of  fulphurie  aeid  containing 
IOO  grs.  of  real  acid,  required  for  faturation  20 1  grs. 
of  eryftallized  earbonate  of  potaffi  :  a  quantity  of  nitric 
aeid  which  contained  100  grs.  of  real  aeid,  required 
302  grs.  for  faturation  j  and  a  quantity  of  muriatic  aeid 
containing  100  grs.  of  real  aeid,  required  no  lefs  than 
90 5  grs.  of  the  fame  fait  for  faturation.  From  thefe 


experiments  it  appears,  .that  Mr  Kirwan ’s  calculations 
are  erroneous,  or  that  the  principle  on  whieh  he  has  pro¬ 
ceeded  is  falfc  \  for  equal  quantities  of  real  acids  re¬ 
quire  for  faturation  different  quantities  of  potaffi  ;  and 
befides,  the  quantity  of  bafe  required  is  in  the  inverfe 
ratio  to  the  foree  of  affinity,  which  is  the  reverfe  of 
Mr  Kirwan’s  principle. 

Mr  Kirwan,  however,  has  acknowledged  the  force 
of  thefe  obje£iions,  and  has  deduced  the  proportion  of 
real  acid  in  the  nitrie  and  fulphurie  acids,  from  lefs 
exceptionable  principles.  His  table,  therefore,  whieh 
expreffes  in  numbers  the  ftrength  of  affinities,  is  confi¬ 
dered  as  the  moil  eorre£f  whieh  has  yet  been  publifh- 
ed  ;  and  his  general  principle,  that  the  quantity  of  bafe 
required  to  faturate  a  given  quantity  of  real  aeid,  is 
the  expreffion  of  the  force  of  affinity  between  the  aeid 
and  the  bafe,  feems  to  reeeive  additional  confirma¬ 
tion  in  proportion  to  the  progrefs  of  ehemieal  know¬ 
ledge. 

Mr  Kirwan  has  eorre&ed  the  quantity  of  bafe  taken 
up  by  100  parts  of  fulphurie,  nitric,  muriatie,  and 
earbonie  aeids,  as  will  be  feen  in  the  following  table*.  * ^ 

Min.  Wt 
ten . 


IOO  pts. 

Potaffi. 

Soda. 

Ammonia. 

Barytes. 

Strontites. 

Lime. 

Magnefia. 

Sulphur  ie 
Nitrie 
Muriatic 
Carbonic 

121.48 

”7-7 

177.6 

95-1 

78.32 

73-43 
136. 2 
149.6 

26.05 

40.35 

58.48 

- i - 

200. 

178.12 

314.46 

354-5 

138. 
116.86 
216.21 
*3I-  + 

7°. 

55-7 

1 18.3 
122. 

57-92 

47.64 

89.8 

50- 

But  aeeording  to  the  experiments  and  obfervations 
©f  Berthollet,  as  the  foree  of  affinity  varies  in  propor¬ 
tion  to  the  mafs  of  any  body,  no  method,  however  ac¬ 
curate  in  other  refpefts,  will  afford  a  certain  rule  for 
eifimating  the  force  of  ehemieal  affinity. 


Eighth  Law. 

Different  Bodies  have  different  degrees  of  affinity  for  each  other . 
affinities  On  the  different  foree  of  affinity  whieh  exifts  be- 
among  tween  different  bodies,  depend  many  of  the  moft  im- 

bodies.  portant  operations  in  chemiflry  •,  and  it  is  by  multiply¬ 

ing  the  obje&s  of  this  law,  that  ehemieal  feienee  can 
be  improved  and  extended. 

Two  kinds.  Affinities  have  been  divided  into  two  kinds,  fimple 
*  affinity,  and  compound  affinity ;  or  fimple  ele&ive  at¬ 
tractions,  and  double  ele&ive  attra&ions. 

Between  Simple  affinity.— The  firft  of  thefe  includes  all  thofe 
two  bodies,  combinations  which  direftly.  take  plaee  between  two 
bodies,  or  when  muriatic  acid  and  lime  are  combined 
together.  It  is  alfo  a  eafe  of  fimple  affinity,  or  fingle 
eleCiive  attraftion,  when  to  a  folution  which  contains 


two  fubftances,  there  is  added  a  third  which  produces 
the  feparation  of  one  of  the  diffolved  bodies.  This 
takes  place  when  potaffi  is  added  to  the  folution  of 
lime  in  muriatic  aeid.  The  potaffi  has  a  ffronger  affinity 
for  the  muriatic  acid  than  the  lime  \  it  therefore  fe- 
parates  the  acid  from  the  lime,  combines  with  it,  and 
remains  in  the  folution.  The  lime  thus  feparated  from 
its  combination,  appears  in  the  folid  form,  and  falls  to 
the  bottom.  This  is  called  a  precipitate. 

In  praClieal  chemiflry  precipitates  are  diffinguifhed precipk 
into  feveral  kinds.  It  is  faid  to  be  a  real  or  true  pre-tates. 
eipitate  when  the  body  whieh  is  difengaged  from  the 
combination  falls  to  the  bottom,  as  in  the  cafe  above, 
where  the  lime  fell  to  the  bottom,  after  being  feparated 
from  the  muriatie  acid.  A  falfe  preeipitate  is  when 
the  new  compound  whieh  is  formed  falls  down,  as 
when  fulphurie  aeid  is  added  to  any  folution  of  lime  ; 
for  the  compound  being  infoluble,  it  appears  in  the 
form  of  a  precipitate.  A  preeipitate  is  faid  to  be  pure 
when  the  body  which  has  been  decompofed,  can  be  formed 
again  from  the  feparated  conffituent  parts )  and  impure 

when 
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snity,  when  this  cannot  be  cffe&ed  5  that  Is,  probably,  when 
V'-—'  the  decompofition  has  not  been  complete.  It  fometlmes 
happens  when  a  body  which  confifts  of  two  fubftanccs, 
Is  decompofed  by  means  of  a  third,  that  the  difengaged 
fubftance  alTumes  the  elaftic  form.  This  is  the  cafe 
when  muriate  of  ammonia  is  decompofed  by  quicklime. 
The  muriatic  acid  which  is  in  combination  with  the 
ammonia,  unites  with  the  lime,  for  which  it  has  the 
greater  attra&ion 5  and  the  ammonia  is  fet  free,  and  is 
IX6  inftantly  volatilized. 

reen  Compound  affinity . — But  there  are  fub fiances  which 
than  cannot  be  decompofed  when  a  third  fubflance  is  pre¬ 
ferred.  The  affinity  of  the  two  fub  fiances  A  and  B 
in  combination,  may  be  fo  much  flrongcr  than  the  af¬ 
finity  of  a  third  C  for  either  A  or  B,  that  no  decompo- 
fition  will  take  place  when  the  body  C  is  prefented  to 
the  compound  of  A  andB.  Suppofe  the  two  fubftanccs 
A  and  B  are  held  united  with  a  force  equal  to  i  2,  and 
the  force  of  affinity  between  the  body  C  and  B  is  equal 
only  to  8,  it  is  obvious  that  no  change  can  be  effected, 
becaufe  the  force  of  affinity  between  C  and  B  cannot 
overcome  the  cohefive  force  that  exifts  between  A  and 
B,  But  if  a  fourth  body  D  is  prefented  to  the  com¬ 
pound  A  and  B,  and  a£ls  with  a  force  on  the  body  A 
equal  to  6,  while  the  body  C  a£ls  on  B  with  a  force 
equal  to  8,  it  is  evident  that  the  combined  aftion  of 
thefe  two  forces  will  overcome  the  force  of  affinity  be¬ 
tween  A  and  B,  wffiich  was  fuppofed  to  be  equal  to  I  2, 
becaufe  the  meafure  of  a  force  equal  to  14  is  greater 
than  one  equal  to  1 2  5  and  in  this  way  the  decompofi- 
tion  of  the  body  A  and  B  is  effe&ed  by  the  united  ac¬ 
tion  of  two  other  bodies,  which  would  not  have  fucceed- 
ed  had  any  one  been  prefented  to  it  ftngly.  From  this 
double  a£lion  a  decompofition  of  this  kind  is  called  a 
double  ele&ive  attraBion ,  a  name  given  by  Bergman,  or 
a  cafe  of  /Compound  or  complex  affinity,  as  it  has  been 
propofed  to  be  denominated*  by  later  chemifts. 

Bergman  invented  a  method  of  exhibiting  thefe  at¬ 
tractions,  as  in  the  following  diagram. 


Sulphate 
of  potaih. 


Nitrate  of  Potaih. 


Potaih. 


Sulphuric 

acid. 


Nitric  acid. 


Oxide  of 
filvcr. 


Sulphate  of  filver. 


Nitrate 
of  filver. 


In  this  example  the  fubftances  to  be  decompofed  are 
placed  on  the  right  and  left  iides  of  the  diagram.  ^  Thefe 
are  the  fulphate  of  potaih,  compofed  of  fulphuric  acid 
and  potaih  on  the  left  iide  ;  and  the  nitrate  of  filver, 
which  coniifts  of  nitric  acid  and  the  oxide  of  filvcr. 
When  thefe  compounds  are  combined  together,  a  de- 
cempofttion  is  eifeCled  by  the  mutual  affinities  between 
the  conftituent  parts  of  the  compounds.  Thus  the  ful- 
phuric  acid  in  combination  with  the  potaih,  forms  a 
new  compound  with  the  oxide  of  filver,  and  the  ni¬ 
tric  acid  in  combination  with  the  filver,  forms  a 
new  compound  with  the  potaih  $  becaufe  the  him  of 
the  force  of  affinities  between  the  nitric  acid  and  the  pot- 
aih,  and  the  fulphuric  acid  and  the  oxide  of  filver,  is 
greater  titan  the  fum  of  the  affinities  between  the  ful- 
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fulphuric  acid  and  the  potafli,  and  the  nitric  acid  and  j  flinty. ^ 
the  oxide  of  filver  5  and  thus  an  exchange  of  principles  " 

takes  place,  and  the  new  compounds  are  reprefented  at 
the  top  and  bottom  of  the  diagram,  namely  the  nitrate 
of  potaih  and  the  fulphate  of  filver. 

Mr  Elliot  in  the  year  1782  propofed,  as  an  improve¬ 
ment  on  Bergman’s  method,  to  reprefent  the  force  of 
thefe  attractions  by  numbers.  The  fame  cafe  in  Mr 
Elliot’s  method  is  reprefented  in  the  following  dia¬ 
gram. 


Nitrate  of  potaih. 


Sulphate 
of  potaih. 


Potafli. 

8 

Nitric  acid. 

9 

2 

Sulphuric 

Oxide  of 

acid. 
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ftlver. 

. j 

Sulphate  of  ftlver. 


Nitrate 
of  ftlver. 


As  it  is  thus  reprefented,  the  fulphuric  acid  and  the 
potaih  are  fuppofed  to  a  Cl  with  a  force  equal  to  9  *  and 
the  nitric  acid  and  the  oxide  of  ftlver  attract  with  a 
force  equal  to  2.  The  affinity  of  the  potaih  for  the 
nitric  acid  is  equal  to  8  5  and  the  affinity  between  the 
fulphuric  acid  and  the  oxide  of  ftlver  is  equal  to  4. 

But  9  +  2=11,  and  8+4=125  consequently  the  fum 
of  the  affinities  between  the  nitric  acid  and  the  potaih, 
and  the  fulphuric  acid  and  the  oxide  of  ftlver,  exceeds 
the  fum  of  the  affinities  between  the  nitric  acid  and  the 
oxide  of  ftlver,  and  the  fulphuric  acid  and  the  potaih, 
and  thus  a  decompofition  is  effeCled.  ^  1Xy 

But  u  in  all  decompofition,”  fays  Mr  Kirwans,  4 1  we  Two  forces 
mult  confider,  firft,  the  powers  which  refill:  any  decom-to  be  coa- 
pofition,  and  tend  to  keep  the  bodies  in  their  prefentfidered* 
ftate  5  and  2dly,  the  powers  which  tend  to  effeCl  a  de¬ 
compofition  and  a  new  union.  I  he  firft  I  fhall  call 
quiefeent  affinities,  and  the  fecond,  divellent. 

“  A  decompofition  will  always  take  place  when  the 
fum  of  the  divellent  affinities  is  greater  than  that  of  the 
quiefeent  5  and  on  the  contrary  no  decompofition  will 
happen  when  the  fum  of  the  quiefeent  affinities  is  fupe- 
rior  to,  or  equal  to  that  of  the  divellent  :  all  we  have 
to  do,  therefore,  is  to  compare  the  fums  of  each  of  thefe 
powers.  Thus,  if  the  folutions  of  fulphate  of  potaih 
and  nitrate  of  lime  be  mixed  together,  a  double  de¬ 
compofition  will  take  place.”  ’This  may  be  illuftra- 
ted  by  the  following  diagram. 
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The  affinities  between  the  nitric  acid  and  lime,  and 
r  between  the  fulphuric  acid  and  the  potafh,  which  taken 
together  amount  to  311,  are  the  quiefeent  affinities. 
The  affinities  of  the  fulphuric  aeid  and  the  lime,  and 
of  the  nitric  acid  and  the  potafh,  are  the  divellent  af¬ 
finities  which  are  oppofed  to  the  firfl.  But  the  amount 
of  the  latter  is  equal  to  325,  that  is,  the  combined  af¬ 
finities  of  the  fubilances  which  tend  to  form  a  new 
combination,  and  thus  they  overcome  the  foree  of 
the  refiftancc  of  the  quiefeent  affinities,  as  325  exceeds 
31 1. 


Muriate  of  potafh. 


Muriatic 
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Another  example  will  ferve  to  make  this  deeom¬ 
pofition  by  double  or  compound  affinity  flill  more  fa¬ 
miliar. 


Carbonate  of  barytes. 

In  this  cafe  a  folution  of  muriate  of  barytes  is  mix, 
ed  with  a  folution  of  the  carbonate  of  potafh.  The  af¬ 
finity  of  the  muriatic  acid  for  the  barytes,  and  that  of 
the  potafh  for  the  carbonic  acid,  are  the  quiefeent  affini¬ 
ties  which  are  oppofed  to  any  deeonipoling  force.  But 
on  die  contrary,  the  affinity  of  the  muriatic  acid  for 
the  potafh,  and  that  of  the  barytes  for  the  carbonic  acid, 
are  the  divellent  affinities.  The  quiefeent  affinities  are 
only  equal  to  45,  while  the  fum  of  the  divellent  affiiiL 
tics  is  equal  to  46  *,  the  latter  muff  therefore  prevail. 
The  former  combinations  are  broken,  and  indead  of 
muriate  of  barytes,  and  carbonate  of  potafh,  we  obtain 
muriate  of  potafh  and  carbonate  of  barytes,  which  lat¬ 
ter  is' infolubie,  and  is  therefore  precipitated. 

But  Berthollet  has  fhown  that  the  force  of  affinity 
is  not  confiant  and  uniform,  but  is  greatly  influenced 
by  the  quantity  and  the  ftate  of  faturation.  As,  for  in¬ 
fiance,  when  two  bafes  aft  in  oppofition  on  an  acid, 
the  acid  divides  its  aftion  in  proportion  to  their  re- 
fpeftive  maffes.  If  there  be  two  acids  inflead  of  one, 
and  no  feparafeion  take  place,  either  by  precipitation 
or  eryftallization,  both  acids  will  aft  equally  on  both 
bafes,  in  proportion  to  their  maffes.  If  each  of  the 
acids  be  previoufly  combined  with  a  bafe,  and  the  fo- 
lutions  of  their  falts  be  mixed,  the  fum  of  the  recipro¬ 
cal  forces  will  be  the  fame  as  before.  No  muriate  of 
potafh  or  fulphate  of  lime  will  be  formed  ;  but  there 
will  be  a  combination  of  potafh,  of  lime,  of  fulphuric 
and  muriatic  acid,  which  will  have  the  fame  degree  of 
faturation  as  before  the  mixture.  And  hence  it  hap^- 
pen^  that  when  two  falts  are  mixed  together,  the  mu¬ 
tual  deeompofition  of  whieh  would  produee  combina¬ 
tions  of  very  different  proportions,  the  reparation  of  the 
component  parts,  which  fhould  refult  from  fuch  decom- 
pofition,  is  not  perceptible.  No  change  of  bafes  there¬ 
fore  takes  place. 

The-  force  of  cohefion  caufes  the  reparation  which 
takes  place  by  precipitation  or  eryftallization.  A 


fimiiar  effect  is  produced  by  the  fame  caufe,  in  the  ac-  Aftfi 
tion  of  complex  affinities.  If  a  folution  of  fulphate  of  — v «  * 
potafh  be  mixed  with  muriate  of  lime,  diffolved  in  a 
fmall  quantity  of  water,  the  lime  brought  into  contaft 
with  the  fulphuric  aeid,  will  be  more  powerfully  influ¬ 
enced  by  the  force  of  cohefion,  than  the  potafh.  This 
is  therefore  to  be.  confidered  as  an  additional  force  to 
thofe  which  pre-exifted,  and  determines  the  combina¬ 
tion  of  the  fulphurie  aeid  with  the  lime,  and  the  preci¬ 
pitation  of  the  new  compound. 

•  Iu  all  dceompofitions  effefted  by  compound  affinity, 
the  prevailing  affinity  has  been  aferibed  to  thofe  fub¬ 
ftances  which  have  the  property  of  precipitating,  or  of 
forming  a  fait  whieh  can  be  feparated  by  eryftallization. 

Thus  the  knowledge  of  the  folubility  of  falts  which  may 
be  formed  in  a  liquid,  will  point  out  thofe  fubftances 
which  are  leaft  foluble,  and  therefore  moft  apt  to  preci¬ 
pitate.  To  thefe  fubftances  chemifts  formerly  aferibed 
the  ftrongeft  affinity. 

Lime,  magnefia,  ftrontites,  and  barytes,  form  infolu-Moft:. 
ble  falts; witlr  carbonie  acid.  When  therefore,  any  ofiublec 
the  foluble  faks  of  thefe  earths  arc  mixed  with  alka- P?l!*d#1 
line  carbonates,  an  exchange  is  produced,  from  which  C'pitat5 
refult  the  formation  and  precipitation  of  an  earthy  car¬ 
bonate.  The  compound  of  fulphuric  acid  and  barytes 
farms  an  mfoluble  fait.  When,  therefore,  a  folution 
of  a  fulphate  is  mixed  with  that  of  a  fait  of  barytes,  a 
precipitation  of  fulphate  of  barytes,  whieh  is  infolubie, 
will  be  effefted.  The  fulphate  of  lime  has  alfo  but 
little  folubility,  and  confequently  it.  is  much  difpofed  to 
precipitate.  Lime  therefore  deeompofes  all  the  fo¬ 
luble  fulphates.  But  the  fulphate  of  lime  being  mueh 
more  foluble  than  the  fulphate  of  barytes,  the  falts  of 
barytes,  which  are  more  foluble  than  the  fulphate  of 
lime,  deeompofe  it. 

There  are,  other'  circum fiances- which  tend  to  change 
the  aftion  of  compound  affinities.  This  aftion  is  great¬ 
ly  influenced  by  the  greater  or  lefs  folubility  of  falts 


But  the  folubility  of  falts  is  varied  by  temperature.  InFempei 
eftimating  the  refult  of  cqmpound  affinities,  therefore,  ture*° 
the  degree  of  temperature  mull  be  confidered  and  ta*conl  eI 
ken  into  the  aceount.  To  give  an  inftance  of  this  effeft, 
nitrate  of  potafh  mixed  with  muriate  of  foda,  eryftal- 
lizes  at  a  low  temperature.  During  the  evaporation 
the  muriate  of  foda  is  feparated.  No  change  of  bafes 
will  take  place,  becaufe  the  nitrate  of  foda  is  fomewhat 
more  foluble  when  eold,  than  nitrate  of  potafh j  and 
muriate  of  potafh  is  mere  foluble  when  hot>  than  muri¬ 
ate  of  foda. 

The  aftion  of  eomplex  affinities  may  alfo  be  changed 
by  the  formation  of  a  triple  fait  which  precipitates  j  *  Berth: 
but  if  the  folubility  of  the  combination  be  known, 


deeompofition  which  is  effefted,  and  the  refulting  cotn-*^^ 


pounds,  may  alfo  be  forefeen.  *  121 

According  to  the  theory  of  Berthollet,  all  fubftances  Recipn 
in  the  liquid  ftate  exert  a  reciprocal  aftion.  In  a 
lution  of  fulphate  of  potafh  and  muriate  of  foda,  thefe 
two  falts  are  not  diftinft,  nor  do  they  become  fo,  until 
fomc  extraneous  eaufe  produces  theii  feparation.  Sul¬ 
phuric  and  muriatic  acids,  potafh  and  foda,  are  contain¬ 
ed  in  the  liquid.  .  To  afeertain  what  combinations  are 
produced  by  the  force  of  eryftallization,  he  made  the 
following  experiments.  •  na 

“  Experiment  1 . — A  mixture  was  made  of  eq  gal  parts  Force  of 
of  nitrate  of  lime  and  fulphate  of  potafli  :  after  the  fe-^* 

par  a  tion 
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paration  of  tliQ  fulphate '  of  lime  formed  in  the  com¬ 
mencement,  apd  of  which  no  further  mention  fhall 
be  made  in  the  following  experiments,  the  liquid  was 
evaporated,  and  nitrate  of  potafh  and  fulphate  of  lime 
were  alone  obtained  by  fucceflive  operations.  Yet, 
after  the  laffc  evaporation,  fome  cryflals  of  fulphate  of 
potafh  were  obtained  ;  there  was  but  a  fmall  refidue  of 
uncry  it  allizable  liquid,  in  whieh  carbonate  of  foda  and 
nitrate  of  barytes  produced  precipitations  5  whence  it 
appears  that  it  confided  of  a  fmall  quantity  of  fulphu- 
ric  acid  and  lime,  and  very  probably  of  a  larger  portion 
of  nitrate  of  potafln 

44  The  quantity  of  fulphate  of  lime  whieh  precipitated 
during  this  evaporation,  was  much  greater  than  what 
could  be  diffolvcd  in  an  equal  quantity  of  water  •, 
whenee  it  appears  that  its  folubility  was  augmented  by 
the  aflion  of  the  other  fubflances. 

44  Experiment  2. — Two  parts  of  fulphate  of  potafh, 
and  one  of  nitrate  of  lime,  yielded,  by  the  firfl  evapora¬ 
tion,  fulphate  of  potafli  and  fulphate  of  lime  •,  and  by  the 
following,  nitrate  of  potafli  with  the  two  fulphates,  the 
proportions  of  which  continued  to  diminifh  until  the 
falts  ceafed  to  cryftallize:  only  a  few  drops  of  unerytlal- 
lized  liquid  remained,  in  which  no  preeipitate  was 
formed  on  adding  to  it  fome  earbonateof  foda,  but  this 
tffefl  was  produced  by  the  nitrate  of  barytes  ,  whenee 
it  appears  probable"  that  the  liquid  confided  of  ful¬ 
phate  of  potafli,  and  a  fmall  proportion  of  nitrate  of 
potafli. 

44  Experiment  3. — Two  parts  of  nitrate  of  lime,  and 
one  of  fulphate  of  potafh,  yielded  by  the  firfl  evapo¬ 
ration  a  fmall  quantity  of  fulphate  of  lime,  and  on 
cooling,  fome  nitrate  of  potafh  ;  by  the  fucceeding 
evaporations  nothing  but  nitrate  of  potafli  was  obtain¬ 
ed.  -  After  the  laft,  however,  fome  eryflals  of  fulphate 
of  lime  were  perceivable  on  the  furfaee  of  the  liquid. 
Though  the  refidue,  which  was  abundant,  was  re¬ 
peatedly  put  to  evaporate  and  cool,  no  eryflallization 
was  effefled.  This  uncryflallizable  refidue,  treated  with 
aleohol,  yielded  an  abundant  preeipitate,  in  the  folu- 
tion  of  which  in  water  no  precipitate  could  be  pro¬ 
duced  by  nitrate  of  barytes  $  whenee  it  appears  that 
it  contained  no  fulphurie  acid,  and  that  it  was  com- 
pofed  of  pure  nitrate  of  potafh.  What  had  been  dif- 
lolved  in  the  alcehol  was  nitrate  of  lime,  with  a  fmall 
proportion  of  nitrate  of  potafli  :  the  uncryflallizable 
refidue  eonfifted,  therefore,  of  nitrate  of  potafh  and 
nitrate  of  lime. 

44  It  appears  that  the  fulphate  of  lime  was  rendered 
much  lefs  foluble  in  this  than  in  the  preceding  ex¬ 
periments  j  and  that  the  aflion  of  nitrate  of  lime  pre¬ 
vented  a  confiderable  quantity  of  the  nitrate  of  potafh 
from  cryflallizing. 

44  Sulphate  of  lime  was  Jieceffarily  formed  in  tliefe 
three  experiments,  becaufe  its  component  parts  were 
in  eontafl  *y  and  the  infolubility  of  the  compound 
formed  by  them,  occafioned  its  precipitation  to  a  cer¬ 
tain  extent. 

44  In  the  firfl  and  fecond  experiments,  the  fulphate  of 
lime  was  rendered  much  more  foluble  .than  it  natural¬ 
ly  is,  by  the  action  of  the  fub fiances,  in  foliation  ?  but 
in  the  third  experiment,  its  folubility  was  not  perceptibly 
increafed,  for  this  reafon,  probably,  that  th&  nitrate  of 
lime  and  nitrate  of  potafli,  which  exifled  in  the  unervf- 
tallizable  liquid,  had  mutually  fa tu rated  each  other  fo 
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much  as  to  diminifh  their  aflion  on  the  fulphate  of  Affinity, 
lune  ^ 

From  thefe  confiderations,  he  deduees  the  theory  of 
uncryflallizable  refidues  :  which  the  fucceeding  obfer -fearches, 
vations  tend  to  confirm.  art.  13. 

44  Saline  fubflances  exert  a  mutual  aflion,  whieh  aug¬ 
ments  tlicir  folubility  $  as  has  been  proved  by  the  ex¬ 
periments  publifiied  by  my  learned  colleague  Vau- 
quclin.  This  reciprocal  action  varies  in  different  falts  5 
it  was  onee  fuppoled  that  the  folubility  of  the  nitrate  of 
potafh  was  not  augmented  by  the  action  of  earthy  falts  -y 
and  yet  it  is  augmented  more  by  them  than  by  any 
others. 

44  There  mull  be,  doubtlefs,  in  this  refpe&,  fome  dif¬ 
ference  arifing  from  the  nature  of  the  falts,  in  the  ef- 
fefl  which  they  produee  j  but  this  difference  is,  in  ge¬ 
neral,  very  trifling,  compared  to  that  resulting  from 
the  force  of  cryflallization. 

44  Experiment  4. — A  mixture  of  equal  parts  of  nitrate 
and  fulphate  of  potafh,  yielded  by  r  evaporation,  and 
fuccefiively,  according  to  their  folubility,  fulphate  of 
potafli  and  nitrate  of  potafh,  without  leaving  any  un¬ 
cryflallizable  refidue  5  but  having  made  a  fimilar  eir 
periment  with  a  mixture  of  nitrate  and  fulphate  of  fo¬ 
da,  each  of  which  has  but  a  feeble  tendency  to  cryflal- 
lize,  and  nearly  an  equal  degree  of  folubility,  there  was 
feparated  by  cryflallization  but  a  fmall  portion  of  the 
fulphate  of  foda,  the  other  parts  of  the  mixture  con¬ 
tinuing  in  the  liquid  flate,  incapable  of  being  cryflaj- 
lized  by  any  means.  Muriate  of  foda  and  fulphate  of 
.alumine,  fubmitted  to  the  fame  treatment,  were  per¬ 
ceived  to  become  more  foluble  -y  but  they  were  totally 
feparated  in  the  end  by  alternate  evaporation  and  cool¬ 
ing- 

44  It  appears,  then,  that  fubflances  which  are  endued 
with  an  active  tendeney  to  eryflallize,  though  rendered 
more  foluble  than  they  naturally  are,  feparate  however 
in  the  order  of  their  infolubility,  without  leaving  any, 
or  but  very  little,  uncryflallizable  refidue. 

44  But  w  hen  a  mixture  confifls  of  falts  which  have  but 
a  weak  tendeney  to  cryftallize,  their  mutual  aflion 
counteracts  that  tendency,  fo  that  a  large  portion  of 
uncryflallizable  liquid  remains :  this  effefl  is  flill  more 
complete  when  the  mixture  contains  a  fubflance  natural¬ 
ly  uneryliallizablc,  as  in  the  third  experiment,  in  which 
there  was  an  excefs  of  titrate  of  lime,  the  aflion  of 
which  excefs  on  the  nitrate  of  potafh  rendered  a  great 
part  of  it  uncryflallizable.”  f,  •  f  Hid* 

From,  this  it  appears,  Berthollet  obferves,  that  the 
formation  of,  falts  obtained  by  cryflallization,  depends 
on  the  proportions  of  the  fubflances  which  afl  on  each 
other  5  and  combinations  may  be  formed  which  vary 
from  the  proportions  *  of  the  fubflances  employed,  or 
the  flage  of  the  operation  \  that  is,  from  the  propor¬ 
tions  which  continue  in  aflion,  when  the  combinations 
which  might  take  place  are  not  endued  with  a  foree 
of  cohefion  fufficient  to  withdraw  them  from  the  fphere 
of  aflion. 

Ninth  Law. 

Affinity  is  in  the  inverfe  ^atio  of  faturation.  AfRI23 

In  moil  of  the  combinations  whieh  take  plaee 
tween  bodies;  there  exifls  a  certain  determinate  pro- towards  the 
portion  of  the  quantity  of  the  fubflanees  which  form  point  ©f  la¬ 
the  compound.  On  this  indeed  depend  the  conflancy  turation. 

and 
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Affinity,  and  permauctiey,  both  of  natural  and  artificial  coni- 
"  pounds.  It  is  to  this  uniformity  and  permanency  that 
their  chara6teriftie  properties  are  owing  ^  for  when  the 
proportions  in  compound  bodies  vary,  although  the  con¬ 
ftituent  parts  be  of  the  fame  nature,  yet  the  properties 
of  the  compound  are  greatly  changed.  Thus,  in  a 
cafe  already  mentioned,  the  different  proportions  of 
oxygen  with  lead,  different  compounds  are  produced  j 
with  a  fmaller  proportion  of  oxygen,  the  refulting  com¬ 
pound  is  yellow,  but  with  a  greater  it  is  red. 

As  there  are  certain  limits  to  the  proportions  in 
which  bodies  combine  together,  beyond  "which  they 
cannot  pafs,  thefe  are  called  the  points  of faturation  ; 
and  when  twro  bodies,  in  uniting  together,  have  reach¬ 
ed  this  point,  they  arc  faid  to  be  faturated,  or  the  one 
body  is  faid  to  be  faturated  with  the  other  :  in  other 
words,  the  change  has  taken  place,  and  a  new  com¬ 
pound  is  formed.  When,  for  inftance,  a  fait  is  diffolv- 
ed  in  water,  as  common  fait,  the  water  combines  on¬ 
ly  with  a  certain  proportion  ;  and  whatever  quantity  of 
fait  is  added  beyond  this  proportion,  it  falls  to  the  bot¬ 
tom  undiffolved.  The  reafon  of  this  is,  that  the  parti¬ 
cles  of  the  fait  are  held  together  by  their  affinity  for 
each  other  ;  that  is,  by  the  force  of  cohefion,  Now, 
before  any  combination  can  be  effe&ed  between  the 
particles  of  the  fait  and  the  water,  this  force  muff  be 
overcome.  The  force  of  affinity,  therefore,  between 
the  water  and  the  particles  of  fait,  is  greater  than  that 
between  the  particles  of  fait  themfelves,  and  thus  they 
are  feparated  and  diffolve  in  the  water :  but  this  force 
of  affinity  between  the  wrater  and  the  fait  is  limited  j 
and  when  it  lias  arrived  at  its  utraoft  limit,  the  action 
between  the  two  bodies  ceafes.  The  two  forces  which 
were  oppofed  to  each  other ;  that  is,  the  force  of  affi¬ 
nity  between  the  water  and  the  fait  on  the  one  hand, 
and  the  force  of  cohefion  betw  een  the  particles  of  the 
fait  on  the  other,  are  balanced.  The  water  in  this  cafe 
is  faid  to  be  faturated  with  fait. 

In  a  fenfe  fomewhat  fimilar,  the  wrord  neutralisa¬ 
tion  has  been  employed.  When  to  an  acid  there  is  ad¬ 
ded  the  folution  of  an  alkali  to  a  certain  point,  they 
combine  together,  and  form  a  compound,  in  which 
the  properties  of  the  aeid  and  of  the  alkali  totally  dis¬ 
appear.  They  are  then  faid  to  have  neutralized  eaeh 
other  y  and  hence  the  name  of  neutral /alts ,  which  has 
been  given  to  thefe  compounds. 

Some  bodies,  it  v/onld  appear,  enter  into  combina- 
pro.pert ions,  t ion  with  others,  only  in  one  determinate  proportion, 
and  fome  in  two  proportions,  and  thefe  proportions  are 
denominated  their  maximum  and  minimum  of  fatura¬ 
tion  )  that  is,  the  fmalleft  and  greateft  proportions  in 
which  they  combine  with  each  other.  There  is  an¬ 
other  fet  of  bodies  whieh  combine  in  any  proportion 
between  the  higheft  and  the  loweft  points,  while  a 
fourth  let  eombinc  only  in  certain  determinate  propor¬ 
tions  between  thefe  points. 

Now,  from  thefe  obfervations,  let  us  endeavour  to 
illuftrate  the  meaning  of  this  law,  by  attending  to 
what  takes  place  in  the  different  combinations  of  bo¬ 
dies  with  each  other.  A  fmaller  quantity  of  fait  dif- 
folved  in  a  given  quantity  of  water,  is  held  in  combi¬ 
nation  by  a  greater  foree  of  affinity,  than  a  greater 
quantity  5  becaufe  this  force  is  to  be  eftimated  by  the 
affinity  which  exiffs  between  the  fait  and  the  water. 
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and  its  mafs.  The  nearer,  therefore,  it  comes  t6  the 
maximum  or  higheff  point  of  faturation,  the  weaker  is  wvy 
the  affinity  between  the  water  and  the  fait  ;  and  in  ap¬ 
proximating  to  this  point,  this  force  is  gradually  dimi- 
n  ifiied. 

When  two  bodies  combine  together  in  two  different 
proportions,  or  what  are  called  the  maximum  and  mi¬ 
nimum  points  of  faturation,  the  foree  of  affinity  is 
greateff  between  the  two  bodies  at  the  loweft  point. 
Suppofe  that  twm  bodies,  A  and  B,  can  enter  into 
combination  with  each  other,  in  two  different  proper- 
tions.  Suppofe  the  quantity  of  A  is  =2  20  grs.  and  the 
firft  portion  of  B  which  combines  with  it  is  —  10  grs.  : 
it  is  evident  from  this  combination,  that  part  of  the 
force  of  the  affinity  of  A  is  exhaufied,  but  dill  it  com¬ 
bines  with  another  portion  of  B  j  fuppofe  this  is  ss  5  grs, 
and  then  it  has  reaehed  its  higheft  point  of  faturation, 
or  the  maximum.  But  as  the  laft  portion  of  B,  which 
combined  with  A,  is  retained  in  the  compound  by  the 
force  of  affinity  in  A,  which  remained  after  its  com¬ 
bination  with  the  firft  portion  of  B,  it  is  obvious  that 
this  force  muft  be  greatly  diminillied,  and  therefore 
the  laft  portion  of  B  will  be  moft  cafily  feparated  from 
its  combination  with  A  ,  and  this  accordingly  is  found 
to  hold  in  all  cafes. 

Tenth  Law* 

Between  two  compound  bodies  which  are  not  a&cd  on 
by  compound  affinity,  decompojition  may  take  place ,  if  the 
affinity  of  two  of  the  principles  for  a  third  be  greater 
than  that  which  unites  this  third  to  one  of  the  two  frfl, 
although ,  at  the  moment  of  aElion ,  the  union  between  the 
two  firft  does  not  exijl .  ^ 

•  This  is  called  difpofing  or  predifpojing  affinity,  be-Difpofinj 
caufe  no  change  takes  place  without  the  induenee  or  affinity* 
a&ion  of  a  third  body  on  fomc  of  the  compounds }  for 
it  is  this  action  which  operates  the  formation  of  the 
compound,  and  the  decompofition  of  another  com¬ 
pound,  w  ithout  the  formation  of  the  firft.  To  have  a 
clear  conception  of  this  difpofing  affinity,  let  us  fup¬ 
pofe  that  there  are  two  compounds  AB  and  CD ;  the 
affinity  of  whofe  conftituent  parts,  that  is,  the  affinity 
between  A  and  C,  and  the  affinity  between  B  and  D, 
is  not  greater  than  the  affinity  whieh  exifts  between 
AB  and  CD.  In  this  eafe,  it  is  obvious  that  no  de- 
compofition  can  be  effe&ed  by  compound  affinity,  be¬ 
caufe  the  fum  of  the  quiefeent  affinities  exceeds  the 
fum  of  the  divellent j  but  if  the  force  which  tends  to 
combine  B  and  C  together,  added  to  that  whieh  tends 
to  unite  the  compound  BC  to  D,  be  greater  than  the 
force  of  cohefion  between  the  compounds  AB  and  CD, 
the  refult  of  this  a&ion  will  be  a  dccompofition,  the  for¬ 
mation  of  a  new  compound  BCD,  and  the  feparation  of 
the  firft  component  part  A. 

Water  is  compofed  of  two  fubftanees,  which  have 
received  the  names  of  oxygen  and  hydrogen.  Sulphur 
has  no  direct  action  on  water.  This  (hews  that  the  af¬ 
finity  between  fulphur  and  any  of  the  conftituent  parts 
of  the  w'ater,  is  not  fo  great  as  the  affinity  of  the  oxy¬ 
gen  and  hydrogen  for  each  other  j  but  ifffulphur.be 
united  with  an  alkali,  the  water  is  decompofed  by  this 
combination,  although  there  is. an  affinity  between  the 
alkali  and  the  oxygen. ?  The  fulphur  combines  with 
the  oxygen  of  the  water,  and  forms  fulphuric  acid.  It 
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is  tills  attraction  which  favours  the  decompofition  of 
l  the  water,  and  is  therefore  called  a  predifpofng  affi¬ 
nity . 

Such  then  are  the  phenomena  of  chemical  action, 
which  have  been  obfervcd  and  claffed  together.  The 
knowledge  of  the  laws  of  affinity,  and  the  knowledge 
of  ehemiftry,  may  be  regarded  as  fynonymous  terms, 
becaufe  it  is  by  the  obfervation  of  the  laws  by  which 
the  changes  that  take  place  among  bodies  by  chemical 
affinity  are  produced,  that  this  fcience  can  be  improved 
and  extended.  The  detail  of  chemical  fcience,  therefore, 
may  be  regarded  as  the  hiftory  of  affinities.  We  there* 
fore  proceed,  in  the  following  chapters,  to  examine  the 
properties  of  thofe  bodies,  the  knowledge  of  which  be¬ 
longs  to  chemical  fcience  ;  the  changes  which  take 
place  by  the  a£tion  of  affinity,  and  the  new  compounds 
which  are  the  refult  of  thefe  changes  ;  and,  at  the  fame 
time,  to  point  out  fome  of  their  applications  and 
ufes. 


Chap.  II.  Of  LIGHT. 
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Light  and  heat,  wffiich  are  to  be  treated  of  in  this 
and  the  fucceeding  chapters,  are  highly  interefting, 
not  only  as  curious  fubje&s  of  fpeculation,  but  as  act¬ 
ing  a  very  important  part  in  the  changes  which  are 
conflantly  going  on  among  natural  bodies.  Indeed  no 
change  happens,  in  wffiich  the  one  or  the  other,  and 
fometimes  both,  is  not  either  abforbed  or  extricated. 

Light,  of  which  we  are  now  to  treat,  is  the  principal 
agent  in  many  chemical  proceffes  5  and  this,  as  well  as 
the  aftonifhing  velocity  of  its  motions,  and  the  proper¬ 
ties  which  it  has  of  penetrating  and  traverfmg  fubftan- 
ees  with  which  it  comes  in  contact,  render  it  an  objedl 
worthy  of  great  attention. 

Light,  if  it  could  be  defined,  is  too  familiar  to  eve¬ 
ry  one  to  require  any  definition.  It  is  by  the  light  of 
the  fun,  or  that  which  proceeds  from  burning  bodies, 
that  we  are  informed  of  the  prefence  of  objedls  ;  or  the 
rays  of  light  proceeding  from  thefe  bodies,  and  enter¬ 
ing  the  eye,  produce  the  fenfation  of  vifion.  We  have 
no  certain  knowledge  concerning  the  nature  of  light. 
Various  conje£lures,  however,  have  been  made,  and 
various  theories  have  been  propofed,  with  regard  to  it. 
Two  of  thefe  we  fiiall  only  mention.  According  to 
Des  Cartes,  Huygens,  and  fome  other  philofophers, 
all  fpace  is  filled  up  with  a  very  fubtile  fluid,  and  this 
fluid  is  agitated  or  put  in  motion  by  the  fun,  or  burn¬ 
ing  bodies.  This  motion  confifls  of  vibrations  or  un¬ 
dulations,  which,  extending  themfelves  and  reaching 
the  eye,  render  the  bodies  which  have  produced  thefe 
motions  vifible. 

The  other  theory  is  that  of  Newton  and  his  follow¬ 
ers.  According  to  this  theory,  light  is  fuppofed  to  be 
a  real  emanation  from  luminous  bodies  ;  that  is,  a  fub¬ 


tile  fluid,  confining  of  peculiar  particles  of  matter 
which  are  conflantly  feparating  from  luminous  bodies, 
and,  by  entering  the  eye,  excite  the  fenfation  of  light, 
or  the  perception  of  the  objects  from  wffiich  it  proceeds, 
or  thofe  from  wffiich  it  is  refle£ted.  This  theory,  which 
has  been  deduced  from  a  great  number  of  fa£ls  and 
cbfervations,  was  eflabliihed  by  Newton  by  mathema¬ 
tical  demonftration.  If  then  it  be  admitted,  that  light 
is  a  fubtile  fluid,  confifting  of  minute  particles,  feveral 
corifequences  follow',  which  require  explanation,  with 
VOL.  V.  Part  II. 


regard  to  the  fize,  the  velocity,  and  the  momentum  of 
thefe  particles.  In  what  follows,  we  fhall  conflder 
light  with  regard  to  its  phyfical  properties  j  its  chemi¬ 
cal  properties,  or  the  effects  it  produces  on  bodies  with 
wffiich  it  enters  into  combination  •  and,  laflly,  the 
fources  from  which  it  is  obtained. 


Sect.  I.  Of  the  Physical  Properties  of  Light . 
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1.  One  of  the  moft  aftonifhing  properties  of  light  is  Velocity 
its  velocity.  It  has  been  obferved  by  aftronomers,  that 

the  eclipfes  of  the  fatellites  of  the  planet  Jupiter  ap¬ 
pear  to  take  place  fooncr,  when  that  planet  is  neareft 
to  the  earth,  and  later  when  Jupiter  is  on  the  oppofite  I3I 
fide  of  his  orbit  from  the  earth.*  Roemer,  a  Daniffi difeovered. 
aftronomcr,  in  attempting  to  account  for  this  apparent 
anomaly,  proved  that  it  was  owing  to  the  difference  of 
time  which  the  particles  of  light  required,  to  pafs 
through  the  femidiameter  of  Jupiter’s  orbit :  and  front 
this  he  demonftrated,  that  the  particles  of  light  move 
through  one  half  of  the  diameter  of  the  earth’s  orbit  iix 
about  eight  minutes.  This  difeovery  of  Roemer  has 
been  fully  confirmed  by  the  theory  propofed  by  Dr  Confirmed* 
Bradley,  to  account  for  the  aberration  of  the  light  of 
the  fixed  ftars.  From  thefe  data  it  has  been  comput¬ 
ed,  that  light  moves  with  the  velocity  of  200, coo 
miles  in  a  fecond  j — a  velocity  of  which  the  human 
mind  can  form  no  diftinft  conception.  But  in  com¬ 
paring  this  velocity  with  that  of  a  cannon  ball,  it  may 
be  obferved,  that  light  paffes  through  a  fpace  in  about 
eight  minutes,  which  a  cannon  ball  with  its  ordinary 
velocity  could  not  traverfe  in  lefs  than  thirty-two 
yews  !  ,33 

2.  From  the  remarkable  velocity  of  light,  may  be  Particles 
Inferred  the  extreme  minutenefs  of  its  particles.  The  very  mi- 
force  with  wffiich  moving  bodies  ftrike,  is  in  propor-nute* 
tion  to  their  maffes,  multiplied  by  their  velocities.  If, 
therefore,  the  one  or  the  other,  or  both,  be  increafed, 

the  ftriking  force  is  proportionally  augmented  j  and 
confequently,  if  the  particles  of  light  were  not  ex¬ 
tremely  fmall,  their  exccflive  velocity  w  ould  be  high¬ 
ly  deftru&ive.  Indeed,  wrere  they  equal  in  bulk  to 
the  two  millionth  part  of  a  grain  of  fand,  this  impulfe 
would  not  be  lefs  than  that  of  fand  fhot  from  the 
mouth  of  a  cannon. 

The  minutenefs  of  the  rays  of  light  may  be  alfo  de¬ 
monftrated  from  the  great  facility  w  ith  which  they  pe¬ 
netrate  and  pafs  through  tranfparent  folid  bodies.  In 
moving  through  fuch  bodies,  light  feems  not  to  fuffer 
the  fmalleft  diminution  of  its  velocity.  If  there 
is  nothing  to  obftruft  the  rays  of  light  which  proceed 
from  a  candle,  it  will  fill  the  whole  fpace  within  two 
miles  around,  almoft  inftantaneoufly,  before  it  has  loft 
any  fenfible  part  of  its  fubftance. 

3.  When  a  ray  of  light  falls  on  a  poliftied  fubftance  Reflexion, 
in  a  perpendicular  direction,  it  is  thrown  back  in  the 

fame  dire&ion ;  but  when  a  ray  of  light  falls  on  the 
fame  body  obliquely,  it  returns  from  the  furface  on  the 
oppofite  fide  of  a  perpendicular  line  drawrn  from  the 
point  on  which  the  ray  falls,  and  at  an  equal  diftance 
from  that  perpendicular.  The  angle  which  the  ray  of 
light  forms  with  the  perpendicular  as  it  falls,  is  equal 
to  the  angle  which  it  forms  with  the  fame  line,  when 
it  is  thrown  back.  The  firft  angle  is  called  the  angle 
of  incidence ,  and  the  fecond  the  angle  of  refcBion. 

3  L  Hence 
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Light  Hence  the  optical  law,  that  the  angle  of  incidence  is 
equal  to  the  angle  of  reflection.  When  the  rays  of 
light  fall  obliquely  on  polifhed  furfaces,  they  are  re¬ 
flected  before  they  touch  thefe  furfaces,  which  is  fup- 
po  fed  to  be  owing  to  a  repul  lion  between  the  particles  of 
light  and  the  particles  of  the  polifhed  body.  But  when 
rays  of  light  fall  obliquely  on  a  tranfparcnt  fubftance,  as 
a  plate  of  glafs,  they  pafs  through  to  the  other  fide, 
t 35  and  then  return  to  the  fame  furface,  and  are  reflected. 

Inflection.  4.  When  a  ray  of  light  is  admitted  into  a  dark 
room,  through  a  fmall  hole,  it  forms  a  luminous  fpot 
on  any  objeCt  oppofite  to  that  from  which  the  light 
proceeds  3  and  if  the  blades  of  two  knives  are  placed 
on  oppofite  Tides  of  the  hole,  having  their  planes  pa¬ 
rallel  to  the  plane  of  the  window  fhutter  or  pafteboard 
through  which  the  ray  paffes,  when  the  edges  of  the 
knives  are  brought  near  each  other,  the  rays  of  light 
are  drawn  from  their  former  direction  towards  the 
edges  of  the  knives,  and  the  luminous  fpot  appears  en¬ 
larged.  This  is  called  the  inflection  of  light.  A  fi- 
milar  effeCt  is  produced  by  nearly  fhutting  the  eyes, 
and  looking  at  a  candle.  The  rays  of  light  appear  to 
proceed  from  it  in  various  directions  3  for  the  light,  in 
palling  through  the  eye-lafhes,  is  infleCted,  and  is  di¬ 
vided  into  feparate  beams,  diverging  from  the  lumi- 
136  nous  objeCt. 

Reflection.  5.  A  ray  of  light  palling  from  one  medium  to  ano¬ 
ther,  moves  on  in  the  fame  d’reCtion  3  as,  for  inftance, 
when  light  paffes  from  air  to  water,  or  from  water  in¬ 
to  air.  But  if  a  ray  of  light  paffes  in  an  oblique  direc¬ 
tion  from  one  medium  to  another,  it  is  bent  from  its 
former  courfe,  and  then  moves  on  in  a  new  direction  : 
this  is  called  the  refraClion  of  light.  A  ftraight  rod, 
which  is  introduced  obliquely  into  a  veffel  of  water, 
appears  bent  at  the  place  where  it  touches  the  furface 
of  the  water.  This  is  owing  to  the  refraCtion  of  the 
rays  of  light  palling  from  the  rarer  medium  of  the  air 
to  the  denfer  medium  of  the  water. 

When  the  light  paffes  into  a  medium  of  greater  den¬ 
sity,  as  for  inftance  from  air  into  water,  it  is  refraCted 
or  bent  towards  the  perpendicular  3  but  when  it  paffes 
from  a  denfer  into  a  rarer  medium,  as  from  water  into 
air,  it  is  refraCted  from  the  perpendicular.  The  mea- 
fure  of  the  quantity  of  this  refraClion  is  eftimated  by 
the  denfity  of  the  medium  3  with  this  exception,  how¬ 
ever,  that  if  the  medium  be  a  combuftible  fubftance, 
the  refraCtivc  power  is  then  found  to  be  greater.  It 
wfas  from  the  obfervation  of  this  law  of  the  refraCtion 
of  light,  that  the  conjeCture  which  was  thrown  out  by 
Newton,  of  the  combuftible  nature  of  water  and  the 
diamond,  which  has  been  verified  by  the  difeoveries  of 
modern  ehemiftry,  occurred  to  the  mind  of  that  faga- 
jyj  cious  philofopher. 

SpeCtru?n  6.  When  a  ray  of  light  is  admitted  through  a  fmall 
hole,  and  received  on  a  white  furface,  it  forms  a  lu¬ 
minous  fpot.  If  a  denfe  tranfparent  body  be  interpo- 
fed,  the  light  will  be  refraCted,  in  proportion  to  the 
denfity  of  the  medium  3  but  if  a  triangular  glafs  prifm 
be  interpofed,  the  light  is  not  merely  refraCted,  but  it 
is  divided  into  feven  different  rays.  The  ray  of  light 
no  longer  forms  a  luminous  fpot,  but  has  affumed  an 
oblong  fhape,  terminating  in  femicircular  arches,  and 
exhibiting  feven  different  colours.  This  image  is  call¬ 
ed  the  fpeCtrum,  and,  from  being  produced  by  the 
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prifm,  the  prifmatic  fpeClrum .  Thefe  different  colour-  Lighj 
ed  rays  appearing  in  different  places  of  the  fpeCtrum, 

Ihew  that  their  rcfraCtive  power  is  different.  Thofe^,1^, 
which  are  neareft  the  middle  are  the  leaft  refraCted,  [0urs<  1 
and  thofe  which  are  the  molt  diftant,  the  greateft. 

The  order  of  the  feven  rays  of  the  fpeCtrum  is  the  fol¬ 
lowing  :  RED,  ORANGE,  YELLOW,  GREEN,  BLUE,  IN¬ 
DIGO,  VIOLET.  The  red,  which  is  at  one  end  of  the 
fpeCtrum,  is  the  leaft,  and  the  violet,  which  is  at  the 
other  end,  is  the  moft  refraCted. 

Sir  Ifaac  Newton  found,  if  the  whole  fpeCtrum 
was  divided  into  360  parts,  the  number  of  the  parts 
occupied  by  each  of  the  colours  to  be  the  following  : 


Red, 

45  parts 

Orange, 

27 

Yellow, 

48 

Green, 

60 

Blue, 

60 

Indigo, 

40 

Violet, 

80 
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Thefe  different  coloured  rays  are  not  fubjeCt  to  farther  Not  fart 
divilion.  No  change  is  effeCted  upon  any  of  them  by  Civifihle. 
being  farther  refraCted  or  reflected  3  and,  as  they  dif¬ 
fer  in  refrangibility,  fo  alfo  do  they  differ  in  the  power 
of  inflexion  and  reflexion.  The  violet  rays  arc  found 
to  be  the  m©ft  reflexible  and  inflexible,  and  the  red 
the  leaft. 

7.  Light,  it  is  well  known,  feems  to  fuffer  no  in¬ 
terruption  in  palling  through  fome  bodies  3  fuch  are 
glafs  or  water  :  but  it  is  interrupted  in  its  paffage 
through  other  bodies,  as  a  piece  of  wood  or  ftone. 

The  firft  fet  of  bodies  are  called  tranfparent ,  and  the 
other  opaque .  The  denfity  of  water  or  of  glafs  is 
greater  than  that  of  a  piece  of  wood.  It  cannot  there¬ 
fore  be  owing  to  the  denfity  of  the  latter,  or  the  clofe- 

nefs  of  the  particles  which  eompofe  it,  that  the  tranf-  Tranfpa- 
million  of  light  is  prevented.  In  the  explanation  which  r€ncy* 
has  been  given  by  Newton,  it  is  fuppofed  that  the  par¬ 
ticles  which  eompofe  tranfparent  bodies,  are  of  equal 
denlity,  and  are  uniformly  arranged  :  but  in  opaque 
bodies  he  fuppofes  the  particles  are  of  unequal  denlity, 
or  are  not  uniformly  arranged.  From  the  uniform  ar¬ 
rangement  and  equal  denlity  which,  according  to  this 
explanation,  are  fuppofed  to  exift  in  tranfparent  bodies, 
the  light  palling  through  them  moves  in  a  ftraight 
line,  becaufe  it  is  equally  attraCled  by  the  particles  of  j^x 
the  body.  But  in  the  latter  (the  opaque  bodies)  the  Opacity, 
attraction  between  light  and  the  particles  of  the  body 
is  unequal  3  its  direCtion  is  conftantly  changing,  till  at 
laft  it  is  entirely  interrupted. 

8.  Dr  Herfchel,  who  has  made  fome  interefting  dif-Illuminat 
coveries  concerning  light  and  heat,  found  that  the  il-  ing  Pwer 
luminating  power  of  the  different  rays  was  different. 

From  the  obfervations  which  he  made  on  this  fubjeCt, 

he  fays,  that  “  with  refpeCt  to  the  illuminating  power 
afligned  to  each  colour,  we  may  conclude,  that  the 
red-making  rays  are  very  far  from  having  it  in  any 
eminent  degree.  The  orange  poffefs  more  of  it  than 
the  red,  and  the  yellow  rays  illuminate  objeCts  ftill 
more  perfectly.  The  maximum  of  illumination  lies  in 
the  brighteft  yellow,  or  palcft  green.  The  green  it- 
fclf  is  nearly  equally  bright  with  the  yellow  3  but 
from  the  full  deep  green  the  illuminating  power  de- 

creafes 
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.Light,  creafes  very  fenfibly  ;  that  of  the  blue  is  nearly  upon  a 

rpar  with  that  of  the  red  j  the  indigo  has  much  lefs  than 
the  blue ;  and  the  violet  is  very  deficient  *.*’ 

|xc» 

1,5.  Sect.  II.  Of  the  Chemical  Properties  of  Light. 

I.  From  the  properties  of  light  which  have  now 
been  detailed,  it  appears  that  it  is  fubjeft  to  the  uni- 
~ht  cn-  verfal  law  of  attraction,  as  well  as  other  bodies  *,  but 
5 bodies,  it  is  alfo  found  to  enter  into  chemical  combination 
with  many  fubftances.  Thcfe  fubftances,  it  has  been 

Idifcovered  by  experiment,  after  being  for  fome  time 
expofed  to  the  light,  and  carried  into  a  dark  place, 
appear  luminous.  It  is  found,  however,  that  this  pro¬ 
perty  is  loft  when  they  are  kept  in  the  dark,  and  they 
do  not  recover  it  till  after  they  have  been  again  ex¬ 
pofed  to  the  light.  Some  fubftances  poffefs  this  proper¬ 
ty  in  a  greater  degree  than  others.  One  which  was 
difeovered  by  Mr  Canton,  who  made  a  number  of  ex¬ 
periments  on  this  phofphorefcent  light,  as  it  has  been 
called,  is  prepared  by  the  following  procefs.  He  took 
fome  oyfter-lhclls  and  calcined  them,  after  which  they 
144  were  reduced  to  powder,  and  the  pureft  part  of  them 
nton’s  was  put  through  a  fine  iieve.  Three  parts  of  this 
■ophorus,  ponder  were  mixed  together  with  one  part  of  the 
flower  of  fulphur ;  the  mixture  was  put  into  a  cruci¬ 
ble,  and  firmly  preffed  to  the  bottom,  which  was  then 
expofed  for  an  hour  to  a  red  heat.  It  was  then  re¬ 
moved  from  the  fire,  and  when  it  cooled,  the  pureft 
parts  of  the  mixture  were  feraped  off,  and  put  up  in  a 
well-clofed  phial.  This  is  called  Canton’s  pyrophorus. 
When  this  is  expofed  to  the  light  for  a  ftiort  time,  it 
becomes  fo  luminous  that  obje&s  may  be  diftindly 
perceived  in  the  dark,  by  the  light  which  it  emits.  It 
lofes  the  property,  however,  by  being  kept  in  the 
dark,  but  recovers  it  again  when  it  is  expofed  to  the 
light.  And,  after  being  kept  in  the  dark  for  fome 
time,  the  light  from  the  pyrophorus  becomes  feeble, 
©r  is  nearly  extinCl,  but  it  may  be  revived  or  increafed 
by  plunging  the  phial  into  hot  water.  But,  if  the 
whole  of  the  light  has  been  feparated  previous  to  the 
application  of  heat,  no  farther  application  can  caufe  it 
145  to  emit  light,  till  it  has  been  expofed  to  a  luminous 

«a  body.  Thus  it  appears  that  light  enters  into  com- 

ich _ light bination  -with  other  bodies,  and  that  it  afterwards 
S.  leaves  them  without  having  undergone  any  perceptible 
change. 

2.  If  a  quantity  of  purple-coloured  fluate  of  lime 
(Derby {hire  fpar)  be  reduced  to  coarfe  pow’der,  and 
expofed  to  heat  in  a  dark  place,  it  emits  a  great  quan¬ 
tity  of  coloured  light $  but  when  this  light  which  has 
been  in  combination  with  the  fpar  is  once  expelled,  it 
does  not  recover  its  property  of  ftiining  in  the  dark,  as 
,  in  the  cafe  of  Canton’s  pyrophorus. 
rj  JlTfiow  I*  lias  been  fuppofed  by  fome,  that  the  light,  emitted 
« ^bullion,  by  thefe  fubftances  is  the  confequence  of  flow  combuf- 
tionj  but  many  of  the  fubftances  which  have  this  pro¬ 
perty  are  not  combuftible,  and  none  of  the  changes 
which  take  place  during  this  procefs  have  been  obfer- 
ved.  In  fome  cafes  it  would  appear  that  the  light  which 
is  given  out  is  different  from  that  to  which  they  were 


expofed,  and  which  they  muft  have  abforbed*  In  fotne  Hght. 
of  the  pyrophori,  the  blue  rays  were  obferved  to  have  '  ’ 1  ~ 

a  greater  effe£l,  and  the  light  which  was  emitted  wras 
of  a  red  colour. 

,  3.  Light,  it  is  well  knowm,  is  given  out  by  a  num- Emitted  by 
ber  of  animal  and  vegetable  matters,  when  the  procefs  hi  iiral 
of  putrefa&ion  commences.  In  this  cafe  it  feems  to™atters» 
conftitute  one  of  their  component  parts.  This  parti-  c' 
cularly  happens  to  fifti  of  different  kinds,  as  the  her¬ 
ring  and  the  mackerel  j  and  to  this  is  fuppofed  to  be 
ow  ing  the  phofphorefcent  light  of  the  fea,  which  ap¬ 
pears  when  the  water  is  broken  and  agitated.  Thefe 
phenomena  were  obferved  by  Mr  Boyle  and  Dr  Beale, 
both  in  the  flefh  of  quadrupeds  and  fifties,  and  earlier 
by  Fabricius  ab  Aquapendente  and  Bartholin  in  the 
flefti  of  quadrupeds.  Experiments  were  made  on  the 
fame  fubjedt  by  Mr  Canton,  W'hcm  we  have  already  I4g 
mentioned,  and  more  lately  by  Dr  Hulme.  From  the  A 
experiments  of  the  latter  he  concludes,  that  this  light ent  prmcU 
is  a  conftituent  principle  of  marine  fifties  $  that  it  is  in-pie* 
corporated  with  their  whole  fubftance,  making  a  part 
of  it,  in  the  fame  manner  as  any  other  conftituent 
principle  ;  that  when  this  fpontaneous  light  is  extin- 
guiftied  by  fome  fubftances,  it  may  be  again  revived  ^ 
that  the  quantity  of  light  emitted  is  not  in  proportion 
to  the  degree  of  putrefaction,  but,  on  the  contrary,  the 
greater  the  putrefccnce,  the  lefs  is  the  quantity  of  light 
emitted. 

For  the  fake  of  thofe  who  may  w  ifh  to  repeat  thefe 
experiments,  we  fhall  detail  the  following  made  on  the 
herring  and  mackerel,  in  the  words  of  the  author. 

The  Flefh  of  Herring  (g). 

(1.)  “  A  frcih  herring  w'as  fplit,  or  divided  longitu-Dr  Hulme’a 
din  ally  by  a  knife,  into  two  parts.  Then  about  fourCKPeru 
drams  of  it,  being  cut  acrofs,  \rere  put  into  a  folu-ments' 
tion,  compofed  of  two  drams  of  Epforn  fait  or  vitriola- 
ted  magnefia,  and  two  ounces  of  cold  fpring  water 
drawn  up  by  the  pump.  The  liquid  was  contained  in 
a  wide-mouthed  thrcc-ounce  phial,  which  was  placed  in 
the  laboratory.  Upon  carefully  examining  the  liquid, 
on  the  fecond  evening  after  the  procefs  was  begun,  I 
could  plainly  perceive  a  lucid  ring  (for  the  phial  was 
round)  floating  at  the  top  of  the  liquid,  the  part  below' 
it  being  dark ;  but,  on  (baking  the  phial,  the  whole  at 
once  became  beautifully  luminous,  and  continued  in 
that  ft  ate.  On  the  third  evening,  the  light  had  again 
rifen  to  the  top  $  but  the  lucid  ring  appeared  lefs  vivid, 
and,  on  fhaking  the  phial  as  before,  the  liquid  was  not 
fo  luminous  as  on  the  preceding  night. 

(2.)  The  fame  experiment  was  repeated.  On  the 
fecond  night,  the  liquid,  being  agitated,  was  very  lumi* 
nous }  on  the  third,  not  fo  lucid  j  and  on  the  fourth  the 
light  was  extinguiftied. 

(3.)  With  fea  fait  or  muriated  natron  half  a  dram,  and 
.two  "ounces  of  water.  On  the  fecond  night,  the  liquid, 
when  agitated,  was  dark  \  on  the  third,  lucid  \  on  the 
fourth  very  luminous  ;  on  the  fifth,  it  began  to  lofe 
light  5  on  the  fixth,  it  continued  to  decreafe  \  and  on  the 
feventh  it  was  quite  gone.  Neither  the  liquid,  nor  the 
herring,  had  contracted  any  putrid  fmell. 

3  L  2  (4.)  With 


(g)  The  quantity  ufed  in  each  experiment  was  about  four  drams. 


45  c 


CHEMISTRY. 


Light.  (4.)  With  Tea  water  two  ounces.  On  the  fecond 
night,  dark  5  on  the  third,  fourth,  and  fifth,  luminous  *7 
on  the  fixth,  nearly  extin&  j  and  on  the  feventh,  total¬ 
ly.  The  piece  of  herring,  when  taken  out  and  exa¬ 
mined,  was  remarkably  fweet. 

Roe  of  Herring  (h). 

(5.)  With  Epfom  fait  two  drams,  and  water  ttvo 
ounces.  On  the  fecond  night,  the  liquid  was  pretty  lu¬ 
minous  )  on  the  third  and  fourth,  ftill  luminous  ^  and 
cn  the  fifth  its  light  was  extinft. 

(6.)  With  Glauber’s  fait  or  vitriolated  natron,  two 
drams  to  two  ounces  of  water.  On  the  fecond  night, 
when  the  phial  was  ftiaken,  as  ufual  in  all  thefe  expe¬ 
riments,  the  liquid  was  pretty  luminous }  on  the  third, 
lefs  fo  }  and  on  the  fourth  the  light  was  fcarcely  vi- 
fible. 

(7.)  With  fea  water  two  ounces.  On  the  fecond 
night  dark  j  on  the  third,  the  liquid  was  moderately 
luminous  \  on  the  fourth  and  fifth,  it  had  extracted 
much  light  7  and  on  the  feventh  it  was  Hill  fiiining. 
After  this  procefs  both  the  roe  and  the  fea  water  re¬ 
mained  perfc&ly  fweet. 


The  Flejh  of  Mackerel. 


(8.)  With  Epfom  fait  two  drams,  and  water  two 
ounces.  On  the  fecond  night,  the  liquid  was  finely  il¬ 
luminated  *,  on  the  third,  a  fimilar  appearance  *,  on  the 
fourth,  a  diminution  of  light  j  on  the  fifth,  it  continued 
lucid  in  a  fmall  degree }  and  on  the  fixth  the  light  was 
extinguifhed. 


Roe  of  Mackerel . 


f  Phil  of. 
Tranf 
1800. 
p.  168. 


*5° 

Colour. 


(9.)  With  Epfom  fait  two  drams,  and  water  two 
ounces.  On  the  fecond  night,  the  liquid,  when  agita¬ 
ted,  was  exceedingly  bright ;  on  the  third,  the  fame  $ 
and  on  the  fourth  and  fifth,  ftill  lucid  f . 

Dr  Hulme  found  that  fome  fubftances  have  the 
power  of  extinguifhing  this  light.  It  was  quickly  ex- 
tinguifhed  when  mixed  with  water  alone,  with  water 
impregnated  with  lime,  carbonic  acid  gas,  or  fulphu- 
rated  hydrogen  gas  *,  by  fermented  liquors  and  ardent 
fpirits  ;  by  the  acids,  both  concentrated  and  diluted , 
by  the  alkalies  when  diffolved  in  water  \  by  many  of 
the  neutral  falts,  as  the  folutions  of  common  fait,  Ep¬ 
fom  fait,  and  fal  ammoniac.  It  was  alfo  extinguiftied 
by  infufions  of  chamomile  flowers,  of  long  pepper,  and  of 
camphor,  made  with  boiling  hot  water,  but  not  ufed 
till  quite  cool. 

When  the  fubftances  emitting  this  light  were  placed 
in  a  freezing  medium,  the  light  was  in  a  fhort  time 
quite  extinguifhed  7  but  when  expofed  to  a  moderate 
degree  of  temperature,  it  was  revived.  A  moderate 
degree  of  heat  increased  this  light,  but  it  was  extin- 
guifhed  by  a  high  temperature,  and  no  luminous  ap¬ 
pearance  could  again  be  difeovered. 

4.  When  all  the  rays  of  light  are  refle&ed  from  any 
body,  that  body  is  faid  to  be  white )  but  when  all  the 
lays  are  abforbed,  the  body  which  abforbs  them  is 


faid  to  be  black  :  but  experience  informs  us,  that  differ-  Light, 
ent  bodies  abforb  and  reflect  different  rays.  Thus,  if 
a  body  abforb  all  the  rays  excepting  the  yellow,  that 
body  is  faid  to  be  of  a  yellow  colour ;  or  if  a  body 
reflect  the  red  rays,  while  the  others  are  abforbed,  it 
is  faid  to  be  red.  Thus  the  colour  of  the  body  is  cha¬ 
racterized  by  the  colour  of  the  ray  which  is  reflected  \ 
or,  which  is  the  fame  thing,  this  is  the  caufe  of  colour¬ 
ing  bodies.  ^ 

5.  One  of  the  moft  fingular  effects  which  is  obferved  EfFe&sof 
in  the  combination  of  light  with  bodies,  is  its  power  ofhg^t  on 
reducing  the  oxides  of  the  metals.  Some  of  thefe,  as, 

for  inftance,  the  red  oxide  of  lead,  when  expofed  tofa^ 
the  light  of  the  fun,  lofe  fome  of  their  weight.  The 
oxide  of  gold  may  alfo  be  reduced  in  the  fame  way, 
and  the  white  falts  of  filver  become  black,  and  the 
oxide  is  reduced  \  and  when  that  procefs  is  going  on, 
oxygen  gas  is  emitted,  which,  it  would  appear,  has 
been  feparated  by  the  aClion  of  light.  Some  of  the 
rays  are  found  to  have  a  greater  effeCi  than  others. 
Scheele,  who  made  a  fet  of  experiments  to  afeertain 
the  difference  of  effeft  of  the  different-coloured  rays 
in  blackening  the  muriate  of  filver,  difeovered  that 
the  violet  ray  was  the  moft  powerful  in  reducing  the 
oxide  of  filver.  15a 

It  was  formerly  the  general  opinion,  that  the  colo-  Peculiar 
rific  rays  of  light  were  the  caufe  of  the  reduClion  of  rajs, 
the  oxides  of  the  metals  j  but  the  experiments  and  ob- 
fervations  of  Meffrs  Bockman  and  Ritter  in  Germany, 
and  of  Dr  Wollafton  in  England,  prove  that  the  mu¬ 
riate  of  filver  is  more  ftrongly  and  rapidly  darkened 
by  rays  of  the  fun  which  have  been  more  refra&ed 
than  the  violet  rays  ,  for  it  appeared  that  the  muriate 
was  affeCled  in  a  fpace  lying  beyond  the  violet 
light.  Thefe  rays,  therefore,  have  not  the  property 
of  giving  light,  nor  do  they  produce  any  fenfible  de¬ 
gree  of  heat }  and  thus  it  appears  that  there  are  three 
different  fets  of  rays  5  namely,  rays  which  illuminate, 
rays  which  warm  without  giving  any  light  (1),  and 
rays  which  produce  a  chemical  a£tion  on  bodies,  but 
which  give  neither  light  or  heat.  From  the  confi- 
deration  of  thefe  curious  and  interefting  experiments,  it 
has  been  very  naturally  fuppofed,  that  the  chemical 
actions  dependent  on  folar  light  are  owing  to  the  invi- 
fible  rays  which  wrere  refra&ed  beyond  the  violet  raysj 
and  that  the  colorific  rays  have  no  fhare  in  thefe  ac¬ 
tions  :  for  it  has  been  obferved,  that  the  effect  of^  the 
different  colours  increafes  with  their  refrangibility  j 
and  that  the  whole  is  owing  to  the  invifible  rays  which 
increafe  in  number  or  quantity  as  they  approach  to  the 
violet  ray,  and  are  in  greateft  quantity  at  a  certain 
diftance  beyond  it.  iji 

6.  The  abforption  of  light  by  plants  produces  an-  Light  afc- 
other  remarkable  effed .  It  has  been  long  known,  that  forbed  bj 
the  green  colour  of  the  leaves  of  plants  is  produced  by  PlaE 
the  light  of  the  fun.  Experiments  were  firft  made  to 
afqertain  this  fad  by  M.  Dufay  and  lome  others  of 

the  French  academicians.  The  fubjeft  has  been 
farther  profccuted  and  extended  by  Senebier  of  Ge¬ 
neva.  When  feeds  are  fown  in  a  dark  place,  they  ve¬ 
getate, 


(h)  The  quantity  ufed  in  each  experiment  was  about  four  drams* 
(1)  Thefe  will  be  particularly  mentioned  in  the  next  chapter. 
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y  lt,  getate,  and  the  plant  grows  with  confiderable  luxuri- 
ance  $  but  it  never  has  any  green  colour  as  long  as 
the  light  is  excluded  \  the  leaves  continue  white  \  and 
this  happens  although  air  be  freely  admitted.  When 
the  plant  in  this  date  is  expofed  to  the  light,  the  green 
colour  begins  to  appear,  and  the  plant  aflumes  its  ordi¬ 
nary  habit.  It  may  be  added,  that  while  the  plant  re¬ 
mains  white,  it  contains  but  a  fmall  quantity  of  com- 
buftible  matter,  and  it  has  but  little  tafte.  When  it 
alfumes  the  green  colour  after  its  expofure  to  the  light, 
it  acquires  its  natural  tafte,  and  the  ordinary  quantity 
of  combuftible  matter.  It  is  upon  this  principle  that 
the  art  of  blanching  celery  and  other  garden  plants 
depends  \  by  heaping  up  the  earth  about  the  ftems  the 
light  is  excluded,  and  thus  they  are  deprived  of  any 
pungent  tafte,  and  become  white  and  tender  (k). 

Sect.  III.  Of  the  Sources  of  Light . 

I.  The  principal  fource  of  light  is  the  fun.  It  has 
been  a  queftion  of  more  curiofity  than  utility,  what  is 
the  caufe  ©f  the  fun  conftantly  emitting  light,  and  what 
are  the  means  of  repairing  that  wafte  ?  By  calculations 
it  is  fuppofed,  that  there  ought  to  ilfue  from  one  fquare 
foot  of  the  fun’s  furface  in  one  fecond,  Part 

of  a  grain  of  matter,  to  fupply  the  confumption  of 
light  *,  that  is,  at  the  rate  of  little  more  than  two 
grains  a-day,  or  about  4,752,000  grains,  or  6701b.  in 
6000  years,  which  would  have  (hortened  the  fun’s  dia¬ 
meter  about  10  feet,  if  it  was  formed  of  matter  of  the 
*  veJIley*s  denfity  of  water  only  * 

Ofs,  But  at  the  time  this  calculation  was  made,  the  dif- 
P  >  coveries  of  Herfchel,  of  the  conftitution  of  the  fun, 

were  not  known.  The  body  of  the  fun,  according  to 
the  obfervations  of  this  philofopher,  is  not  luminous, 
but  opaque  j  and  the  light  which  was  fuppofed  to  come 
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from  his  furface,  proceeds  from  a  luminous  atmofphere  bight.  ^ 
which  furrounds  that  body,  and  there  are  probably  w~“v— ' 
fomc  means  by  which  the  wafte  that  is  conftantly  go¬ 
ing  on,  is  repaired.  The  light  which  comes  from  the 
ftars  is  of  the  fame  nature  with  that  of  the  fun.  155  > 

2.  Another  fource  of  light  are  burning  bodies. .  In  Combuilion, 
all  cafes  of  burning,  light  is  emitted.  This  light, 
therefore,  muft  have  been  in  combination  with  fome  of 

the  fubftances  which  are  employed  in  thcfe  proceffes.  156 

3.  But  when  bodies,  without  undergoing  the  procefsHeat. 
of  combuftion,  are  heated  to  a  certain  temperature, 
they  emit  light :  and  it  would  appear,  from  experiments 
which  have  been  made  upon  the  fubjeCt,  that  all  bodies 
which  are  not  decompofed  before  they  arrive  at  the 
proper  temperature,  begin  to  give  out  light,  exactly  at 
the  fame  degree  of  heat.  Iron  heated  to  635°,  ac¬ 
cording  to  Sir  Ifaac  Newton’s  experiments,  becomes 
vifible  in  the  dark  ;  at  7 5  2°  it  (hines  brightly  •,  and  be¬ 
comes  luminous  in  the  twilight  at  884°.  .  The  tempe¬ 
rature  is  above  iooo0  wfhen  it  {hines  in  broad  day 
light.  A  red  heat,  according  to  the  experiments  of 
others,  commences  at  the  temperature  of  800°,  and 
when  a  body  reaches  the  proper  degree  of  heat,  it  ap¬ 
pears  luminous,  independent  of  the  air.  Mr  T.  Wedg¬ 
wood,  who  made  a  number  of  experiments  on  this  fub- 
je£t,  found  that  a  piece  of  iron  wire  became  red  hot 
when  immerfed  in  melted  glafs.  Air,  therefore,  is  not 
neceffary  to  the  (tuning  of  ignited  bodies. 

It  was  alfo  afeertained  by  Mr  Wedgwood,  that  a 
piece  of  red-hot  metal  continues  to  ihine  for  fome  time  af¬ 
ter  it  has,  been  removed  from  the  fire,  which  proves  that 
conftant  acceftions  of  light  or  heat  are  not  neceffary  for 
the  ftiining  of  ignited  bodies.  But  if  the  red-hot 
metal  be  ftrongly  blown  upon,  it  inftantly  ceafes  to 
ftiine,  and  thus,  it  appears,  when  the  temperature  is  di- 
miniftied,  it  ceafes  to  give  out  light  f.  Trank 
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(k)  This  is  remarkably  illuftrated  by  the  following  obfervations  of  Profeffor  Robifon.  “  Having  occafion 
in  autumn  1774,  to  go  down  and  infpeft  a  drain  in  a  coalwork,  where  an  embankment  had  been  made  to  .  eep 
off  a  lateral  run  of  water,  and,  crawling  along,  I  laid  my  hand  on  a  very  luxuriant  plant,  having  a  copious, 
deep-indented,  white  foliage,  quite  unknown  to  me.  I  inquired  of  the  colliers  what  it  was.  None  ot  them 
could  tell  me.  It  being  curious,  I  made  a  fod  be  carried  up  to  the  daylight,  to  learn  from  the  workmen  what 
fort  of  a  plant  it  was.  But  nobody  had  ever  feen  any  like  it.  A  few  days  after,  looking  at  the  iod,  as  it  lay  at 
the  mouth  of  the  pit,  I  obferved  that  the  plant  had  languiftied  and  died,  for  want  of  water,  as  I  imagine  .  ut 
looking  at  it  more  attentively,  I  obferved  that  a  new  vegetation  was  beginning,  with  little  fproutings  from  the 
fame  Item,  and  that  this  new  growth  was  of  a  green  colour.  This  inftantly  brought  to  my  recollection  the 
curious  obfervations  of  M.  Dufay  5  and  I  caufed  the  fod  to  be  fet  in  the  ground  and  carefully  watered.  I  was 
the  more  incited  to  this,  becaufe  I  thought'that  my  fingers  had  contrafted  a  fenfible  aromatic  fmell  by  handling 
the  plant  at  this  time.  After  about  a  week,  this  root  fet  out  feveral  ftems  and  leaves  of  common  taniy.  lhe 
workmen  now  recollected  that  the  fods  had  been  taken  from  an  old  cottage  garden  har  y,  w  ere  a  gr<jat  ea 
of  tanfy  was  ftill  growing  among  the  grafs.  I  now  fent  down  for  more  of  the  fame  fluff,  and  feveral  fods  were 
brought  up,  having  the  fame  luxuriant  white  foliage.  This,  when  bruifed  between  the  fingers,  gave  no  aroma- 
tie  fmell  whatever.  All  thefe  plants  withered  and  died  down,  though  carefully  watered,  and,  m  each,  there 
fprouted  from  the  fame  flocks  frelh  ftems,  and  a  copious  foliage,  and  produced,  among  others,  common  tanfy, 
fully  impregnated  with  the  ordinary  juices  of  that  plant,  and  of  a  full  green  colour^  I  have  repeated  the 
fame  experiment  with  great  care  on  lovage  (levijlicum  vu/gare),  mint,  and  caraways.  All  thcfe  plants  throve, 
very  well  below,  in  the  dark,  but  with  a  blanched  foliage,  which  did  not  fpread  upwards,  but  lay  flat  on  the 
ground  :  in  all  of  them  there  was  no  refemblanee  of  fhape  to  the  ordinary  foliage  of  the  plant ;  all  ot  them 
died  down  when  brought  into  daylight  j  and  the  flocks  then  produced  the  proper  plants  in  their  ufual  drefs,  and 

having  all  their  diftinguifhing  fmells.  ,  ,  ,  ,  f  . 

From  fuch  experiments,  I  thought  my fclf  entitled  to  fay  that  the  fun’s  rays  not  only  produced  the  green  fmcula 
of  plants,  but  alfo  the  diftinguifhing  juices,  and  particularly  the  effential  oils.  The  improvements  which  have- 
been  made  in  chemical  fcience  fince  that  time,  have,  I  think,  fully  confirmed  my  conjure.”  Black  s  Lett.  r.  5.23-- 
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From  the  experiments  of  IVTr  Wedgwood,  it  appears 
that  the  gafes  do  not  become  luminous,  even  at  a  high¬ 
er  temperature.  He  took  an  earthen-ware  pipe  of  a 
zig-zag  form,  and  placed  it  in  a  crucible  filled  up  with 
fand.  The  ends  of  the  pipe  were  left  uncovered. 
To  one  end  was  attached  a  pair  of  bellows,  and  to 
the  other  a  globular  veffel  with  a  lateral  bent  pipe,  to 
let  out  air,  but  exclude  the  external  light)  and  hav¬ 
ing  a  neck  in  which  was  inferted  a  circular  plate  of 
glafs.  The  crucible,  with  the  fand  and  the  part  of 
the  pipe  contained  in  it,  was  heated  to  rednefs.  The 
eye  was  fixed  in  the  neek  of  the  veffel,  which  was  then 
obferved  to  be  perfedly  dark  within.  A  ftream  of 
air  was  then  direded  through  the  tube  from  the  bel¬ 
lows,  but  this  air  which  palled  through  the  red-hot 
tube,  was  not  luminous.  A  fmall  flrip  of  gold  was 
then  fixed  into  the  orifice  of  the  tube  oppofite  to  the 
eye,  and  after  two  or  three  blafts,  it  became  faintly 
red }  which  (hows,  that  though  the  air  >vas  not  lumi¬ 
nous,  it  was  equal  in  temperature  to  what  is  called  red 
heat.  Dr  Darwin  made  an  experiment  of  the  fame 
kind,  and  with  a  fimilar  refult.  The  heated  air  was 
altogether  invifible  ;  but  when  a  bit  of  gold  was  intro¬ 
duced,  it  acquired  a  bright  glow  in  a  few  feconds  *. 

4.  Light  is  alfo  emitted  by  attrition  and  percuflion. 
In  the  experiments  which  were  made  by  Mr  Wedg¬ 
wood,  on  the  attrition  of  bodies,  he  found  that  diffe¬ 
rent  coloured,  rays  were  emitted  \  fometimes  it  was  a 
'  pure  white  light,  as  from  the  diamond  ;  fometimes  of 
a  faint  red,  as  from  blackifh  gun  flint  *,  and  fometimes 
of  a  deep  red,  as  from  Unglazed  white  bifeuit  earthen 
ware.  But  this  effed  produced  by  attrition,  may  per¬ 
haps  be  confidered  as  the  fame  with  that  of  percuflion. 
It  is  a  familiar  circumftance,  that  fparks  of  light  are 
emitted,  when  two  hard  bodies,  as,  for  inftance,  two 
quartz  fiones,  are  fmartly  ftruck  againft  each  other  5 
and  it  appears  that  light  is  emitted,  or  fparks  given  out, 
when  thefe  bodies  are  treated  by  percuflion  or  attrition, 
even  under  water  j  and  they  feem  equally  luminous  in  at- 
mofpheric  air,  oxygen  gas,  carbonic  acid,  or  hydrogen 
gafes.  The  emiflion  of  this  light  is  accompanied  with 
a  peculiar  fmell,  which  varies  m  different  bodies.  The 
fmell  appears  to  be  ffrongeft  where  the  fridion  is  great- 
eft  5  it  has  no  dependence  on  the  light  produced  by 
attrition,  becaufe  it  is  often  very  ftrong  when  no  light  is 
emitted.  Rock  cryftal,  quartz,  and  other  hard  bodies, 
alfo  emit  this  fmell  under  water  f . 

When  flint  and  fleel  are  ftruck  fmartly  together,  a 
fpark  is  produced  which  will  communicate  fire  to  com- 
bullible  fubftances.  This  fpark  has  been  found  to  be 
a  particle  of  the  iron  which  is  driven  off,  and  which 
catches  fire  as  it  paffes  through  the  air.  It  is  to  be 
confidered  as  a  cafe  of  combuftion,  and  quite  different 
from  what  happens  when  two  ftones  are  rubbed  or 
ftruck  againfl:  each  other. 

The  matter  driven  off,  when  ftones  of  quartz  are 
ftruck  againft  each  other,  confifts  of  fmall,  black,  fri- 
nble  bodies,  which  leave  a  black  ftain  when  rubbed  on 
paper,  and,  when  examined  with  a  magnifying  glafs, 
have  the  appearance  of  being  fufed.  The  light  is 
produced,  in  thefe  cafes,  by  the  fubftances  ftruck  to¬ 
gether  having  been  red  hot.  Some  have  fuppofed 
that  they  are  a  combination  with  oxygen  *,  while 
•others,  who  have  probably  examined  them  more  ac- 
^curately,  affert  that  they  are  pieces  of  the  quartz  fur- 
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rounded  with  a  quantity  of  black  powder  ;  and  having  Caloric, 
been  raifed  to  a  very  high  temperature,  fet  fire,  in 
their  paffage  through  the  air,  to  the  combuftible  bo¬ 
dies  that  are  floating  in  it. 


Chap.  III.  Of  CALORIC. 

The  word  heat  in  common  language  has  two  dif-  TerJtf ex 
ferent  meanings*  When  we  fay  that  we  feel  heat,  it  plained, 
muft  mean  the  fenfation  of  heat  excited  in  the  body  j 
but  when  we  fay  that  the  fire  or  a  ftone  is  hot,  it 
means  that  the  power  of  exciting  the  fenfation  of  heat 
in  us,  exifts  in  the  ftone  or  fire.  The  one  is  the  caufe, 
and  the  other  is  to  be  confidered  as  the  effed.  The 
heat  of  the  ftone  or  fire  is  therefore  the  caufe  of  the 
fenfation  of  heat  in  the  body.  Thus  the  word  heat  is 
generally  employed  to  exprefs  both  the  fenfation,  and 
the  caufe  of  that  fenfation.  To  prevent  any  ambiguity 
in  the  ufe  of  thefe  terms,  the  word  caloric  has  been 
adopted  in  the  new  ehemical  nsmenclature,  to  fignify 
that  ftate  or  condition  of  matter  by  whieh  it  excites 
in  us  the  fenfation  of  heat  ;  and  in  this  fenfe  it  is  now 
to  be  employed. 

The  nature  and  effeds  of  caloric  or  heat  are:  highly 
interefting,  as  curious  fubjeds  of  fpeculation  \  but  the 
knowledge  of  them  is  of  the  utmoft  importance  in  the 
ftudy  of  chemical  phenomena,  becaufe  no  change  takes 
place,  no  decompofition  is  effeded,  and  no  new  com¬ 
pound  is  formed,  without  the  agency  of  caloric. 

Sect.  I.  Of  the  Nature  and  Properties  of  CALORIC. 

Two  opinions  have  been  maintained  by  ph  ilofophers  xwo 
concerning  the  nature  of  caloric.  According  to  one,  nions. 
it  is  fuppofed  to  be  a  peculiar  fubtile  fluid,  of  a  high¬ 
ly  elaftic  and  penetrating  nature,  which  is  univerfally 
diffufed.  According  to  the  other  opinion,  it  depends 
on  a  peculiar  tremor  or  vibration  which  exifts  among 
the  particlts  of  heated  bodies. 

Among  the  firft  who  feem  to  have  adopted  the  lat-  Bacon’s, 
tei*  opinion,  was  the  celebrated  Bacon.  In  his  treatife, 

De  forma  calidi ,  which  he  propofed  as  a  model  of 
fcientific  inveftigation,  he  enumerates  all  the  fads  ifo 
which  were  then  known  concerning  heat  5  and  after  a  That  he?ti 
cautious  confideration  of  thefe  fads,  he  concludes,  that  “  motion‘ 
heat  is  motion.  The  fads  on  which  he  founded  this 
opinion,  were  derived  from  fome  of  the  moft  familiar 
methods  by  which  heat  is  produced  in  bodies.  A 
blackfmith  can  make  a  rod  of  iron  red  hot  by  ftrikmg 
it  fmartly  with  a  hammer  j  the  heavy  parts  of  ma¬ 
chinery,  by  fridion  upon  each  other,  and  the  axles  of 
the  wheels  of  carriages,  when  heavily  loaded,  fome¬ 
times  take  fire.  A  fire  may  be  kindled  by  the  fridion 
of  two  pieces  of  dry  wood  \  and  the  branches  of  trees 
ftrongly  rubbed  againft  each  other  by  the  violence  of 
a  ftorm,  have  fet  fire  to  thick  forefts.  From  the  ob~ 
fervation  and  confideration  of  thefe  fads,  this  eminent 
philofopher  was  led  to  conclude,  that  heat  is  the  ef¬ 
fed  of  mechanical  impulfe.  Since  the  time  of  Bacon, 
this  theory  has  had  many  followers,  and  even  at  the 
prefent  day  it  is  maintained  by  fome  philofcphers.  I 

But  the  theory  which  fuppofes  caloric  or  heat  to  be  niftind 
a  diftind  material  fubftancc,  is  now  more  generally  fubtaf* 
adopted.  It  was  firft  fuppofed  by  thofc  who  favour¬ 
ed  this  theory,  that  this  peculiar  matter  was  chief¬ 
ly  charaderized  by  the  great  elafticity,  or  repulfive 

power, 
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ilorir.  power,  of  the  particles  among  each  other  ;  but  befides 

'-v - this  property,  Dr  Cleghorn  fuppofed  that  it  poffeffcd 

another,  namely,  that  while  its  particles  have  a  ftrong 
rcpulfion  for  one  another,  they  are  attracted  by  other  kinds 
I  traced,  of  matter,  with  different  degrees  of  force.  But  what¬ 
ever  opinion  may  be  formed  of  the  nature  of  caloric,  after 
we  have  investigated  its  properties  and  effc£ts,  we  fball 
probably  find,  that  the  phenomena  which  it  exhibits  will 
be  eafier  underflood,  and  more  fatisfa&orily  accounted 
l6  for,  on  the  fuppofition  that  it  is  a  diftinft  fubftance. 
dLcity.  I.  The  rays  of  light  and  caloric  accompany  each 
other  as  they  proceed  from  the  fun,  or  from  burning 
bodies.  It  is  therefore  fuppofed  that  they  move  with 
the  fame  degree  of  velocity  \  and  if,  this  be  the  cafe, 
the  velocity  of  the  rays  of  caloric  muff  be  equal  to 
200,000  miles  in  a  fccond.  An  experiment  made  by 
Mr  Piftet  proves  the  great  velocity  of  the  rays  of  ca¬ 
loric.  Two  concave  mirrors,  the  one  of  tin,  and  the 
other  of  gilt  plafler,  18  inches  in  diameter,  were  pla¬ 
ced  at  the  diflancc  of  69  feet  from  each  other.  A 
thermometer  was  placed  in  the  focus  of  the  latter,  and 
a  heated  bullet  of  iron  in  the  former.  When  the 
bullet  was  placed  in  the  focus,  a  thick  fereen,  which 
•was  a  few  inches  from  the  face  of  the  metallic  mirror, 
was  removed.  The  thermometer  inftantly  rofe,  fo  that 
the  time  which  caloric  requires  to  move  through  the 
fpace  of  69  feet,  cannot  be  eilimated.  And  indeed, 
if  caloric,  as  is  moft  probable,  moves  with  the  velocity 
of  light,  the  time  that  it  paffes  the  dillance  of  69  feet, 
or  even  69,000  feet,  is  by  far  too  minute  to  be  mcafur- 
ed  by  our  inftruments  ;  fo  that  no  conclufion  whatever 
with  regard  to  the  meafurement  of  its  velocity,  can  be 
drawn  from  this  experiment. 

jfcute  2.  From  the  extreme  velocity  of  caloric,  and  from 
{tides,  its  being  equal  to  that  of  light,  it  is  concluded  fhat  its 
particles  are  equally  minute.  From  the  accumulation 
of  caloric  in  bodies,  and  particularly  from  one  finking 
effe&  which  this  accumulation  produces,  namely,  ex- 
panfion,  it  was  natural  to  fuppofe  that  bodies  having 
received  thi§  addition,  acquired  an  increafe  of  weight. 
Experiments  have  therefore  been  made  to  afeertain 
this  effeft.  Boerhaave  weighed  a  mafs  of  iron  of  51b. 
weight,  while  it  was  red  hot,  and  afterwards  repeated 
the  fame  experiment  with  other  metals,  but  found  no 
variation,  either  in  the  hot  or  cold  bodies,  but  what 
,  he  could  account  for  from- the  errors  of  the  balance, 
jj  *nl  Mufchenbrock  fuppofed  that  heat  is  ponderous,  or  pro-, 
1  ^ts  to  duced  by  a  ponderous  fubftance  j  and  Buffon  thought 
5 pain  he  had  proved,  by  his  own  experiments,  that  a  body 
c  k  heavier  when  it  is  hot  than  when  it  is  cold  ;  but 
°lk’  when  fimilar  experiments  were  repeated,  particularly 
by  Dr  Roebuck  and  Mr  Whitehurft,  with  very  nice 
and  delicate  balances,  the  bodies  which  were  weighed 
appeared  heavier  cold,  than  when  they  were  hot.  This 
feems  to  be  owing  to  the  rarefaflion  of  the  air  fur¬ 
rounding  that  fcale  in  which  the  heated  body  is  pla¬ 
ced  *,  the  preffure  of  which  is  therefore  lefs  than  that 
•f  the  air  over  the  other  fcale.  From  more  recent  ex¬ 
periments,  and  particularly  one  made  by  Dr  Fordyce, 
it  appears  that  bodies  become  heavier,  but  in  a  very 
fmall  degree  only,  not  by  the  increafe,  but  by  the  di¬ 
minution  of  temperature.  When  the  whole  quantity 
«f  1 700  grs.  of  water  was  frozen,  it  was  found  to  be, 
when  carefully  weighed,  -^ths  of  a  grain  heavier  than 
it  had  been  when  fluid.  At  this  time  the  the r mom e- 
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ter  applied  to  the  veffel  which  contained  the  frozen  Caloric.  ^ 

water,  Hood  at  io°  $  but  when  it  was  allowed  to  remain 

till  the  thermometer  rofe  to  3  2°,  it  weighed  only  7^ths 

of  a  grain  more  than  when  fluid,  and  at  the  fame  tern-  168 

perature.  But  other  experiments  prove,  that  the  addi-unfuccefs- 

tion  of  caloric  to  bodies  produces  no  fenftblc  change  ontu^’ 

their  weight.  This  feems  to  be  placed  beyond  a  doubt 

by  the  accurate  experiments  of  Lavoifier,  which  were 

made  with  a  view  of  afcert&ining  whether  the  weight  of 

bodies  is  altered  by  heating  or  cooling  them  5  but  he 

found  no  difference. 

In  the  year  1787,  Count  Rumford  repeated  the  ex¬ 
periment  of  Dr  Fordyce  with  the  greateft  care ;  and 
varying  it  in  every  poflible  way  to  avoid  error,  the  re- 
fults  led  him  to  conclude,  that  there  is  no  fenfible  dif¬ 
ference  in  the  weight  of  bodies,  either  by  the  addition 
or  abilra£lion  of  caloric.  tgg 

3.  Caloric  agrees  with  light  in  another  of  its  pecu-  Repulfion* 

liar  properties  ;  this  is  its  repuljive  power,  or  the  ten¬ 
dency  of  its  particles  to  Separate  from  each  other.  The 
particles  of  caloric,  therefore,  can  never  be  fuppofed  to 
cohere.  f  *  1 

4.  As  the  rays  of  light  are  refle&ed  by  polifhed  fur-  Refle<ftioiu 
faces,  fo  it  is  found  that  the  rays  of  caloric  have  the 

•fame  property.  The  Swedifh  chemift  Scheele  difeo- 
vered,  that  the  angle  of  reflexion  of  the  rays  of  calo¬ 
ric  is  equal  to  the  angle  of  incidence,  1  This  has  been 
■more  fully  eftablifhed  by  Dr  Herfehel.  Some  very  in¬ 
teresting  experiments  were  maderby  Profeffor  Pidlet  of 
Geneva,  which  proved  the  fame  thing.  Thele  expe¬ 
riments  were  conduced  in  the  following  manner.  Two 
concave  mirrors  of  tin,  of  nine  inches  focus,  were  pla¬ 
ced  at  the  diftance  of  twelve  .fleet  two  inches  from  each 
other.  In  the  focus  of  the  one  was  placed  the  bulb 
of  a  thermometer,  and  Jn  that  of  the  other  a  ball  of 
iron  two  inches  in  diameter/ which  was  jull  heated  fo 
as  not  to  be  vifible  in  the  dark.  In  the  fpace  of  fix 
minutes  the  thermometer  rofe  22°.  A  fimilar  effedh 
was  produced  by  fubftituting  a  lighted  candle  in  place 
of  the  ball  of  iron.  Suppofing  that  both  the  light  and 
heat  adled  in  the  laft  experiment,  he  interpofed  be¬ 
tween  the  two  mirrors  a  plate  of  glafs,  with  the  view 
of  feparating  the  rays  of  light  from  thofe  of  caloric. 

The  rays  of  caloric  wore  thus  interrupted  by  the  plate 
of  glafs,  but  the  rays  of  light  were  not  perceptibly  di- 
minifhed.  In  nine  minutes  the  thermometer  lunk  140  • 
and  in  feven  minutes  after  the  glafs  was  removed,  it 
rofe  about  1 2°.  He  therefore  juftly  concluded,  that 
the  caloric  refle&ed  by  the  mirror,  was  the  caufe  of  the 
rife  of  the  thermometer.  He  made  another  experiment, 
fubftituting  boiling  water  in  a  glafs  veffel  in  place  of 
the  iron  ball ;  and  when  the  apparatus  wras  adjufted, 
and  a  fereen  of  filk  which  had  been  placed  between  the 
twro  mirrors  removed,  the  thermometer  rofe  30  5  name¬ 
ly,  from  470  to  50°. 

The  experiments  were  varied  by  removing  the  tin 
mirrors  to  the  diftance  of  90  inches  from  each  other. 

The  glafs  veffel,  with  boiling  water,  was  placed  in 
one  focus,  and  a  fenfible  thermometer  in  the  other. 

In  the  middle  fpace  between  the  mirrors,  there  was 
fufpended  a  common  glafs  mirror,  fo  that  either  fide 
could  be  turned  towards  the  glals  veffel.  When  the 
polifhed  fide  of  this  mirror  w^as  turned  towards  the 
glafs  veffel,  the  thermometer  rofe  only  T^ths  of  a  de¬ 
gree  }  but  when  the  other  fide,  which  was  darkened, 
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was  turned  towards  the  glafs  Veffel,  the  thermometer 
rofe  30. 5.  And  in  another  experiment  performed  in 
the  fame  way,  the  thermometer  rofe  30  when  the  po- 
lifhed  fide  of  the  mirror  was  turned  to  the  glafs  vcflel, 
and  90  when  the  other  iide  was  turned.  Thcfe  expe¬ 
riments  fliew  clearly,  that  the  rays  of  caloric  arc  re¬ 
flected  from  polifhcdfurfaces,  as  well  as  the  rays  of  light. 

5.  Tranfparent  bodies  have  the  power  of  refracting 
the  rays  or  caloric,  as  well  as  tliofe  of  light.  They 
differ  alfo  in  their  refrangibility.  So  far  as  experiment 
goes,  the  mod  of  the  rays  of  caloric  are  lefs  refrangi¬ 
ble  than  the  red  rays  of  light.  The  experiments  of 
Dr  Herfchel  (hews,  that  the  rays  of  caloric,  from  hot  or 
burning  bodies,  as  hot  iron,  hot  water,  fires  and  can¬ 
dles,  are  refrangible,  as  well  as  the  rays  of  caloric  which 
are  emitted  by  the  fun.  Whether  all  tranfparent  bo¬ 
dies  have  the  power  of  tranfmitting  thefe  rays,  or  what 
is  the  difference  in  the  refraCtive  power  of  thefe  bodies, 
is  not  yet  known. 

6.  The  light  which  proceeds  from  the  fun  feems  to 
be  compofed  of  three  diltinCt  fubftances.  Schecle  dif- 
covered,  that  a  glafs  mirror  held  before  the  fire,  .re¬ 
flected  the  rays  of  light,  but  not  the  rays. of  caloric  : 
but  when  a  metallic  mirror  was  placed  in  the  fame 
fituation,  both  heat  and  light  were  reflected.  The  mir¬ 
ror  of  glafs  became  hot  in  a  fhort  time,  but  no  change 
of  temperature  took  place  on  the  metallic  mirror.  This 
experiment  fhews  that  the  glafs  mirror  abforbed  the 
rays  of  caloric,  and  reflected  thofe  of  light ;  while  the 
metallic  mirror,  fuffering  no  change  of  temperature,  re¬ 
flected  both.  And  if  a  plate  of  glafs  be  held  before  a 
burning  body,  the  rays  of  light  are  not  fenfibly  inter¬ 
rupted,  but  the  rays  of  caloric  are  intercepted  ;  for  no 
fenfible  heat  is  obferved  on  the  oppofite  fide  of  the  glafs  ; 

‘  but  when  the  glafsTias  reached  a  proper  degree  of  tem¬ 
perature,  the  rays  ^of  caloric  are  tranfmitted  with  the 
fame  facility  as  thofe  of  light.  And  thus  the  rays  of 
light  and  caloric  may  be  feparated. 

But  the  curious  experiments  of  Dr  Herfchel  have 
clearly  proved,  that  the  invifible  rays  which  are  emit¬ 
ted  by  the  fun,  have  the  greateft  heating  power.  In 
thefe  experiments,  the  different  coloured  rays  were 
thrown  on  the  bulb  of  a  very  delicate  thermometer, 


and  their  heating  power  was  obferved.  The  heating  Cul< 
power  of  the  violet,  green,  and  red  rays,  was  found 
to  be  to  each  other  as  the  following  numbers  ; 

Violet  1 6. 

Green  22.4 

Red  55. 

The  heating  power  of  the  mofl  refrangible  rays  wa? 
lead,  and  this  power  increafes  as  the  refrangibility  di- 
minifhes.  The  red  ray,  therefore,  has  the  greateft 
heating  power,  and  the  violet  which  is  the  mofl;  re¬ 
frangible,  the  leaft.  The  illuminating  power,  it  has 
been  already  obferved,  is  greateft  in  the  middle  of  the 
fpeClrum,  and  it  diminifhes  tow  ards  both  extremities  \ 
but  the  heating  power,  which  is  leaft  at  the  violet  end, 
increafes  from  that  to  the  red  extremity  :  and  when 
the  thermometer  was  placed  beyond  the  limit  of  the  red 
ray,  it  rofe  ftill  higher  than  in  the  red  ray,  which  has 
the  greateft  heating  power  in  the^fpeClrum.  The  heat¬ 
ing  power  of  thefe  invifible  rays  was  greateft  at  the  di- 
ftance  of  4  ineh  beyond  the  red  ray,  but  it  was  fenfible 
at  the  diftance  of  1 4  inch. 

Dr  Herfchel’s  experiments  have  been  varied,  and  ftill 
farther  confirmed  by  a  fet  of  experiments  by  .  Sir  H. 
Englefield,  the  refults  of  which  were  the  following  : 

Therm,  in  the  blue  ray  rofe  in  3'  from  53°  to  56° 

in  the  green  in  3'  from  540  to  58° 

in  the  yellow  in  3'  from  36®  to  62® 

in  the  full  red  in  2 %  from  36°  to  72° 

in  confines,  of  the  red  in  2^'  from  58°  to  73-J0 
quite  out  of  vifible  light  in  2 y  from  6i°  to  79° 

The  thermometer  ufed  in  thefe  experiments  had  its 
bulb  blackened  with  Indian  ink. 

In  the  following  experiments,  three  thermometers 
were  employed  5  one  had  a  naked  ball,  one  was  whiten¬ 
ed,  and  the  other  was  blackened.  They  were  expofed 
to  the  fun’s  rays  till  they  became  ftationary,  when  the 
thermometer  with  the 


Naked  ball  flood  at 
Whitened  ball 
Blackened  ball 


584-° 

63° 


In  the  full-red  ray 
In  quite  dark 
In  confines  of  the  red 


Cthe  blackened  thermom.  rofe  in  3'  from  58°  to  61  • 

"  1  _ _  J  in  n?  frr»m  rr®  tn  C  8® 


whitened 
blackened  thermom. 
whitened 
black  thermom. 
white 


m  3'  from  5  3* 
in  3'  from  59° 
in  3'  from  58° 
in  3'  from  39° 


to  38° 
to  64° 
to  58^ 
to  71° 


In  other  experiments  which  were  made  afterwards,  the  refults  were, 
In  the  full-red  ray 


{the  black  thermom.  rofe 
white 

In  quite  dark  £  inch  out  of  the  red,  the  1 
black  thermom.  rofe  -  -  3 


in  3'  from 

in  3'  from  66°  to  82° 
in  3'  from  66°  to  69T0 

in  3'  from  70°  to  84° 


f  Jour. 
Roy .  Injl. 
vol  i. 
p.  ao 6. 


In  this  laft  experiment,  wher  the  thermometer  was 
carried  into  the  faint-red  light,  it. funk  quickly  ;  and 
rofe  again  as  quickly,  when  carried  into  the  dark  focus  5 
but  when  carried  into  the  dark  on  the  other  fide  of  the 
red  light,  it  funk  very  rapidly,  and  did  not  appear  to 
receive  any  heat  at  all  f . 

Thus  it  appears,  that  the  ra^s  of  caloric  and  the 
rays  of  light  are  different :  for  thefe  experiments  clear¬ 


ly  (how,  that  there  are  rays  which  produce  heat,  but 
give  no  light,  and  rays  which  give  light,  but  produce 
no  heat.  It  was  formerly  mentioned,  that  there  is  an¬ 
other  fet  of  rays  which  give  neither  light  nor  heat,  but 
whofe  exiftence  has  been  fully  demonftrated  by  the  re¬ 
markable  effect  which  they  produce  in  reducing,  the 
metallic  falts  and  oxides.  The  light  which  is  emitted 
from  the  fun  then  confifts  of  three  diftinft  fets  of  rays, 
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.  _  which  have  been  fully  recognized  by  their  different  dc- 

h0ymmimJ  grees  of  refrangibility  and  their  different  effeds.  The 
heating  rays  are  in  the  finalleft  degree  refrangible; 
the  rays  which  have  the  greateff  effett  on  the  metallic 
oxides  are  the  moft  refrangible,  and  the  coloured  rays 
are  in  an  intermediate  degree.  The  invifible  rays  be- 
yond  the  red  extremity  of  the  fpc&rum,  which  are  leaft 
refra&ed,  have  the  greateff  heating  power  ;  the  invifi- 
blc  rays  beyond  the  violet  end,  which  are  moft  re- 
frafted,  have  the  greateff  power  in  reducing  the  metal- 
lie  falts  or  oxides,  and  the  rays  in  the  middle  of  the 
fpeffrum  have  the  greateff  illuminating  power. 

Sect.  II.  Of  the  Effects  of  Caloric . 

*75 

of  The  effefts  of  fo  powerful  an  agent  as  heat  muff  be 
roric  dif-  very  confiderable ;  and  thefe  effeds  are  found  to  be  dif- 
i  nt  in  ferent  in  different  bodies,  or  as  it  is  more  or  lefs  accu¬ 
mulated  in  thefe  bodies.  One  general  effed  is,  that 
the  accumulation  of  heat  enlarges,  and  its  abftradion 
proportionally  diminifhes,  the  bulk  of  all  bodies.  When 
this  accumulation  is  continued  in  fome  bodies,  they 
change  their  condition  from  the  ftate  of  folid  to  that  of 
liquid  ;  and,  when  the  accumulation  is  ftill  greater,  li¬ 
quid  bodies  are  reduced  to  the  form  of  vapour.  Thefe 
effeds,  certainly  curious  and  interefting  of  themfelves, 
are  of  the.  utmoft  importance  in  the  phenomena  of  na¬ 
ture  and  in  the  proceffes  of  art ;  and  the  knowledge 
of  the  laws  which  have  been  deduced  from  thefe  re¬ 
markable  changes,  enables  us  to  explain  many  na¬ 
tural  appearances,  and  to  improve  many  of  the  arts  of 
life. 


irent 
1  res 
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i.  Of  Expansion. 

1.  One  of  the  moft  general  effeds  of  heat,  it  has 
been  obferved,  is  the  expanfion  of  bodies;  that  is, 
when  caloric  is  accumulated  in  any  body,  it  is  enlarged 
in  bulk ;  and,  when  that  quantity  of  caloric  is  abftrad- 
ed,  there  is  a  correfponding  contradion.  Experience 
teaches  us,  that  this  effed  of  caloric  is  invariable  and 
uniform  in  all  the  fimplcr  kinds  of  matter.  In  fome 
bodies,  however,  there  are  feeming  exceptions  to  this 
general  rule.  In  thefe  bodies,  when  the  temperature 
rifes  a  little  above,  or  falls  a  little  below  a  certain 
point,  they  are  fubjed  to  irregular  variations  of  their 
bulk  ;  but  thefe  irregularities  are  limited  to  a  few  bo¬ 
dies,  and  to  certain  ffates  of  temperature  of  thefe  bodies; 
for  when  they  are  expofed  to  equal  variations  of  heat, 
above  or  below  the  temperature  at  which  thefe  irregu¬ 
larities  arc  obferved,  the  general  law  of  expanfion  uni¬ 
formly  holds.  The  expanfion  of  all  bodies  by  heat, 
therefore,  and  their  correfponding  contradion  by  the 
abftradion  of  caloric  or  by  cold,  may  be  confidered 
as  one  of  the  moft  general  fads  in  chemical  fcience. 

2.  There  are  many  familiar  inftances  of  the  expan- 
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fion  of  bodies  by  means  of  caloric,  and  this  can  be 
proved  by  very  fimple  experiments.  We  ftiall  men¬ 
tion  an  example  of  this  effed  on  bodies  in  the  folid, 
the  liquid,  and  the  gafeous  ftate. 

(i.)  If  a  rod  of  metal,  as  of  iron,  of  an  inch  in  dia  An  a  foiid 
meter,  and  fix  or  eight  inches  long,  and  the  famebodjr* 
thieknefs  through  its  whole  length,  be  exadly  fitted 
to  pals  through  a  hole  in  a  plate  of  the  fame  metal, 
and  to  be  admitted  lengthwife  within  the  projeding 
edges  of  a  ruler  while  it  is  cold  ;  the  fame  rod,  when 
it  is  made  red  hot,  will  be  found  to  have  enlarged  in 
bulk  fo  much,  that  it  will  not  fall  between  the  projed¬ 
ing  parts  of  the  ruler,  nor  will  it  pafs  through  the 
hole  ;  but  when  it  is  cooled,  or  reduced  to  its  former 
temperature,  it  again  contrads,  and  returns  prccifely 
to  its  former  dimenfions. 

(2.)  As  an  example  of  a  liquid,  whofc  bulk  is  en-  a 
larged  by  the  accumulation  of  caloric,  fill  the  body  of  a 
glafs  veffel  which  has  a  long  {lender  neck  with  fpirit 
of  wine.  On  the  application  of  heat  the  liquid  in  the 
body  of  the  veffel  is  expanded,  and  rifes  in  the  neck  ; 
and  when  the  heat  is  abitraded,  and  the  liquid  returns 
to  its  former  temperature,  it  is  again  contraded,  and 
returns,  to  its  former  bulk.  This  experiment  is  moft 
conveniently  performed  by  immerfing  the  body  of  the 
veffel  in  hot  water.  l5r 

(3*)  The  expanfion  of  a  body  in  the  gafeous  ftate  by  *u  an 
the  accumulation  of  caloric,  is  (hewn  by  the  following tic  fluid* 
experiment.  Let  a  quantity  of  air  be  confined  in  a 
bladder,  but  not  in  fuch  quantity  as  that  the  bladder 
ftiall  be  fully  diftended  with  it.  If  the  bladder  is  ex¬ 
pofed  to  heat,  the  confined  air  expands,  and  the  blad¬ 
der  is  fully  diftended  ;  but  when  it  is  again  cooled, 
the  air  refumes  its  former  bulk,  and  the  bladder  its 
original  flaccid  ftate.  ig2 

3.  Thus  it  appears,  that  all  bodies  expand  by  heat,  Uniform  in 
and  contrail  by  cold,  and  the  quantity  of  this  expan-  fame 
fion  is  uniformly  the  fame  in  the  fame  bodies,  when bodieSt 
expofed  to  the  fame  temperature.  But  this  quantity  is 
found  to  differ  greatly.in  different  kinds  of  matter,  by 
the  fame  increafe  or  diminution  of  their  heat.  In  folid 
bodies  it  is  leaft,  in  liquids  it  is  greater,  but  in  elailic 
fluids  greateff  of  all  ;  and  in  different  kinds  of  folids, 
liquids,  and  elaftic  fluids,  this  difference  is  very  confi¬ 
derable.  The  ratio  at  which  this  expanfion  takes  place 
in  different  bodies,  can  only  be  afeertained  by  experi¬ 
ment ;  and  as  the  .knowledge  of  this  is  a  matter  of 
great  confequence  in  many  of  the  arts,  experiments 
have  been  made  with  this  view  by  different  philofo- 
phers  (l). 

The  expanfion  of  gafeous  bodies,  we  have  faid,  is  But  very 
greateff,  that  of  liquids  lefs,  and  that  of  folids  leaft  of  different  in 
all,  by  being  expofed  to  the  fame  degree  of  heat,  which  foIids> 
will  appear  from  the  following  proportions.  ^Uld?>  and 

fluids. 


.00  cubic  inches  of  f  W,”°f ' '  * 
(.Iron  ’  J  mcreaied  to 


{ 
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1 3 7-5  cubic  inches. 

I04*5 

100.1 

3M 


4.  This 


(l)  See  experiments  on  this  fubjefl  by  Mr  Elliot,  Phil.  Tranf.  vol.  xxxix.  and  by  Mr  Smeator,  ibid.  vol. 
xlviii. 
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4.  This  expanfive  effeft  of  heat  will  enable  us  to 
account  for  the  cracking  or  breaking  of  veffels  which 
are  made  of  brittle  fubftances,  by  its  fudden  applica¬ 
tion  or  abftraftion.  This  is  particularly  the  calc  with 
thofe  fubftances  which  have  little  flexibility,  as  caft 
iron,  glafs,  or  earthen  ware  ;  and  accidents  of  this 
kind  moft  frequently  happen  in  veffels  made  of  thefe 
materials.  If,  for  inftance,  heat  be  fuddenly  applied 
to  a  glafs  veffel  of  confiderablc  thicknefs,  its  external 
furfaee  to  which  it  is  firft  applied  expands  more  than 
the  internal  parts  ;  the  confcquence  mult  therefore  be, 
that  they  are  feparated  or  drawn  afunder,  and  the  vef¬ 
fel  is  fplit  or  broken. 

5.  One  of  the  bell  illuftrations  of  this  expanfion  by 
heat  and  contraftion  by  cold  on  folid  bodies,  is  ill  the 
application  of  iron  hoops  to  carriage  wheels.  The 
hoop  which  has  been  intended  for  the  wheel  is  made 
of  rather  fmaller  dimenfions  than  exactly  to  fit  it.  It 
is  then  made  red  hot,  and  while  it  is  thus  expanded, 
it  is  applied  to  the  wheel.  It  is  fuddenly  cooled  by 
throwing  cold  water  upon  it,  when  it  contrafts,  and 
returning  to  its  former  diluenfions,  is  ftrongly  fattened 
on  the  wheel. 

The  unequal  contraction  at  the  fame  degree  of  tem¬ 
perature,  which  is  obferved  among  folids,  liquids,  and 
aeriform  fubftances,  alfo  takes  place  among  folids  them- 
felves.  Thus,  different  metallic  fubftances,  at  the 
fame  temperature,  are  found  to  expand  and  contract 


very  unequally. 

6.  Advantage  has  been  taken  of  this  unequal  con¬ 
traction  of  metallic  fubftances,  to  remedy  thofe  defefts 
and  imperfections  of  delicate  inftruments,  which  are 
occalioned  by  the  contraction  and  expanfion  of  the 
fubftances  employed  in  their  conftruftion,  when  expo- 
fed  to  different  temperatures.  Thefe  inconveniences 
were  moft  felt  in  inftrnments  which  were  employed  for 
the  mcafurement  of  time,  where  great  accuracy  was 
required.  The  fpring  of  a  watch  and  the  pendulum  of 
a  clock  being  fubjeft  to  the  fame  law  of  contraction 
and  expanfion  by  heat  and  cold,  in  thefe  changes,  ne- 
ceffarily  caufed  variations,  in  proportion  to  the  extent 
of  the  cffeCt.  But  as  different  metals  were  obferved 
to  expand  unequally  by  the  fame  temperature,  this  was 
applied  to  the  conftruCtion  of  thofe  parts  of  the  inftru- 
ment  on  which  the  accuracy  of  its  indications  depends. 
The  equable  meafurement  of  time,  for  inftance,  by  a 
clock,  depends  on  the  length  of  the  pendulum  always 
Ufe'ofthis  continuing  the  fame.  If  it  is  fubjeCt  to  variations 
in  c©’  ftruo  in  length  by  expanfion  or  contraction,  there  will  alfo 
tmg  the  be  variations  in  the  rate  of  its  motions  ;  for  when  the 
pendulum.  peTlc|ulum  lengthened  by  heat,  the  clock  goes  flow¬ 
er  ;  and  when  it  is  fhortened  by  cold.,  it  goes  fader. 
It  becomes  therefore  an  objeCt  of  great  importance, 
that  thefe  indruments  diould  go  at  an  equable  rate  in 
all  temperatures  ;  but  this  can  only  be  effefted  by  ha¬ 
ving  the  pendulum  fo  conftrufted,  that  it  (hall  neither 
lengthen  by  heat,  nor  contraft  by  cold.  This,  is 
done  by  conftrufting  a  pendulum  in  the  following 
manner. 

u  From  the  point  of  expanfion  A  (fig.  I.  Plate 
CXLII.)  a  rod  or  thick  wire,  AB,  of  the  lefs  expan¬ 
sible  metal,  mud  hang  down  a  certain  length.  At  the 
lower  end  it  mud  have  a  dud,  or  crofs  piece,  BC, 
ftrongly  fadened,  and  projecting  a  little  to  one  fide. 
Qn  the  projecting  oart,  Cf  of  this  crofs  piece,  mud  be 


ereCtcd  a  pillar,  Cl),  of  the  more  expanfive  .metal.  CaloT;i 
To  the  top  of  this  pillar,  another  crofs  and  projecting  v— v 
piece,  DE,  mud  be  ftrongly  fadened  ;  and,  from  this 
lad,  mud  again  hang  down  another  rod  or  wire,  EF, 
of  the  fiift  metal,  having  the  ball  of  the  pendulum 
at  its  extremity.  And  now,  if  the  height  of  the  pillar 
CD  be  one-third  of  the  length  of  the  two  rods  taken 
together,  the  pendulum  can  neither  be  lengthened  by 
heat  nor  (hortened  by  cold.  For  by  the  expanfion  of 
the  pillar,  the  pendulum  is  fhortened,  or  the  ball  is 
raifed  nearer  to  the  point  of  fufpenfien,  becaufe  the 
upper  end  D  of  the  pillar  is  more  raifed  by  its  expan¬ 
fion,  than  the  lower  end  C  is  depreffed  by  the  expan¬ 
fion  of  AB;  and,  on  the  other  hand,  by  its  contrac¬ 
tion,  the  pendulum  is  lengthened,  or  the  ball  is  lower¬ 
ed  :  but,  while  this  happens,  the  two  rods,  by  their 
expanfion  or  contraction,  produce  a  contrary  effect  ; 
and  the  quantity  of  expanfion  or  contraction  is  the 
fame  in  the  rods  that  it  is  in  the  pillar,  the  greater 
length  in  the  rods  ■  compensating  for  the  greater  ex- 
panfibility  of  the  pillar.  The  confcquence  therefore 
muff  be,  that  the  length  of  the  pendulum,  that  is,  the 
diffance  between  the  point  of  fufpenfion  and.  the  ball, 
cannot  be  varied  by  heat  or  cold.  Accordingly,  the 
clocks  made  for  the  ufe  of  affronomers,  have  pendu¬ 
lums  conftrufted  upon  this  principle,  in  which  pillars 
of  the  more  cxpanfible  metals  are  employed  to  counter- 
aft  the  expanfion  of  the  other  parts  of  the  pendulum- 

rod.”  18S 

7.  There  are,  however,  fome  remarkable  mltances  The  bu  if 
which  are  feeming  exceptions  to  this  general  law.  of water v  \\ 
expanfion.  This  is  the  cafe  with  thofe  bodies 
pafs  from  the  liquid  to  the  folid. ff ate  ;  as  for  inftance, crea 
wrater,  w'hen  it  affumes  the  folid  form.  Clofe  veffels 
which  are  filled  with  water,  are  burft  when  it  freezes. 

In  an  experiment  made  by  Mr  Boyle,  a  brafs  tube 
three  inches  in  diameter,  which  was  clofed  with  a 
moveable  {topper,  was  filled  with  w'ater  ;  when  the 
water  was  frozen,  it  raifed  a  weight  equal  to  74  lb. 
with  which  the  ftopper  wras  loaded.  In  an  experiment 
by  the  Florentine  academicians,  a  hollow  brafs  globe, 
the  diameter  of  whofe  cavity  was  an  inch,  was  burft 
by  freezing  the  water  with  which  it  w'as  filled.  Muf- 
chenbroeck  has  computed  the  force  neeeffary  to  pro¬ 
duce  this  effeft,  by  eftimating  it  equal  to  a  prefigure  of  ^ 
27,720  lbs.  weight.  But  the  moft  remarkable  experi- afl1 
ments  to  prove  the  expanfive  force  of  ice,  were  made  with  pi 
by  Major  Williams  in  Canada,  in  the  years  1784  andg10US 
1785.  The  iron  plugs  with  which  iron  bombftiells 
filled  with  water  were  clofed  up  by  driving  them  in 
ftrongly  with  a  hammer,  were  thrown  out  to  a  great 
diftance  by  the  force  of  the  congelation  of  the  water  ; 
and  when  the  plugs  were  fo  firmly  feeured  as  to  refift 
this  force,  the  ftiell  itfelf  was  burft  *..  < 

8.  To  the  fame  expanfive  force  in  the  congelation  TranJ. 
of  w'ater,  the  burfting  of  water-pipes,  the.  fplitting  of™ 
trees  and  of  rocks,  is  to  be  aferibed,  which  not  »n*0tiieri 
frequently  happens  when  the  w'atpr  which  has  beeiife£St 
collefted  in  their  cavities  or  fiffures,  is  frozen.  The 
ftones  of  the  pavement  are  alfo  raifed  and  loofened  by 

the  freezing  of  the  water  in  the  earth  i.11  which  they 
are  imbedded,  which  is  thus  increafed  in  bulk,  and 
exerts  its  expanfive  force.  #  r 

9.  Attempts  have  been  made  to  difeover  the  caule 

of  this  aftonifhimg  effeft.  According  to  fome,  it  k 
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owing  to  the  extrication  of  the  air  which  water  holds  in 
combination  in  a  denfe,  nonelafiic  Hate.  When  the 
water  is  freezing,  part  of  the  air  affumes  the  elaftic 
form,  and  feparates  from  it;  but  when  the  furface  of 
the  water  is  covered  with  icc,  no  more  air  can  make 
its  efcape.  It  is  then  confined,  and  forms  thofe  numer¬ 
ous  cavities  which  are  obfervcd  in  ice.  In  confequence 
of  thefe  cavities,  a  mafs  of  ice  muft  be  of  greater  bulk 
than  the  water  previous  to  congelation,  and  cannot 
therefore  he  contained  in  the  fame  fpace  :  But  another 
caufe,  which  is  .perhaps  the  mofi  probable,  has  been  af- 
figned  for  this  increafe  of  hulk,  and  confequent  expan- 
five  force.  Liquids  which  on  cooling  become  folid,  and 
aflurne  a  regular  form,  are  always  found  to  increafe  in 
bulk.  Water,  when  it  paffes  from  the  liquid  to  the 
folid  (late,  has  a  firong  tendency  among  its  parts  to  ar¬ 
range  themfelves  in  a  determinate  manner.  They  af- 
fume  the  form  of  prifmatic  cryftals,  which  crofs  each 
other  at  angles  of  6o°  and  120°.  In  this  way  the  in¬ 
creafe  of  bulk,  and  the  expanfivc  force  of  water  when 
it  is  confolidated,  are  accounted  for. 

10.  Some  metallic  fubfiances,  particularly  cafi.iron, 
are  obferved  to  enlarge  in  bulk,  when  they  pafs  from 
the  fluid  to  the  folid  fiate,  in  the  fame  way  as  water. 
To  this  increafe  of  bulk  in  cafi-iron  when  it  cools,  are 
owing  the-fharpnefs  and  diftinCtnefs  of  the  lines  in  the 
ornamental  figures  on  grates  and  furnaces  which  arc 
made  of  this  metal.  The  metal  is  introduced  into  the 
mould  while  it  is  fluid,  or  in  a  flate  of  fufion,  and  in- 
creafing  in  bulk  as  it  cools,  the  minute  cavities  of  the 
mould  are  more  accurately  filled.  This  increafe  of 
bulk,  as  in  the  cafe  of  water  when  it  becomes  folid,  is 
is  alfo  afcribed  to  a  determinate^arrangement  of  the 
parts  of  the  metal,  or  to  cryfiallization. 

11.  On  the  expanfive  property  of  bodies  depends  the 
confirmation  of  the  thermometer,  which  is  employed  for 
the  meafurement  of  the  relative  temperatures  of  bodies. 
The  invention  of  this  inftrument  is  generally  afcribed 
to  SanCiorio,  an  Italian  phyfician,  who  lived  about  the 
beginning  of  the  17th  century,  although  it  is  faid  by 
fome,  that  thermometers  were  made  by  Drebel,  a  Dutch 
phyfician,  and  that  they  wfere  common  in  Holland,  and 
even  in  England,  before  SanCiorio  was  known  in  thefe 
countries. 

In  the  thermometer  of  SanCiorio,  the  expanfive 
power  of  air  was  employed  to  meafure  the  tempe¬ 
rature.  His  thermometer  is  conftruCled  in  the_  fol¬ 
lowing  manner.  A  tube  of  glafs  of  18  inches  or 
two  feet  in  length,  open  at  one  end,  is  blown  into 
a.  ball  at  the  other.  When  the  ball  is  heated,  the 
air  within  is  expanded,  and  while  the  air  is  thus  ex¬ 
panded,  if  the  open  end  of  the  tube  be  immerfed  in  a 
veffel  filled  with  any  coloured  fluid  ;  as  the  internal 
air  cools,  and  is  diminifhed  in  bulk,  the  liquid  will  rife 
in  the  tube  by  the  preffure  of  the  external  air  on  the 
furface  of  the  liquid  in  the  veffel.  A  fcale  of  equal 
degrees  was  then  applied  to  the  whole  length  of  the 
tube,  and  the  thermometer  was  conftruCled.  To  af- 
eertain  the  heat  of  any  body,  as  for  infiance  the  hand, 
it  was  applied  to  the  ball,  and  if  this  temperature 
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was  greater  than  the  medium  in  which  the  apparatus 
was  placed,  the  internal  air  was  rarefied,  and  eoufe- 
quently  deprclled  the  furface  of  the  coloured  liquid  in 
the  tube.  The  number  of  degrees  of  this  depreflion 
wa3  obferved  and  compared  in  different  experiments. 

As,  for  infiance,  the  difference  of  temperature  of  the  ImperitCb 
body  at  different  periods,  to  afeertain  which,  it  is  faid, 
it  v*as  employed  by  the  inventor.  But  the  inaccuracy 
of  this  initrument  will  be  obvious;  when  we  coniider 
that  it  depended,  not  only  on  the  preffure,  but  alfo  011 
the  temperature  of  the  atmofphere. 

This  defeCl  in  the  air  thermometer  ^vas  remedied  by  improved, 
Mr  Boyle,  and  by  the  Florentine  academicians,  nearly 
at  the  lame  time  ;  and  they  thought  of  employing  other 
fluids.  The  firfi  that  was  ufed  was  fpirit  of  wine, 
which  contracting  and  expanding  more  than  water  at 
the  fame  temperature,  and  not  being  liable  to  be  frozen 
by  cold,  w'asfoundto  be  much  more  convenient.  Quick- 
filver  was  fome  time  afterwards  employed  in  the  fame 
way.  The  ball  Gf  the  glafs,  and  part  of  the  tube, 
was  filled  with  the  fluid,  when  the  open  extremity  of 
the  tube  was  clofed.  When  heat  was  applied  to  the 
ball,  the  fluid  within  expanded,  and  eontraCled  by 
cold,  without  being  influenced  by  the  preffure  of  the 
atmofphere,  as  in  San Clorio’s  thermometer.  But  ftill 
,  this  thermometer  w'as  very  imperfeCl,  for  w  ant  of  de¬ 
terminate  points  in  the  fcale,  by  which  different  ther¬ 
mometers  might  be  compared  together.  This  w'as  firfi 
pointed  out  by  Sir  Ifaac  New  ton,  and  after  various  im¬ 
provements,  it  W’as  brought  to  its  prefent  fiate  of  per¬ 
fection. 

The  method  of  conftruCting  Fahrenheit’s  thermome- Fahren-  ‘ 
ter,  w  hich  is  now  in  general  ufc  in  this  country,  is  the  belt’s  the? 
following  :  A  fmall  ball  is  blow  n  on  the  end  of  a  glafs  moxneter* 
tube,  of  a  uniform  width  throughout.  The  ball  and 
part  of  the  tube  are  then  to  be  filled  with  quickfilvcr 
which  has  been  previoufly  boiled  to  expel  the  air.  The 
open  end  of  the  tube  is  then  to  be  hermetically  leal- 
ed  (m).  The  next  objeCl  is  to  conftruCl  the  fcale.  It 
is  found  by  experiment,  that  melting  fnowr  or  freezing 
water  is  always  at  the  fame  temperature.  If,  therefore, 
a  thermometer  be  immerfed  in  the  one  or  the  other, 
the  quickfilvcr  will  always  fiand  at  the  fame  point.  It 
has  been  obferved,  too,  that  water  boils  under  the  fame 
preffure  of  the  atmofphere  at  the  fame  temperature. 

A  thermometer,  therefore,  immerfed  in  boiling  water, 
w  ill  uniformly  fiand  at  the  fame  point.  Here  then  are 
two  fixed  points  from  which  a  fcale  may  be  conftruCled, 
by  dividing  the  intermediate  fpace  into  equal  parts,  and 
carrying  the  fame  divifions  as  far  above  and  below  the 
two  fixed  points  as  may  be  wanted.  Thus,  thermome¬ 
ters  conftruCled  is  this  way  may  be  compared  together ; 
for  if  they  are  accurately  made,  and  placed  in  the  fame 
temperature,  they  will  always  point  to  the  fame  degree 
on  the  fcale. 

The  fluid  that  is  now  generally  employed  is  quick- 
filver,  and  it  is  found  to  anfwer  beft,  becaufe  its  ex- 
panfions  arc  moft  equable.  The  freezing  point  of 
Fahrenheit’s  thermometer  is  marked  3  2°,  and  th<5 
reafon  of  this  is  faid  to  have  been,  that  this  artifi 
3  M  2  thought 


.  (M)  I  bis  is  done  by  heating  the  end  of  the  tube  with  the  flame  of  a  lamp,  and  by  doling  it  while  the  glaf3 
is  foftened. 
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Caloric,  thought  that  he  had  produced  the  greateff  degree  of 
cold  by  a  mixture  of  fnow  and  fait  j  and  the  point  at 
which  the  thermometer  then  flood  in  this  temperature, 
was  marked  zero.  The  boiling  point  in  this  thermo¬ 
meter  is  212°,  and  the  intermediate  fpace  between  the 
boiling  and  freezing  points  is  therefore  divided  into 
1 8o°.  This  is  the  thermometer  that  is  commonly  ufed 
in  Britain. 

There  are  three  other  thermometers  employed  in 
different  countries  of  Europe,  which  differ  from  each 
other  in  the  number  of  degrees  between  the  freezing 
and  boiling  points. 

Reaumur’s.  Reaumur’s  thermometer  was  generally  ufed  in  France 
before  the  revolution,  and  is  Rill  employed  in  differ¬ 
ent  countries  on  the  continent.  The  freezing  point 
in  this  thermometer  is  marked  zero,  and  the  boiling 
point  8o°.  To  convert  the  degrees  of  Reaumur’s  ther¬ 
mometer  to  thofe  of  Fahrenheit,  the  following  is  the 

formula.  Reaum. — -4-32=  Fahr.  that  is  multiply 

the  degrees  of  Reaumur  by  9,  divide  by  4,  and  add  32. 
This  gives  the  correfponding  degrees  on  Fahrenheit’s 
100.  feale. 

Celiius.  The  thermometer  of  Celfius  has  the  fpace  between 
the  freezing  and  boiling  points  divided  into  ioo°.  The 
boiling  point  is  ioo°,  and  the  freezing  point  zero. 
This  thermometer  is  ufed  in  Sweden.  The  thermometre 
centigrade ,  now  ufed  in  France,  has  the  feale  divided 
in  the  fame  way.  To  convert  the  degrees  of  this  ther¬ 


mometer  into  thofe  of  Fahrenheit  \  Cel. -f.  32  =2 

Fahr.  .  ...  sol, 

In  Delifle’s  thermometer,  which  is  ufed  in  Ruflia,  Delifle] 
the  fpace  between  the  boiling  and  freezing  points  is 
divided  into  1 50° ;  but  the  degrees  are  reckoned 
downwards.  The  boiling  point  is  marked  zero,  and 
the  freezing  point  150°.  To  reduce  the  degrees  of 
this  thermometer  under  the  boiling  point  to  thofe  of 
X  6 

Fahrenheit,  Del. - —  212  =  Fahr.  and  above  the 

5 


X  6 

boiling  point,  Del.  — — |-  212  =:  Fahr. 

Such  then  are  the  principles  and  mode  of  conftru&ion 
of  the  thermometer  5  an  inflrument  which  has  been  of 
the  utmoff  importance  in  enabling  us  to  difeover  many 
of  the  properties  and  effe£ls  of  caloric,  as  by  it  only 
we  can  afeertain  with  accuracy  the  relative  tempera¬ 
tures  (n).  2c: 

1 2.  It  has  been  an  obje<?l  of  confiderable  interefi  and  Quant,  t 
importance  to  afeertain  the  quantity  and  rate  of  expan-  exPanij 
fion  in  bodies.  Among  folid  bodies  the  quantity  of 
expanfion  is  very  fmall,  fo  that  a  nice  apparatus  is  ne- 
ceffary  to  afeertain  it.  But  it  appears  that  the  ratio 
of  this  expanfion  is  equable,  or  nearly  fo.  The  refults 
of  experiments  made  by  Mr  Smeaton  and  fome  other 
philosophers  upon  this  fubjeft,  will  be  feen  in  the  foU 
lowing  table. 
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Temperature. 

Platina. 

Antimony. 

Steel. 

Iron. 

Caft  Iron. 

Bifmuth. 

Copper. 

Caft  Brafs. 

BrafsWire. 

212 

White  heat 

120,000 

120,104 

120,000 

120,130 

I  20,000 
120,147 
123,428 

I  20,000 
120,151 
121,500 

I  20,000 

122,571 

120,000 

120,167 

120,000 

120,204 

I  20,000 
120,000 

120,000 

120,232 

Temperature 

Tin. 

Lead. 

Zinc. 

Hammer¬ 
ed  Zinc. 

Zinc  8. 
Tin  1. 

Lead  2. 
Tin  1. 

Brafs  2. 
Zinc  1. 

Pewter. 

Copper  3. 
Tin  1. 

3  2° 

120,000 

1 20,000 

1 20,000 

1 20,000 

I  20,000 

1  20,000 

120,000 

I  20,000 

120,000 

21  2 

120,298 

120,344 

1 20,355 

120,373 

I  20,123 

120,301 

120,247 

120,274 

120,218 

204 

Ofgfefs. 
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Of  liquids. 


The  rate  of  the  expanfion  of  glafs,  which  is  a  mat¬ 
ter  of  confiderable  importance,  has  been  afeertained  by 
M.  de  Luc,  and  is  exhibited  in  the  following  table  : 


Temperature. 

3  2° 

50 

70 

IOO 

120 

I50 

167 

190 

212 


100,000 

100,006 

100,014 

100,023 

100,033 

100,044 

100,056 

100,069 

100,083 


13.  The  expanfion  of  liquid  bodies  is  greater  than 
that  of  folids,  but  it  is  not  equable  with  equal  addi¬ 
tions  of  temperature.  It  has  been  obferved,  that  thofe 
liquids  which  are  mofl  readily  brought  to  the  Rate  of 


vapour,  or  wrhofc  boiling  point  is  loweR,  expand  moR. 
With  the  fame  given  temperature,  the  expanfion  of 
water  is  greater  than  that  of  mercury,  and  the  expan¬ 
fion  of  alcohol  is  greater  than  that  of  water.  The  boil¬ 
ing  point  of  water  is  knver  than  that  of  mercury,  and 
the  boiling  point  of  alcohol  is  lower  than  that  of  water  $ 
from  which  it  v'ould  appear,  that  the  expanfion  of  li¬ 
quids  is  nearly  in  the  inverfe  ratio  of  their  boiling  tem¬ 
peratures,  and  this  expanfion  feems  to  increafe  with  the 
temperature  ;  that  is,  the  nearer  a  liquid  is  to  that  point 
of  temperature  at  which  it  boils,  the  greater  is  the  de¬ 
gree  of  expanfion  by  the  addition  of  caloric  ;  and  the 
farther  it  is  from  the  boiling  temperature,  the  fmaller 
is  the  increafe  of  bulk  by  the  the  addition  of  caloric. 
The  following  table  exhibits  the  ratio  of  expanfion  of 
feveral  liquids,  as  they  have  been  afeertained  by  diffe¬ 
rent  philofophers. 

1  1  Table 


(k)  .^or  meafuring  iiigh  degrees  of  temperature,  the  pyrometer  of  Wedgwood  is  employed,  which  will  be 
jferibed  under  the  earth  alumina. 
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Table  of  the  Rate  of  Expanfion  of  different  Liquids  from  3  2°  to  2 120. 


Temp. 

Mercury. 

Linfeed 

Oil. 

Sulphuric 

Acid. 

Nitric 

Acid. 

Water. 

Oil  of 
Turpent. 

Alcohol. 

32° 

IOOOOO 

IOOOOO 

. 

_ 

IOOOOO 

40 

I 0008 I 

— 

99752 

995M 

— 

— 

I00539 

50 

100183 

— 

IOOOOO 

IOOOOO 

IOCO23 

IOOOOO 

101105 

60 

100304 

— 

100279 

100486 

I OO09 I 

100460 

101688 

70 

100406 

100558 

100990 

IOOI97 

100993 

102281 

80 

100508 

— 

100806 

IOI53° 

IO0332 

101471 

102890 

90 

I 006 10 

— 

101054 

102088 

100694 

101931 

i°35i7 

100 

100712 

102760 

IOI3I7 

102620 

100908 

102446 

104162 

no 

100813 

— 

101540 

103196 

— 

102943 

— 

120 

100915 

— 

101834 

103776 

IOI404 

103421 

— 

130 

101017 

— 

102097 

104352 

— 

I03954 

— 

140 

101119 

— 

102320 

105*32 

— 

I04573 

j 

*5° 

1012  20 

— 

102614 

— 

0 

N 

O 

-4 

— 

160 

IOI322 

— 

102893 

— 

— 

t — 

— 

170 

IOI424 

— 

103116 

— 

_ 

— 

— 

180 

IOI526 

— 

io3339 

— 

__ 

— 

— 

190 

IO1628 

— 

io3587 

— 

103617 

— 

— 

200 

IOI73O 

— 

103911 

— 

_ 

■  — 

— 

212 

IO1835 

107250 

— 

204577 

— • 

— 

zo5 
I  gafes 
>and  e- 

ftbly. 


14.  It  has  been  proved  by  experiment  that  all  gafe- 
ous  bodies  undergo  the  fame  expanfion,  with  the  fame 
addition  of  heat.  This  has  been  afeertained  by  the  in¬ 
genious  experiments  of  Mr  Dalton  and  M.  Gay  Luffac. 
The  inereafe  of  bulk  of  fome  elaflic  fluids  from  320  to 
212°,  as  determined  by  the  latter,  will  be  feen  in  the 
following  table  : 


Atmofpheric  air  100  1 
parts,  increafed  J 
Hydrogen  gas 
Oxygen  gas 
Azotic  gas 


37-50 

37.  c 2  difference 4-  0.2 

37.48  . -  — 0.02 

3749  - °-01 ! 


Inn.  de 

m' vo£  In  other  experiments  he  found,  that  the  expanfion 
1  7* of  the  vapour  of  water  and  of  ether  correfponded  with 
the  expanfion  of  other  gafes  ;  and  he  remarks,  that 
this  property  of  the  equable  dilatation  of  the  vapour  of 
ether  and  water,  and  the  gafes,  with  the  fame  degrees 
of  temperature,  depends-  not  on  the  peculiar  nature 
of  the  vapour  and  gafes,  but  folely  on  their  elaflic 
flate. 

Mr  Dalton’s  experiments  fliew  that  the  expanfion  of 
air  is  very  nearly  equable.  It  appears,  however,  that 
the  rate  of  expanfion  diminifhed  as  the  temperature  in¬ 
creafed.  The  expanfion  from  550  to  13 24-°,  which  in¬ 
cludes  7740,  was  167  parts;  but  the  expanfion  from 
1324°  to  212°,  the  next  774°*  was  only  158  parts, 
whieh  was  nine  parts  lefs  than  the  firfl.  The  fame 
philofopher  obferve?,  that  the  refults  of  feveral  experi¬ 
ments  which  he  made  upon  hydrogen  gas,  oxygen  gas, 
carbonie  acid  gas,  and  nitrous  gas,  correfpond  with 
thofe  on  atmofpherical  air,  not  only  in  the  total  ex¬ 
panfion,  but  in  the  gradual  diminution  of  it  in  amen¬ 
ding.  Small  differences  were  obferved,  but  they  ne¬ 
ver  exceeded  fix  or  eight  parts  in  the  whole  amount 
325;  and  differences  to  this  amount,  he  adds,  will 
take  place  in  common  air,  when  not  freed .  from  aque- 


ous  vapour,  which,  he  fays,  was  the  fituatidn  of  his 
fa&itious  gafes. 

2.  Of  Fluidity. 

I.  We  have  now  feen  the  effe&s  of  caloric  in  ex*  change  of 
panding  bodies,  when  it  is  accumulated  in  them.  Rate. 
When  a  folid  body,  as  a  piece  of  iron,  is  expofed  to  a 
high  temperature,  it  is  enlarged  in  bulk;  and  when 
the  additional  quantity  of  caloric  with  which  it  had 
combined  is  withdrawn,  it  returns  to  its  former  dimen- 
fions;  but  when  flill  greater  additions  are  made  to 
moff  bodies,  it  is  not  merely  a  change  of  bulk  that 
takes  place,  but  a  total  change  of  their  proper¬ 
ties. 

All  matters  exifts,  either  in. the  flate  of  folid,  of  li¬ 
quid,  or  in  the  flate  of  vapour.  Moft  bodies,  by  the  ad¬ 
dition  or  the  abflra£tion  of  ealoric,  are  convertible  from 
one  of  thefe  ftates  into  another.  Let  us  take  water 
for  an  example.  Ice  is  water  in  the  folid  flate.  When 
a  mafs  of  iee  has  received  a  proper  quantity  of  caloric, 
it  affumes  the  liquid  flate ;  and,  when  this  liquid  has 
received  another  portion  of  caloric,  it  is  changed  into 
the  flate  of  vapour.  But  if  the  vapour  is  deprived  of 
a  certain  portion  of  caloric,  it  returns  to  the  flate  of  li¬ 
quid  or  that  of  wrater  ;  and  when  this  wrater  is  deprived 
of  another  portion  of  caloric,  it  becomes  folid,  ,or  is  con¬ 
verted  into  ice. 

Thus  it  appears,  that  a  folid  body,  may  be  convert- - 
ed  into  a  liquid  by  means  of  caloric  ;  and  that  a  liquid  ’ 
may  be  converted  into  an  elaflic  fluid  by  the  fame 
means.  This  feems  to  be  a  general  law,  to  which 
there  are  but  few  exceptions.  Some  bodies  may  be 
converted  into,  all  the  three  flates,  as  water ;  others, 
as  fpirit  of  wine,  exifl  only  in  the  fluid  flate,  and  there 
are  fome  folid  bodies  which  are  not  convertible  into 
the  flate  of  liquid  ;  but  thefe  exceptions  are  fo  few  ; 
that  it  has  been  fuppofed  the  fame  effe£l  would  follow* 

were 
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Caloric.  xvere  thefe  bodies  expofed  io  a  proper  degree  of  tempe- 
1  1  v~~"  rature. 

Bodies  he-  2*  -^e  tel<nPerature  at  which  thefe  changes  are  ef- 
come  fluid  fc£ted  in  invariably  the  fame  in  the  fame  body.  Thus, 
at  the  feme  a  mafs  of  ice  is  converted  into  the  ftate  of  liquid  or  of 
degree  of  Avater,  when  it  is  expofed  to  a  temperature  above  32°*, 
tempera-  an(j  water,  when  it  is  raifed  to  the  temperature  of 
212°,  affumes  the  ftate  of  vapour  or  of  fteam.  But 
although  this  temperature  is  conftant  in  the  fame  bo¬ 
dies,  it  varies  greatly  in  different  bodies.  Thus,  fpi- 
rit  of  wine  and  ether  are  converted  into  vapour  at  a 
very  low  temperature,  while  mercury  and  the  fixed 
oils,  to  undergo  this  change,  require  a  temperature 
far  above  that  which  is  neccffary  for  the  converfion  of 
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209  >  water. 

ftLiUmein"  3*  Some  bodies  are  inftantaneoufly  converted  from 
oufly?ne"  the  folid  to  the  liquid  ftate.  Thus  ice,  when  the  tem- 

210  perature  is  raifed,  paffes  immediately  from  the  folid  to 
In  Others  the  ftate.  Other  bodies  undergo  a  gradual  change, 
gradually.  Th  firft  bcconle  f0ft,  as  in  the  inftance  of  melting  wax, 

and  pafs  through  the  different  degrees  of  foftnefs,  till 
at  laft  they  become  perfe&ly  fluid. 

4.  It  may  perhaps  now  feem  furprifing,  that  phe¬ 
nomena  which  were  fo  familiar  fltould  have  exifted  fo 
long  without  the  true  explanation  of  the  changes  which 
bodies  undergo,  in  palling  from  the  folid  to  the  liquid 
or  vaporous  ftate,  or  from  the  fluid  to  the  folid  ftate. 
The  want  of  inftruments  to  meafure  accurately  the  re¬ 
lative  degrees  of  temperature  at  which  thefe  changes 
take  place,  might  perhaps  be  one  caufe  of  the  unfuc- 
cefsful  inveftigations  of  philofophers  on  this  fubje<ft. 
But  even  after  the  invention  and  improvement  of  the 
thermometer,  it  was  long  before  the  fecret,  and  we 
may  add,  Ample  caufe  of  thefe  wonderful  effefts,  was 
fully  afeertained.  It  was  referved .for  the  fagacity  of 
Dr  Black  to  give  the  true  explanation.  The  era  of 
the  difeovery  of  this  law,  of  fuch  univerfal  application 
to  the  phenomena  of  nature,  may  be  regarded  as  one 
2it  of  the  moft  important  in  the  hiftory  of  chemical  fcience. 

Great  dif-  Dr  Black  was  always  diftinguifhed  for  caution  and 


co very  of  precifl0n  in  all  his  views  ;  and  as  the  progreflive  fteps 
Dr  Black,  f  1  •  i  _ i~i _ 


cated  after  fufion  by  the  thermometer )  and  that,  when 
the  melted  body  is  again  made  to  congeal,  by  a  dimi¬ 
nution  of  its  heat,  it  fuffers  no  greater  lofs  of  heat  than 
what  is  indicated  alfo  by  the  fimpie  application  to  it  of 
the  fame  inftrument. 

“  This  was  the  univerfal  opinion  on  this  fubje&,  folnccmfi! 
far  as  1  know,  when  I  began  to  read  my  le£lures  in  thewkhfiO 
univerfity  of  Glafgowr,  in  the  year  1757.  But  1  foon 
found  reafon  to  obje£t  to  it,  as  inconliftent  with  many 
remarkable  fa£ls,  when  attentively  confidered  *,  and  I 
endeavoured  to  (hew,  that  thefe  fa6ls  are  convincing 
proofs  that  fluidity  is  produced  by  heat  in  a  very  dif¬ 
ferent  manner. 

“  I  (hall  now  deferibe  the  manner  in  which  fluidity 
appeared  to  me  to  be  produced  by  heat,  and  W'e  fhail 
then  compare  the  former  and  my  view  of  the  fubje& 
with  the  phenomena.  2l , 

“  The  opinion  I  formed  fr.om  attentive  obfervatien  Caloric 
of  the  fa£ls  and  phenomena,  is  as  follows :  When  ice,abforbef 
for  example,  or  any  other  folid  fubftance,  is  changing follds 


into  a  fluid  by  heat,  I  am  of  opinion  that  it  receives  a 


coming 


much  greater  quantity  of  heat  than  what  is  perceptible 
in  it  immediately  after  by  the  thermometer.  A  great 
quantity  of  heat  enters  into  it,  on  this  occafion,  without 
making  it  apparently  warmer,  when  tried  by  that  in¬ 
ftrument.  This  heat,  however,  muft  be  thrown  into  it, 
in  order  to  give  it  the  form  of  a  fluid  $  and  I  affirm, 
that  this  great  addition  of  heat  is  the  principal  and  moft 
-immediate  caufe  of  the  fluidity  induced 


fluid. 


«5 


u  And,  on  the  other  hand,  when  we  deprive  fuch  a  Fluids! 


body  of  its  fluidity  again,  by  a  diminution  of  its  heat, 

1  lone. ' 


by  which  this  celebrated  philofopher  was.  led  to  afeer- 
tain  the  true  caufe  of  fluidity  afford  us  a  fine  ex¬ 
ample  of  fimpie  and  elegant  inveftigation,  we  (hall  de¬ 
tail  the  experiments  by  which  it  was  eftabliflied  in  his 
own  words. 

5.  After  ftating  that  the  caufe  of  fluidity  which  had 
been  formerly  given  wfas  unfatisfa£lory,  and  inconfift- 
ent  with  the  phenomena,  he  obferves  that  u  thefe  phe¬ 
nomena,  when  attentively  confidered,  (hew  that  fluidity 
is  produced  by  heat,  in  a  very  different  manner  from 
that  which  was  commonly  imagined  ;  a  manner,  how¬ 
ever  which,  when  underftoed,  enables  us  to  explain 
many  particulars  relating  to  heat  or  cold,  which  ap- 
peared^in  the  former  view  of  the  fubjeft,  quite  perpkx- 
112  ing  and  unaccountable. 

fluidity.  “  Fuidity  was  univerfally  confidered  as  produced  by 
fuppofed  to  a  addition  to  the  quantity  of  heat  which  a  body 

a^manTd-0 contains,  fwhen  it  is  once  heated  up. to  its  melting 
dition  of  point  j  and  the  returning  of  fuch  body  to  a  folid  ftate, 
caloric.  as  depending  on  a  very  fmall  diminution  of  the  quan¬ 
tity  of  its  heat,  after  it  is  cooled  to  the  fame  degree } 
that  a  folid  body,  when  it  is  changed  to  a  fluid  re¬ 
ceives  no  greater  addition  to  the  heat  within  it  than 
what  is  meafured  by  the  elevation  of  temperature  indi- 


,  a  very  great  quantity  of  heat  comes  out  of  it,  while  it 
is  afluming  a  folid  form,  the  lofs  of  which  heat  is  not 
to  be  perceived  by  the  common  manner  of  ufing  the 
thermometer.  The  apparent  heat  of  the  body,  as  mea¬ 
fured  by  that  inftrument,  is  not  diminifhed,  or  not  in 
proportion  to  the  lofs  of  heat  which  the  body  a&ually 
gives  out  on  this  occafion ;  and  it  appears  from  a  num¬ 
ber  of  fa£ls,  that  the  ftate  of  folidity  cannot  be  induced 
without  the  abftra&ion  of  this  great  quantity  of  heat. 

And  this  confirms  the  opinion,  that  this  quantity  of 
heat,  abfoibed,  and  as  it  were,  concealed  in  the  compo- 
fitioR  of  fluids,  is  the  neceffary  and  immediate  caufe 
of  their  fluidity. 

“To  perceive  the  foundation  of  this  opinion,  and 
the  inconfiftency  of  the  former  w  ith  many  obvious  fa<fts, 
we  muft  confider,  in  the  firft  place,  the  appearances 
obfervable  in  .the  melting  of  ice,  arid  the  freezing  of 
w’ater.  216 

“  If  w'e  attend  to  the  manner  in  which  ice  and  fnow  Proved 
melt,  when  expofed  to  the  air  of  a  warm  room, 
when  a  thaw  fucceeds  to  froft,  w^e  can  eafily  perceive, 
that  however  cold  they  might  be  at  the  firft,  they  arewateT. 
foon  heated  up  to  their  melting  point,  or  begin  foon 
at  the  it  furface  to  be  changed  into  water.  And  if 
the  common  opinion  had  been  well  founded,  if  the 
complete  change  of  them  into  water  required  only  the 
further  addition  of  a  very  fmall  quantity  of  heat,  the 
mafs,  though  of  a  confiderable  fizc,  ought  all  to  be 
melted  in  a  very  few  minutes  or  feconds  more,  the 
heat  continuing  inceffantly  to  be  communicated  from 
the  air  around.  Were  this  really  the  cafe,  the  confe- 
quences  of  it  would  be  dreadful  in  many  cafes  )  for , 
even  as  things  are  at  prefent,  the  melting  of  great 
quantities  of  fnotv  and  ice  oeeafions  violent  terrents, 

ansi 
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aloric.  and  great  inundations  in  tlie  cold  countries,  or  in  the 
'nr""’’’  rivers  that  come  from  them.  But,  were  the  ice  and 
fhow  to  melt  as  fuddenly  as  they  mutt  necefiarily  do, 
were  the  former  opinion  of  the  aCtion  of  heat  in  melt¬ 
ing  them  well  founded,  the  torrents  and  inundations 
would  be  incomparably  more  irrefiflible  and  dreadful. 
They  would  tear  up  and  fweep  away  every  thing,  and 
^  that  fo  fuddenly,  that  mankind  (hould  have  great  dif- 
rlting  of  ficul ty  to  efcape  from  their  ravages.  This  iudden  li- 
a  very  quefa&ion  does  not  aCtually  happen  ;  the  maffes  of  ice 
f  I)ro“  or  flow  melt  ivith  a  very  flow  progrefs,  and  require  a 
long  time,  efpecially  if  they  be  of  a  large  fize,  fuch 
as  are  the  colleCHons  of  ice,  and  wreaths  of  fiiow, 
formed  in  fome  places  during  the  winter.  Thefe,  after 
they  begin  to  melt,  often  require  many  weeks  of  warm 
weather,  before  they  arc  totally  diffolved  into  water. 
This  remarkable  llownefs  with  ivhich  ice  is  melted,  en¬ 
ables  us  to  preferve  it  eafily  during  the  fummer,  in  the 
ftruChires  called  iee-houfes.  It  begins  to  melt  in  thefe, 
as  foon  as  it  is  put  into  them  :  but,  as  the  building  ex- 
pofes  only  a  fmall  furface  to  the  air,  and  has  a  very 
thick  covering  of  thatch,  and  the  accefs  of  the  exter¬ 
nal  air  to  the  infide  of  it  is  prevented  as  much  as  pof- 
fible,  the  heat  penetrates  the  ice-houfe  with  a  flow 
progrefs,  and  this,  added  to  the  llownefs  with  which 
the  ice  itfelf  is  difpofed  to  melt,  protraCts  the  total  li- 
quefa&ion  of  it  fo  long,  that  fome  of  it  remains  to 
the  end  of  fummer.  In  the  fame  manner  does  fnow 
continue- on  many  mountains  during  the  whole  fummer, 
in  a  melting  date,  but  melting  fo  dowly,  that  the  whole 
of  that  feafon  is  not  a  fufficient  time  for  its  complete 
liquefaChion. 

u  This  remarkable  flownefs  with  which  ice  and  fnow 
melt,  (truck  me  as  quite  inconfident  with  the  common 
opinion  of  the  modification  of  heat,  in  the  liquefaftion 
2i3  of  bodies. 

mdation  u  And  this  very  phenomenon  is  partly  the  foundation 
jhe  dif-  0f  the  opinion  I  have  propofed  ;  for  if  we  examine 
1  er^‘  what  happens,  we  may  perceive  that  a  great  quantity 
of  heat  enters  the  melting  ice,  to  form  the  water  into 
which  it  is  changed,  and  that  the  length  of  time 
neceflary  for  the  colle&ion  of  fo  much  heat  from  the 
furrounding  bodies,  is  the  reafon  of  the  flowmefs  with 
which  the  ice  is  liquefied.  If  any  perfon  entertain 
doubts  of  the  entrance  and  abforption  of  heat  in  the 
melting  ice,  he  needs  only  to  touch  it  he  will  indant- 
ly  feel  that  it  rapidly  draw's  heat  from  his  warm  hand. 
He  may  alfo  examine  the  bodies  that  furround  it,  or 
are  in  contaCl  with  it,  all  of  which  he  will  find  de¬ 
prived  by  it  of  a  great  part  of  their  heat  ;  or  if  he 
fufpend  it  by  a  thread,  in  the  air  of  a  warm  room,  he 
may  perceive  with  his  hand,  or  by  a  thermometer,  a 
dream  of  cold  air  defeending  condantly  from  the  ice  ; 
for  the  air  in  contaCl  is  deprived  of  a  part  of  its  heat, 
and  thereby  condenfed  and  made  heavier  than  the 
warmer  air  of  the  red  of  the  room  ;  it  therefore  falls 
downwards,  and  its  place  round  the  ice  is  immediately 
fupplied  by  fome  of  the  warmer  air  •,  but  this,  in  its 
turn,  is  foon  deprived  of  fome  heat,  and  prepared  to 
defeend  in  like  manner  j  and  thus  there  is  a  condant 
flow  of  warm  air  from  around,  to  the  fides  of  the  ice, 
and  a  defeent  of  the  fame  in  a  cold  date,  from  the 
lower  part  of  the  mafs,  during  which  operation  the 
tee  mud  necefiarily  receive  a  great  quantity  of  heat. 
u  It  is,  therefore,  evident  that  the  melting  ice  re- 
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ceives  heat  very  fad,  but  the  only  effe&  of  this  heat  Caloric, 
is  to  change  it  into  water,  which  is  not  in  the  lead  * 

fenfibly  w  armer  than  the  ice  was  before.  A  thermo-  thermo¬ 
meter,  applied  to  drops  or  fmall  dreams  of  water,  im-meterdoes 
mediately  as  it  comes  from  the  melting  ice,  will  point  not  indi- 
to  the  dime  degree’ as  when  it  is  applied  to  the  ice  it-cate  tl]CT, 
felf,  or,  if  there  is  any  difference,  it  is  too  fmall  to^j^  a 
deferve  notice.  A  great  quantity,  therefore,  of  the 
heat,  or  of  the  matter  of  heat,  which  enters  into  the 
melting  ice,  produces  no  other  effeCl  but  to  give  it 
fluidity,  without  augmenting  its  fenfible  heat ;  it  ap¬ 
pears  to  be  abforbed  and  concealed  within  the  water, 
fo  as  not  to  be  difcoverable  by  the  application  of  a 
thermometer. 

u  In  order  to  underdand  this  abforption  of  heat 
into  the  melting  ice,  and  concealment  of  it  in  the 
water,  more  diftin&ly,  I  made  the  following  experi¬ 
ments.  #  22e 

“  The  plan  of  the  fird  wfas,  to  take  a  mafs  of  ice,  Proved  by' 
and  an  equal  quantity  of  water,  in  feparate  veffels,  ofexperi- 
the  fame  fize  and  diape,  and  as  nearly  as  pofiible  of  thements* 
fame  heat,  to  fufpend  them  in  the  air  of  a  warm 
room,  and,  by  obferving  with  a  thermometer  the  ce¬ 
lerity  with  which  the  water  is  heated,  or  receives  heat, 
to  learn  the  celerity  with  which  it  enters  the  ice  ;  and 
the  time  neceffary  for  melting  the  ice  being  alfo  at¬ 
tended  to,  to  form  an  edimate,  from  thefe  twro  data, 
of  the  quantity  of  heat  which  enters  the  ice  during  its 
liquefaction.  22I 

“  In  order  to  prepare  for  this  experiment,  I  chofe  Firfl;  expe- 
two  thin  globular  glades,  four  inches  diameter,  andriment. 
very  nearly  of  the  fame  weight :  I  poured  into  one  of 
them  five  ounces  of  pure  water,  and  then  fet  it  in  a 
mixture  of  fnow  and  fait,  that  the  water  might  be 
frozen  into  a  fmall  mafs  of  ice.  As  foon  as  frozen,  it 
was  carried  into  a  large  empty  hall,  in  which  the  air 
was  not  didurbed  or  varied  in  its  temperature  during 
the  progrefs  of  the  experiment  \  and  in  this  room  the 
glafs  was  fupported,  as  it  were,  in  mid  air,  by  being 
fet  on  a  ring  of  drong  wire,  which  had  a  tail  iffuing 
from  the  fide  of  it  five  inches  long,  and  the  end  of 
this  tail  wras  fixed  in  the  mod  projecting  part  of  a  read¬ 
ing  de(k  or  pulpit  :  And  in  this  fituation  the  glafs 
remained  until  the  ice  was  completely  melted. 

u  When  the  ice  ivas  thus  placed,  I  fet  up  the  other 
globular  glafs  precifely  in  the  fame  fituation,  and  at  the 
didance  of  18  inches  to  one  fide,  and  into  this  I  pour¬ 
ed  five  ounces  of  water,  previoudy  cooled,  as  near  to 
the  coldnefs  of  melting  ice  as  pofiible,  viz.  to  330,, 
and  fufpended  in  it  a  very  delicate  thermometer,  the 
bulb  of  which  being  in  the  centre  of  the  water,  'and 
the  tube  being  fo  placed,  that  without  touching  the 
thermometer,  I  could  fee  the  degree  to  which  it  point¬ 
ed.  I  then  began  to  obferve:  the  afeent  of  this  ther¬ 
mometer,  at  proper  intervals,  in  order  to  learn  with 
what  celerity  the  ivater  received  heat,  dirring  the 
water  gently  with  the  end  of  a  feather  about  a  minute 
before  each  observation.  The  heat  of  the  air,  examin¬ 
ed  at  a  little  didance  from  the  glafles,  was  470  off 
Fahrenheit’s  feale. 

“  The  thermometer  afiumed  the  temperature  of  the 
water  in  lefs  than  half  a  minute,  after  which,  the  rife 
of  it  wjas  obferved  every  five  or  ten  minutes,  during 
half  an  hour.  At  the  end  of  that  time,  the  water  was 
grown  warmer  than  at  fird,  by  70  degrees  \  a^d  the- 

temperature- 
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temperature  of  it  liad  rifen  to  the  40th  degree  of  Fah¬ 
renheit’s  feale.  . 

“  The  glafs  with  the  ice  was,  when  firft  taken  out 
of  the  freezing  mixture,  four  or  five  degrees  colder 
than  melting  fnow,  which  I  learned  by  applying  the 
bulb  of  the  thermometer  to  the  bottom  of  it  •,  but 
after  fome  minutes,  it  had  gained  from  the  air  thofe 
four  or  five  degrees,  and  was  juft  beginning  to  melt, 
which  point  of  time  was  then  noted,  and  the  glafs 
left  undifturbed  ten  hours  and  a  half.  At  the  end  of 
this  time,  I  found  only  a  very  fmall  and  fpongy  mafs 
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of  the  ice  remaining  unmelted,  in  the  centre  of  the 


upper  furface  of  the  water,  but  this  alfo  was  totally 
melted  in  a  few  minutes  more  ;  and,  introducing  the 
bulb  of  the  thermometer  into  the  w  ater,  near  the  fides 
of  the  glafs,  I  found  the  water  there  wTas  warmed  to 
the  40th  degree  of  Fahrenheit.  From  this  it  appears, 
that  when  a  confiderable  part  of  the  ice  was  melted, 
and  the  quantity  of  water  around  it  was  incrcafmg, 
the  heat  w^as  not  tranfmitted  through  this  water  to 
the  remaining  ice  altogether  fo  fait  as  it  was  re¬ 
ceived  by  the  water  ;  which  is  eafily  underftood,  if  we 
xonfider  that  the  diftance  between  the  remaining  ice 
and  the  external  furface  of  the  veffel  through  which 


the  heat  entered,  was  gradually  increafmg,  and  that 


heat  always  requires  time  to  pafs  through  bodies 
or  to  be  communicated  from  one  part  of  them  to 
another. 

“  It  appears,  therefore  from  this  experiment,  that 
it  was  neceffary  that  the  glafs  with  the  ice  receive 
heat  from  the  air  of  the  room  during  2 1  half-hours, 
in  order  to  melt  the  ice  into  water,  and  to  heat  that 
water  to  the  40th  degree  of  Fahrenheit.  During  all 
this  time,  it  was  receiving  the  heat,  or  matter  of  heat, 
with  the  fame  celerity  (very  nearly)  with  which  the 
water-glafs  received  it  during  the  fingle  half-hour  in 
the  firft  part  of  the  experiment.  For,  as  the  water  re¬ 
ceived  it  with  a  celerity  which  was  diminiftiing  gra¬ 
dually  during  that  half-hour,  in  confequence  of  the  di¬ 
minution  of  difference  between  its  degrees  of  heat 
and  that  of  air  ;  fo  the  glafs  w  ith  the  ice  alfo  received 
heat  with  a  diminifhing  celerity,  which  correfponded 
exa&ly  with  that  of  the  water-glafs,  only  that  the  pro- 
greftion  of  this  diminution  was  much  more  flow,  and 
correfponded  to  the  w'hole  time  which  the  water  fur¬ 
rounding  the  ice  required  to  become  warmed  to  the 
40th  degree  of  Fahrenheit.  The  w  hole  quantity  of  heat, 
therefore,  received  by  the  ice-glafs  during  the  21  half- 
hours,  was  2 1  times  the  quantity  received  by  the  wa- 
ter- glafs  during  the  fingle  half-hour.  .  It  was,  there¬ 
fore,  a  quantity  of  heat,  which,  had  it  been  added 
to  liquid  water,  would  have  made  it  warmer  by 

No  part  of 


40—33x21,  or  7x21,  or  T47  degrees, 
this  heat,  however,  appeared  in  the  ice  water,  except 
8  degrees;  the  remaining  139  or  140  degrees  had  been 
abforbed  by  the  melting  ice,  and  w'ere  concealed  in  the 
water  into  which  it  was  changed. 

“  The  communication  of  heat  to  the  melting  ice 
was  eafily  perceived,  during  the  whole  time  of  its  ex- 
pofition,  by  feeling  the  ftream  of  cold  air  which  de¬ 
fended  from  the  glafs. 

“  This  experiment  was  an  analyfis  of  the  manner  in 
which  icc  is  melted  by  the  heat  of  the  air  in  ordinary 
circumftances. 

44  But  another  obvious  method  of  melting  ice  occur- 


“  The  melting  of  the  ice  was  affcfled,  not  only  by 
the  heat  of  the  hot  wTater,  but  alfo  by  that  of  the 
glafs.  And,  by  other  experiments,  I  learned  that  16 
parts  of  hot  glafs  have  more  power  in  heating  cold 
r  bodies, 


red  to  me,  in  wdiicli  it  would  be  ftill  more  eafy  to  per-  Can¬ 
cel  ve  the  abforption  and  concealment  of  heat,  and  this 
was  the  a£lion  of  warm  w'ater. 

“  When  hot  and  cold  w'ater  are  mixed  together,  Secm{. 
the  excefs  of  heat  contained  in  the  hot  water  is  equally  perimei 
diftributed  in  an  inftant  through  the  whole  mixture, 
and  raifes  the  temperature  of  it  according  to  the  great- 
nefs  of  the  exccfs  of  temperature,  and  the  proportion 
which  the  hot  water  bore  to  the  cold.  If  the  quanti¬ 
ties  of  hot  and  cold  water  are  equal,  the  tempera¬ 
ture  is  the  middle  degree  between  that  of  the  hot 
and  that  of  the  cold.  No  part  of  the  heat  difappears 
on  this  occafton,  fo  far  as  we  can  perceive,  but  the  in- 
tenfity  of  it  only  is  diminifhed,  by  its  being  diffufed 
through  a  larger  quantity  of  matter.  It  wras,  there¬ 
fore,  obvious,  that  if  a  quantity  of  heat  is  abforbed, 
and  difappears  in  the  melting  of  ice,  this  would  eafily 
be  pereeived  when  the  ice  is  melted  with  warm  wa¬ 
ter. 

(i  To  make  this  experiment,  I  firft  froze  a  quan¬ 
tity  of  w  ater  in  the  neck  of  a  broken  retort,  in  order 
to  have  a  mafs  of  ice  of  an  oblong  form. 

“  At  the  fame  time  I  heated  a  quantity  of  water, 
nearly  equal  in  weight  to  the  ice,  in  a  very  thin  glo¬ 
bular  glafs,  the  mouth  of  which  was  fufficiently  wide 
to  take  in  the  piece  of  ice.  The  water  was  heated 
by  a  fmall  fpirit  of  wine  lamp  applied  to  the  bottom 
of  the  glafs ;  it  w’as  alfo  ftirred  with  the  end  of  a 
feather,  and  a  thermometer  hung  in  it. 

“  While  the  water  wras  heating,  the  mafs  of  ice  w*as 
taken  out  of  the  mould  in  which  it  had  been  formed, 
and  was  expofed  to  the  air  of  a  temperate  room,  until 
it  was  perceived  to  be  beginning  to  melt  over  the  whole 
of  its  furface. 

“  I  then  put  a  woollen  glove  on  my  left  hand,  and 
taking  hold  of  the  ice,  I  wiped  it  quite  dry  with  a  li¬ 
nen  towxl,  laid  it  in  the  feale  of  a  balance  on  a  piece  of 
flannel,  and  haftily  counterpoised  it  wfith  fand  in  the 
oppofite  feale,  that  I  mi^ht  examine  the  weight  of  it 
after  wards  ;  and  I  immediately  plunged  it  into  the  hot 
water,  and  extinguifhed  the  lamp  at  the  fame  time. 

The  lamp  being  fmall,  the  heat  of  the  water  had 
been  increafing  very  flowly,  and  had  almoft  ceafed  to 
increafe  ;  and  being  examined  immediately  before  I 
put  the  ice  into  it,  the  temperature  was  found  to  be 
juft  190  degrees.  The  ice  was  all  melted  in  a  few 
feconds,  and  produced  a  mixture,  the  temperature  of 
which  was  53  degrees. 

“  The  weight  of  the  ice,  when  put  into  the  hot 
wrater,  wa9  feven  ounces  three  drams  and  a  half.  The 
weight  of  the  glafs,  with  the  whole  mixture  in  it,  was 
1 6  ounces,  feven  drams,  and  feven  grains.  T  he  'weight 
of  the  glafs  alone  was  nearly  one  ounce. 

“  In  confidering  this  experiment,  we  may  overlook 
quantities  lefs  than  half  a  dram,  or  30  grains,  and  reckon 
the  quantities  of  the  different  articles  by  the  number 
of  half-drams  in  each. 

Thus  the  weight  of  the  ice  was  119  half-drams. 

.  - —  Hot  water  135 

- Mixture  234 

Glafs  alone  1 6 
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bodies,  than  eight  parts  of  equally  hot  water  ;  we  may 
J  therefore  fubftitute,  in  place  of  the  1 6  half-drams  of 
warm  glafs,  eight  half-drams  of  warm  water,  which, 
added  to  the  above  quantity  of  warm  water,  make  up 
j  43  half-drams. 

“  The  heat  of  this  warm  water  was  190  degrees,  that 
is  158  hotter  than  the  ice ;  and  if  this  heat  had  abated 
iq  the  mixture  only  in  confequence  of  the  quantity  and 
coldnefs  of  the  ice,  and  if  nothing  had  happened  when 
the  ice  was  put  in,  but  merely  a  communication  of 
this  heat,  and  au  equal  diftribution  of  it  through  the 
mixture,  the  temperature  of  the  mixture  fhould  have 
been  158,  viz.  the  excels  of  heat  in  the  warm  water, 
multiplied  by  143,  the  quantity  of  the  warm  matter* 
and  divided  by  262,  the  quantity  of  the  whole,  which 
gives  86. 

“  The  mixture  fhould  have  been  86  degrees  warmer 
than  melting  ice  5  but  it  was  found  only  21  degrees 
warmer.  Therefore  a  quantity  of  heat  has  difappear- 
ed,  which,  if  it  had  remained  in  a  fenfible  Hate,  would 
have  made  the  whole  mixture  and  glafs  warmer  by  65 
degrees  than  they  were  a&ually  found  to  be.  But 
this  quantity  of  heat  would  be  fufficient  for  increafing, 
by  143  degrees,  the  heat  of  a  quantity  of  water,  equal 
in  weight  to  the  ice  alone.  It  was,  however,  abforb- 
ed  by  the  ice,  without  in  the  lea#  increafing  its  fenfible 
heat  (0). 

u  The  refult  of  this  experiment  coincides  fufficiently 
with  that  of  the  former  ;  the  difference  is  not  greater 
than  what  may  be  expedted  in  fimilar  experiments, 
and  might  arife  from  the  accident  of  the  central  parts 
of  the  mafs  of  ice  being  colder  than  the  furface,  by 
one  or  two  degrees. 

“  I  have,  in  the  fame  manner,  put  a  lump  of  ice  in¬ 
to  an  equal  quantity  of  water,  heated  to  the  tempera¬ 
ture  176,  and  the  refult  was,  that  the  fluid  was  no 
hotter  than  water  juft  ready  to  freeze.  Nay,  if  a  lit¬ 
tle  fea  fait  be  added  to  the  water,  and  it  be  heated  on¬ 
ly  to  166  or  170,  we  (hall  produce  a  fluid  fenfibly 
colder  than  the  ice  was  in  the  beginning,  which  has 
appeared  a  curious  and  puzzling  thing  to  thofe  unac¬ 
quainted  with  the  general  fa£l. 

“  It  is,  therefore,  proved  that  the  phenomena  which 
attend  the  melting  of  ice  in  different  circumftances, 
are  inconfiftent  with  the  common  opinion  which  was 
eftabliflied  upon  this  fubjeft,  and  that  they  fupport  the 
one  which  I  have  propofed 

•  6.  Thefe  experiments  fhew  clearly  and  incontrover- 

tibly,  that  the  eonverfion  of  ice  into  water  is  owing  to 
the  abforption  of  a  certain  portion  of  caloric  ;  and  that 
the  quantity  of  caloric  abforbed  is  equal  to  what  would 
have  raifed  the  temperature  of  a  body  which  remained 
unchanged,  as  for  inftance  water,  140*.  Thefe  140° 
therefore,  have  difappeared,  (for  no  increafe  of  tem¬ 
perature  is  indicated  by  the  thermometer),  have  been 
abforbed  by  the  ice,  and  are  neceffary  to  reduce  it  to 
the  liquid  ftate.  This  portion  of  caloric  which  had 
thus  difappeared,  Dr  Black  called  latent  heat ,  becaufe 
in  this  ftate  of  combination  its  prefence  was  not  indi- 
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cated  by  the  thermometer.  By 

called  the  caloric  of  fluidity .  v- 

7.  In  the  progrefs  of  thefe  inveftigations,  experi-  £^*1- 
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others  this  has  been  Caloric. 


ments  were  made  on  other  fubftances,  which  clearly  raents  c„ 
fhewed  that  their  fluidity  is  owing  to  the  fame  caufe.  other  bo- 
Thefe  experiments  were  made  on  wax,  tallow,  fperma-  dieS  Prov« 
ceti,  fulphur,  alum,  nitre,  and  fome  of  the  metals. 

The  late  ingenious  Dr  Irvine,  the  pupil  of  Dr  Black, t  lD&' 
and  who  effentially  afiifted  him  in  many  of  his  experi¬ 
ments,  afeertained  the  quantity  of  caloric  which  was 
neceffary  for  the  fluidity  of  the  following  fubftances  ; 
which,  when  compared  with  that  of  ice,  will  fhew 
that  the  quantity  of  the  caloric  of  fluidity  increafes 
with  the  temperature  at  which  the  body  is  converted 
into  the  liquid  ftate# 

Spermaceti,  1 48°  *  Black's . 

Bees  wax,  jyc  vo1*  ** 

5"*  .  -'s 

8.  Dr  Black  farther  obferves  on  the  operation  ofSoftnefs 
this  caufe,  that  there  is  reafon  to  think,  that  not  only  and  1T;aI“ 
the  fluidity  of  bodies,  but  even  the  foftnefs  of  fuch  asj^11^ 
are  rendered  plaftic  by  heat,  depends  on  a  quantity  of  the  fame 
heat  combined  with  them,  in  the  form  of  latent  heat  ;  caufe. 
and  that  the  malleability  and  du&ility  of  metals  de¬ 
pend  upon  the  fame  caufe.  For,  while  they  are  ex¬ 
tended  under  the  hammer,  they  become  warm,  and  in 

fome  cafes  very  hot;  but  at  the  fame  time  they  be¬ 
come  rigid,  and  are  no  longer  malleable.  They  have 
loft  their  toughnefs  and  foftnefs.  To  reftore  this,  they 
muft  be  annealed  or  made  hot  in  the  fire,  and  allowed 
to  cool.  Thus,  they  recover  their  malleability,  of 
which  they  may  be  again  deprived  by  a  fecond  ham¬ 
mering.  .  1 

9.  The  temperature  at  which  folid  bodies  begin  to  be  TempJra- 
converted  into  the  liquid  ftate,  is  always  conftant  ;  ture  at 
and  till  they  are  raifed  to  this  temperature,  no  change  which  bo- 
takes  place.  Water  in  the  folid  ftate,  or  ice,  always  com^fluid 
remains  unchanged  till  it  is  placed  in  a  temperature  conftant. 
above  32*.  This  point,  which  is  called  the  melting 

point,  is  conftant  in  the  fame  body,  but  is  very  differ¬ 
ent  in  different  bodies.  The  following  table  exhibits, 
the  melting  point  of  a  number  of  folid  bodies. 

Lead, 


Bifmuth, 

Tin, 

Sulphur, 

Wax, 

Spermaceti, 

Pnofphorus, 

Tallow, 

Oil  of  anife, 
Olive  oil, 

Ice, 

Milk, 

Vinegar, 

Blood, 

Oil  of  bergamot, 
Wines, 

3  N 


594 

576 

442 

2l2 

142 

*33 

100 

92 

S° 

36 

32 

30 

28 

25 

23 

20 


Oil 


(O)  “  Thefe  two  experiments,  and  the  reafoning  which  accompanies  them,  xvere  read  by  me  in  the  Philofo- 
phical  Club,  or  Society  of  Profeffors  and  others  in  the  Univerfity  of  Glafgow,  in  the  year  1762.” 
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Oil  of  turpentine, 

1 40 

Sulphuric  acid, 

36 

Mercury, 

39 

Liquid  ammonia, 

46 

Ether, 

46 

Nitric  acid. 

66 

3.  Of  Vapour, 

1.  If,  after  a  mafs  of  ice  is  converted  into  water  er 
the  liquid  (late,  the  application  of  heat  be  continued  to 
that  water,  it  undergoes  other  changes,  and  exhibits  very 
different  phenomena.  If  the  temperature  be  raifed  fuf- 
ficiently  high,  the  water  becomes  agitated  with  an  in- 
teftine  motion,  and  if  it  is  fupplied  with  a  fufRcient  quan¬ 
tity  of  caloric,  the  whole  of  the  water  is  diflipated. 
This  agitation  of  the  water,  it  is  well  known,  is  called, 
in  common  language,  boiling . 

2.  As  folid  bodies  which  are  capable  of  being  con¬ 
verted  into  the  .liquid  ftate  by  an  increafe  of  caloric, 
have  a  certain  determinate  temperature,  fo,  many  of 
thofe  bodies  which  are  capable  of  affuming  the  form  of 
an  elaftic  fluid,  undergo  this  change,  only  when  they 
are  raifed  to  a  certain  temperature.  Some  liquids,  in¬ 
deed,  affume  the  form  of  vapour  at  all  temperatures, 
which  is  the  cafe  with  water,  with  volatile  oils,  fpirits 
of  wine  and  ether.  This  change  is  called  fpontaneous 
evaporation ;  but  there  are  others  which  remain  fixed 
and  unchanged  till  the  temperature  is  raifed  to  that 
point  at  which  they  boil.  Boiling  is  nothing  elfe  but 
the  rapid  converfion  of  the  liquid  into  vapour.  The 
heat  being  applied  to  the  bottom  of  the  veffel  which 
contains  the  liquid,  the  particles  at  the  bottom  firft  af¬ 
fume  the  elaftic  form  *,  and  as  they  rife  through  the  li¬ 
quid,  caufe  it  to  be  violently  agitated.  This  boiling 
point,  under  the  fame  preffure,  is  always  the  fame  in 
the  fame  liquid  *,  and  however  ftrong  the  heat  that  may 
be  applied,  or  however  long  it  may  be  continued,  the 
temperature  of  the  liquid,  in  open  veffels^  never  rifes 
above  this  point.  The  boiling  point  of  water,  for  in- 
jftanee,  is  21 2°,  and  it  never  becomes  hotter  ;  on  the 
contrary,  if  the  fame  heat  be  continued,  the  whole  is 
diftipated,  and  converted  into  vapour. 

Table  Jbewing  the  boiling  point  of  feveral  liquids * 

Ether,  98° 

AmmQnia,  540 

Alcohol,  176 

Water,  212 

Muriat  of  lime,  230 

Nitric  acid,  24$ 

Phofphorus,  5.54 

Oil  of  turpentine,  560 

Sulphur,  .  57Q 

Sulphuric  acid,  590 

Linfeed  oil,  600 

Mercury,  66p 

3.  But  this  boiling  point  is  found  to  vary  confidera- 
bly,  and  this  variation  depends  Qn  the  preffure  on  the 
furface  of  the  liquid.  When  the  preffure  is  diminifti- 
ed,  liquids  boil  at  a  lower  temperature  ;  but  when  this 
preffure  is  increafed,  they  require  a  higher  tempera¬ 
ture  tp  produce  boiling.  Water  bpils  at  a  low  tempe¬ 
rature  on  the  top  of  a  high  mountain,  or  in  the  va¬ 
cuum  of  an  air  pump,  where  the  preffure  is  greatly  di- 
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minifhed  5  but  when  it  is  confined  in  clofe  veffels,  as  in 
Papin’s  digefter,  the  temperature  may  be  raifed  to  300° 
pr  400°  without  boiling. 

4.  The  general  law  which  was  difeovered  by  DrLaw'cL 
Black,  of  the  converfion  of  folids  into  liquids,  was  alfptcnt^| 
applied  by  him  to  account  for  the  change  of  liquids  intoexten< 
elaftic  fluids.  This  was  proved  by  the  following  ex¬ 
periments. 

H  Experiment  1. — I  procured  (fays  Dr  Black)  fome 
cylindrical  tin-plate  veffels,  about  four  or  five  inches 
diameter,  and  flat-bottomed.  Putting  a  fmall  quantity 
of  water  into  them,  of  the  temperature  50°,  I  fet  them 
upon  a  red-hot  kitchen  table,  that  is,  a  caft-iron  plate, 
having  a  furnace  of  burning  fuel  below  it,  taking  care 
that  the  fire,  Ihould  be  pretty  regular.  After  four  mi¬ 
nutes,  the  water  began  fenfibly  to  boil,  and  in  20  mi¬ 
nutes  more,  it  was  all  boiled  off.  This  experiment  was 
made  4th  O&ober  1762. 

“  Experiment  2. — Two  flat-bottomed  veffels,  like  the 
former,  were  fet  on  the  iron  plate,  with  eight  ounces 
of  water  in  each,  of  the  temperature  50°.  They  both 
began  to  boil  at  the  end  of  three  minutes  and  a  half, 
and  in  eighteen  minutes  more,  all  the  water  was  boil¬ 
ed  off. 

“  Experiment  3.— The  fame  veffels  were  again  fup¬ 
plied  with  1 2  ounces  of  water  in  each,  alfo  of  the  tem¬ 
perature  50°.  Both  began  to  boil  at  the  end  of  fix  mi¬ 
nutes  and  a  quarter,  and  the  water  was  all  boiled  off  from 
the  one  in  28  minutes,  and  from  the  other  in  fomething 
more  than  29. 

“  I  reafoned  frem  thefe  experiments  in  the  following 
manner ;  The  veffels  in  the  firft  experiment  received 
162  degrees  of  heat  in  four  minutes,  or  404  degrees 
each  minute/  If  we,  therefore,  fuppofe  that  the  heat 
enters  equally  faft  during  the,  whole  ebullition,  we  muff 
fuppofe  that  8  to  degrees  of  heat  have  been  absorbed 
by  the  water,  and  are  contained  in  its  vapour.  Since 
this  vapour  is,  no  hotter  than  boiling  water,  the  heat  is 
contained  in  it  in  a  latent  ft  ate,  if  w  eonfider  it  only 
as  the  caufe  of  warmth.  Its  prefence,  is  fufficiently  in¬ 
dicated,  however,  by  the  vaporous  or  expanftve  form 
which  the  water  has  now  acquired.  ^ 

“  In  experiment  fecond,  the  heat  ab forbed,  and’  ren-  Quant, 
dered  latent,  feems  to  be  about  830.  of  calc 

.  “  In  the  third  experiment,  the  heat  abforbed  feeros  tom  vaPc 
be  fomewhat  lefs,  viz.  about  7 S°*  The  time  of  riling 
to  the  boiling  heat,  in  experiment  third,  has  nearly  the 
fame  proportion  to  that  in  experiment  firft,  that  the 
quantities  of  water  have.  The  deficiency,  therefore, 
in  the  heat  abforbed,  has  been  probably  only  appa¬ 
rent,  and  ariftng  from  irregularity  in  the  fire.  Upon 
the  whole,  the  conformity  of  their  relults  with  my  con- 
jefture  was  fufficient  to  confirm  me  in  my  opinion  of 
its  juftice.  In  the  courfe  of  further  experiments  made 
both  by  myfelf  and  by  fome  friends,  and  in  which  the 
utineft  care  was  taken  to  procure  a  perfect  uniformi¬ 
ty  in  the  heat  applied,  the  abforption  was  found  ex¬ 
tremely  regular,  and  amounted  at  an  average  to  about 
8-10  degrees.  .  #  234 

<c  There  are  other  cafes  where  this  abforption  appears  other 
in  a  much  more  lingular  manner.  I  put  into  a  very  pwo& c 
ftrong  phial,  about  as  much  water  as  half  filled  forbed  t 
and  I  corked  it  clofe.  The  phial  was  placed  in  *vap0ur. 
fand-pot,  which  was  gradually  heated,  until  the  fand 
and  phial  were  feveral  degrees  above  the  common  va- 
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ilortc.  porifiC  point  of  water.  I  was  curious  to  know  what  would 
‘mmJ  the  effect  of  fuddenly  removing  the  prelTure  of  the  air, 
which  is  well  known  to  prevent  water  from  boiling.  The 
water  boiled  a  very  (hort  while,  but  the  ebullition  gradu¬ 
ally  decreased,  till  it  was  almoft  infenfible.  Here  the 
formation  of  more  vapour  was  oppofed  by  a  very  ftrong 
prelTure,  proceeding  front  the  quantity  of  vapour  al¬ 
ready  accumulated,  and  confined  in  the  upper  part  of 
the  phial,  and  from  the  increafed  elafticity  of  this  va¬ 
pour,  by  the  increafe  of  its  heat.  When  matters  were 
in  this  ftate,  I  drew  out  the  cork.  Now,  aeeording 
to  the  common  opinion  of  the  formation  of  vapour  by 
heat,  it  was  to  be  expelled  that  the  whole  of  the  water 
would  fuddenly  affume  the  vaporous  form,  becaufe  it 
was  all  heated  above  the  vaporifie  point.  But  I  was 
beginning  by  this  time  to  expe&  a  different  event,  be¬ 
caufe  I  could  not  fee  whence  the  heat  was  to  be  fup- 
plied,  which  the  water  muff  eon  tain  when  in  the  form 
of  vapour.  Aeeordingly,  it  happened  as  I-  expelled  ; 
a  portion:  only' of  the  water  was  converted  into  vapour, 
which  ruftied  out  of  the  phial  with  a  confiderable  ex- 
plofion,  carrying  along  with  it  fomc  drops  of  water*. 
But,  what  was  moft  interefting  to  me  in  this  experi¬ 
ment  was-,  that  the  heat  of  what  remained  was  redu¬ 
ced  in  an  inftant  to  the  ordinary  boiling  point.  Here, 
therefore,  it  Was  evident,  that  all  that  exeefsofheat 
which  the  water  had  contained  above  the  boiling  point, 
was  fpent  in  converting  only  a  portion  of  it  into  va¬ 
pour.  This  is  plainly  ineenfiftent  With  the  common 
opinion;  that  nothing  more  is  neceffary  for  water’s 
exifting  in  a  vaporous  form  under  the  prelTure  of  thfe 
atmofphere,  than  its  being  raifed  to  a  eertain  tempera¬ 
ture.  The  experiment  makes  it  more  probable,  that 
if  the  influx  of  heat  could  at  that  inftant  have  been 
prevented,  it  would  have  remained  in  the  form  of  wa- 
ter,  although  raifeef,  in  a  very  fenfible  degree,  above 
the  boiling  temperature. 

“  I  was  anxious  to  learn  whether  the  heat  whieh  dif- 
appeared  iirthis  experiment  was  in  an  aeeurate  pro¬ 
portion  to  the  quantity  of  vapour  produced,  or  the 
quantity  of  water  that  had  difappeared.  But  the 
drops  of  water  that  were  hurried  along  by  the  explofion 
without  being  converted  into  vapour,  made  itimpofli- 
blc  for  me  to  afeertain  this  with  any  tolerable- accuracy) 
although  Trepeated  the  experiment  feveral -times, 
e^calpric  “  This  experiment  was  afterward*  made  by  my  friend 
'orbed  in  Mr  Watt,  in  a  very  fatisfa&ory-  manner.  His  ftudies 
^portion  for  the  improvement  of  his  fteam-engirte,  gave  him  a 
the.  great  intereft  in  every  thing  relating  to  the  production 
°  of  fleam.  He  put  three  inches  of  water  into  a  fmall 
copper  digefter,  and,  ferewing  on  the  lid,  he  left  th6 
fafety-valve  open.  He  then  fet  it  on  a,  elear  fire  of 
coaks,  and  after  it  began  to  boil  and  produce  fleam,  h& 
allowed" it  to  remain  on  the  fire  half  an  hour,-  with  th£ 
valve  open.  Then,  taking  it  off  the  fire,  he  found 
that  an  inch  of  water  had -boiled  away.  In-  the  next 
place,  he  reflored  that  inch  of  water,  ferewed  on  the 
lid,  and  fet  it  on  the  fire*,  and  as  foon  as  it  began  to 
boil,'  he  flint  the' fafety-valve,  and  allowed  it*  to  remain 
on  the  fire  half  an  hour  as  before.  The  temperature 
of  the  whole  was  many  degrees  above  the  boiling 
point.  He  took  it  off  the  fire,  and  fet  it  upon  aflies, 
and  opened  the  valve  a  very  fmall  matter.  The  fleam 
rufhed  out  with  great  violence,  making  a  Ihrieking 
noife  for  about  two  minutes.  When  this  had  coaled, 
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he  fhut  the  valve,  and  allowed  ail  to  cool.  When 
he  opened  it,  he  found  that  an  inch  of  water  was  con- 
fumed. 

u  It  is  reafonable  to  conclude  from  this  experiment, 
that  nearly  as  much  heat  was  expended  during  the 
blowing  of  the  fleam  pipe,  as  had  been  formerly  ex¬ 
pended  in  boiling  off  the  inch  of  water.  For,  before 
opening  the  valve,  the  temperature  was  many  degrees 
above  the  boiling  point,  and  all  this  difappeared  with 
the  vapour.  The  fame  inference  may  be  drawn,  from 
the  time  that  the  digefler  continued  upon  the  fire  with 
the  valve  flvut,  bccaufe  we  may  conclude  that  the 
heat  was  entering  nearly  at  the  fame  rate  during  the 
whole  time.  It  is  plain,  however,  that  the  experiment 
is  not  of  fuch  a  kind  as  to  admit  of  nice  calculation  } 
but  it  is  abundantly  fuffieient  to  (hew  that  a  prodigious 
quantity  of  heat  had  cfcaped  along  with  the  particles 
of  vapour  produced  from  an  inch  of  water.  The  water 
that  remained  eould  not  be  hotter  than  the  boiling- 
point,  nor  eould  the  veffel  be  hotter,  other  wife  it  would 
have  heated  the  water,  and  converted  it  into  vapour. 

The  heat,  therefore,  did  not  efcape  along  with  the  va¬ 
pour,  but  in  it,  probably  united  to  every  particle,  as 
one  of  the  ingredients  of  its  vaporous  conftitution.  And  ^ 
as  iee,  united  with  a  certain  quantity  of  heat,  is  water*,  Le^CX0{{ 
fo  water,  united  with  another  quantity  of  heat,  is  fleam  p.  z&lm 
or  vapour*.” 

The  following  experiment  made  by  the  late  Dr  Ir- Confirmed 
vine  of  Glafgow,  at  the  defire  of  Dr  Black,  and  re-by  DHr- 
corded  by  the  latter,  is  a  flill  farther  confirmation  ot™cv 
the  general  fa£t  of  the  converfion  of  liquids  into  elaflic 
fluids,  by  combining  with  caloric. 

“  Five  meafures  (eaeh  containing  4  lb.  5  oz.  and 

6  dr.  avoirdupois)  of  water,  of  the  temperature  5  2°, 
were  poured  into  a  fmall  flill  in  the  laboratory.  The 
fire  had  been  kindled  about  40  minutes  before,  and  was 
come  to  a  clear  and  uniform  ftate.  The  flill  was  fet  in¬ 
to  the  furnace,  and,  in  an  hour  and  20  minutes,  the 
firft  drop  eame  from  the  worm  }  and  in  three  hours 
and  45  minutes  more,  three  meafures  of  water  were 
diftilled,  and  the  experiment  ended.  The  refrigera¬ 
tory  contained  38  meafures  of  water,  of  which  the 
temperature,  at  the  beginning  of  the  experiment,  was 
5 2°.  When  one  meafiire  had  eome  over,  the  water 
in  the  refrigeratory  was  at  76°.  When  two  had  eome 
over,  it  was  at  1 00° j  and  when  three  had  come  over, 
it  was  at  1 230. 

“  In  this  experiment,  the  heat,  whieh  emerged  from 
three  meafures  of  water,  had  raifed  the  temperature  of 
the  water  in  the  refrigeratory  from  520  to  1230,  or 
710.  Now  3  is  to  38  as  71  to  899^-  and  the  heat 
would  have  raifed  the  three  meafures  899^  degrees  in 
its  temperature,  if  this  had  been  poflible  without  con¬ 
verting  it  into  vapour.  The  heat  of  the  vapour  front 
which  this  emerged,  was  21 2°,  or  1600  more  than 
that  of  the  water.  ‘Taking  this  from  899°,  there  re¬ 
mains  7390,  the  heat  contained  in  the  vapour  in  a  latent 
flate. 

“  But  this  muft  be  fenfibly  lefs  than  the  truth.  Dur¬ 
ing  the  experiment,  the  veffels  were  very  warm — the 
head  of  the  flill  as  hot  as  boiling  water,  and  the’  tfefri- 
geratory  gradually  riling  from  5  2°,  which  was  within  ti 
degree  or  two  of  the  temperature  of  the  air  of  the  la¬ 
boratory,  to  1 2 30.  A  very  confiderable  portion  of  tty? 
latent  heat  of  the  fleam  muft  have  been  carried  off  by 
3  N  2  the 
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the  air  in  contaft  with  a  coniiderable  furface,  fome  of 
which  was  exceedingly  hot.  A  great  deal  muft  alfo 
have  been  carried  off  in  the  fleam  which  arofe  very 
fenfibly  from  the  Water  in  the  refrigeratory,  towards 
the  end  of  the  experiment.  Mr  Irvine  alfo  obferved, 
that,  during  the  diilillation,  the  temperature  of  the  water 
which  ran  from  the  worm  was  about  1 1°  hotter  than  the 
water  in  the  refrigeratory.  The  fleam,  therefore,  at 
a  medium,  was  not  l6o°  hotter  than  the  water  which 
ran  from  the  worm,  but  125°,  its  mean  temperature 
being  about  87°.  This  confideration  alone  will  make 
the  latent  heat  of  the  fleam  not  lefs  than  774  degrees, 
without  any  allowance  for  wafle. 

Ci  Some  comparifon  may  alfo  be  made  between  the 
heat  expended  in  the  production  of  the  fleam,  and 
that  which  emerges  during  its  condenfation.  The  time 
which  elapfed  during  the  railing  of  the  temperature  of 
the  five  meafures  of  water  from  5  2°  to  212°,  that  is 
1609,  was  one  hour  and  20  minutes,  or  80', — and 
225'  elapfed  during  the  boiling  off  of  three  meafures. 
Therefore,  fince  80  is  to  225  as  160  to  450,  as  much 
heat  was  expended  as  would  have  raifed  the  five  mea¬ 
fures  450°  in  temperature.  This  would  have  raifed 
three  meafures  750°  above  the  boiling  heat  already 
produced.  This  gives  750  for  the  latent  heat  of  the 
fle^m,  befides  what  was  unavoidably  lofl  by  communi*. 
cation  to  the  ambient  air,  and  what  was  expended  in 
heating  the  veffels 

In  fome  experiments  made  by  Mr  Watt,  who  alfo 
aflifled  Dr  Black  in  conducing  thefe  invaluable  ex¬ 
periments,  it  appears  that  the  latent  heat  of  fleam  is 
from  900°  to  950°.  This  he  difeovered  by  obferving 
the  quantity  of  caloric  which  was  abforbed  by  the  wa¬ 
ter  in  its  converfion  into  fleam  or  vapour,  and  the 
quantity  given  out,  when  that  vapour  returned  to  the 
flate  of  water.  f 

The  value  of  the  latent  heat  of  fleam,  eflimated  by  the 
experiments  of  M.  Lavoifier,  amounts  to  more  than  iooo°. 

5.  Thus  is  this  general  law  eftablifhed,  that  all  li¬ 
quids  are  converted  into  elaflic  fluids,  by  combining 
with  a  certain  portion  of  caloric.  This  portion  of  ca¬ 
loric  is  not  indicated  by  the  thermometer,  and  is  there¬ 
fore  faid  to  be  latent  heat,  as  we  already  mentioned  \ 
but  when  the  elaflic  fluid  returns  to  the  liquid  flate,  it 
again  becomes  fenfible,  and  precifely  the  fame  quantity 
is  extricated  which  was  abforbed. 

6.  It  is  an  object  of  fome  importance  to  afeertain  the 
elaflic  force  of  vapour,  and  the  ratio  of  the  increafe  of 
this  elaflicity  by  increafe  of  temperature.  The  elafli- 
city  of  vapour  which  is  formed  by  a  liquid  boiling  in 
the  open  air,  is  equal  to  the  preffure  of  the  atmofphere ; 
and  it  has  been  afeertained  by  the  experiments  of  Mr 
Dalton  and  of  M.  Gay-Lufiac,  that  the  elaflicity  of 
all  elaflic  fluids  is  the  fame  with  that  of  the  vapour  of 
water,  with  the  fame  increafe  or  diminution  of  tem¬ 
perature  frotn  the  boiling  point.  If  then,  the  boiling 
point  of  any  liquid  be  known,  the  elaflicity  of  its  va¬ 
pour  may  be  difeovered,  by  comparing  it  with  the  elaf- 
ticity  of  the  fleam  of  water,  the  fame  number  of  de¬ 
grees  above  or  below  the  boiling  point.  In  the  fol¬ 
lowing  table,  conflru&ed  by  Mr  Dalton  from  his  ex¬ 
periments  and  calculations,  the  elaflicity  of  the  vapour 
of  water  is  given*  for  every  temperature  from  40°  to 
325°,  To  find  the  elaflicity  of  the  vapour  of  ether  at 
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40°  below  its  boiling  point,  which  is  98°,  take  40°  from  Calor 
98°,  there  remains  58,  and  the  fame  number  from  2120  ~YN 
the  boiling  point  of  water,  there  remains  17  2°,  oppo- 
fite  to  which  number  in  the  table  is  12.73,  which  is 
the  elaflicity  of  the  fleam  of  water  at  1720,  and  alfo 
the  elaflicity  of  the  vapour  of  ether  at  38°. 
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Table  Continued.  TABLE  Continued. 


Sect.  III.  Of  the  Motion  qf  Caloric. 

1.  It  appears  that  the  motion  of  ealoric,  when  it  isyei^yo£ 
not  interrupted,  is  equal  in  velocity  to  that  of  light,  caloric 
When  therefore  it  is  emitted  by  one  body,  it  moves  on  equal  to 
with  this  velocity  till  it  is  received  by  another.  This  has^at  of 
been  called  the  tranftnifion  or  radiation  of  heat.  Thislig  2^x 
radiation  or  feparation  of  heat  from  any  body,  arifes  Radiated, 
from  the  force  with  which  it  is  conne&ed  with  that 

body  being  diminifhed  *,  that  is,  when  a  greater  quan¬ 
tity  of  caloric  is  accumulated  in  that  body  than  it  can 
contain.  The  experiments  of  Dr  Herfchel  fhew,  thatRefra&ed 
heat  is  radiated,  refra&ed  and  refle&ed,  in  the  fame  243 
manner  as  light.  The  reflexion  of  caloric  has  alfoa*jd  refledW 
been  proved  by  the  experiments  of  Mr  Pi6let  formerly ecl* 
mentioned.  But  caloric  is  communicated  from  one 
body  to  another  by  dire&  contaft  of  thefe  bodies.  2 ^ 

2.  It  is  well  known  that  a  cold  body  brought  intoiscommu- 
contaft  with  a  warm  body,  in  a  certain  time  becomes  nicated  by 
hot  \  but  this  does  not  take  place  inftantaneoufly  ;  and  conta(^* 
the  time  neceffary  for  one  body  to  receive  caloric  from 
another,  or  for  the  different  parts  of  the  fame  body  to 
acquire  the  fame  temperature,  varies  according  to  the 
nature  and  ftate  of  thefe  bodies.  This  is  called  the 
condu&ing  power  of  bodies. 

3.  But  as  different  bodies  have  different  degrees 
of  affinity  for  caloric,  or  contain  different  propor¬ 
tions  of  it,  it  muff  be  feparated  or  abforbed  with 
greater  or  lefs  facility.  The  motion  of  caloric  there- ^ 
fore,  in  thefe  different  circumftances,  will  be  confi-pjdiy  ;n 
derably  varied  in  its  celerity.  This  may  be  proved  fome  bo-* 
by  dire£t  experiment.  If  one  extremity  of  two  fub-^ics* 
fiances  of  different  properties,  as,  for  inflance,  a  rod  of 

iron  and  another  of  wood,  be  put  into  the  fire,  and  the 
hand  brought  into  contact  with  the  other  extremity,  the 
rod  of  iron  will1  foon  be  heated  too  much  for  the  hand 
to  bear,  while  the  rod  of  wood  will  not  have  its  tem¬ 
perature  greatly  increafed.  This  fhewrs,  that  there  is 
a  fmallcr  quantity  of  caloric  carried  through  the  wood  j 
or,  in  other jwords,  the  iron  is  a  better'  conductor  than 
the  wood.  .  *  _  i4(S 

4.  AIT  folid  bodies  arc  conduftors  of  caloric,  but  Good  cor- 
they  poffefs  this  power  in  very  different  degrees. duffors.. 
Thofe  bodies  which  condu£t  caloric  with  facility  are 

called  good  condu&ors,  but  thofe  through  which  it' 

paffes 
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dcuflor*. 


,  Caloric.  ^  p,ffcs  vi tli  difficulty,  or  very  flowly,  are  fald  to  be  bad 
7  U  CQn^u<^Qr5»  f^be  motion  of  caloric  from  one  body 
Bad  con-  to  another,  or  through  the  fame  body,  is  not  altogc- 
du&ors.  ther  in  proportion  to  their  denfities,  as  might  be  fup- 
pofed  from  the  inftance  of  the  communication  of  calo¬ 
ric  through  wood  and  iron,  juft  mentioned.  Calo¬ 
ric  is  conduced  very  flowly  through  a  more  porous 
firbfiance,  fuch  as  a  mafs  of  cork,  of  wool,  of  feathers, 
or  furs.  It  is  on  accpunt  of  the  flownefs  with  which 
heat  is  conduced  in  thefe  fuhffances,  that Tome  of  them 
are  employed  in.  the  colder  feafons  of  the  year ,  or  in 
cold  countries.,  as  materials  for  clothing.  The  heat 
being  flowly  conduced  through  fuch  fubftancea,  they 
prevent  the  heat  of  the  body  from  being,  diflipated,  or 
■24S  cut  fhs  communication  between  the  warm.  body  and 
Their  ufe.  the  cold  air.  And  thus  w.e  fee  a  wife  provifion  of  na¬ 
ture,  in  furnifliing  all  animals,  which  are  inhabitants  of 
the  colder  regions  of  the  earth,  with  a  thick  covering 
of  fur  or  feathers.  According  to  the  experiments  of 
Count  Rumford,  the  conducting  power  of  fur,  feathers, 
Tilk,  and  wool,  diminifhes  in  proportion  to  the  finenefs 
349  of  their  texture. 

Metals  the  Metallic  fubftances  are  the  bell  condudtor6  of  calo- 
beft  con-  rfe  .  ^ut  among  the  metals  it  would  appear  that  there 
is  confiderable  variety  in  their  conducing  power,  and 
this  is  not  in  proportion  tq  their  denfity,  as  appears 
from  the  experiments  of  Dr  Ingenhoufz.  on  the  follow¬ 
ing  metals,  which  are  fet  down  in  the  order  of  their 
*jQum.  de  condu&ing  power  *. 
r'hyf.  17S9. 

Silver, 

Gold, 

Copper, 

Tin, 

Platina, 

Iron, 

Steel, 

Lead, 

Condu&m*  ^  ^*et  exPer^ments  were  made  on  the  conducting 
power  of  &  power  of  different  woods,  by  Profeffor  Mayer  of  Er- 
woods,  langen,  of  which  the  following  are  the  refults,  eompar- 
f  Annah  <fced  with  the  conducting  power  of  water  f. 

XJjtfm.  vol. 

xxx.  p.  43.  Water,  10.0 

Ebony,  21.7 

Crab  apple,  27.4 

Afh,  38.0 

Beech,  32.1 

Hornbean,  32.3 

Plum  tree,  32.5 

Female  oak,  32.6 

Pear  tree,  33.2 

Birch,  34.1 

Oak,  •  36.3 

Pitch  pine,  37.5 

Alder,  38.4 

Pine,  38.6 

Fir,  38.9 

Lime  tree,  39.0 

The  experiments  of  Guyton  fhew,  that  the  conducing 
'  $  Ibid .  vol.  power  of  charcoal  is  to  that  of  fine  fand  nearly  in  the 
sxvi.p.  227.  proportion  of  2  to  3  J. 


5,  Fluid  bodies,  as  well  as  fulids,  are  conductors  of  Cafiii. 
caloric  5  but  they  are  found  to  conduct  it  fo  flowly,  w,v* 
that  it  was  at  firfl;  fuppofed  they  did  not  poffefs  this 
power  at  all,  that  is,  that  the  caloric  was  not  conduct- condu6f L 
cd  from  particle  to  particle  in  fluids,  fimilar  to  what 
happens  m  folid  bodies.  This  opinion  Teemed  to  be  fup- 
ported  by  the  nature  and  conftitution  of  fluids,  in  which 
the  particles  have  free  motion  among  each  other,  fo 
that  when  one  fet  of  particles  acquire  an  additional 
quantity  of  caloric,  their  fpecific  gravity  is  neccffarily 
diminiflied,  and,  they  naturally  change  place  with  thafe 
other  particles  of  the  fluid  which  have  been  lefs  heat¬ 
ed  and  are  eonfequeptly  heavier.  Thefe  different  ap¬ 
pearances  which  were  obferved  in  the  heating  of  fluids 
led  Count  Rumford,  who  made  many  ingenious  expe¬ 
riments  on  this  fubject,"  to  conclude,,  that  fluids  are 
heated,  or  condudl  caloric,  in  a*  different  manner  from 
folids.  In  a  fpirit  of  wine-  thermometer,  which  was 
placed  in  a~  window  to  coolp-he:  obferved'5  the-*  fluid  in 
the  tube- in-  rapid  motion,  -  -There  were  two* currents 
going  in-  different  directions,  the  one  afeending,  anti 
the  othee  defeending.  The-  defeending  current  oc¬ 
cupied  the- Tides  of  the  tube,  and  the  afeending  current 
the  middle.  The  currents  were  owing  to  the-  change 
in  the  fpecific  gravity  of  the  particles,  which  being 
heated  became  lighter,  and  refe  to  the  top  j  the  heavier 
particles- at*  the  fame  time  descended.  The  particles 
which  afeended  having  reached  the  Tides  or- top  of  the 
tube,  gave- out  their  caloric,  became  fpecifically  hea¬ 
vier,  and  again  fell  to  the  bottom.  The  motion  of  the 
currents  was  confiderably  increafed  by  the  application 
of  a  cold  body  to  the  fuW  of  the  tube.  The  count  al- 
fo  repeated  the  experiment-  with  linfeed  oil,  and  alfo 
with  watcF,-  in  the  latter  of  which  he  diffolved-  potalh, 
to  bring-- its  fpecific  gravity- to  that  of  amber,  final! 
pieces  of  which  he  introduced,  to  obferve  the  currents 
more  dilUn&ly.  Thefe  experiments  were, followed  with 
the  fame-  refult.  When  the  temperature  was -increafed 
or  diminiflied,  the  currents  were  fet  in  motion,  and  only 
ceafed  when-  the  temperature  became  equal  to  the  fur¬ 
rounding  bodies. 

In  prosecuting  this  fubje&,  the  count  made  other 
experiments,  to  afeertain  how- far  the  heating  or  cool¬ 
ing  of  fluids  is  affected  by  a  difference  of  fluidity.  The 
thermometer  which  he  employed  in  thefe  experiments, 
has  a  copper  bulb  and  a  glafs- tube,  and  it  was  filled 
with  linfeed-  oil.  This  was  placed  in  the  centre  of  a 
brafs  cylinder,  and  the  fpace  between  the  fides  of  the 
cylinder*  and  the  thermometer,  was  0.25175.  The 
thermometer  being  fecured,  the  cylinder  was  filled  with 
2276  grs.  of  pure  water,  and- held  in  melting  fnow,  till 
the  thermometer  fell  to  3 2°.  It  was- then  immerfed 

in  boiling  water,  and  the  thermometer  rofe-  from  3  2° 
to  200°  in  597".  The  caloric  which  raifed  the  ther¬ 
mometer  muff  have  been  communicated  to  it  through 
the  water  in  the  cylinder.  The  experiment  was  then 
varied,  by  boiling  192  grs^of  ff  arch  in  the  water  in  the 
the  cylinder.  The  thermometer  now  required  11C9" 
to  rife  from  3  2°  to  200°.  The  fame  experiment  was 
repeated  by  mixing  192  grs.  eider  down  with  the  fame 
quantity  of  water,  and  alfo  with  a  quantity  of-ftewed 
apples.  The  refult  of  thefe  experiments  will  be  feen^^ 
in  the  following  tables  *.  Effty  7. 

Time 
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.aloric.  Time  the  Caloric  was  in  faffing  into  the  Thermometer . 


Tempera¬ 

ture. 

Through 
.  the  Water 
and  Starch 

Through  the 
Water  and 
Eider  down. 

Through 

ftewed 

Apples. 

Through 

pure 

Water. 

Therm,  rofe 
from  32° 
to  20.0°,  in 

Seconds. 

II©9 

Seconds. 

949 

Seconds. 

10964 

Seconds. 

597 

Therm,  rofe 
8o°,  viz 
from  So0 
to  ih 

341 

269 

335 

172 

Time  the  Caloric  was  in  faffing  out  of  the  Thermometer . 


Tempera-* 

ture. 

Through 
the  Water 
and  Starch. 

Through  the 
Water  and 
Eider  down. 

Through 

ftewed 

Apples. 

Through 

pure 

Water. 

Therm,  fell 
from  ioo° 
to  40°,  in 

Seconds. 

1548 

Seconds. 

154I 

Seconds. 

*749t 

Seconds. 

IO32 

Therm,  fell 
8o°,  viz 
from  160 0 
to  8o°,  in 

*468 

4$o 

520 

277 
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perature,  or  brought  into  cental  with  each  other,  Caloric, 
they  acquire  in  a  certain  time  the  fame  tempera- 
ture.  Thus,  if  one  body  be  raifed  to  the  tempera- 
ture  of  2oo°,  another  to  that  of  ioo°,  and  a  third  to  All  bodies 
the  temperature  of  6o°  \  and  if  thefe  three  bodies  be  acquire  the 
placed  in  the  temperature  of  8o°,  they  all  indicate,  in^ame  tem.~ 
a  fhort  time,  the  lame  temperature.  The  bodies  which  *** 

were  at  the  temperature  of  200°  arid  ioo°  arfe  f educed  medium, 
to  8o°,  and  the  temperature  of  the  body  at  6o°  rifes 
to  the  fame.  This  is  called  the  difir thutvon,  or  the 
equilibrium  of  caloric.  To  whatever  degree  bodies 
are  heated  or  cooled,  they  all  acquire  in  time  the 
temperature  of  the  furrounding  medium,  ds  it  is  indi¬ 
cated  by  the  thermometer.  It  may  therefore  be  de¬ 
ceived  as  a  general  law,  that  all  bodies  which  commu¬ 
nicate  freely  with  each  other,  and  are  fubjeB  to  no  ine¬ 
quality  of  external  aft  ion,  acquire  the  fame  tempera¬ 
ture i 

I.  Bodies  are  deprived  Of  caloric,  hot  orily  by  radia¬ 
tion  from  their  furfaces,  but  it  is  alfd  conduced  byRadi/tion 
thofe  bodies  with  which  the  heated  body  comes  in  con- not  the  foie 
tadl,  and  this  depends  greatly  on  the  nature  of  the  fur-caufc 
rounding  cold  body.  The  ^xperimerits  of  Pro'feffor  coolin£* 
K&et  and  Count  Rumford,  however,  fhew,  that  radia¬ 
tion  is  not  the  only  caufe.  By  thofe  of  the  forme*  it 
appeared,  that  hot  bodies  fufp£nded  in  the  vacuum  of 
an  air  pump,  cooled  more  flowly  than  in  the  open  air  * 
and  by  thofe  of  the  latter,  the  cooling  Was  Hill  flower 
in  the  Torricellian  vacurim. 


Th©  fubftances  which  were  added  to  the  water  in 
thefe  experiments?,  by  diminirfung  its  fluidity,  had  th£ 
effe&  of  retarding  the  internal  motions  or  currents  by 
which  the  caloric  is  conduced  through  fluids.  Thus, 
when  ftareh  was  mixed  with  water,  it  required  nearly 
double  the  time  to  raife  the  thermometer  to  the  fame 
degree,  as  with  pure  water.  From  thefe  and  from  fome 
other  Experiments,  Count  Rumford  concluded,  that 
fluid  bodied  are  heated  in  a  different  manner  frofn-  folids  y 
that  Caloric  is  not  commtmicated  through  fluids  fronv 
particle  to  particle,  but  that  all  the  particle^  indivi¬ 
dually  come  in  contact  with  the  heating  body,  and  this 
is  fuppofed  to  be'  the  caufe  of  the 'currents'  which  are 
obferved  during  the  heating  of  the  fluids. 

5.  Fluids  no  doubt  acquire  gteht  pari  of  their  tem¬ 
perature  in  this  manner  5  but  it  has  been  clearly  proVed; 
by  the  experiments  of  others,  that  they1  are  alfo  con-1 
duflors  of  caloric  exactly  the  fame  way  as  folid  bodies', 
but  in  an  inferior  degree.  This  has  been  eftablifhed‘ 
m  the  moll  fatisfa&ory  mariner  by  the  experiments  of 
Dr  Thomfon  *  and  Mr  Murray*  f,  which  were  publifli- 
1  U  iv.  e<^  'm  Nieholfon’s  Journal  \  and  alfo  by  another  fet  of 
|  29-  experiments  by  Mr  Dalton,  which  were  publifhed  in 
vT"  ^anc^e^er  Memoirs  f  .  By  thefe  experiments  it 
I  deirionftrated,  that  fluids  conduct  caloric"  from  the 

]  ol.  v.  furface  downwards  j  which'  could  riot  be  the  cafe,,  were 
173-  it  only  communicated  through  them  by  the  afeeriding 

j  currents  of  particles,  in  the  way  Count  Rumford  fup- 

Jn  •*  but  they  are  worfe  conductors  of  caloric  than  fo- 

’hdsj  that  is,  it  palfes  through  them  much  more  flowly. 

Sfcctf .  IV.-  Of  the  DlSTH IB UTtON  of  CALOBIC. 

-•Hi  • 

If  a  number  of  bodies  be  expofed  to  different- 
temperatures,  and  then  be  all  placed  in  the  fame  tem- 


2*  The  time  requifite  for  the  heating  or  cooling  of 
bodies  depends  much  on  their  con du Cling  power.  A  Good  con* 
fubftance  which  is  a  good  conductor  of  caloric  cools  du&ors 
iriuch'  more  rapidly  than  a  bad  conductor.  Mercury000}  mofl 
and  water  heated  to  the  fame  temperature  cool  in  veryraFd^y* 
different  times  5  the  mercury  cools  more  than  twice  as 
frill  as  the  water  in  the  fame  circumftanceS.  The  time 
of  the  cooling  of  fluids  has  been  confider£d  as  nearly  in 
the  inverfe  ratio  of  fhe5r  cohdu&ing  poWer. 

3.  This  equal  diftribution  of  caloric  was  attempted  g 
t6  bef  explained  by  Boerhaave,  Mufchenbroeck,  and  Diftribu- 
other§,  by  fuppofmg  that  there  is  an  equal  quantity  oftion  of  ca- 
ealoric  in  every  equal  mcafure  of  fpace,  however  that  lori.c  ex- 
lpace  might  be  filled  up  with  different  bodies,  and  that  Plained  by 
thefe-  bodies  floated,  as  it  were  in  this  caloric.  From  ^  iaave* 
this  equal  diftribution  of  caloric  in  fpace,  they  con¬ 
cluded  that  there  was  an  equal  Quantity  of  caloric  in 
all  bodies,  bCcaufe,  whatever  was  the  denfity  or  differ¬ 
ent  circumftances  of  bodies,  they  always  indicated  the 
fame  temperature  to  the  thermometer.  A  cubic  foot 
of  gold,  rind  a  cubic  foot  of  riir,  according  to  this  theory, 

Contained  the  fame  quantity  of  caloric. 

trofelfor  Pidlet  gave  another  explanation  of  this 
phenomenon.  He  fuppofed  that  the  accumulation  of  p„  pi£te- 
caloric  in-  a  body  increafed  the  rcpulfive  force  between 
its  particles,  by  the  diminution  of  the  diflance  between 
them:  By  the  aftioh  of  this  rcpulfive  force,  the  par¬ 
ticles  are  driven  off  in  all  dire&ions.  This  rcpulfion 
continues  to  a&  till  it  is  oppofed  by  a  new  force,  which 
is  the  force  of  repulfion  between  the  particles  of  calo¬ 
ric  feparated  from  another  body  ;  and,  till  thefe  two 
forces  acquire  the  fame'intenfity,  the  particles  of  calo¬ 
ric  continue  to  feparate  from  the  hotter  body.  When 
the  two  forces  are  balanced,  the  bodies  are’  of  the 
fame  temperature.  Thus,  if  tvfo  bodies  of  different 

temperatures 
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temperature^  are  brought  into  contact  with  each  other, 
.the  repulfive  force  of  the  particles  of  caloric  iri  the  hot¬ 
ter  body  is  the  greateft,  and  therefore  the  particles  tend 
to  feparate  from  each  other  3  but  the  repulfton  between 
the  particles  of  the  colder  body  being  lefs,  they  come 
*  Etfai  fur  nearer  each  other.  The  caloric  from  the  hotter  body 
le  Fen,  continues  to  feparate,  and  to  enter  the  colder  body,  till 
chap.  i.  tjie  two  faces  exaftly  balance  each  other,  and  then  the 
258  temperature  is  the  fame  *.  But  this  theory,  with  all 
lts  hnnplieity  and  ingenuity,  being  unfatisfa£tory  in  ac¬ 
counting  for  the  equilibrium  of  temperature,  has  been 
given  up,  even  by  its  author. 

4.  Another  .theory  has  been  propofed  by  M.  Prevoft, 
profeffor  of  philofophy  at  Geneva.  u  Accuftomed”  fays 
he,  (t  for  a  long  time,  to  confider  this  fubjedt  in  a  diffe¬ 
rent  view  from  what  had  been  formerly  taken  of  it,  I 
endeavoured  to  draw  the  attention  of  naturalills  to  this 
inveftigation,  in  a  memoir  on  the  equilibrium  of  calor 
i  Jturn.  Acxic  -f*,  and  in  my  refearches  on  heat  J.  In  thefe  works, 
I  believe  it  was  firil  propofed  to  fubftitute  a  moveable 
equilibrium  in  place  of  the  immoveable  equilibrium,  the 
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during  the  next  fecond  3  and  the  excefs  w  ill  be  reduced 
to  of  T%-  j  and  in  purfuing  this,  at  the  end  of  the 
third  fecond,  the  cxcefs  will  be  (-*%)*,  and  fo  on  ;  fb 
that,  conformably  to  the  obfervedlawr,  the  times increafe 
in  arithmetical  progreffion,  and  the  differences  decrettfe 
in  geometrical  progreffion.  In  the  fame  way  may  be 
eafily  deduced  the  law  of  the  cooling  of  a  body  placed 
in  a  medium  colder  than  itfelf.  And  thus  the  true 
theory  of  heat,  founded  on  fads  totally  different  from 
thofe  by  which  Riehmann  eflablifhed  this  law,  necef- 
farily  leads  us  to  it  *. 
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We  have  now  treated,  in  the  former  fedions,  of  the 
effeds  of  caloric,  of  its  motion,  and  of  its  diffufion  in 


bodies  3  we  are  next  to  confider  the  quantity  of  caloric 


exigence  of  which  had  been  generally  admitted.  j 

“  On  this  hypothefis,  it  is  equally  eafy  and  fatisfac- 
tory  to  account  for  the  refledion  of  cold,  as  for  that  of 
heat.  I  confider  it  indeed  a  charaderiftic  of  its.  truth  3 
for  thefe  two  fads  being  of  the  fame  kind,  the  theory 
that  will  account  for  the  one,  is  applicable  to  the  other. 
Before  I  proceed  to  ftate  in  a  few  words  the  principle 
of  this  theory,  I  may  premife,  that  I  had  the  fatisfadion 
of  feeing  it  adopted  by  M.  Pidet  and  others,  who  are 
well  qualified  to  judge  of  *it.  -  *  j 

“  Caloric  is  a  diferete,  agitated  fluid  :  each  particle 
of  free  caloric  moves  with  immenfe  velocity;  one  par¬ 
ticle  moves  in  one  diredion,  and  another  particle  moves 
in  another,  fo  that  a  heated  body  gives  out  calorific, 
rays  in  all  diredions  ;  and  thefe  particles  are  fo  far 
feparated  from  each  other,  that  two  or  more  current* 
may  crofs  each  other,  as  is  tho  cafe  with  light,  without; 
mutual  difturbance  in  their  courfe.  Conceiving  this  to 
be  the  conflitution  of  caloric,  if  we  fuppofe  two  conti¬ 
guous  fpaces  in  which  it  abounds,  there  will  be  con-, 
tinual  changes  between  thefe  fpaces.  If  in  the  two 
fpaces  caloric  abounds  equally,  the  exchanges  will  be 
equal  3  there  will  be  an  equilibrium.  If  one  of  the 
fpaces  contain  more  caloric  than  the  other,  the  exchanges 
will  be  unequal.  The  cooleft  will  receive  more  par¬ 
ticles  of  caloric  than  it  gives  out,  and  after  a  fufficient 
time,  the  continual  repetition  of  thefe  changes  will  re- 
flore  the  equilibrium  $ . 

“  From  .thefe  principles  may  be  deduced  all  the 
laws  of  the  increafe  and  diminution  of  temperature. 
Let  us  fuppofe  a  body  placed  in  a  medium  hotter  than 
itfelf,  and  that  this  medium  has  a  conftant  tempera¬ 
ture.  We  may  confider  the  caloric  of  the  medium  as 
compofed  of  two  parts,  the  one  equal  tp  that  of  the 
tody,  and  the  other  equal  to  the  difference  of  the  two. 
With  regard  to  the  firft,  the  exchanges  are  equal  3  be¬ 
tween  the  body  and  the  medium  there  is  an  equili¬ 
brium.  The  excefs  of  the  heat  of  the  medium  may 
then  only  be  confidered  3  and  relatively  to  this  excefs 
the  body  is  abfolutely  cold.  Let  us  fuppofe  that  in 
one  fecond  the  body  receives  ^  of  this  caloric  3  at  the 
end  of  the  firft  fecond  the  excefs  will  be  no  more  than 


which  thefe  bodies  contain.  This  fubje6t  has  occupied 
the  attention  and  fpeculations  of  many  philofophers.  In 
thefe  fpeculations,  two  obje&s  were  kept  in  view,  the 
one  to  afeertain  the  whole  quantity  of  caloric  which  a 
body  contains,  and  the  other  the  quantity  of  caloric 
neceffary  to  raife  different  bodies  to  the  fame  temper a- 
This  laft  is  ufually  called  fpecific  caloric . 


ure. 


1.  Of  Specific  Caloric. 


1 1.  If  one  lb.  of  water  at  the  temperature  of  ICO0  be  explains 
mixed  with  another  lb.  of  water  at  the  temperature  of 
50°,  they  will  very  foon  acquire  the  fame  temperature, 
which  will  be  the  mean  of  the  two  temperatures.  The 
pound  of  water  at  1  oo°  will  give  out  25°,  and  the 
pound  of  water  at  50°  will  receive  2 50,  which  brings 
both  to  the  temperature  of  750. 

2.  But  if  wre  take  one  pound  of  water  at  ioo°,  and 
one  ’ pound  of  mercury  at  50°,  the  temperature,  after 
mixing  the  water  and  the  mercury,  will  not  be  750, 
the  medium  temperature  in  the  former  cafe.  On  the 
contrary,  when  the  mixture  rt  made,  the  temperature 
will  be  found  to  be  88°.  The  water,  therefore,  has 
loft  only  120,  and  the  mercury  has  gained  38°.  If 
this  experiment  be  reverfed,  and  one  pound  of  water 
at  50°  be  mixed  with  a  pound  of  mercury  at  ioo°,  the 
temperature  of  the  mixture  will  be  found  to' be  only 
fo  that  in  this  5cafe  the  mercury  has  given  out 
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the  13  of  this  new  excefs  will  pafs  into  the  body 


38®,  and  the  water  has  received  only  120.  In  this  ex¬ 
periment,  therefore,  it  appears  clearly,  that  different 
quantities  of  caloric  are  neceffary  to  increafe  or  dimi- 
nifh  the  temperature  of  different  bodies  3  for;  the  quan¬ 
tity  of  caloric  which  raifes  water  12°,  raifes  mercury 
no  lefs  than  38°.  This  quantity  of  caloric  w'hich  bo¬ 
dies  require  to  raife  them  to  the  fame  temperature,  is 
called  fpecific  caloric . 

3.  “It  was  formerly  a  common  fuppofition,”  fays 
Dr  Black,  “  that  the  quantities  of  caloric  required  to 
increafe  the  heat  of  different  bodies  by  the  fame  num¬ 
ber  of  degrees,  were  dire£Uy  in  proportion  to  the  quart-, 
tity  of  matter  in  each  3  and,  therefore,  when  the  bo¬ 
dies  were  of  equal  fize,  the,  quantities  of  caloric  were 
in  proportion  to  their  denfity.  But  very  foon  after  I 
began  to  think  of  this  fubje<ft,  in  the  year  1760,  I 
perceived  that  this  opinion  was  a  miftake,  and  that  the 
quantities  of  heat  which  different  kinds  of  matter  rn^jft 
receive,  to  reduce  them*  to  an  equilibrium  with  one 
another,  or  to  raife  their  temperature  by  an  equalmnn- 

her 


aloric. 


lack's 
K.  vol.  i. 

fe* 


«6t 

Black's 

bod. 


C  H  E  M  I 

her  of  degrees,  are  not  in  proportion  to  the  quantity  of 
matter  in  each,  but  in  proportions  widely  different  to 
this,  and  for  which  no  general  principle  or  reafon  can 
yet  be  affigned  This  difference  was  firfl  pointed 
out  by  Dr  Black,  which  he  Rates  in  the  above  obfer- 
vations,  and  he  diftinguilhed  it  by  the  term  capacity  of 
bodies  for  heat .  Dr  Black’s  method,  which  is  given 
by  Profeffor  Robifon,  is  the  following. 

u  Dr  Black  eflimated  the  capacities,  by  mixing  the 
two  bodies  in  equal  maffes,  but  of  different  tempera¬ 
tures  3  and  then  ftatcd  their  capacities  as  inverfely  pro¬ 
portional  to  the  changes  of  temperature  of  each  by  the 
mixture.  Thus,  a  pound  of  gold,  of  the  temperature 
150°,  being  fuddenly  mixed  with  a  pound  of  water,  of 
the  temperature  50°,  raifes  it  to  550  nearly  :  There¬ 
fore  the  capacity  of  gold  is  to  that  of  an  equal  weight 
of  water  as  5  to  95,  or  as  I  to  19  3  for  the  gold  lofes 
950,  and  the  water  gains  50. 

“  It  will  be  moft  convenient  to  compare  all  bodies 
with  water,  and  to  exprefs  the  capacity  of  water  by 
unity,  or  to  call  it  I.  Let  the  quantity  of  the  water  be 
W,  and  its  temperature  w.  Let  the  quantity  of  the 
other  body  be  B,  and  its  temperature  b.  Let  the  tem¬ 
perature  of  the  mixture  be  m.  The  capacity  of  B  is 

Wx  n  w  or  wken  tbe  water  has  been  the  hotter  of 
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the  two,  the  capacity  of  B  is  _____ 

B  X  m — b 

words,  multiply  the  weight  of  the  water  by  its  change  of 
temperature.  Do  the  fame  for  the  other  fubjlance .  Di¬ 
vide  the  firfl  produB  by  the  fecond.  The  quotient  is  the 
capacity  of  the  other  fiubjlance ,  that  of  water  being  ac¬ 
counted  1  f  (p).” 

4.  This  fubjeft  was  ftill  farther  profecuted  by  ether 
philofophers,  particularly  by  Dr  Irvine  of  Glafgow, 
Dr  Crawford  of  London,  and  Profeffor  Wilcke  of 
Stockholm. 

The  method  which  was  employed  by  Dr  Crawford 
was  fimilar  to  that  of  Dr  Black.  Two  fubffances, 
which  were  of  different  temperatures,  were  uniformly 
mixed  3  the  change  of  temperature  produced  on  each 
was  obferved,  and  this  was  eonfidered  as  inverfely  pro¬ 
portional  to  its  fpecific  caloric. 

Mr  Wilcke  has  afeertained  the  fpecific  caloric  of 
many  metals,  by  a  fet  of  very  ingenious  experiments, 
whieh  were  conduced  in  the  following  manner.  The 
metal  which  was  the  fubje£t  of  the  experiment,  was 
fir  if  accurately  weighed.  The  quantity  employed  was 
generally  a  pound.  It  was  then  fufpended  by  a  thread, 
Vol.  V.  Part  II. 
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plunged  into  a  veffei  of  tin  plate  filled  with  boiling 
water,  and  allowed  to  remain  till  it  reached  a  certain 
temperature  indicated  by  the  thermometer.  A  quan¬ 
tity  of  water  at  the  temperature  of  32°,  exa£lly  equal 
in  weight  to  the  metal,  was  put  into  another  veffei  of 
tin  plate.  The  metal  was  then  immerfed  in  this  vef¬ 
fei,  and  fufpended  in  it  fo  as  to  be  kept  free  from  the 
fides  and  bottom.  The  temperature,  at  the  moment 
when  the  metal  and  water  were  reduced  to  the  fame, 
was  obferved.  The  fpecific  caloric  of  the  metal  was 
then  deduced  by  calculation  from  the  change  of  tem¬ 
perature.  *  He  firft  calculated  what  the  temperature 
would  have  been,  if  a  quantity  of  water  of  equal  weight 
with  the  metal,  and  of  the  fame  temperature,  had  been 
added  to  the  ice-cold  water.  The  following  is  the 
procefs. 

Let  M  be  a  quantity  of  water  at  the  temperature  C, 
m  another  quantity  at  the  temperature  c,  and  let  their 
common  temperature  after  mixture  be  x  ;  according  to  a 

rule  demonllrated  long  ago  by  Richman, 

In  the  pre fen t  cafe  the  quantities  of  water  are  equal, 
therefore  M  and  m  are  each  =  1  j  C,  the  temperature 

,  r  MC  +  wc 

therefore  — - rz 

M-f  m 


of  the  ice-cold  Water,  rr  32 
32  +c 


Now  c  is  the  temperature  of  the  metal.  There¬ 
fore  if  32  be  added  to  the  temperature  of  the  metal, 
and  the  whole  be  divided  by  2,  the  quotient  will  ex¬ 
prefs  the  temperature  of  the  mixture,  if  an  equal  weight 
of  water  with  the  metal,  and  of  the  fame  temperature 
with  it,  had  been  added  to  the  ice-cold  water  inftead  of 
the  metal. 

He  then  calculated  what  the  temperature  of  the  mix* 
ture  would  have  been,  if,  inflead  of  the  metal,  a  quan* 
tity  of  water  of  the  fame  temperature  with  it,  and 
equal  to  the  metal  in  bulk,  had  been  added  to  the  ice- 
cold  water.  As  the  weights  of  the  icc-eold  water  and 
the  metal  are  equal,  their  volumes  are  imverfely  as 
their  fpecific  gravities.  Therefore  the  volume  of  ice- 
cold  water  is  to  a  quantity  of  hot  water  equal  in 
volume  to  the  metal,  as  the  fpeeifie  gravity  of  the  me¬ 
tal  to  that  of  the  water.  Let  M  rr  volume  of  cold 
water,  m  rr  volume  of  hot  water,  g  rr  fpeeifie  gravity 
of  the  metal,  1  zr  fpecific  gravity  of  water  3  then 

M 

m  :  M  : :  1  :  g  3  hence  m  ==— =r  (M  being  made  ~i) 

i.  Subftituting  this  value  of  m  in  the  formula, 
8  3  O  MC 


(p)  “  Tliefe  experiments  require  the  moft  fcrupulous  attention  to  many  circumftanccs  which  may  a  fleet  tne 
refult.  1.  The  mixture  muft  be  made  in  a  very  extended  furface,  that  it  may  quickly  attain  the  medium  tem¬ 
perature.  2.  The  fluff  which  is  poured  into  the  other  (liould  have  the  temperature  of  the  room,  that  no  change 
tnay  happen  in  the  pouring  it  out  of  its  containing  veffei.  3.  The  effeft  of  the  veflel  in  which  the  mixture  is 
made  muft  be  eonfidered.  4.  Lefs  chance  of  error  will  be  incurred  when  the  fubflances  are  of  equal  bulk. 
5.  The  change  of  temperature  of  the  mixture,  during  a  few  fucceflive  moments,  muft  be  obferved,  111  order  to 
obtain  the  real  temperature  at  the  beginning.  6.  No  fubftanccs  ftiould  be  mixed  which  produce  any  change  of 
temperature  by  their  chemical  aflion,  or  which  change  their  temperature,  if  mixed  when  of  the  ame  tempera¬ 
ture.  7.  Each  fubftance  muft  be  compared  in  a  variety  of  temperatures,  left  the  ratio  of  the  capacities  ftiould 

be  different  in  different  temperatures.  ,  .  r  r 

«  When  all  thefe  circumftances  have  been  duly  attended  to,  we  obtain  the  meafure  of  the  capacities  of  differ¬ 
ent  fubflances  for  heat*”  Black's  LeB.  vol.  i.  p. 
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I  and  C  =  32,  x  will 


Therefore  if  the  fpecific  gravity  of 


be  =  3 m±Z' 

g-\~l 

the  metal  be  multiplied  by  32,  and  the  temperature 
of  the  metal  be  added,  and  the  fum  be  divided  by  the 
fpecific  gravity  of  the  metal  +1,  the  quotient  will  ex- 
prefs  the  temperature  to  which  the  ice-cold  water 
would  be  raifed  by  adding  to  it  a  volume  of  water 
equal  to  that  of  the  metal,  and  of  the  fame  tempera¬ 
ture  with  it. 

He  then  calculated  how  much  water  at  the  tempera¬ 
ture  of  the  metal  it  would  take  to  raife  the  ice-cold 
water  the  fame  number  of  degrees  which  the  metal 
had  raifed  it.  Let  the  temperature  to  which  the  metal 
had  raifed  the  ice-cold  water  be  rN,  if  in  the  formula 

MC-f  me  __ 

M+w 

N _ 52  • 

- Therefore  if  from  the  temperature 


the  ice-cold  -water  the^fame  number  of  degrees  that  the 
metal  did. 

Isf— 32 

Now  — — — -  expreffes  the  fpecific  caloric  of  the  me¬ 
tal,  that  of  water  being  rr  1.  For  {neglecting  the 


Cal: 


fmall  difference  occafioned  by  the  difference  of  tempera¬ 
ture)  the  -weight  and  volume  of  the  ice-cold  water  are 
to  the  weight  and  volume  of  the  hot  water  as  1  to 
jq  ^  2, 

0  and  the  number  of  particles  of  water  in  each 


x  be  made  sz  N,  M=i,  C  =  32, 


will  be  zz: 


c — N 


N 

are  in  the  fame  proportion.  But  the  metal  is  equal  in 
weight  to  the  ice-cold  water,  it  muft  therefore  contain 
as  many  particles  of  matter }  therefore  the  quantity  of 
matter  in  the  metal  muft  be  to  that  in  the  hot  water 
N— 2  2 

as  I  to  - — But  they  gave  out  the  fame  quantity 

of  caloric  5  which,  being  divided  equally  among  their 
particles,  gives  to  each  particle  a  quantity  of  caloric 
inverfely  as  the  bulks  of  the  metal  and  water  *,  that  is, 
the  fpecific  caloric  of  the  water  is  to  that  of  the  metal 


to  which  the  ice-cold  water  was  raifed  by  the  metal 
32  be  fub trailed,  and  if  from  the  temperature  of  the 
metal  be  fubtracled  the  temperature  to  which  it  raifed 
the  water,  and  the  firft  remainder  be  divided  by  the 
lafl,  the  quotient  will  exprefs  the  quantity  of  water  of 
the  temperature  of  the  metal  which  would  have  raifed 


as  i  to 


N—32 


c — N 


00* 


It  will  now  be  proper  to  give  a  fpecitnen  or  two  ef 
his  experiments,  and  the  calculations  founded  on  them, 
as  above  deferibed. 


Gold.  Specific  Gravity  19.040. 


Num¬ 
ber  of 
experi¬ 
ments. 

Tempe¬ 
rature  of 
the  me¬ 
tal. 

Temper, 
to  which 
the  metal 
raifed  the 
water  at 
32* 

Temper,  to  which 
it  would  have  been 
raifed  by  a  quanti¬ 
ty  of  water  equal 
in  weight  and 
heat  to  the  metal. 

Temper,  to  which 
it  would  have  been 
raifed  by  water 
equal  in  bulk  and 
temperature  to  the 
metal. 

Denominator  of 
the  fraction 

N — 3  a  — 

0  c  N. 

c — N  - - ^ 

N — 32 

the  numerator 
being  1. 

I 

1 63.4° 

38-3° 

97-7° 

38-555° 

1 9-857 

2 

H4-5 

37-4 

88.25 

37-58 

j9-833 

3 

127.4 

36-5 

79-7 

36.68 

20.500 

4 

1 18.4 

36.05 

75.2 

36.15  . 

20.333 

5 

103. 1 

35-6 

$5-75 

35-42 

18.750 

6 

95 

34*45 

63-5 

35.06 

I9.OOO 

Mean  19.712 


* 

fsi  i 


LrAD. 


(r)  All  thefe  formulas  have  been  altered  to  make  them  correfpond  with  Fahrenheit’s  thermometer.  They 
are  a  good  deal  fimpler  when  the  experiments  are  made  with  Celfius’s  thermometer,  as  Mr  Wilcke  did.  In  it 
the  freezing  point  is  zero  *,  and  confequently  inftead  of  32  in  the  formula,  o  is  always  fubftituted. 
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Calorie. 

Lead.  Specific  Gravity  11. 156. 


Num¬ 
ber  of 
experi¬ 
ments. 

Tempe¬ 
rature  of 
the  me¬ 
tal. 

Temper, 
to  which 
the  me¬ 
tal  raifed 
the  wa¬ 
ter  at 
32°- 

Temper,  to  which 
the  water  would 
have  been  raifed 
by  a  quantity  of 
water  equal  in 
weight  and  heat 
to  the  metal. 

Temper,  to  which 
the  water  would 
have  been  raifed 
hy  water  equal  in 
>u-  k  and  tempera¬ 
ture  to  the  metal. 

Denominatorof 
the  fraction. 

1 

c — N 

N — 32 

I 

186.8 

38-3 

IC9-4 

44.425 

23o7 1 

2 

181.40 

37-85 

IO6.7 

43-473 

24-538 

3 

165.2 

37-4 

98.6 

42.692 

23.666 

4 

•63-4 

37-4 

97-7 

42.548 

23-333  1 

5 

*36-4 

36-5 

84.2 

4^344 

22.200 

6 

I3I 

36.05 

.  00 

M 

Co 

39*947 

24.700 

7 

126.5 

36-05 

79-25 

39-585 

22*333 

8 

107.6 

35- 1 5 

69.8 

38-339 

23.000 

9 

94*1 

34-7 

63-05 

36.985 

22.000 

It  is  needlefs  to  add,  that  the  la  ft  column  marks  the 
denominator  of  the  fpeeific  caloric  of  the  metal  j  the 
numerator  being  always  I,  and  the  fpeeific  caloric  of 
water  being  i.  Thus  the  fpeeific  caloric  of  gold  is 

In  exa&ly  the  fame  manner,  and  by  taking 


19.712 


64 

k  iifier’s 


a  mean  of  a  number  of  experiments  at  different  tempe¬ 
ratures,  did  Mr  Wilcke  ascertain  the  fpeeific  Caloric  of 
number  of  other  bodies.  * 

tytry,  With  the  fame  view,  to  afeertain  the  fpeeific  ca¬ 

lorie  of  bodies,  a  fimple  and  ingenious  apparatus  Was 
contrived  by  Lavoifier  and  La  Place.  This  inftrument 
is  called  a  calorimeter ,  or  meafurer  of  heat.  Its  prin¬ 
ciples  and  conftru&ien  are  the  following : 

u  If,  after  having  cooled,  fays  Lavoifier,  any  body 
to  the  freezing  point,  it  be  expofed  in  an  atmofphere 
of  88.25°,  the  body  will  gradually  become  heated, 
from  the  furface  inwards,  till  at  laft  it  acquire  the 
fame  temperature  with  the  furrounding  air.  But,  if  n. 
piece  of  ice  be  placed  in  the  fame  fituation,  the  cir- 
curriftances  are  quite  different  j  it  does  not  approach 
in  the  fmalleft  degree  towards  the  temperature  of  the 
circumambient  air,  but  remains  conftantly  at  32  ,  or 
the  temperature  of  melting  ice,  till  the  laft  portion  of 
ice  be  completely  melted. 

u  This  phenomenon  is  readily  explained  ;  as,  to  melt 
ice,  or  reduce  it  to  water,  it  requires  to  be  combined 
with  a  certain  portion  of  caloric,  the  whole  caloric  at¬ 
tracted  from  the  furrounding  bodies  is  arrefted  or  fix¬ 
ed  at  the  furface  or  external  layer  of  ice  which  it  is 
employed  to  diffolve,  and  combines  with  it  to  form 
water  *,  the  next  quantity  of  caloric  combines  with  the 
fecond  layer  to  diffolve  it  into  water,  and  fo  on  fuc- 
cc (lively  till  the  whole  ice  be  diffblved,  or  converted 


Mean  23.515 

into  w'atcr,  by  combination  with  caloric  ;  the  very  laft 
atom  ftill  remaining -at  its  former  temperature,  becaufc 
the  caloric  could  never  penetrate  fo  far,  while  any 
intermediate  ice  remained  to  melt,  or  to  combine 
with. 

“  Upon  thefe  principles,  if  we  conceive  a  hollow- 
fphere  of  ice  at  the  temperature  of  320  placed  in  an 
atmofphere  of  54. 50,  and  containing  a  fubftance  at  any 
degree  of  temperature  above  freezing  5  it  follows, 
That  the  heat  of  the  external  atmofphere  cannot  pene¬ 
trate  into  the  internal  hollow  of  the  fphere  of  ice  ; 
and,  That  the  heat  of  the  body  which  is  placed  in 
the  hollow-  of  the  fphere  cannot  penetrate  outwards  be¬ 
yond  it,  but  will  be  flopped  at  the  internal  furface,  be¬ 
ing  continually  employed  to  melt  fucceffive  layers  of 
iec,  until  the  temperature  of  the  body  be  reduced  to 
3  2°  by  having  all  its  fuperabundant  caloric  above  that 
temperature  carried  off  to  melt  the  ice.  If  the  whole 
water,  formed  within  the  fphere  of  ice  during  the  re¬ 
duction  of  the  temperature  of  the  included  body  to 
3  2°,  be  carefully  collected,  the  weight  of  the  water 
w  ill  be  exactly  proportioned  to  the  quantity  of  caloric 
loft  by  the  body,  in  palling  from  its  original  tempera¬ 
ture  to  that  of  melting  ice  j  for  it  is  evident  that  a 
double  quantity  of  caloric  would  have  melted  twice 
the  quantity  of  ice.  Hence  the  quantity  of  ice  melted 
is  a  very  exaCt  mcafure  of  the  proportional  quantity  of 
caloric  employed  to  produce  that  efieCt,  and  confe  • 
quently  of  the  quantity  loft  by  the  only  fubftance  that 
could  poflibly  have  fupplied  it. 

“  I  have  made  this  fuppofition,  of  what  would  take 
place  in  a  hollow  fphere  of  ice,  for  the  purpofe  of 
more  readily  explaining  the  method  ufed  in  thisfpecies 
of  experiment,  which  was  firft  conceived  by  M.  de  la 
3  O  2  Place. 
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Caloric.  Place.  It  would  be  difficult  to  procure  fuch  fplieres  of 
ice,  and  inconvenient  to  make  ufe  of  them  when  got  ; 
but,  by  means  of  the  following  apparatus,  we  have  re¬ 
medied  that  defe£l. 

“  The  calorimeter  is  reprefented  in  Plate  CXLII. 
fig.  2.  The  capacity  or  cavity  is  divided  into  three 
265  parts,  which,  for  better  diftin&ion,  I  fhall  name  the  in- 

Apparatus  terior,  middle,  and  external  cavities.  The  interior  ca- 

deicribed.  vity  f  f f f  into  which  the  fubftances  fubmitted  to  ex¬ 
periment  are  put,  is  compofed  of  a  grating  or  cage  of 
iron  wire,  fupported  by  feveral  iron  bars  \  its  open¬ 
ing  or  mouth  LM,  is  covered  by  the  lid  HG,  fig.  3. 
which  is  compofed  of  the  fame  materials.  The  mid¬ 
dle  cavity  b  b  b  b,  fig.  2.  contains  the  ice  which  fur- 
rounds  the  interior  cavity,  and  which  is  intended  to  be 
melted  by  the  caloric  of  the  fubftances  employed  in  the 
experiment.  The  ice  is  fupported  by  the  grate  m  m 
at  the  bottom  of  the  cavity,  under  which  is  placed  the 
fieve  n  n. 

“  In  proportion  as  the  ice  contained  in  the  middle 
cavity  is  melted,  by  the  caloric  difengaged  from  the 
body  placed  in  the  interior  cavity,  the  water  runs 
through  the  grate  and  fieve,  and  falls  through  the  coni¬ 
cal  funnel  cc  dy  fig.  2.  and  the  tube  x  y,  into  a  receiver. 
This  water  may  be  retained  or  let  out  at  pleafure,  by 
means  of  the  flop-cock  u.  The  external  cavity  a  a  a  a, 
fig.  2.  is  filled  with  icc,  to  prevent  any  effeft  upon  the 
ice  in  the  middle  cavity  from  the  heat  of  the  furround¬ 
ing  air,  and  the  water  produced  from  it  is  carried  off 
through  the  pipe  ST,  which  (huts  by  means  of  the  flop- 
cock  r.  The  whole  machine  is  covered  by  a  lid  made 
of  tin,  and  painted  with  oil  colour,  to  prevent  rufl. 

“  When  this  machine  is  employed,  the  middle  ca¬ 
vity  b  b  b  b,  fig.  2.  and  the  lid  GH,  fig.  3.  of  the  in¬ 
terior  cavity,  the  external  cavity  a  a  a  a,  fig.  2.  and 
the  lid  which  covers  the  tfhole,  are  all  filled  wdth  pound¬ 
ed  icc,  well  rammed,  fo  that  no  void  fpaccs  remain, 
and  the  ice  of  the  middle  cavity  is  allowed  to  drain. 
The  machine  is  then  opened,  and  the  fub fiance  fub¬ 
mitted  to  experiment  being  placed  in  the  interior  cavi¬ 
ty,  it  is  inflantly  clofed.  After  waiting  till  the  includ¬ 
ed  body  is  completely  cooled  to  the  freezing  point, 
and  the  whole  melted  ice  has  drained  from  the  middle 
cavity,  the  water  collefted  in  the  receiver  is  accurate¬ 
ly  weighed.  The  weight  of  the  water  produced  du¬ 
ring  the  experiment  is  an  exa£l  meafure  of  the  caloric 
difengaged  during  the  cooling  of  the  included  body, 
as  this  fubflance  is  evidently  in  a  fimilar  fituation  with 
the  one  formerly  mentioned  as  included  in  a  hollow 
fphere  of  ice.  The  w'hole  caloric  difengaged  from  the 
included  body  is  Hopped  by  the  ice  in  the  middle  ca¬ 
vity,  and  that  ice  is  preferved  from  being  affefted  by 
any  other  heat  by  means  of  the  ice  contained  in  the 
cover  and  in  the  external  cavity.  Experiments  of  this 
kind  generally  lafl  from  15  to  20  hours,  but  they  are 
fometimes  accelerated  by  covering  up  the  fubflance  in 
the  interior  cavity  with  well  drained  ice,  which  haflens 
its  cooling. 

‘ 6  It  is  abfolutcly  requifite  that  there  be  no  com¬ 
munication  between  the  external  and  middle  cavities 
of  the  calorimeter,  otherwife  the  ice  melted  by  the  in¬ 
fluence  of  the  furrounding  air,  in  the  external  cavity, 
would  mix  with  the  water  produced  from  the  ice  of 
the  middle  cavity,  which  would  no  longer  be  a  meafure 
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of  the  caloric  loll  by  the  fubflance  fubmitted  to  experi-  Calq^> 
ment.  ' — y<4 

“  When  the  temperature  of  the  atmofphcre  is  only  a 
few  degrees  above  the  freezing  point,  its  heat  can  hardly 
reach  the  middle  cavity,  being  arrefled  by  the  ice  of 
the  cover,  and  of  the  external  cavity  \  but,  if  the  tem¬ 
perature  of  the  air  be  under  the  degree  of  freezing,  it 
might  cool  the  ice  contained  in  the  middle  cavity,  by 
caufing  the  ice  in  the  external  cavity  to  fall,  in  the  firft 
place,  below  3  2°.  It  is  therefore  efiential  that  this 
experiment  be  carried  on  in  a  temperature  fomewhat 
above  freezing  :  Hence,  in  time  of  frofl,  the  calorime¬ 
ter  mull  be  kept  in  an  apartment  carefully  heated.  It 
is  likewife  neceflary  that  the  ice  employed  be  not  under  Flm.  k 
3  2°,  for  which  purpofe  it  mufl  be  pounded,  and  fpreadC*m*  1 
out  thin  for  fome  time,  in  a  place  where  the  tempera¬ 
ture  is  higher. 

6.  Tables  of  the  fpecific  caloric  of  bodies  have  been 
given  by  Dr  Crawford,  Mr  Kirwan,  Bergman,  Gado- 
lin,  and  Meyer.  The  following  are  the  refults  of  their 
invefligations. 

TABLE  of  the  Specific  Caloric  of  various  Bodies  y  that  of 
Water  being  zz  1.0000. 


Bodies. 

Specific 

Specific 

Gravity. 

Caloric. 

I.  Gases. 

Hydrogen  gas 

O.OOOO94 

21.4OOO 

Oxygen  gas 

O.OO34 

4*749° 

Common  air 

0.00122 

1.7900 

Carbonic  acid  gas 

O.OO183 

I*°459 

Steam 

I*55°° 

Azotic  gas 

0.00120 

0.7036 

II.  Liquids. 

Water 

1.0000 

1. 0000 

Carbonate  of  ammonia 

1.851 

Arterial  blood 

1.030 

Cows  milk 

1.0324 

0.9999 

Sulphuret  of  ammonia 

0.818 

0.9940 

Venous  blood 

0.8928 

Solution  of  brown  fugar 

0,8600 

Nitric  acid 

0.844 

Sulphate  of  magnefia  1 1 
Water  -  8  J 

0.844 

Common  fait  1 1 

Water  83 

0.832 

Nitre  il 

Water  83 

0.8167 

Muriate  of  ammonia  1 1 
Water  -  3 

0.779 

Tartar  I  7 

Water  237.3  3 

0 

On 

Oi 

Solution  of  potafh 

t-1 

do 

4* 

ON 

o-7J9 

Sulphate  of  iron  1  7 
Water  -  2.53* 

o-734 

Sulphate  of  foda  1  7 
Water  -  2.9  J 

O 

•G 

CO 

Oil  of  olives 

o-9’  53 

O.7IO 

Ammonia 

0.997 

0.7080 

T^BLF. 
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Caloric. 


Bodies. 

Specific 

Specific 

Gravity. 

Caloric. 

Muriatic  acid 

1. 122 

0.6800 

Sulphuric  acid  4  "7 

Water  -  53 

Alum  1  1 

Water  4.45  3 

Nitric  acid 

O.6631 

O.649 

O.6181 

Lime  1  3 

Nitre  il 

Water  33 

O.646 

xllcohol 

O.837I 

0.6021 

Sulphuric  acid 

I.84O 

0.5968 

Nitrous  acid 

i-355 

0.576 

Linfeed  oil 

0.9403 

0.528 

Spermaceti  oil 

0.5000 

Oil  of  turpentine 

0.9910 

0.472 

Vinegar 

0.387° 

Lime  9 1 

Water  163 

0.3346 

Mercury 

13*568 

O.3ICO 

Diflilled  vinegar 

O.IO30 

III.  Solids. 

Ice 

0.9000 

Ox-hide  with  the  hair 

0.787 

Lungs  of  a  fheep 

0.769 

Lean  of  ox-beef 

0 

A 

0 

00 

0.7400 

Pine 

O.65 

Fir 

0.447 

O.60 

Lime 

0.408 

O.62 

Pitch-pine 

0-495 

O.58 

Apple  tree 

0.639 

o*57 

Alder 

0.484 

o*53 

Oak 

°*53 1 

0.51 

Afh 

0.631 

0.51 

Crab-apple 

0.603 

0.50 

Rice 

0.5050 

Horfe  beans 

0.5020 

Dull  of  the  pine  tree  - 

0.5000 

Peafe 

0.4920 

Beech 

0.692 

0.49 

Hornbeam  -  , 

0.690 

0.48 

Birch 

0.608 

0.48 

Wheat 

0.4770 

Elm 

0.646 

0.47 

Female  oak 

0.668 

°-45 

Plum  tree 

0.687 

0.44 

Ebony 

1*054 

o.43 

Barley 

0.4210 

Oats 

0.4160 

Pitcoal 

0.2777 

Charcoal 

0.2631 

Chalk 

0.2564 

Ruff  of  iron 

White  oxide  of  antimony 

0.2500 

wafhed 

0.2270 

Oxide  of  copper  neajy 

freed  from  air 

0.2272 

Quicklime 

c.2199 

Bodies. 

Specific 

Gravity. 

Specific 

Caloric. 

Stoneware 

0.195 

Agate 

2.648 

O.195 

Cryffal 

3.189? 

O.1929 

Cinders 

O.1923 

Swedifh  glafs 

2.386 

O.187 

Afhes  of  cinders 

O.1885 

Sulphur 

1.99 

O.183 

Flint  glafs 

3-3293 

°*I74 

Ruff  of  iron  nearly  freed 
from  air 

0.1666 

White  oxide  of  antimony 
ditto 

0.1666 

Afhes  of  the  elm 

0.1402 

Oxide  of  zinc  nearly  free 
from  air 

0.1369 

Iron 

7.876 

0.1264 

Brafs 

8.358 

0.1141 

Copper 

8.784 

0.1121 

Sheet  iron 

0.1099 

Oxide  of  lead  and  tin  - 

0.102 

Gun-metal 

0.1 100 

White  oxide  of  tin  nearly 
free  from  air 

0.0990 

Zinc 

7,I54 

0.0981* 

Afhes  of  charcoal 

0.0909 

Silver 

10,001 

0.082 

Yellow  oxide  of  lead  near¬ 
ly  freed  from  air 

0.0680 

Tin^ 

7.380 

0.0661 

Antimony 

6.107 

0.0637 

Gold 

19.040 

0.050 

Lead 

11.456 

0.0424 

Bifmuth 

9.861 

0.043 

2.  Of  the  Absolute  Quantity  of  Caloric. 

I .  Such  then  are  the  different  methods  which  have 
been  propofed,  to  afeertain  the  relative  quantities  of  ca¬ 
loric  which  are  neceffary  to  reduce  bodies  to  the  fame 
temperature.  Attempts  have  alfo  been  made  to  dif- 
cover  the  temperature  of  abfolute  privation,  and  thus 
to  afeertain  the  whole  quantity  of  caloric  which  a  body 
contains.  t 

The  firft  attempt  made  with  this  view,  was  by  the  Dr  IrvineV 
late  Dr  Irvine  of  Glafgow.  The  theorem  which  hemethod 
invented  to  afeertain  the  real  zero,  or  the  abfolute. 
quantity  of  caloric  which  a  body  contains,  is  founded 
on  the  uniformity  of  the  fpecific  caloric  of  bodies  at 
all  temperatures.  And  taking  it  for  granted  that  the 
fpecific  caloric  of  bodies  is  always  the  fame  whatever  267 
be  the  temperature, -the  whole  quantity,  or  the  abfolute 
quantity,  will  be  proportional  to  the  fpecific  caloric, 

Having  difeovered  the  ratio  between  the  abfolute  ca- cific  calo- 
lorics  of  bodies,  and  the  difference  between  two  abfo-ric. 
lute  calorics,  the  whole  quantity  in  any  body  might  be 
found  by  calculation.  But  either  the  data  on  which 
the  theorem  proceeds  are  wrong,  or  the  experiments 
which  have  been  made  with  the  view  of  applying  it  to 

the 
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Caloric  the  eftiraation  of  the  abfolute  quantity  of  caloric  have 
^een  Very  inaccurately  conduced,  the  refults  varying 
Refults very  much  from  each  other.  According  to  Dr  Irvine’s 

different,  own  experiments  and  calculation,  the  real  zero  with 
regard  to  ice  would  be  122  8°  below  0°  *,  but  accord¬ 
ing  to  Dr  Crawford’s  it  is  1 500°.  Mr  Kirwan  makes 
it  13 1 8°  below  o°  in  a  comparifon  of  the  fpeeific  calo¬ 
ric  of  water  and  ice.  Lavoifier  and  La  Place  fix  it  at 
3426°  below  o°,  from  the  refult  of  experiments  on  a 
mixture  of  water  and  quicklime.  But  in  other  experi¬ 
ments  by  the  fame  philofophers,  there  is  a  great  varia¬ 
tion  in  the  refult.  Four  parts  of  fulphuric  acid,  and 
three  parts  of  water,  mixed  together,  give  a  refult  for 
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the  real  zero  equal  to  7260°  below  o°  j  and  four  parts 


of  fulphuric  acid,  and  five  of  water,  give  it  only  equal 
to  2598°  below  o°.  Profeffor  Ilobifon,  fpeaking  of 
the  fpeeific  and  abfolute  quantities  of  heat  in  bodies 
being  fuppofed  to  be  proportional,  obferves  that  “  this 
opinion  is  juft,  only  on  the  fuppofition  that  the  mea- 
fures  obtained  by  experiments  and  calculation  are  con- 
ftantly  the  fame,  whatever  the  temperatures  may  bt 
in  which  the  experiments  are  made.  Dr  Irvine’s  in- 
genioui  method  of  difeovering  the  temperature  of  ab¬ 
folute  privation,  evidently  prefuppofes  this  conftancy 
of  fpeeific  heat  *,  or,  if  they  are  not  conftant,  it  fup- 
pofes  that  vie  know  the  whole  law  of  variation.  Now, 
both  of  thefe  affumptions  are  highly  improbable.  In 
none  of  the  progrefiions  of  natural  operations  that  we 
are  acquainted  with  do  we  find  this  conftancy.  It  is 
much  more  analogous  to  other  phenomena,  to  fuppofe 
that,  in  the  temperatures  near  to  that  of  abfolute  pri¬ 
vation,  the  quantities  of  heat  ncccffary  for  producing 
equal  elevation  gradually  diminiih,  and  this,  perhaps, 
w  ithout  end,  like  the  diftance  of  the  hyperbola  from  its 
affymptote.  It  is  equally  probable  that  the  law  of  di¬ 
minution  may  be  different  in  different  fubftances.  This 
will  caufc  the  meafures  of  fpeeific  heats  to  change  their 
proportions  continually  \  and  therefore  the  fpeeific  ca¬ 
pacities  obferved  in  temperatures,  all  of  w  hich  arc  far 
removed  from  that  of  the  entire  abfence  of  heat,  give 
us  no  means  of  obtaining  the  proportions  of  the  accu¬ 
mulated. fum  of  all  the  heats  which  have  been  received 
into  the  fubftances.  It  follows  from  this,  that  even  al¬ 
though  it  fhould  be  granted  to  Dr  Irvine,  that  the 
heat  which  emerges,  in  mixing  vitriolic  acid  and  wa¬ 
ter,  or  in  the  freezing  of  water,  is  the  difference  be¬ 
tween  the  abfolute  heat  of  the  mixture,  or  the  ice,  and 
the  abfolute  heats  of  the  fubftances  before  mixture,  or 
of  the  water  before  freezing,  ftill  we  cannot  afeertain 
thofe  abfolute  heats,  or  the  temperature  of  no  heat. 

Accordingly  it  appears,  that  it  has  been  only  iri  a 
very  few  cafes  that  Dr  Irvine  found  a  tolerable  coin¬ 
cidence  of  his  determination  of  this  extreme  cold  ;  and 
the  determination  by  means  of  mixtures  differed  enor- 
moufiy  from  thofe  obtained  by  means  of  congelation ; 
and  ftill  more  from  thofe  obtained  by  means  of  the  con- 
JLrffTvol.  i.denfatioii  of  vapour 

p.  508.  2.  Mr  Dalton  has  propofed  another  hypothefis  for 

169  determining  the  real  zero,  or  the  abfolute  quantity  of 
Mr  Dalton’s  cajor*c  bocjies.  He  obferves  that  the  remarkable 
method.  ^  0f  t]ie  quantity  of  expanfion  of  elaftic  fluids  being 
the  fame  in  the  fame  eircumftances,  lliews,  that  it  de¬ 
pends  folely  upon  heat :  44  whereas  the  expanfion  in  fo- 
lid  and  liquid  bodies  feems  to  depend  upon  an  adjuft- 
ment  of  the  two  oppofite  forces  of  heat  and  chemical 
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affinity,  the  one  a  conftant  force  in  the  fame  tempera-  Caloni 
ture,  the  other  a  variable  one,  according  to  the  nature  {m~mv 
of  the  body  •, 'hence  the  unequal  expanfion  of  fueh  bo¬ 
dies.  It  feems  therefore  that  general  laws  refpe<fting 
the  abfolute  quantity  and  the  nature  of  heat,  are  more 
likely  to  be  derived  from  elaftic  fluids  than  from  other 
fubftances. 

In  order  to  explain  the  manner  in  which  elaftic 
fluids  expand  by  heat,  let  us  affume  an  hypothefis  that 
the  repulfive  force  of  each  particle  is  exa&ly  propor¬ 
tional  to  the  whole  quantity  of  heat  combined  with  it, 
or  in  other  words  to  its  temperature  reckoned  from  the 
point  of  total  privation  :  then  fince  the  diameter  of 
each  particle’s  fpherc  of  influence  is  as  the  cube 
root  of  the  fpace  occupied  by  the  mafs,  we  fhall  have 
3 _  1 _ 

V  Joco  ;  7^/1325  (10  :  it,  nearly)  the  abfolute 
quantity  of  heat  in  air  of  350  :  the  abfolute  quantity 
in  air  of  2 1  2°.  This  gives*  the  point  of  total  privation 
of  heat,  or  abfolute  cold,  at  1  5470  below  the  point  at 
which  water  freezes.  Dr  Crawford  deduces  the  faid 
point,  by  a  method  wholly  different,  to  be  15320.  So 
near  a  coincidence  is  certainly  more  than  fortuitous. 

The  only  objection  I  fee  to  this  hypothefis  is,  that 
it  ncccffarily  requires  the  augmentation  of  elaftic  fluids 
for  a  given  quantity  of  heat  to  be  greater  in  the  higher 
temperatures  than  in  the  lower,  becaufe  the  cubes  of 
a  feries  of  mimbers  in  arithmetical  progreflion  differ 
more  the  larger  the  numbers  or  roots  :  but  it  has  juft 
been  (hewn  that  in  fa£  an  augmentation  of  a  contrary 
kind  is  obferved.  This  refers  us  to  the  confideration 
whether  the  mercurial  thermometer  is  an  accurate 
meafure  of  the  increments  of  heat :  if  it  be,  the  hypo¬ 
thefis  fails  \  but  if  equal  increments  of  heat  cauie  a 
greater  expanfion  in  mercury  in  the  higher  than  in 
the  low'er  temperatures,  and  that  in  a  (mail  degree, 
the  fa&  noticed  above,  inftead  of  being  an  objection, 
will  corroborate  the  hypothefis.  Dr  Crawford  deter¬ 
mines  the  expanfions  of  mercury  to  be  very  nearly  in 
proportion  to  the  increments  of  heat :  M.  de  Luc 
makes  them  to  be  lefs  for  a  given  quantity  of  heat  in 
the  lower  than  iri  the  higher  part  of  the  fcale  3  arid  in 
a  ratio  that  agrees  with  this  hypothefis.  Now  as  every 
other  liquid  we  are  acquainted  with  is  found  to  expand 
more  in  the  higher  than  in  the  lower  temperatures, 
analogy  is  in  favour  of  the  conclufionsof  Dc  Luc,  that 
mercury  does  the  fame.” 

The  different  methods  which  have  been  propofed 
by  philofophers  to  determine  the  real  zero,  or  the  ab¬ 
folute  quantity  of  caloric  in  bodies,  and  the  want  of 
coincidence  between  the  refults  of  the  experiments  and 
calculations  founded  on  thefe  methods,  fhew  us,  at 
leaft,  that  the  fubjeft  is  attended  with  great  difficulty 
and  uncertainty.  Perhaps  the  prefent  ftate  of  our 
knowledge  does  not  fumiih  us  with  the  means  of  re¬ 
moving  the  difficulty.  Some  fortunate  difeovery  is 
ftill  needed  to  guide  our  fteps  in  the  folution  of  this 
problem.  .  ^ Q 

3.  Having  thus  confidered  the  relative  and  abfo-^j^ 
lute  quantities  of  caloric  in  bodies,  and  the  methods 
which  have  been  propofed  for  afeertaining  thefe  quan¬ 
tities,  it  may  be  ncccffary  to  ftate  in  what  fenfe,  or 
with  w  hat  limitations,  the  term  co/d  is  to  be  employed. 
When  we  leave  a  room  at  the  temperature  of  6o°,  and 
go  into  the  air  in  a  frofty  day  at  the  temperature  of 
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32°,  we  fay  that  it  is  cold  ;  or  when  the  hand  is  held 
;  in  water  at  the  temperature  of  ioo°  for  a  few  minutes, 
and  then  fuddenly  plunged  into  water  at  the  tempera¬ 
ture  of  40°,  the  latter  is  faid  to  be  cold.  This,  how¬ 
ever,  is  merely  an  expreflion  of  the  fenfation  excited  in 
the  body,  which  depends  folely  on  the  abftra&ion  of  its 
heat.  This  may  be  proved  by  the  following  experi¬ 
ment.  If  three  quantities  of  water  are  taken,  the  firft 
at  the  temperature  of  3  2°,  the  fecond  at  the  tempera¬ 
ture  of  30°,  and  the  third  at  the  temperatnre  of  ioo°. 
Iminerfe  the  right  hand  into  the  water  at  the  tempera¬ 
ture  of  100°,  and  the  left  into  the  water  at  the  tempe¬ 
rature  of  3 2°.  Let  them  remain  for  a  minute,  and 
then  fuddenly  plunge  both  hands  into  the  water  at  the 
intermediate  temperature  of  50°  5  the  right  hand  will 
feel  cold,  and  the  left  hand  warm  y  and  thus  different 
fenfations  are  produced  by  the  fame  body  at  the  fame 
time  and  at  the  fame  temperature.  But  this  depends 
entirely  on  the  previous  ftate  of  the  hands,  and  on  the 
Jibforpticm  or  abftra&ion  of  caloric  ;  and  this  feeming 
paradox  is  eafily  explained  by  what  has  been  faid  on 
the  equal  diftribution  of  caloric.  The  right  hand 
which  was  placed  in  the  water  at  the  temperature  of 
ioo°  abforbed  caloric,  beeaufe  the  temperature  of  the 
water  is  above  that  of  the  body.  This  excites  the  fen¬ 
fation  of  heat ;  but  when  the  fame  hand  is  placed  in 
the  water  at  the  temperature  of  50°  it  is  deprived  of 
caloric,  beeaufe  the  furrounding  medium  is  far  below 
its  temperature  ;  and  thus  the  fenfation  of  cold  is  pro¬ 
duced.  But  from  the  left  hand,  placed  in  the  water  at 
3 2°  caloric  is  abftra&ed,  whieh  gives  the  fenfation  of 
cold,  and  the  fame  hand  plaeed  in  the  water  at  50°  re¬ 
ceives  caloric,  and  this  entering  the  body,  excites  the 
fenfation  of  heat. 

Thus,  then,  the  term  cold  is  merely  expreflivc  of  the 
relative  temperature  of  two  bodies.  In  common  lan¬ 
guage  the  word  cold  is  fufficiently  intelligible  ;  but  in 
the  prefent  view  of  the  do&rine  of  caloric,  it  can  have 
no  other  precife  meaning,  than  to  exprefs  the  abfenee 
of  a  quantity  -of  heat. 

Obferving  the  remarkable  effeCls  which  were  pro¬ 
duced  on  fluids  by  the  abftra&ion  of  ealoric,  it  is  not 
at  all  furprifing  that  the  phenomena  which  w'ere  not 
obferved  with  great  accuracy,  fhould  be  aferibed  rather 
to  the  addition  of  fome  new  body,  than  to  the  abftrac- 
tion  of  one  w  hich  was  formerly  in  combination.  Hence 
originated  the  hypothefis  which  fuppofed  the  exiftence 
of  the  frigorifie  particles  of  Le  Mairan  and  Mufchen- 
broek,  which  prevailed  till  the  effe&s  of  calorie  were 
developed  by  the  difeoveries  of  modern  chemiftry.  They 
were  led  to  this  hypothefis  of  the  entrance  of  extraneous 
matter  into  water  when  it  is  converted  from  the  fluid 
into  the  folid  ftate,  from  obferving  the  incrcafe  of  bulk 
whieh  takes  place.  Thefe  frigorifie  particles,  to  whieh 
all  the  effe&s  of  cold  w  ere  aferibed,  it  was  imagined, 
had  fome  refemblance  to  nitre.  This  opinion  probably 
arofe  from  the  eircumftanee  of  a  great  degree  of  cold, 
or  diminution  of  temperature,  being  produced  by  dif- 
folving  nitre  in  water.  The  frigorifie  particles  were 
fuppofed  to  be  conftantly  floating  in  the  air,  and  by 
mixing  with  liquid  bodies,  as  water,  converted  them 
into  folids,  by  a&ingthe  part  of  wedges,  which  prevent¬ 
ed  the  free  motion  of  the  particles  among  each  other. 

The  experiments  Profeffor  Pi&et,  in  which  cold 
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feems  to  be  rebelled,  ftill  give  fome  fupport  to  this  Caloric, 
opinion.  Two  concave  mirrors  of  tin  were  placed  at  — v— — * 
the  diftanee  of  10^  feet  from  each  other  ;  a  glafs  vef-  Coi/feems 
fel  full  of  fnow  w  as  placed  in  the  focus  of  the  one,  and  to°bc  re™ 
an  air  thermometer  in  that  of  the  other.  The  thermo-  flefted.  " 
meter  funk  feveral  degrees,  but  when  the  fnow  w^as  re¬ 
moved,  it  rofe  again  *,  and  when  a  greater  degree  of 
cold  was  produced  on  the  fnow,  by  pouring  an  acid  upon 
it  which  diflblved  it  rapidly,  the  thermometer  fell  feve¬ 
ral  degrees  lower.  At  firft;  fight  it  appears,  that  cold 
has  been  given  out  by  the  fnow,  and  this  cold  reflefted 
by  the  mirrors  oceafioned  the  fall  of  the  thermometer. 

The  explanation  of  this  fa&  is  not  without  difficulty. 

As  the  rays  of  caloric  arc  emitted  by  all  furrounding 
bodies,  the  temperature  of  the  thermometer  is  probably 
kept  up  by  fome  of  thefe  rays.  Suppofe  when  the  thcr-  Accounted 
mometer  is  placed  in  the  focus  of  one  of  the  mirrors,  far. 
that  it  ftands  at  the  fame  temperature  that  it  wfould  do 
when  brought  into  contaCl  with  any  other  of  the  fur¬ 
rounding  bodies;  and  that  this  temperature  is  partly 
owing  to  the  rays  of  caloric  which  are  pafling  off  from 
thofe  bodies :  if  then  there  is  any  interruption  of  thefe 
rays,  the  temperature  of  that  body,  as  the  thermometer, 
muft  be  diminifhed.  This  is  probably  what  takes  place 
when  the  temperature  of  the  -thermometer  in  the  focus 
of  one  of  the  mirrors  falls,  by  placing  a  cold  body  in  the 
focus  of  the  other.  To  make  this  a  little  plainer,  fup- 
pofe  the  temperature  of  the  thermometer  is  kept  lip  by 
J  00  rays  of  caloric  ;  when  a  cold  body  is  placed  in  a 
proper  fituation,  as  in  the  focus  of  the  oppofite  mirror  ; 
if  any  number  of  thefe  rays  be  abforbed  by  the  cold  bo¬ 
dy,  it  ^muft  confequently  fall  in  temperature. 

But  although  the  explanation  be  not  altogether  fa- 
tisfa&ory,  it  affords  no  proof  of  the  exiftence  of  frigo- 
rific  particles.  Were  we  even  to  admit  this  hypothe¬ 
fis,  it  would  not  probably  aflift  us  much  in  the  expla¬ 
nation. 


4.  Great  degrees  of  cold  are  produced,  by  mixing  To  produce 
together  thofe  fubftances  which  diffolve  rapidly.  The  great  cold, 
reafon  of  this  will  appear  by  recollecting  what  has  been 
faid  of  the  abforption  of  caloric  when  a  folid  body  is 
converted  into  a  fluid.  Mixtures  to  produce  artificial 
cold,  are  generally  made  of  the  neutral  falts  diffolved 
in  water  ;  of  diluted  acids  and  fome  of  the  neutral  falts  } 
and  of  fnow  or  pounded  ice  with  fome  of  thefe  falts. 

A  great  number  of  experiments  were  made  upon  this 
fubjeCt  by  Mr  Walker  *  ;  alfo  by  Profeffor  Lowitz  of*  p 
Peterfburgh  f  ;  by  Foureroy  and  Vauquelin  %  ;  and  Tran/. 
by  Guyton  The  following  table  exhibits  the  .refults  I79S»P  270-' 
of  thefe  experiments.  1 801,  p.  120.- 

r  f  Ann.  de 

Cbim  vol. 
xxvi.  p.  297.. 
t  Ibid.  vol. 
xxix.  p.  281.. 
{  Ibid.  290. 


TABLE  of  Freezing  Mixtures. 


Mixtures. 

Thermometer  finks. 

Parts 

f  Muriate  of  ammonia  5 
I.  <  Nitre  5 

t  Water  -  -  16 

From  50°  to  10° 

("Muriate  of  ammonia  5 

J  Nitre  5 

2*  j  Sulphate  of  foda  8 

Water  -  16 

From  50°  to  40 
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Caloric. 


TABLE  of  Freezing  Mixtures  continued . 


Caloric 

TABLE  of  Freezing  Mixtures  continued . 


Mixtures. 

Thermometer  finks. 

Parts. 

f  Nitrate  of  ammonia  1 

3*  £  Water  -  -  1 

From  50*  to  4® 

f  Nitrate  of  ammonia  1 

4.  4  Carbonate  of  foda  1 

(,  Water  -  -  1 

From  50°  to  70 

C  Sulphate  of  foda  3 

\  Diluted  nitric  acid  2 

From  50°  to  30 

f* Sulphate  of  foda  6 

^  J  Muriate  of  ammonia  4 

]  Nitre  -  2 

LDiluted  nitric  acid  4 

From  50°  to  io° 

f  Sulphate  of  foda  6 

7.  4  Nitrate  of  ammonia  5 
(.Diluted  nitric  acid  4 

From  50*  to  1 40 

2  y  Phofphate  of  foda  9 

*  \  Diluted  nitric  acid  4 

From  50°  to  1 2° 

C  Phofphate  of  foda  9 

9.  <  Nitrate  of  ammonia  6 
(.Diluted  nitric  acid  4 

From  50*  to  2i° 

y  Sulphate  of  foda  S 

10m  \  Muriatic  acid  -  5 

!  0 

0 

0 

4-> 

O 

O 

;  B 

0 

u 

:  f* 

y  Sulphate  of  foda  5 

1 1  *  ^  Diluted  fulphuric  acid  4 

From  50*  to  30 

y  Snow  I 

1  *  £  Common  fait  -  1 

From  5  2°  to  o° 

y  Snow  or  pounded  ice  2 
T3*  £  Common  fait  -  1 

From  o°  to  — 50 

{“Snow  or  pounded  ice  1 
J  Common  fait  -  5 

1 4*  |  Muriate  of  ammonia 
(_  and  nitre  -  5 

From  — *5°  to  — 1 8° 

f  Snow  or  pounded  ice  12 
15.  <  Common  fait  -  5 

(.Nitrate  of  ammonia  5 

From—  1 8°  to  —2 j° 

-  y  Snow  and  diluted  ni- 
1  *  £  trie  acid. 

From  o°  to  —4 6° 

y  Potafti  -  -  4 

*^Snow  3 

From  3  2°  to  — 510 

C  Snow  2 

18.  <  Diluted  fulphuric  acid  1 
(.Diluted  nitric  acid  1 

From  — io°  to  -—56° 

When  any  of  thefe  fubftances  are  to  be  employed  as  Howto  rf  ! 
freezing  mixtures,  the  falts  fliould  be  ufed  frefh  cry- the  freexJ 
ftallized,  and  reduced  to  fine  powder  ;  and  it  will  per-ingmix.  j 
haps  be  found  moft  convenient  to  obierve  the  propor-tures* 
tions  which  are  fet  down  in  the  table.  Suppofe  it  is 
wanted  to  produce  a  degree  of  artificial  cold  equal1  to 

_ 50°,  which  is  the  temperature  produced  from  3 2° 

by  the  20th  freezing  mixture.  The  fubftances  em¬ 
ployed,  namely,  the  muriate  of  lime  and  the  fnow, 
mull  be  previoufiy  c©oled  down  to  the  temperature  of 
32°,  or  any  degree  below  it.  This  may  be  done  by 
placing  them  feparately  in  the  1  ith  freezing  mixture, 
the  iulphatc  of  foda  and  diluted  fulphuric  acid,  which 
reduces  the  temperature  from  50°  to  30  ;  or  in  the 
1 2th  freezing  mixture  of  fnow  and  common  fait,  which 
reduces  the  temperature  from  $2°  to  o.^  ihe  mate¬ 
rials  thus  cooled  down,  are  then  to  be  mixed  together 
as  quickly  as  poflible,  when,  if  the  experiment  fuc- 
cecd,  the  temperature  will  fall  from  3  2°  to  — 5c0,  as 
in  the  20th  freezing  mixture.  The  veffcls  which  are 
employed  for  thefe  proedfes  fliould  be  very  thin,  and 
made  of  the  belt  conductors  of  heat.  Veflels  of  tin 
plate  anfwer  the  purpofe,  and  when  acids  are  to  be 
ufed,  they  may  be  lined  with  wax,  which  will  fccure 
them  fufficiently  againft  their  a£tion.  1  hey  ihould  be 
of  no  larger  dimenfions  than  juft  to  contain  the  ma¬ 
terials. 


Sect.  VI.  Of  the  Sguhces  of  Caloric . 


We  are  now  to  confider  the  means  by  which  caloric 
may  be  evolved,  or  rendered  fenfible.  This  is  a  fub- 
je&  of  great  importance,  both  as  a  curious  inveftiga- 
tion,  and  as  a  ufeful  and  necclfary  application  in  che- 
miftry  and  the  arts  of  life.  According  to  the  differ- 
ent  fources  from  which  caloric  is  derived,  or  the  means 
which  arc  employed  for  its  evolution,  thefe  may  be 
reckoned  five  in  number  *,  namely,  percuflion,  fric¬ 
tion,  mixture,  the  fun,  combuftion  :  and  we  mail 
confider  them  in  the  order  in  which  they  have  been 


named. 
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Firft  Source  of  Caloric, 

Percujjion . 

The  production  of  heat  by  ftrikmg  together  flint 
and  fteel,  is  a  well  known  faCt.  The  fame  thing  alfo 
takes  plaee  when  many  other  hard  bodies  are  (truek 
againft  each  ether.  Fires  are  frequently  kindled  by 
making  a  piece  of  iron  red-hot  by  percuflion,  which 
is  effeCIed  by  ftriking  it  fmartly  with  a  hammer.  In 
moll  of  the  cafes  in  which  caloric  is  evolved  by  per¬ 
cuflion,  this  evolution  is  aferibed  to  the  condenfation 
of  the  particles  of  the  body  (truck.  This  has  been 
obferved  to  take  place,  both  in  elaftic  fluids  and  li¬ 
quids.  • 

1.  The  fudden  condenfation  of  air  alone,  has  been 
found  to  produce  a  change  of  feveral  degrees  in  the 
thermometer.  In  fome  experiments  by  Dr  Darwin, 
the  condenfed  air  from  an  air-gun,  thrown  on  the  bulb 
of  a  thermometer,  uniformly  funk  it  about  2°.  This 
(hews  that  the  condenfed  air  had  given  out  fome  of  its 
caloric  3  for  during  the  operation  of  condenling  it,  the 
apparatus  became  fenfibly  hot  *. 

Mr  Dalton’s  experiments  on  the  condenfation  and 
rarefaCtion  of  air,  (hew  that  an  incrcafe  of  temperature 
of  50°  is  produced,  by  admitting  air  into  an  exhauft- 
ed  reeeiver  3  and  when  the  equilibrium  is  reflored  to 
condenfed  air,  50°  of  cold  is  produced.  The  fudden- 
nefs  of  the  fall*  and  rife  of  the  thermometer  is  very  re¬ 
markable  in  thefe  cafes  3  and  from  this  circumflance, 
Mr  Dalton  conjectures,  that  the  real  change  of  tem¬ 
perature  of  the  air  or  medium,  was  much  greater  than 
the  thermometer  indicated  3  but  that  the  inequality  ex- 
ifted  only  for  a  few  fecondsf.  From  thefe  experiments, 
therefore,  it  appears  that  caloric  is  evolved  during 
the  condenfation,  and  abforbed  during  the  rarefaction 
of  air. 

A  conliderable  rife  in  temperature  takes  place,  wheu 
different  gafes  unite  together,  and  are  condenfed.  Muria- 
tie  acid  gas  and  ammoniacal  gas,  when  combined  toge¬ 
ther,  form  a  folid  fait ;  and  during  this  combination  a 
great  quantity  of  caloric  is  evolved. 

2.  To  the  fame  caufe  is  aferibed  the  caloric  which 
is  evolved  by  the  percuflion  of  hard  bodies.  This  is 
particularly  the  cafe  with  metallic  fubflances.  They 
acquire  a  conliderable  increafe  of  denfity  by  hammer¬ 
ing  3  and  during  this  procefs  caloric  is  evolved.  A 
pieee  of  iron,  it  has  been  obferved,  becomes  red-hot 
when  it  is  fmartly  (truck  with  a  hammer  on  an  anvil 3 
and  it  acquires  a  conliderable  increafe- of  denfity.  Be¬ 
fore  hammering,  the  fpecific  gravity  of  iron  is  7.788  ) 
after  it  is  hammered  it  increafes  to  7.840.  In  fome 
other  metals  the  increafe  of  denfity  is  (till  more  re¬ 
markable.  Before  hammering,  platina  is  only  19.5  3 
and  after  hammering,  its  fpecilie  gravity  is  mcreafed 
to  23.0.  As  a  proof  that  the  heat  is  evolved  by  con¬ 
densation,  iron,  which  has  been  once  heated  by  ham¬ 
mering,  cannot  be  fubjeCted  to  the  fame  proccfs  till  it 
has  been  again  expofed  to  heat.  It  has  become  fo 
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brittle  that  it  flies  to  pieces  under  the  ftrokes  of  the  ^ Caloric.  ^ 
hammer.  2^l 

3.  It  is  perhaps  more  difficult  to  aecount  for  the  ca-  x>iftiouTt  to 
loric  and  light  which  are  emitted  by  incombuftible  account  for 
fubflances  3  as,  for  inftance,  in  the  cafe  of  two  quartz  incombuiti- 
liones  ftruck  againft  each  other,  which  has  been  already 
alluded  to  in  treating  of  light.  The  particles  of  thefe  Jwhen 
bodies  which  were  ftruck  off  by  percuftion,  are  found,  on  ftruck. 
examination,  to  be  in  a  (late  of  fufion  )  and  it  would  ap¬ 
pear  that  this  is  a  cafe  in  which  light  and  caloric  are 
emitted  without  oxygen  having  any  (hare  in  the  aCtion, 
as  is  fuppofed  to  happen  in  all  cafes  of  combuftion. 

I11  fome  obfervations  on  the  appearances  produced 
by  the  collifion  of  fteel  with  hard  bodies,  made  by  Mr 
Davy,  he  mentions  that  Mr  Hawkfbee  fhewed  *,  that 
no  fparks  could  be  produced  in  vacuo;  a  faint  light  jfxxiv. 
was  only*  perceived.  Mr  Davy  thinks  that  the  vivid  p.2165. 
fparks  obtained  from  fteel  in  the  atmofphere,  are  owing 
to  the  combination  of  the  fmall  abraded  and  heated 
metallic  particles  with  oxygen  3  but  it  has  been  doubt¬ 
ed,  he  obferves,  whether  the  faint  luminous  appear¬ 
ance,  when  the  experiment  is  made  in  vacuo ,  be.  owing 
to  the  light  produced  by  the  fraCture  and  abrafion  of 
the  partieles  of  the  flint,  or  only  partly  to  this  caufe, 
and  partly  to  the  ignition  of  the  minute  filaments  fc- 
parated  from  the  fteel.  When  a  fine  and  thin  flint, 
which  is  eafily  broken,  is  ufed  for  the  collifion  in  va¬ 
cuo ,  the  light  is  more  vivid,  than  when  a  thick  one  is 
employed.  From  this  he' concludes  that  the  particles 
of  Heel  are  rendered  luminous  in  confequence  of  com¬ 
buftion.  This  opinion  was  proved  by  the  following 
experiment. 

A  thin  piece  of  iron  pyrites  (fulphuret  of  iron)  was 
inferted  in  a  gun-lock  in  plaee  of  the  flint.  By  colli¬ 
fion  in  the  atmofphere  it  gave  vivid  fparks,  chiefly 
white,  but  fometimea  mixed  with  a  few  red  fparks. 

The  fame  experiment  was  repeated  when  the  apparatus 
was  introduced  into  the  exhausted  receiver  of  an  air- 
pump  3  but  no  light  whatever  appeared.  .  282 

Mr  Davy  further  obferves,  that  bodies  which  be-  Suppofed 
come  luminous  by  being  ftruck  or  rubbed  together  in rieCtric. 
vacuo ,  under  water,  or  in  gafes  that  do  not  contain 
oxygen  ;  fuch  bodies,  for  inftance,  as  fluate  and  carbo¬ 
nate  of  lime,  filiceous  (tones,  glafs,  fugar,  and  many  of 
the  compound  falts,  are  both  electrics  per  fe  and  phof- 
phorefeent  fubflances  3  fo  that  the  flaffies  they  produce 
are  probably  occafioned,  partly  by  electricity  and 
partly  by  phofphorcfcence.  In  fome  cafes,  however, 
by  the  collifion  of  very  hard,  (tony  bodies,  which  are 
bad  conductors  of  heat,  there  may  be  an  aCtual  igni¬ 
tion  ©f  the  particles.  This  feems  to  be  countenanced 
by  various  fads.  Mr  T.  Wedgwood  found,  that  a 
pieee  of  window-glafs,  when  brought  into  eontaCl  with 
a  revolving  wheel  of  grit,  became  red-hot  at  its  point 
of  friCtion,  and  gave  off  luminous  particles,  which  were 
capable  of  inflaming  gunpowder  and  hydrogen  gas  f  5  f  tbid^ 
and  we  are  informed,  Mr  Davy  adds,  by  a  late  voy-  17^,  p.45. 
ager  (s),  that  the  natives  of  Oonalaftika  light  their 
fires  by  ftriking  together  two  pieces  of  quartz  over  dry 
3  P  grafs, 


(s)  Sauer’s  account  of  this  faCt 
pieces  of  quartz,  a  large  piece  of 
fires  3  for  which  purpose  they  rub 


is  the  following  :  “  I  obferved  in  all  the  huts  a  balket  containing  two  large 
native  fulphur,  and  fome  dry  grafs  or  mofs.  This  ferves  them  in  kindling 
the  native  fulphur  on  the  ftones  over  the  dry  grals,  flrcwed  lightly  with  a 
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graft,  their  furfaces  being  prevxoufly  rubbed  with  ful- 
'  phur  *. 

Second  Source  of  Caloric, 

FriEiion . 

I.  A  great  quantity  of  caloric  is  alfo  given  out  by 
fri&ion.  The  intenfity  of  the  heat  produced  by  fric¬ 
tion  depends  on  many  circum dances,  and  varies  chiefly 
in  the  ratio  of  the  time  employed  and  the  nature  and 
furface  of  the  bodies  which  H.re  rubbed  together. 
When  the  bodies  rubbed  are  combuftible,  as  two 
pieces  of  dry  wood,  they  may  be  inflamed  *,  but  when 
they  poffefs  combustibility  in  a  low  degree,  or  are  al¬ 
together  incombuftible,  the  temperature  may  be  raifed 
fo  high  as  to  communicate  a  degree  of  heat  fufficient 
to  iet  fire  to  combufiible  bodies.  Greater  difficulty 
dill  attends  the  explanation  of  the  phenomena  of  the 
evolution  of  caloric  by  fri&ion  than  by  the  percuffion 
of  hard,  incombuliible  bodies.  In  this  cafe  there  can 
be  no  increafe  of  denfity  by  the  friction  in  many  in- 
ftances,  for  caloric  is  evolved  by  rubbing  together  two 
pieces  of  wood,  or  rubbing  the  hand  on  a  piece  of 
foft  cloth  where  increafe  of  denfity  can  fcarcely  be  fup- 
pofed.  Nor  can  the  increafe  of  temperature  by  fric¬ 
tion  be  accounted  for  by  the  diminution  of  the  fpecific 
caloric  of  the  bodies  which  are  rubbed  together  \  for 
Count  Rumford,  who  made  fome  interefting  experi¬ 
ments  on  this  fubje6l,  could  not  difeover  any  change 
in  this  refpeft,  and  fuppofing  that  this  change  had 
taken  place,  it  would  not  be  fufficiently  great  to  ac¬ 
count  for  all  the  heat  produced.  In  one  of  thefe  ex¬ 
periments  he  took  a  brafs  lix-pounder,  cafl  folid,  and 
rough  as  it  came  from  the  foundery  *,  fixed  it  horizon¬ 
tally  on  the  machine  fixed  for  boring,  and  caufed  its 
extremity  to  be  cut  off*,  and  by  turning  round  the 
metal  in  that  part,  a  folid  cylinder  was  formed  7^  in¬ 
ches  in  diameter,  and  9^-  inches  long.  This  when 
finiffied  remained  joined  to  the  reft  of  the  metal  by  a 
fmall  cylindrical  neck  2 3-  inches  in  diameter,  and  2^0 
inches  long.  This  ffiort  cylinder  was  bored  with  a 
horizontal  borer  ufed  in  boring  cannon.  Its  bore 
which  was  3^  inches  in  diameter,  inftead  of  being 
continued  through  its  whole  length  9^  inches,  was 
only  y-rV  inches  in  length.  A  folid  bottom  of 
inchcs  in  length  was  thus  left*  A  blunt  fteel  borer 
was  preffed  againft  the  bottom  of  the  bore  of  the 
cylinder  with  a  force  equal  to  10,000  lb.  avoirdupois  ; 
and  the  cylinder  was  turned  round  by  horfes  at  the 
rate  of  about  32  times  in  a  minute.  To  prevent  the 
diffipation  of  the  heat,  the  cylinder  was  covered  up 
with  thick  flannel.  At  the  beginning  of  the  experi¬ 
ment  the  temperature  of  the  air  and  of  the  cylinder 
was  6o°.  At  the  end  of  30',  when  it  had  made  960 
revolutions,  a  mercurial  thermometer  was  introduced 
into  the  hole  made  to  reeeive  it  in  the  fide  of  the  cy¬ 
linder,  and  the  mercury  rofe  to  130°.  When  the 
borer  was  removed,  and  the  metallic  duft  or  feales 
taken  out  of  the  bottom  of  the  cylinder,  it  was  found 
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to  amount  to  837  grs.  As  the  weight  of  this  duft  CaloJ 
amounts  to  no  more  than  -^-gth  part  of  that  of  the  cy- 
Under,  it  muft  have  given  off  948°  to  raife  the  tem¬ 
perature  of  the  cylinder  i°,  and  confequently  it  muft 
have  given  out  66,360°  of  heat  in  the  courfe  of  the  ex¬ 
periment. 

2.  But  to  determine  whether  the  air  of  the  atmo- Norte 
fphere  had  any  part  or  not  in  the  generation  of  this^r. 
heat,  by  one  decifive  experiment,  he  contrived  the  fol¬ 
lowing,  in  which  it  was  impoflible  for  it  to  produce- 
any  effect  whatever.  The  apparatus  was  inclofed  in  a 
wooden  box,  which  was  made  w'ater-tight,  and  be¬ 
ing  filled  with  water,  completely  excluded  the  exter¬ 
nal  air.  The  quantity  of  water  employed  was  18.77  lb. 
avoirdupois  or  2\  wine  gallons,  and  the  temperature 

at  the  commencement  of  the  experiment  wias  6o°. 

The  machine  was  put  in  motion,  and  moved  at  the 
fame  rate  as  in  the  former  experiment.  At  the  end 
of  an  hour  the  temperature  was  107°  \  in  half  an  hour 
more,  it  rofe  to  178°,  and  at  the  end  of  two  hours  and 
30'  from  the  beginning  of  the  experiment  the  water 
actually  boiled.  By  Count  Rumford’s  calculation  the 
caloric  generated  by  fri&ion  in  this  experiment,  and 
accumulated  in  two  hours  and  30',  would  have  heated 
ice-cold  water  l8o°,  or  caufed  it  to  boil.  From  the 
refults  of  his  computation  it  appears,  that  the  quantity 
of  caloric  thus  generated  equably,  was  greater  than  that 
produced  equably  in  the  eombuftion  of  nine  w  ax-candles, 
each  \  of  an  inch  in  diameter,  burning  w  ith  clear  bright 
flames  for  the  fame  length  of  time. 

Reflecting  on  thefe  experiments,  Count  Rumford  Count 
recurs  to  the  queftion,  What  is  heat  ?  Is  there  any^-umfo« 
fuch  thing  as  an  igneous  fluid  ?  And  after  flaring 
the  quantity  of  caloric  thus  generated  could  neither  be  m0ti01i  i 
furniffied  by  the  particles  of  the  metal,  detached  from 
the  folid  maffes,  nor  by  the  air,  nor  by  the  water,  be- 
caufe  it  muft  have  received  its  heat  from  the  appara¬ 
tus,  he  concludes,  that  caloric  is  not  a  material  fub- 
ftance,  but  only  a  peculiar  kind  of  morion  produced 
among  the  particles  of  matter  f ,  f  pfoi, 

3.  The  experiments  of  Profcffor  PiClet  alfo  prove,  Tranf. 
that  the  caloric  generated  by  friCHon  is  not  owing  to  175>s»  P’ 
the  combination  of  oxygen  with  any  of  the  bodies. 

He  contrived  an  apparatus  which  could  be  introduced 
into  the  receiver  of  an  air-pump.  By  means  of  this 
apparatus,  a  piece  of  adamantine  fpar  was  rubbed  nerated 
againft  a  fteel  cup  in  the  open  air.  A  thermometer  fridrion  n 
which  was  fixed  in  the  infide  of  the  cup,  did  not  rife  owing  to 
when  the  apparatus  was  fet  in  motion,  although  abund-  combira- 
ance  of  fparks  were  produced.  When  the  apparatus 
was  placed  in  an  exhaufied  receiver,  and  the  experi¬ 
ment  repeated,  a  phofphoric  light,  but  no  fparks,  ap¬ 
peared,  nor  wras  the  thermometer  any  way  affe&ed  \ 
but  when  a  fmaller  brafs  cup  was  employed,  and  a 
piece  of  brafs  rubbed  againft  it  in  the  open  air,  the 
thermometer  was  not  affe&ed  till  the  motion  ceafed, 
and  then  it  rofe  0.3°.  The  caloric,  it  would  appear, 
was  carried  off  as  it  was  generated,  by  the  morion  of 
the  air.  When  the  fame  experiment  was  repeated 

in 


few  feathers  in  the  top  where  the  fulphur  falls  \  then  they  ftrike  the  two  ftones  one  againft  the  other  \  the  fine 
particles  of  fulphur  immediately  blaze  like  a  flaffi  of  lightning,  and  communicating  with  the  ftraw  fet  the  whole 
in  a  flame.  Sauer's  account  of  Billings's  Expedition  to  the  northern  parts  of  RuJJia ,  p.  159. 
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in  vacuo ,  the  thermometer  rofe  1.2°,  and  it  began  to  rife 
as  foon  as  the  friCtion  commenced.  When  a  piece  of 
wood  was  made  to  rub  on  a  wooden  cup,  the  thermo¬ 
meter  rofe  2.10,  and  in  vacuo  2.40  f. 

Thefe  experiments,  therefore,  are  fufficiently  con- 
clufive  to  prove  that  the  caloric  evolved  by  friCtion  is 
not  derived  from  the  atmofphere  *,  but  (till  the  queftion 
recurs,  What  is  its  origin  !  No  fatisfaCtory  anfwer  can 
be  given  to  this  queftion,  if  it  cannot  be  rofolved,  as 
fome  have  fuppofed,  by  having  recourfe  to  the  agency 
of  eleCtricity ;  and,  confidering  the  fimilarity  of  the 
effeCt  of  caloric  and  electricity  in  heating  and  cool¬ 
ing  bodies,  in  producing  the  expanfion  and  fufion 
of  metallic  fubftances,  in  effecting  the  aCtual  combu- 
ftion  of  inflammable  matters,  and  that  in  other  re- 
fpeCts  the  one  can  be  fubftituted  for  the  other,  it  is  not 
at  all  improbable  that  eleCtric  matter,  which  is  gene¬ 
rated  in  great  abundance  by  friction,  may  be  the  chief 
agent  in  the  evolution  of  caloric  by  the  friCtion  of  bo¬ 
dies  on  each  other. 

4.  In  fome  obfervations  on  fpontaneous  inflamma¬ 
tions  by  Bartholdi,  he  mentions  the  experiments 
which  were  repeated  by  D.  Palcani,  for  obtaining  fire 
by  the  friCtion  of  two  pieces  of  wood,  in  which  he 
gave  to  one  of  the  rubbing  pieces  the  form  of  a  tablet, 
and  to  the  other  that  of  a  fpindle  or  cylinder  ;  and  as 
the  refults  of  fome  of  thefe  experiments  are  of  import¬ 
ance  to  fhew  what  attention  ought  to  be  paid  to  the 
choice  of  wood,  in  the  conftruCtion  of  machines  and 
inftruments  where  there  is  confiderable  friCtion,  we  fhall 
(late  the  following. 


Cylinders. 

Tablet. 

Duration. 

Effect. 

Boxwood, 

Box, 

5' 

Senfible  heat. 

do. 

Poplar, 

5 

do. 

do. 

Oak, 

5 

do. 

C  Confiderable  heat 

do. 

Mulberry 

3 

1  and  frnoke. 

do. 

Laurel, 

3 

do. 

Laurel, 

Poplar, 

2 

do. 

do. 

Ivy, 

2 

do. 

Ivy, 

Box, 

3 

do. 

do. 

Walnut, 

3 

do. 

Olive, 

Olive, 

3 

do. 

f  Confiderable  heat, 

Mulberry, 

Laurel^ 

2 

<  fmoke,and  black¬ 
ly  nefs. 

Afli, 

Oak, 

5 

Senfible  heat. 

do. 

Fir, 

5 

do. 

Pcartree, 

Oak, 

5 

do. 

Cherry, 

Elm, 

5 

do. 

Plumtree, 

Appletree, 

5 

do. 

Oak, 

Fir, 

5 

do. 

When  the  experiment  was  changed,  and  a  cylinder 
of  one  of  the  kinds  of  wood  was  rubbed  between  two 
tablets  of  the  other  *,  as,  for  example,  a  cylinder  of  pop¬ 
lar  between  two  tablets  of  mulberry  wood,  the  in- 
creafe  of  the  rubbed  furfaces  which  were  in  contaCt 
with  the  air,  produced  a  temperature  much  more  con¬ 
fiderable  y  and  almoft  the  whole  of  the  kinds  of  wood 
enumerated  above,  took  fire. 

The  tffeft  of  friCtion  alfo  varies  according  as  the 
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woods  employed  of  the  fame  kind  are  rubbed  in  the  di¬ 
rection  of  the  fibres,  or  when  the  fibres  crofs  each  other. 

In  the  firft  cafe  the  friCtion  and  heat  generated  are 
much  more  confiderable  than  in  the  fecond  f » 

Third  Source  of  Caloric, 

Mixture, 

r.  It  is  one  of  the  charaCtcriitics  of  chemical  aCtion  change  of 
to  produce  a  change  of  temperature.  This  happens  in  tempera- 
coufequence  of  the  increafe  or  diminution  of  bulk  of ture  kf 
the  bodies  which  have  been  the  fubjeCt  of  combination,™^*111*'* 
-or  a  total  change  of  their  ftate  and  properties.  Thus 
it  has  been  eftablifhed  as  a  general  law  in  chemical 
fcience,  that  all  bodies  which  pafs  from  the  folid  to  the 
fluid  fiate,  abforb  a  quantity  of  caloric  )  and  all  bodies 
which  pafs  from  the  fluid  to  the  folid  ftate,  give  out 
caloric.  This  law,  therefore,  will  enable  us  to  account 
for  thofe  changes  which  take  place  by  the  mixture  of 
different  bodies.  In  the  eourfe  of  the  detail  of  che¬ 
mical  fcience  on  which  we  are  about  to  enter,  we  (hall 
have  frequent  opportunities  of  pointing  out  the  effects 
of  this  law.  At  prefent  we  fhall  only  mention  a  few 
inftances  in  which  caloric  is  evolved  by  mixture,  or 
chemical  aCtion.  292 

2.  When  two  fubftances  in  the  ftate  of  gas  enter  Gafeous 
into  union,  and  form  a  folid  or  liquid  body,  caloric  ig  dies  form- 

evolved.  _  _  o/ntids, 

a.  Ammoniacal  gas  and  muriatic  acid  gas,  when  they 
are  mixed  together,  inftantly  combine,  and  form  a  folid 
fait,  at  the  fame  time  giving  out  a  quantity  of  caloric. 

b.  When  oxygen  gas  and  nitrous  gas  are  mixed  to* 
gether,  they  combine  and  form  a  liquid,  and  at  the 
moment  of  union,  give  out  calorie. 

3.  When  two  liquids  are  mixed  together,  and  if  the 
denfity  of  the  mixture  be  greater  than  the  mean  of 
the  two  liquids,  caloric  is  evolved  during  the  combi¬ 
nation. 

a.  When  alcohol  or  fplrits  of  wine  and  water  a  re 
mixed  together,  the  denfity  is  greater  than  the  mean 
of  the  two  liquids  *,  caloric,  therefore,  is  given  out  dur¬ 
ing  the  mixture. 

b .  A  much  greater  degree  of  heat  is  produced  by  mix¬ 
ing  together  fulphuric  acid  and  water.  If  four  parts  of 
fulphuric  acid  be  combined  with  one  part  of  water,  the 
denfity  of  the  mixture  is  much  greater  than  the  me¬ 
dium  denfity  of  the  two  liquids,  and  accordingly  the 
quantity  of  caloric  evolved  is  fuflicient  to  boil  water. 

4.  A  great  quantity  of  caloric  is  alfo  given  out  when 
a  fluid  body  combines  with  a  folid.  We  have  an  in- 
flance  of  this  in  the  flacking  of  lime. 

a .  When  water  is  thrown  upon  quicklime,  it  inftantly 
difappears  •,  for  part  of  it  combines  with  the  lime,  and 
becomes  folid ;  and  thus  pafting  from  the  liquid  to  the 
folid  ftate,  it  gives  out  caloric. 

b,  IF  a  quantity  of  fulphuric  acid  be  poured  upon 
quicklime,  the  caloric  evolved  is  fufficient  to  raife  part 
of  the  fulphuric  aoid  into  vapour. 

5.  Were  we  to  reverfe  thefe  experiments,  and  ftate  Cold  pro* 
inftances  of  caloric  being  abforbed  during  the  mixture  duced  by 
of  bodies,  we  fhould  obferve  the  operation  of  the  fame  wat?r  be** 
law,  in  the  cafe  of  folid  bodies  becoming  fluid,  pro-  fu^dTidy 
ducing  a  great  degree  of  cold.  But  it  appears  that  fluid, 
the  production  of  cold  by  the  folution  of  falts  in  wa¬ 
ter  is  owing  to  the  water  which  is  in  a  previous  ftate 

3  P  2  of 


434 


CHEMISTRY. 


Caloric. 


*94 

Heat  evol¬ 
ved  in  fer- 
jnentation, 

&c. 


of  combination  with  one  of  the  falls,  and  thus  water 
palling  from  the  folid  to  the  liquid  ftate,  muft  abforb 
caloric,  and  therefore  produce  cold.  The  falts  which 
are  molt  proper  for  this  purpofe,  contain  a  great  pro¬ 
portion  of  water  in  the  compofition  ;  for  if  the  fame 
falts  are  deprived  of  water  by  expofing  them  to  heat, 
the  fame  effect  by  no  means  follows.  On  the  contrary, 
when  they  are  dilfolved  in  water  in  this  ftate,  heat  is 
produced,  becaufe  they  combine  with  a  portion  of  the 
water  for  which  they  have  a  itrong  affinity,  and  this 
water  palling  from  the  liquid  to  the  folid  ftate,  gives 
out  its  calorie. 

6.  A  conliderable  quantity  of  caloric  is  alfo  gene¬ 
rated  in  other  mixtures,  in  which  the  fermentation  and 
putrefa&ion  of  animal  and  vegetable  fubftanees  takes 
place.  During  thefe  proeelfes  the  fubftanees  which 
are  held  in  folution  enter  into  new  combinations,  and 
their  chemical  properties  arc  totally  changed.  While 
this  change  is  going  on,  there  is  a  gradual  and  con- 
ftant  evolution  of  calorie. 

It  is  an  artificial  heat  of  this  kind,  which  is  gene¬ 
rated  by  animal  and  vegetable  matters,  and  on  ac¬ 
count  of  its  uniformity  and  conftaney  is  employed  for 
promoting  vegetation  my  as  when  horfe  dung  and  tan¬ 
ner’s  bark  are  ufed  in  making  hot  beds  ^  or  for  the 
hatching  of  eggs,  a  practice  which  has  been  long  in  ufe 
in  Egypt. 

Fourth  Source  of  Caloric j 
The  Sun. 


i.  But  the  great  fource  of  light  and  heat  in  the  pla¬ 
netary  fyftem  is  the  fun.  When  treating  of  light  wc 
mentioned  a  fpeeulation  of  philofophers  about  the  great 
and  conftant  wafte  of  light,  which  the  fun,  although  a  bo¬ 
dy  of  immenfe  magnitude,  muft  fuftain.  But  finee  the 
595  nature  and  eonftitution  of  the  fun  were  difeovered  by  Dr 
The  fun  an  Herfchel,  thefe  fpeculations  fall  to  the  ground.  Accord- 
opake  body.  jng  to  thefe  difeoveries,  the  fun  is  not,  as  was  formerly 
fuppofed,  an  immenfe  globe  of  fire,  in  which  the  ma¬ 
terials  compofing  it  were  continually  wafting  by  com- 
buftion  ;  but  a  folid  opaque  body,  fimilar  to  the  other 
planets,  and  furrounded  by  a  very  denfe  atmofphere, 
in  which  are  obferved  two  kinds  of  clouds.  The  lower 
region  of  clouds  is  fimilar  to  thofe  in  the  atmofphere 
of  the  earth.  The  uppermoft  region  of  clouds  is  lu¬ 
minous,  and  from  this  proceed  the  light  and  heat 
which  were  fuppofed  to  come  from  the  body  of  the 
fun.  This  luminous  region,  it  appears  from  Dr  Her- 
fchel’s  ohfervations,  in  confequence  of  changes  which 
feem  to  be  conftantly  going  on  in  it,  exhibits  different 
degrees  of  fplendour,  diminiftiing  greatly  the  quantity 
of  light  and  heat  which  are  emitted  at  other  times. 
To  thefe  variations  he  aferibes  the  difference  of  tempe¬ 
rature  in  different  feafons,  and  the  confequent  abun- 
danee  or  deficiency  of  crops. 

Bark  co-  2.  It  is  a  familiar  obfervation,  that  dark-coloured 
lours  ah-  clothes,  as  black  for  inftanee,  are  much  warmer  than 
forb  heat,  thofe  which  are  of  a  lighter  colour.  The  obfervation 
and  the  prafrice  founded  upon  it  are  correft,  although 
the  reafon  is  only  obvious  to  the  philofopher.  The 
rays  of  light,  and  alfo  probably  thofe  of  caloric,  are 


reflected  in  greater  proportion  by  white  bodies,  than  by  Calcr 
thofe  which  are  of  a  deeper  colour.  The  fun’s  rays 
enter  the  opaque  body,  and  combine  with  it,  and  thus 
increafe  the  temperature.  Thefe  rays  are  permitted 
to  pafs  through  tranfparent  bodies,  which  are  very  lit¬ 
tle  affe&ed  by  them  but  combining  with  opaque  bo¬ 
dies  they  heat  them,  and  the  deeper  the  colour  of  the 
body,  the  greater  is  the  increafe  of  temperature. 

3.  But  this  has  not  been  left  to  the  uncertainty  of  Hooke 
common  obfervation.  Experiments  were  made  by  Dr  Frankh 
Franklin,  and  before  him  by  Dr  Hooke,  toafeertain  this  experi* 
curious  point.  Pieces  of  cloth  of  different  colours  were  Went* 
placed  upon  fnow,  and  expofed  to  the  light  of  the  fun. 

The  colours  were  white,  red,  blue,  black )  and  it  was 
found  that  the  darkeft  coloured  pieces  acquired  mofl 
heat,  becaufe  they  funk  deepeft  in  the  fnow,  and  this 
was  in  proportion  to  the  darknefs  of  the  colours.  ^ 

Mr  Davy  made  a  fimilar  experiment,  to  determine  Mi  Dai 
the  corfefpondenee  between  the  increafe  of  repulfive 
motion  in  bodies  from  the  adlion  of  light  and  dark 
colours. 

“  Six  fimilar  pieces  of  copper,  (t)  of  equal  weight, 
fize,  and  denfity,  were  thus  coloured,  one  white,  one 
yellow,  one  red,  one  green,  one  blue,  and  one  black, 

A  portion  of  a  mixture  of  oil  and  wax,  which  became 
fluid  at  about  76°,  wras  placed  on  the  centre  of  each 
on  the  inferior  fide.  They  were  then  attached  to  r 
board  painted  white,  and  fo  placed  with  regard  to  the 
fun,  that  their  upper  furfaces  w  ere  equally  expofed  to  the 
light.  Their  inferior  furfaces,  to  which  the  cerate  wai 
attached,  were  equally  deprived  of  light  and  heat,  that 
is,  they  wrere  fo  expofed,  that  there  could  be  no  mif- 
take  with  regard  to  the  repulfive  motion  generated  in 
them  by  the  a£Hon  of  light.  The  changes  of  tempe¬ 
rature  in  them,  from  the  a61ion  of  light,  took  place  in 
the  following  order.  The  cerate  on  the  black  plate 
began  to  melt  perceptibly  before  the  reft,  the  blue  next 
in  order,  then  the  green  and  the  red,  and  laftly  the 
yellow.  The  white  wras  fcarcely  at  all  affe&ed  j  the 
black  was  in  a  complete  ftate  of  fufion  *.  It  appears,  *  Beddc 
therefore,  from  thefe  experiments  that  caloric  enters  Contrih 
bodies  in  different  proportions  \  and  in  the  greateft^^' 
proportion  in  the  darkeft  coloured  bodies.  ^ 

It  appears  too,  that  thofe  bodies  which  abforb  mod  Bodies 
light,  acquire  the  greateft  degree  of  temperature  when  which  a 
expofed  to  the  fun’s  rays.  This  has  been  demon-  j?r||  ®a 


ftrated  by  the  experiments  of  Wedgwood,  Cavallo, 


and  Pi&et. 

The  former  took  two  pieces  of  phofphorefeent  marble, 
one  of  w  hich  wras  blackened,  and  placed  them  on  a 
hot  iron*  No  light  appeared  from  the  blackened  mar¬ 
ble,  but  the  other  exhibited  its  ufual  phofphorefeence. 
Upon  a  fecond  expofure,  the  piece  which  was  not 
blackened  gave  a  faint  light  \  the  blackened  one,  as 
before,  gave  none  at  all.  When  the  black  was  wiped 
off,  and  both  pieces  were  again  placed  upon  the  heater, 
no  light  appeared  either  from  the  one  or  the  other. 
This  experiment  (hows,  that  the  phofphorefeent  pro¬ 
perty  was  nearly  deftroyed  without  any  vifible  light 
having  appeared.  But  both  pieces  of  marble  before 
being  heated,  muft  have  contained  the  fame  quantity 

d 


(t)  Each  an  inch  fquare,  and  two  lines  t^hick. 


Ii'  jorlc.  of  light  and  heat,  and  therefore  the  light  from  the 

*  -y— — '  blackened  piece  mull  have  been  abforbed  by  the  black 

*  ^  colour  *. 

HI’7/  In  Cavallo’s  experiments  (u),  the  bulb  of  a  ther¬ 

mometer  was  painted  black,  and  expofed  along  with 


f'H, 


*  ’  other  thermometers  to  the  fun’s  rays.  The  difference 
of  temperature  between  the  blackened  thermometer 
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fet  of  rays  is  in  greateft  abundance,  or  are  ffioft  power¬ 
ful  towards  the  red  end  of  the  fpe&rum,  and  are  leafl 
refracted.  The  fecond  fet,  or  thofe  which  illuminate 
©bjedls,  are  moft  powerful  in  the  middle  of  the  fpec- 
trum  }  and  the  third  fet  produce  the  greateft  effe&  to¬ 
wards  the  violet  end,  where  the  rays  are  moil  refrac¬ 
ted 
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6.  The  folar  rays  pafs  through  tranfparent  bodies  Tranipa- 
without  increafing  their  temperature.  The  atmofphere, 
for  inftance,  receives  no  increafe  of  temperature  by  tbg  folar 
tranfmitting  the  fun’s  rays  till  thefe  rays  are  reflected  raySg 
from  other  bodies,  or  are  communicated  to  it  by  bo¬ 
dies  which  have  abforbed  them.  This  is  alfo  pro¬ 
ved  by  the  fun’s  rays  being  tranfmitted  through  con¬ 
vex  lenfes,  producing  a  high  degree  of  temperature 
when  they  are  concentrated,  but  giving  no  increafe  of 
temperature  to  the  glafs  itfelf.  By  this  method,  the 
heat  which  proceeds  from  the  fun  can  be  greatly  in- 
creafed.  Indeed,  the  intenfityof  temperature  produced 
in  this  way  is  equal  to  that  of  thehottefl  furnace.  This 
is  done  either  by  refledling  the  fun’s  rays  from  a  con¬ 
cave  polifhed  mirror,  or  by  concentrating  or  colle&ing 
them,  by  the  refra&ing  power  of  convex  lenfes,  and  di¬ 
refling  the  rays  thus  concentrated  on  the  combuftible 
body.  See  B  URNING  Glafs . 

Fifth  Source  of  Caloric, 


and  the  other  fometimes  amounted  to  I0°j  that  is, 
the  blackened  thermometer  indicated  a  temperature 
IC°  higher  than  the  other  *?  but  this  difference  was 
not  conilant;  for  it  varied  according  to  the  brightnefs 
of  the  fun,  and  the  denfity  and  temperature  of  the 
atmofphere.  Confiderable  variations  were  alfo  obferv- 
ed,  from  the  difference  of  colours  which  were  employ¬ 
ed,  and  from  the  difference  of  polifh  of  the  furface  of 
the  plate. 

The  fame  thing  was  obferved  when  the  thermome¬ 
ters  were  expofed  to  flrong  day  light.  The  thermo¬ 
meter  whofe  bulb  was  blackened  indicated  the  highefl 
T).  1780,  temperature  f . 

587.  *  In  an  experiment  by  Profeffor  Piflet,  two  thermo¬ 

meters,  one  of  which  had  its  bulb  blackened,  when 
they  were  kept  in  a  dark  place,  indicated  the  fame 
temperature.  Thefe  experiments  prove  the  clofe  con¬ 
nection  between  light  and  caloric  j  for  the  greater  the 
proportion  of  light  abforbed  by  any  body,  the  higher 
is  the  temperature  of  that  body.  And  when  the  light 
Iff ai fur  is  totally  excluded,  as  in  the  lafl  mentioned  experi- 
'fiv*  ment  of  Pi£let,  the  temperature  is  the  fame  J. 
ap‘iv*  4.  But  it  has  been  fliown  that  there  is  a  very  great 
300  difference  in  the  heating  power  of  the  different  rays 
:^rnent  of  light.  It  appears,  from  the  experiments  of  Dr 
,wer«f  Herfehel,  that  this  heating  power  increafes  from  the 
trays,  middle  of  the  fpe&rusn  to  the  red  ray,  and  is  greateft 
beyond  it,  where  the  rays  are  invifible.  Hence  it  is 
inferred  that  the  rays  of  light  and  caloric  nearly  ac¬ 
company  each  other,  and  that  the  latter  are  in  dif¬ 
ferent  proportions  in  the  different  coloured  rays. 
They  are  eafily  feparated  from  each  other,  as,  when 
the  fun’s  fays  are  tranfmitted  through  a  tranfparent 
body,  the  rays  of  light  pafs  on  feemingly  undiminifhed, 
but  the  rays  of  caloric  are  intercepted.  When  the 
fun’s  rays  are  dire£led  to  an  opaque  body,  the  rays  of 
light  are  refledled,  and  the  rays  of  caloric  are  abforbed 
and  retained.  This  is  the  cafe  with  the  light  of  the 
.  moon,  whieh,  however  much  it  be  concentrated,  gives 
no  indication  of  being  accompanied  by  heat. 

It  has  alfo  been  ihewn  that  the  different  rays  of 
light  produce  different  chemical  effe£ls  on  metallic 
falts  and  oxides.  Thefe  effects  increafe  on  the  oppo- 
fite  direction  of  the  fpeflrum,  from  the  heating  power 
of  the  rays.  From  the  middle  of  the  fpedlrum  towards 
the  violet  end,  they  become  more  powerful }  and  pro¬ 
duce  the  greateft  effedl  beyond  the  vifible  rays. 

5.  From  thefe  difeoveries  it  appears,  that  the  folar 
>lar  rays  rays  are  three  kinds.  1 .  Hays  which  produce  heat. 
r  three  2.vRays  which  produce  colour  5  and,  3.  Rays  which 
deprive  metallic  fubftances  of  their  oxygen.  I  he  firft 


tnds. 


Combufiorj. 


3°3 


It  was  impoflible  for  men  whofe  attention  was  di-Effe&s  of 
reeled  to  the  phenomena  of  nature,  long  to  let  pafs  un-  cornbuftioa 
obferved  the  fingular  appearances  which  are  exhibited 
in  the  combuftion  or  burning  of  bodies.  Indeed  the 
changes  produced  on  bodies  by  this  procefs,  the  afto- 
ni filing  effe£ls  which  follow,  and  the  importance  of 
the  procefs  itfelf,  could  not  fail  to  excite  great  inte- 
refl  and  attention.  ^  ^  304 

As  combuftion  is  one  of  the  principal  fources  of  important* 
heat,  it  has  long  occupied  the  attention  of  men  in  ge¬ 
neral,  both  as  to  the  means  of  its  improvement,  and 
application  in  the  arts  of  life,  and  in  the  difeovery  of 
a  theory  or  explanation  whieh  will  account  for  the 
phenomena.  But  the  want  of  fuccefs  in  this  branch  but30f 
of  philofophical  inveftigation,  even  at  the  prefent  day,  cult  expla- 
fhews  that  the  ftibjed  is  attended  with  great  difft-  nation. 

culty.  3°6 

When  a  piece  of  iron  is  expofed  to  a  high  tempera-  Difference 
tare,  it  becomes  red  hot,  and  when  it  is  removed  from  ^e^eonfin*' 
the  heating  body,  it  continues  for  fome  time  to  give  ^mpera- 
out  light  and  heat.  But  when  it  is  fuffered  to  cool,  it  ture  and 
returns  to  the  fame  ftate  in  which  it  was  before  it  was  burning, 
heated,  having  undergone  no  perceptible  change. 

When  a  piece  of  wood  is  burnt,  it  alfo  gives  out  light 
and  heat,  but  during  this  procefs  it  is-  totally  changed. 

Great  part  is  diflipated,  and  nothing  remains  but  a 
fmall  quantity  of  aihes. 

When  a  piece  of  fulphur  is  expofed  to  a  temperature 
between  300°  and  400°,  it  takes  fire  and  burns  y  gives 

out 


(u)  The  hint  of  thefe  experiments,  he  fays,  was  taken  from  the  account  of  an  experiment- in  a  volume  of  the 
Philofophieal  Tratifadions,  made  with  a  thermometer  whofe  bulb  was  painted  black, 

the  fun.  The  experiment  alluded  to  was  made  Dr  Walton,  bifliop  o.  Landaff.  fhlofopkial  1ranfofoo»*%, 


1763,  p.  40. 
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,  Ca^Qr*c*  out  heat  and  light,  and  daring  this  proeefs  the  fulphur 
"  v  has  acquired  new  properties,  or  has  entered  into  new 
^  combinations. 

Bodies  to-  When  a  metallic  fubftance,  zinc,  for  inftance,  is 
tally  chan-  expofed  to  a  certain  temperature,  it  alfo  undergoes  a 
very  great  change,  during  which  heat  and  light  are 
alfo  given  out.  The  zinc  is  changed  to  a  light  floc- 
culent  fubftance,  but  mod  oilier  metals  are  reduced 
to  the  form  of  powder  (x). 

Now,  none  of  thefe  changes  can  be  effedled  without 
the  prefence  of  atmofpherical  air,  or  rather  without 
the  prefence  of  oxygen  gas,  which  is  one  of  its  coufti- 
tuent  parts,  and  that  part  of  it  which  is  neceflary  for 
Oxygen  gas  the  proeefs  of  combuftion.  In  all  cafes  where  combuf- 
neceflary  in  tion  takes  place,  oxygen  gas  difappears  or  changes 
this  proeefs.  fa  .  light  and  heat  are  emitted,  and  the  combuf- 
tible  body  has  changed  its  properties.  Such  are  the 
phenomena  of  combuftion,  fo  far  as  obfervation  and 
experiment  have  gone^  but  ftill  the  difficulty  remains, 
to  difeover  wrhat  ffiare  is  to  be  aferibed  to  the  different 
agents  whieh  arc  neceffarily  concerned  in  this  proeefs, 
in  the  changes  which  are  effedled.  It  is  now  uni- 
verfally  agreed,  that  oxygen  gas,  or  its  bafe,  is  fixed 
in  the  combuftible  body  during  the  proeefs  of  com¬ 
buftion,  and  that  the  caloric  which  is  neceflary  to  re¬ 
tain  the  oxygen  in  the  ftate  of  an  elaftic  fluid  being 
emitted  during  the  change,  is  the  fource  of  the  heat 
which  is  given  out  by  burning  bodies.  But  what  is 
the  fource  of  the  light  ?  Is  it  emitted  by  the  oxygen 
gas  along  with  the  caloric  in  its  change  from  the  fluid 
to  the  folid  ftate  ?  Or  has  it  been  a  conftituent  part  of 
the  combuftible  body  which  is  feparated  during  com¬ 
buftion  ?  Of  this  different  opinions  have  been  enter¬ 
tained  by  philofophcrs,  and  the  queftion  in  a  great 
meafure  ftill  remains  undecided.  Let  us  now  confider 
the  different  theories  which  have  been  propofed  to  ac¬ 
count  for  thefe  phenomena. 

i.  In  the  early  dawn  of  chemiftry,  when  the  Scat¬ 
tered  facls  were  firft  colle&ed,  and  it  began  to  affume 
a  fcientific  form,  attempts  to  explain  this  proeefs  were 
foon  made.  Beecher  was  the  firft  who  gave  any  con- 
fiftent  form  to  a  theory  of  combuftion.  Before  his 
time,  fulphur  was  confidered  as  the  univerfal  inflam¬ 
mable  principle ;  but  he  rejedled  this  opinion,  confi- 
dering  fulphtir  as  an  inflammable  fubftance,  containing 
the  principle  of  inflammability,  but  not  that  principle 
itfelf.  This  theory  was  improved  and  extended  by 
Stahl,  who  gave  this  principle  the  name  of  phlogi - 
Jlon  (y),  from  which  the  theory  is  called  the  phlo- 
giftic,  and  from  his  own  name  the  Stahhan  theory. 
This  principle  wras  fuppofed  to  exift  in  all  inflammable 
bodies,  and  to  be  the  fame  in  them  all.  Ihc  diverfi- 
ty  which  is  obferved  among  them,  in  external  appear¬ 
ance  and  other  properties,  is  owing  to  the  other  prin¬ 
ciples  or  elements  of  which  they  are  compofed,  and 
with  which  the  common  principle  of  inflammability, 
©r  phlogifton,  is  combined.  Inflammation  or  combuf¬ 
tion,  with  the  fevcral  phenomena  that  attend  it,  is 
fuppofed  to  depend  on  a  gradual  feparation  and  diffipa- 
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tion  of  this  principle  ;  and  this  being  once  feparated,  Calot; 
what  remains  of  the  body  is  no  longer  combuftible,  w-v-' 
but  is  fimilar  to  other  kinds  of  matter.  This  principle 
is  represented  as  a  dry  fubftance,  of  an  earthy  nature, 
compofed  of  particles  which  more  than  all  others  are 
difpofed  to  be  affedied  with  a  very  fwift  whirling  mo¬ 
tion.  When  the  particles  of  a  body  are  agitated  with 
this  motion,  the  body  becomes  hot,  is  ignited,  or  un¬ 
dergoes  combuftion  'according  to  its  violence.  The 
heat  and  the  light  which  are  emitted  during  combuf¬ 
tion,  depend  upon  a  peculiar  motion  of  the  particles  of 
matter  \  plilogiilon,  which  is  fuppofed  to  be  contained 
in  all  combuftible  fubftances,  being  moll  difpofed  to 
affume  this  motion  *.  *  Black 

2.  But  before  this  time  a  different  theory  was  pro-^^,Vo* 
pofed  by  Dr  Hooke,  who  publiftied  an  account  of  it*),2<31>-: 
in  1665,  in  a  work  entitled  Micrographia ;  and,  in  Hooke’s 
the  year  1676,  in  another  work  called  Lampas .  Ac¬ 
cording  to  this  theory,  the  air  of  the  atmofphere  is  the 
univerfal  folvent  of  all  combuftibles.  This  folution 
takes  place  when  the  temperature  of  the  combuftible 
body  is  fufficiently  raifed,  and  during  the  violence  of 
its  adtion  the  heat  is  emitted.  This  diffolution  of  in¬ 
flammable  bodies  is  a  fubftance  inherent  in  the  air, 
which  is  like,  if  not  the  very  fame  with,  that  which  is 
fixed  in  faltpetre.  During  this  diffolution  of  bodies, 
part  unites  with  the  air  and  efcapes ;  and  part,  after 
being  mixed  with  it,  forms  a  coagulum  or  precipita¬ 
tion,  fomc  of  which  being  light,  is  carried  away,  while 
another  part  wffiich  is  heavier  remains  behind. 

Some  time  after,  an  account  of  the  fame  theory  wasawj 
publiftied  by  Dr  Mayow,  with  fome  additional  expe-ow’s. 
riments,  in  a  work  entitled  De  Sal-nitro  et  Spiritu  Ni- 
tro-acreo .  The  nitro-aerial  partieles,  or  the  fpiritus 
nitro-aereus  of  Mayow,  was  the  fame  as  the  univerfal 
folvent  of  Hooke.  According  to  Mayow,  this  fpiritus 
nitro-aereus  confifts  of  minute  particles,  from  the  mo¬ 
tion  of  which  it  is  produced,  and  when  the  motion  is 
more  rapid,  not  only  heat  but  light  alfo  is  extricated. 

The  following  abftradt  of  the  theory  of  Dr  Hooke, 
with  Profeffor  Robifon’s  obfervations,  will  not,  we  hope, 
be  unacceptable  to  our  readers. 

“  This  theory,  fo  oppofite,  as  Dr  Black  obferves,  Abftrad 
to  the  theory  of  Stahl,  is  not  fo  recent  as  is  generally  Hooke’s 
imagined.  It  was  feen  in  all  its  extent  and  import- theory, 
•ance  by  Dr  Robert  Hooke,  one  of  the  greateft  ge- 
niufes,  and  moft  ardent  inquirers  into  the  operations  of 
nature,  who  figured  during  the  latter  half  of  the  17th 
century,  a  period  full  of  great  difeoveries. 

“  Dr  Hooke  propofed  this  theory  in  confiderable 
detail  in  his  Micrographia ,  publiftied  in  1 665  5  and  in 
his  Lampas ,  publiftied  in  1676  j  and  he  makes  it  an 
important  dodtrine  in  his  treatife  on  Comets,  and  in 
many  paflages  of  his  Cutlerian  Lediures.  He  promi- 
fes  to  take  it  into  ferious  coniideration,  and  to  publifli 
a  full  exhibition  of  it.  The  allufions  made  to  it  in  his 
lediures,  make  it  evident  that  he  had  continued  to  make 
fome  defultory  additions  to  his  firft  conceptions.  His 
Lampas  contains  a  moft  accurate  explanation  of  flame, 

which 


(x)  To  thefe  fubftances  was  formerly  given  the  name  of  calx  or  calces ,  but  in  the  prefent  chemical  nomen¬ 
clature  they  are  denominated  oxides . 

(y)  This  principle  tvas  alfo  called  terra  fecund a ,  or  terra  infammabilis. 
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r  which  cannot  be  furpaffed  by  any  performance  of  the 
prefen t  day. 

“  In  the  Micrographia  he  Hate 3  the  theory  in  the 
following  words  : 

“  I.  The  air  in  which  we  live,  and  breathe,  and 
move,  and  which  encompaffes  and  cheriihes  all  bodies, 
is  the  universal  folvent  of  all  fulphurous  (fynonymous, 
at  that  time,  with  inflammable)  bodies. 

“  2.  This  action  it  performs,  not  till  the  body  be 
fufficiently  heated,  as  we  obferve  in  other  folutions. 

44  3.  This  aElion  of  dijfolution  produces  the  great  heat 
which  we  call fire. 

44  4.  It  a&s  vnth  fucli  violence  as  to  agitate  the  par¬ 
ticles  of  the  diaphanous  body  air,  and  to  produce  that 
elaftic  pulfe  called  light. 

“  5.  This  action,  or  dilfolution  of  inflammable  bo¬ 
dies,  is  performed  by  a  fuhJJance  inherent  in ,  and  mix¬ 
ed  with  the  air ,  that  is  like,  if  not  the  very  fame  with , 
that  which  is  fixed  in  fahpetre . 

“  6.  In  this  dilfolution  of  bodies  by  the  air,  a  part 
of  the  body  uniting  with  the  air,  is  dilfolved  or  turn¬ 
ed  into  air,  and  efcapcs  and  flies  about. 

u  7*  ■^LS  one  Part  15  thus  turned  into  air,  fo  another 
is  mixed  with  it,  but  forms  a  coagulum,  or  precipita¬ 
tion,  fome  of  which  is  fo  light  as  to  be  carried  away 
with  the  air,  while  other  grolfer  and  heavier  matters 
remain  behind,  &c.  &.c.  This  latter  article  is  fre¬ 
quently  employed  in  other  parts  of  his  writings,  and 
is  fometimes  called  a  grolfer  compoutid,  mixed  with 
matters  terrene,  and  originally  infoluble  in  air,  and 
ineombuflible. 

“  Can  any  thing  more  be  wanting  to  prove  that  this 
is  the  fame  with  the  modern  theory  of  combuftion  ? 
Nothing  but  to  fhew  that  this  coagulum  contained  the 
air  which  had  formed  it,  by  fhewing  an  increafe  of 
its  weight,  or  by  feparating  it  again.  But  the  eager 
mind  of  Hooke,  attracted  by  every  appearance  of  no¬ 
velty,  was  Satisfied  with  the  general  notion  of  a  great 
fubjedt,  and  immediately* quitted  it  in  chafe  of  fome 
other  interefting  object.  Had  he  not  been  thus  led  off 
by  a  new  purfuit,  this  wonderful  man  would  not  only 
have  anticipated,  but  completed  many  of  the  great 
difeoveries  of  the  laft  century.  It  was  a  bold  concep¬ 
tion,  and  only  a  vigorous  mind  could  entertain  it  for 
a  moment,  that  the  vafl  heat  of  combuftion  was  con¬ 
tained  in  a  few  grains  of  air.  Yet  this  was  his  opi¬ 
nion,  as  appears  by  the  explanation  which  he  gives,  in 
various  meetings  of  the  Royal  Society,  and  in  his  lec¬ 
tures  on  comets,  of  the  deflagration  of  combuftible  bo¬ 
dies  with  faltpetre,  and  of  fiery  motion. 

“  In  the  treatife  called  Lampas ,  he  obferves  that 
this  his  treatife,  publifhed  eleven  years  before,  had 
been  very  favourably  received,  and  that  he  had  not 
ieen  any  valid  obje£!ion  offered  to  it.  It  was  in  this 
interval  that  Dr  Mayow  at  Oxford  publifhed  his 
book  de  De  Sal-N/tro  et  Spiritu  Nitro-acreo ,  in  which 
he  holds  prccifely  the  fame  do£lrine  \  but  his  exhibi¬ 
tion  of  it  is  obfeure,  complicated,  and  wavering,  mix- 
ed  with  much  mechanical  nonfenfe,  of  wedges,  and 
darts,  and  motions,  &cc.  according  to  the  fafliion  of 
the  times.  Hooke’s  conception  of  the  fubje£l,  on  the 
contrary,  is  clear,  fimplc,  and  fteady.  The  only  ad¬ 
dition  made  by  Mayow  are  fometobfervations  on  the 
increafe  of  weight  obferved  in  the  preparation  of 
diaphoretic  antimony,  &c.  Hooke,  explaining  at  a 
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meeting  of  the  Royal  Society,  fome  tricks  of  the  plum-  Caloric.  ^ 
bers  workmen,  who  called  the  litharge  which  formed  “ "v—™1 
on  the  furface  of  the  melted  lead  drofs,  and  took  it  with 
them  as  their  perquifite,  fays  exprefsly  that  they  can 
make  drofs  of  the  whole,  and  that  it  is  more  than  the 
lead  by  all  the  air  which  was  its  menftruum.  But- 
Mayow  wrote  on  the  fubje£l  exprcfsly,  and  it  appears 
in  the  title  of  his  book.  He  is  remembered,  while  - 
Hooke  is  forgotten,  becaufe  no  one  would  think  t>f 
looking  into  the  Micrographia  for  chemical  informa¬ 
tion.  The  theory  comes  in  by  chance,  to  explain  the 
indeftru&ibility  of  charcoal  in  clofe  vcffels  by  heat. 

Mayo^v  alfo  made  many  very  ingenious  experiments, 
on  the  air  which  had  contributed  to  inflammation,  and 
has  anticipated  both  the  manipulations  and  the  difeo¬ 
veries  of  modern  pneumatic  chemiftry.”  . 

3.  But  in  the  progrefs  of  chemical  feience,  the  ex- ph Wilton 
iftenee  of  the  imaginary  principle  of  phlogifton  began  fuppofed  to 
to  be  called  in  queftion.  It  had  been  obferved,  andbe  hght. 
wTas  proved  by  experiment,  that  fubftanccs  became  in¬ 
flammable  merely  by  being  expofed  to  the  light  of  the- 

fun,  and  in  this  way  having  acquired  the  principle  of’ 
inflammability,  it  was  fuppofed  to  be  the  lame  as  light. 

This  opinion  of  phlogifton  being  light  fixed  in  bodies, 
which  was  the  firft  improvement  or  modification  of  the 
theory  of  Stahl,  was  adopted  by  Macqucr  and  other 
chemifts. 

4.  In  the  progrefs  of  difeovery,  this  theory  wfas  ftill  Farther 
farther  modified.  The  introdu6tion  of  pneumatic  che-  modified* 
miftry,  and  the  accuracy  and  precifion  wrhich  it  gave 

to  the  experiments,  and  refear ehes  of  chemifts,  enabled 
them  to  afeertain,  with  greater  certainty,  the  changes 
which  take  place  on  bodies  after  being  fubje&ed  to 
combuftion,  as  well  as  on  the  air  in  which  they  are  ,  3X7 
burnt.  Some  of  thefe  changes  were  obferved  by  on 

Pricftley,  whofe  indefatigable  labours  contributed  ef-the  airby 
fentially  to  the  extenfion  of  chemical  fcience.  He  Prieftley_ 
found,  by  experiment  that  the  air  in  which  combufti- 
bles  had  been  burnt,  was  afterwards  unfit  for  the  Tup- 
port  of  flame,  and  equally  fo  for  the  breathing  of  ani¬ 
mals.  He  afcribcd  this  change  which  the  air  had  fuf- 
fered  to  its  combination  with  the  phlogifton  which  had 
feparated  from  the  burning  body  during  the  proeefs  of  318' 
combuftion.  He  confidered  air  as  neccffary  to  com- fuppofed 
bullion,  becaufe  having  a  ftrong  affinity  for  phlogifton, 
it  attra£led  it  during  the  proeefs,  and  combined  with  phiogifton.  - 
it j  and  by  this  combination  the  air  was  contaminated 
and  rendered  unfit  for  farther  combuftion,  or  for  ani¬ 
mal  refpiration.  But  ftill  the  difficulty  remained  to 
account  for  the  heat  and  light  which  are  extricated 
during  this  proeefs. 

According  to  Dr  Crawford,  the  caloric  and  light  Caloric  andi 
which  appear  during  combuftion,  exill  in  the  air  in  light  exift 
which  the  body  is  burnt  j  and  during  the  proeefs  the m  the  air’ 
phlogifton  combines  vrith  the  air,  from  which  at  the 
fame  time  the  light  and  caloric  are  feparated.  ^ 2Q 

5.  Soon  after  Mr  Kirwan  propofed  another  opinion,  Phlogifton 
which  was  pretty  generally  adopted  by  chemical  pki-the  fame 
Iofophcrs.  According  to  this  opinion,  hydrogen  and  Wlth  hyclro* 
phlogifton  are  the  fame  ;  that  it  exifts  as  a  Conftituent 

part  in  all  eombuftibles,  feparating  from  them  during 
combuftion,  and  combining  with  the  oxygen  of  the  air.  ^2r 

6.  In  tile  year  1777,  Schcele  publifhed  a  work,Schec!e’s 
which  xvas  entitled  Chemical  Experiments  on  Air  rtWhypothefiR. . 
Fire.  Heat,  according  to  him^.  confifts  of  a  certain 

quantity 
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quantity  of  oxygen  united  with  phlogidon.  Radiant 
heat,  which  moves  in  draight  lines,  is  compofed  of 
oxygen  combined  with  a  greater  proportion  of  phlo- 
gilton  *  and  light,  of  oxygen  combined  with  a  dill 
greater  quantity. 

7.  But  the  labours  and  difeoveries  of  the  French 
chemids  gave  a  new  turn  to  chemical  fciencc.  The 
unfortunate  La  voider,  who  had  devoted  his  time  and 
his  fortune  to  chemical  purfuiu,  had  long  dire&ed  his 
attention  to  the  phenomena  of  eombuflion,  and  after 
an  extend ve  feries  of  experiments,  didinguiffied  for 
their  aeeuraey  and  precifion,  he  edabliffied  the  general 
law,  that  oxygen  combines  with  the  burning  body  in 
all  cafes  of  eombuflion  \  and  thus,  he  was  enabled  fatis- 
fa&orily  to  aeeount  for  the  phenomena  of  eombudion 
without  phlogidon,  the  exiftence  of  whieh  had  never 
been  proved. 

8.  The  principles  of  this  theory  are  the  following. 
No  eombuflion  ean  take  place  without  the  prefence  of 
oxygen,  for  it  is  the  combination  of  the  eombuflible 
body  with  oxygen.  The  oxygen  of  the  atmofphere, 
which  is  in  the  date  of  an  elailic  Huid,  exids  in  combi¬ 
nation  with  ealorie  and  light  \  and  during  the  combuf- 
tion,  that  is,  the  combination  of  the  oxygen  with  the 
eombudible  body,  the  ealorie  and  light  are  feparated. 

9.  This  theory  accounts  for  the  phenomena  of  com- 
budion  in  the  more  limited  acceptation  of  this  term, 
whieh  is  merely  the  combination  of  -oxygen  with  a 
eombudible  body,  without  any  extrication  of  caloric 
and  light.  Thus,  oxygen  combines  with  fome  metal¬ 
lic  fubdanees  and  other  bodies,  without  any  percepti¬ 
ble  emidion  of  light  or  heat.  This  is  called  oxidation , 
and  the  produft  of  this  combination  is  denominated  an 
oxide .  In  all  cafes  of  eombudion  oxygen  combines 
with  the  eombudible  body.  Indeed  this  is  fo  effcntial- 
ly  neceflary,  that  no  eombudion  can  take  place  with¬ 
out  it ;  but  in  the  more  extenfive  fignifieation  of  the 
term  eombudion,  it  is  underdood,  not  merely  to  mean 
the  combination  of  oxygen  with  the  eombudible  body, 
but  alfo  to  be  accompanied  with  the  extrication  of  heat 
and  light.  According  to  the  theory  of  Lavoificr,  the 
caloric  and  light  which  appear  during  eombudion,  are 
given  out  by  the  oxygen  gas.  It  is  the  feparation  of 
that  quantity  of  ealorie  which  is  neceffary  to  retain  the 
bafe  of  this  gas,  or  oxygen,  in  the  form  of  an  eladie 
fluid.  When,  therefore,  the  temperature  of  a  body  is 
fuffieiently  raifed,  the  affinity  between  oxygen  and  this 
body  beeomes  greater  than  that  whieh  exids  between 
the  oxygen,  and  the  calorie  and  light.  Lhe  oxygen 
therefore  combines  with  the  eombudible  body,  and  the 
calorie  and  light  are  feparated. 

This  theory  is  applicable  to  the  explanation  of  the 
phenomena  of  eombudion,  in  the  more  limited  mean¬ 
ing  of  that  term  \  and  it  is  partially  applicable  to 
explain  the  phenomena  in  its  more  extenfive  mean¬ 
ing.  But  when  it  is  eonfidered,  that  tlie  procefs 
of  eombudion  goes  on  between  two  folids,  one  of 
which  contains  oxygen  in  its  combination,  as,  for  m- 
danec,  fulphur  and  nitre,  difficulties  arife  in  account¬ 
ing  for  the  heat  and  light,  when  the  oxygen  which 
combines  with  the  eombudible  body,  is  in  the  folid 
date. 

To  remove  thefe  difficulties,  and  to  explain  the  ap¬ 
pearances,  the  theory  of  Lavoifier  has  been  greatly 
modified,  or  new  theories  prepofed. 


10.  With  this  view  a  theory  has  been  propofed  by  Cab, 
Brugnatelli.  This  theory  fuppofes  that  oxygen  exids 
in  combination  with  bodies,  in  two  dates.  In  the  one 
it  is  entirely  deprived  of  its  calorie  and  light,  and  in£ruJ 
the  other,  it  retains  great  part  of  the  caloric  and  light, 
even  in  its  combined,  concrete  date.  It  is  limply  call¬ 
ed  oxygen  in  the  fird  cafe,  when  it  is  deprived  of  its 
ealorie  and  light ;  in  the  latter  it  is  denominated  therm - 
oxygen ,  when  the  calorie  and  light  are  combined 
with  it  in  the  concrete  date.  Thcrmoxygen,  then,  is 
a  compound  of  oxygen  and  ealorie  in  the  concrete 
date.  This  caloric  is  different  from  that  which  holds 
the  thermoxygen  in  the  date  of  gas,  and  it  is  in  the 
fame  relation  to  thermoxygen  gas,  as  water  is  to  ery- 
dallized  falts.  This  thermoxygen  only  enters  into 
the  eompofition  of  acids,  when  it  is  deprived  of  its  eon- 
erete  calorie.  But  it  combines  with  the  metals  in  the 
date  of  thermoxygen  $  that  is,  united  with  the  eon- 
erete  part  of  calorie.  Metallic  fubdanees,  therefore, 
are  denominated  ihermoxides . 

In  its  union  with  metals,  thermoxygen  is  either  pre- 
vioufly  formed,  or  is  in  its  nafeent  date,  during  the 
combination.  In  the  latter  cafe,  the  caloric  which  is 
difengaged  by  the  ehemieal  a£lion,  or  that  whieh  is 
applied  to  affid  the  combination,  furniffies  the  neeef- 
fary  portion  for  the  formation  of  the  thermoxide  $  that 
is,  the  combination  of  oxygen  containing  caloric  in  its 
eonerete  date,  with  a  metal.  Thus  it  is,  that  fome 
metals  require  the  application  of  heat  for  their  folution 
in  concentrated  acids. 

The  bafe  of  pure  air  is  in  the  date  of  thermoxygen, 
in  its  combination  with  water.  The  metals,  therefore 
which  have  a  dronger  affinity  for  it  than  for  hydrogen, 
the  other  component  part  of  water,  readily  eombine 
with  it,  without  the  aid  of  external  heat,  in  acids  di¬ 
luted  with  this  duid.  Gafeous  thermoxygen  always 
gives  out  ealorie,  when  it  paffes  from  the  eladie  to  the 
eonerete  date  \  but  as  thermoxygen  requires  little  ca¬ 
lorie  for  its  expanfion,  little  is  feparated  when  it  is 
eondenfed.  We  diall  only  add  the  author’s  explana¬ 
tion  of  the  difference  between  atmofpherieal  air  and 
thofe  fubdanees  which  have  the  fame  eondituent  parts 
in  different  proportion.  The  difference  between  at¬ 
mofpherieal  air  and  nitrous  gas,  he  fuppofes,  is  aferibed 
to  the  proportion  of  the  eondituent  principles,  and 
confequently,  according  to  this  hypothefis,  the  atmn- 
fpherical  air  might  be  converted  into  nitrous  gas,  by 
augmenting  the  proportion  of  oxygen  gas,,  or  by 
diminiffiing  that  of  the  azotie  gas.  But  the  difference 
between  thefe  two  gafes,  according  to  the.  theory  of 
Brugnatelli,  eonfids  in  this,  that  in  atmofpherieal  air  the 
azotie  gas  is  combined  with  thermoxygen  gas  ;  but 
nitrous  gas,  the  azotic  gas  is  combined  with  fimple 
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oxygen^. 

11.  This  theory,  notwithdanding  its  ingenuity,  is  Theory 
regarded  by  fome  merely  as  a  plaufible  hypothefis,  whit 
which  is  little  fupported  by  fa£ls.  We  ffiall  therefore  td 
leave  it  to  the  eonfideration  of  our  readers.,  and  pro- give  N 
eeed  to  date  the  principles  of  another,  which,  is  pro-outbj 
pofed  to  be  fubdituted  in  place  of  the  Lavoifierian  the-comb^ 
ory,  in  explaining  the  phenomena  of  eombudion.  In  c* 
this  theory,  it  is  fuppofed  that  the  oxygen  gas  which  is 
abforbed  during  eombudion,  furniffies  the  caloric, 
while  the  eombudible  body  gives  out  the  light  which 
previoufiy  exided  in  it  as  a  component  part.  In  proo- 
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of  this  theory  It  is  ilatCd,  that  fume  bodies  give  out, 
'  during  combufiion,  a  greater  quantity  of  light  than 
others,  even  where  the  quantity  of  oxygen  abforbed  is 
lefs  5  that  the  Colour  of  this  light  varies  according  to 
the  nature  of  the  combuftible  *,  and  that  vegetables 
whieh  grow  in  the  dark  eontain  no  combuftible  mat¬ 
ter,  being  deprived  of  the  light  whieh  is  eflentially  ne- 
ceffary  for  its  formation.  This  theory,  whieh  Gren 
ealls  the  theory  of  fire  and  combufiion ,  is  diftinCtly  de¬ 
tailed  by  him  in  the  following  words  : 

“  I  take  here  the  word  fire  in  the  ufual  fenfe  of  com¬ 
mon  language,  and  underhand  by  it  that  light  whieh 
is  combined  with  free  caloric.  Combufiion  is  the  ex¬ 
trication  of  fire  with  and  by  the  deeompofition  of  oxy¬ 
gen  gas.  Take  the  example  of  phofphorus.  On  its 
combuftion  two  new*  produCts,  the  phofphorie  aeid  and 
fire,  arife  from  phofphorus  and  oxygen  gas. 

•u  In  order  that  the  theory  of  combufiion  be  admif- 
fible,  it  muft  explain  every  circumfianee  by  which  this 
phenomenon  is  accompanied,  and  be  in  eon  tradition 
with  none  of  them.  It,  befides,  muft  not  be  incon- 
fiftent  with  any  other  fixed  invariable  law  of  nature. 

“  According  to  the  antiphlogifiic  fijstem ,  a  combufti¬ 
ble  body  is  fuch  as  is  pofleiTed  of  the  power  of  attrac¬ 
ting,  in  a  certain  temperature,  the  oxygen  of  vital  air 
more  ftrongly  than  it  is  attracted  by  tlie  calorie.  Be¬ 
fides,  in  that  fyftem,  oxygen  gas  does  not  merely  con- 
fift  of  oxygcVi  and  ealorie,  but  it  likewife  contains  light, 
in  a  fixed  ftate,  as  a  conftituent  part. 

“  If,  therefore,  phofphorus,  at  the  temperature  re- 
quifite  to  its  inflammation,  be  brought  into  oxygen 
gas,  it  robs  the  latter  of  its  oxygen,  and  makes  with 
it  phofphorie  aeid  *,  whilft  the  caloric  and  the  bafis, 
or  matter  of  light,  previoufly  latent  in  the  gas,  are  re- 
ilored  to  liberty  $  and,  combining  together,  produce 
the  fire  which  flies  off.  Thus  the  oxygen  gas  is  de- 
compofed. 

“  A  new  body,  the  phofphorie  acid,  is  nowr  gene¬ 
rated*,  and,  beeaufe  in  many  cafes  an  acid  is  produced 
by  the  combuftion  of  inflammable  matters,  this  cir- 
cumftanee  has  induced  modern  ehemifts  to  denote 
the  bafis  of  vital  air  by  the  words  acidifying  princi¬ 
ple,  or  oxygen  ;  not  on  the  ground  that  it  is  fuppofed 
to  be  four  of  itfelf,  but  beeaufe  it  forms  an  acid 
only  when  combined  with  an  acidifialle  bafis ,  as  in 
our  experiment  with  phofphorus.  And  it  is  on  this 
account  that,  in  this  fyftem,  combuftion  has  likewife 
received  the  name  of  oxygen  at /on.  But  in  the  eafe 
(very  often  occurring)  where,  the  combuftible  matter 
imbibes  oxygen,  yet  without  becoming  thereby  an 
aeid,  the  produCt  is  called  oxide  (alfo  denominated 
half  acid),  and  the  procefs  is  termed  oxydation. 

u  Sinee  the  combuftible  fubftance  takes  up  the  pon¬ 
derable  bafis  of  oxygen  gas,  and  finee,  aeeording  to 
this  fyftem,  both  the  ealorie  and  light  are  imponde¬ 
rable,  it  is  thereby  accounted  for,  why  the  refidue  of 
burnt  matters,  the  phofphorie  acid,  for  inftance,  ac¬ 
quires  an  increafe  of  weight  equal  to  that  portion  oi 
vital  air  which  was  decompofed. — If  the  inflammable 
fubftance  be  faturated  with  oxygen,  it  is  rendered  in- 
Vol.  V.  Part  II. 
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capable  of  decompofing  more  oxygen  gas,  and  the  com-  Caloric, 
bullion  is  ended.  v— — 

u  When  the  combuftion  is  performed  in  atmofpheric 
air,  it  13  then  the  azotic,  either  mingled  or  mixed  with 
the  oxygen  gas,  that  prevents  thefe  phenomena  from 
going  on  wdth  the  fame  vivaeity  as  in  pure  oxygen 
gas  ;  and  likewife,  as  the  azotie  gas  is  not  affeCtcd  or 
aCted  on  by  the  inflammable  body,  it  is  left  as  the  refi¬ 
due  of  the  atmofpheric  air. 

“  Hence,  by  that  fyftem,  the  combuftion  of  phof-  Combuftion 
phorus  in  oxygen  gas  is  effeCted  by  a  fimple  affinity,  a  cafe  of 
and  the  principle  of  fire  is  notin  the  combuftible  body, *\mPk 
but  in  the  oxygen  gas.  ©IcThco^ 

“  However,  from  what  I  have  ftated  of  the  compo-@C  33%^'. 
fition  of  light,  I  cannot  help  thinking,  that  in  combuf-  Explained 
tion  a  double  affinity  takes  place $  and  to  explain  this^y  double 
theory  I  fhall  feleCt  the  example  of  phofphorus.  Thata*^tJ* 
fubftance  confifts  of  the  bafis  of  light,  called  by  me 
phlogifion,  and  making  a  conftituent  part  of  all  eom- 
buftible  bodies  united  to  a  peculiar  body,  the  phofpho - 
ric -radical. — Oxygen  gas  is  a  compound  of  oxygen  and 
caloric. 

“  Now,  when  phofphorus  is  heated  in  this  gas,  and 
by  this  means  the  foree  of  attraction  between  the  * 

.  phlogifion  and  the  phofphorie-radieal  is  fuffieiently 
weakened,  fo  that  the  attractive  power  between  the 
radieal  of  phofphorus  and  the  oxygen  may  prevail, 
then  the  aCt  of  eombuftion  enfues.  The  phofphorie 
bafis  attraCls  the  oxygen,  while  the  phlogifion -of'  the 
phofphorus  is  attracted  by  the  caloric  of  the  oxygen 
gas.  Thus,  by  virtue  of  this  double  affinity,  two  new 
compounds,  the  phofphorie  acid  and  fire,  arife  from 
the  two  former  combinations,  phofphorus  and  oxygen 
gas. 

u  When  the  radieal  of  phofphorus,  and  in  general 
of  any  eombuftible  body,  has  abforbed  fo  mueh  oxy¬ 
gen,  that  it  is  faturated  with  it,  the  combuftion  is  ar¬ 
rived  at  its  liigheft  degree  *,  and  in  the  fame  manner  it 
is  ended,  at  the  moment  when  all  the  quantity  of  oxy¬ 
gen  gas,  eapable  of  being  deeompofed,  is  exhaufted. 

By  this  it  is  explained,  %vhy,  in  a  given  volume  of  oxy¬ 
gen  gas,  only  a  eertain  quantity  of  phofphorus,  and  in 
general  of  every  other  eombuftible  matter,  can  be  con- 
fumed  by  fire. 

“  The  inereafe  of  weight  in  the  refidue  of  the  burnt 
fubftance  is,  in  this  phlogiftic,  or  rather  eclectic  fy stem, 
likewife  explained  by  the  accefs  of  oxygen  3  and  the 
caloric  and  bafis  of  light  are  likewife  fuppofed  to  be  both 
imponderable.  The  remaining  azotie  gas,  not  being 
aCted  upon  by  the  eombuftible  matter,  is  merely  the 
refidue  of  the  atmofpheric  air. 

“  Thofe  that  with  to  be  impartial,  muft  allow  thatLl-  v 
the  light,  in  the  antiphlogifiic Jystem,  aCts  a  part  quite  out  with-611 
fuperfluous  *,  that  it  may  be  thoroughly  fet  afide  with-  out  oxygen, 
out  impairing  the  fyftem  ;  that  by  this  fyftem  thofe 
phenomena  cannot  be  explained,  where  light  ifllies  front 
combuftible  bodies  without  any  aeeefs  of  vital  air, 

(fome  inftanees  of  which  will  hereafter  be  given  (z)  3 
that  the  influence  of  light  upon  the  growth  and  thriv¬ 
ing  of  plants,  upon  the  changes  of  their  mixture  dur- 

3  Q.  ing 


(z)  As  in  tlie  cafe  of  the  combination  of  fulphur  and  iron  or  copper. 
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ing  vegetation,  and  upon  the  alteration  in  the  mixture 
of  many  other  bodies,  is  by  far  too  great,  to  allow 
oxygen  gas  to  be  confidered  as  its  only  refer  voir.  Fi¬ 
nally,  it  muft  be  granted  (art  important  point)  that 
the  antiphlogiftic  fyftem  does  in  no  Ivay  explain  the 
incidents  preliminary  to  the  procefs  of  combuftion  *, 
and  that  it  affords  no  argument  to  fhow  why  a  certain 
degree  cf  heat  is  licceffary,  in  order  that  the  combufti- 
ble  body  be  inflamed 

voLi  '  i  11  •  Such  then  are  the  general  fa£ls’  with  regard  to 
vo  J.  p.  i3£- COmt)uf\i0n,  and  fuch  are  the  theories  which  have  been 
334  propofed,  to  account  for  the  phenomena  exhibited  in 
Three  mo-  this  procefs.  Three  ftates  or  modifications  have  been 
difications.  diftinguifhed  in  the  a&  of  combuftion,  namely,  igni¬ 
tion,  inflammation,  and  detonation. 

a.  Ignition,  properly  fpeaking,  is  rather  a  prelimi¬ 
nary  ftep,  than  a  part  of  the  procefs  of  combuftion  it- 
felf.  A  metallic  fubftance,  for  inftance,  may  become 
red  hot  when  expofed  to  a  certain  temperature  ;  but 
when  it  is  cooled,  it  returns  without  change  to  its  for¬ 
mer  ftate.  In  this  cafe  caloric  and  light  are  given  out, 
but  the  body  undergoes  no  farther  change.  There  is 
no  abforption  of  oxygen,  which  is  one  of  the  ordinary 
phenomena  of  combuftion.  But,  with  an  increafe  of 
temperature,  this  alfo  is  effe&ed,  and  the  whole  phe¬ 
nomena  of  combuftion  are  exhibited  ;  namely,  the  union 
of  oxygen  with  the  combuftible  body,  and  the  emiflion 
of  light  and  heat. 

b .  The  fecond  ftate  or  modification  of  combuftion  is 
called  inflammation .  This  depends  on  the  nature  of 
the  combuftible  body,  owing  partly  to  its  ftrong  affi¬ 
nity  for  oxygen,  and  partly  to  the  flight  affinity  which 
exifts  between  the  particles  of  the  combuftible  body. 
We  have  examples  of  this  in  the  burning  of  fulphur 
or  phofphorus,  or  a  candle  in  the  open  air,  or  in  oxygen 
gas* 

Detonation  is  another  modification  of  combuftion. 
It  is  a  rapid  and  inllantarieous  inflammation,  accompa¬ 
nied  with  explofion.  This  arifes  from  the  fudden  for¬ 
mation  of  a  vacuum,  by  the  change  of  elaftic  fluids 
into  the  liquid  ftate,  or  by  the  fudden  evolution  of  ela¬ 
ftic  fluids  from  the  folid  ftate.  Of  the  hrft  we  have 
an  inftance  in  the  compofition  of  water  by  the  inflam¬ 
mation  of  oxygen  and  hydrogen  gafes,  which  is  at¬ 
tended  with  a  violent  explofion,  great  condenfation, 
and  the  extrication  of  light  and  heat.  Of  the  evolu¬ 
tion  of  elaftic  fluids  from  folid  bodies,  we  have  a  good 
inftance  in  common  gunpowder,  from  which  an  im- 
menfe  volume  of  elaftic  vapour  is  inftantaneoufly  extri¬ 
cated,  which,  by  its  expanfive  force  being  fuddenly 
exerted,  produces  the  explofion,  and  the  irrefiftible  ef¬ 
fects  of  this  powerful  agent. 

i  2.  All  inflammable  fubftances,  Dr  Black  obferves, 
are  changed,  dining  combuftion,  into  one  or  more 
rn^into"  Pr^ncT^es*  ^rorQ  the  combuftion  of  fome  fubftances, 
acids,  as  fulphur  and  phofphorus,  an  acid  is  obtained.  From 

339  the  combuftion  of  others,  as  hydrogen  with  oxygen, 

watcr>  water  is  the  produ6l  y  and  in  the  cafe  of  metals,  they 
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are  reduced  to  the  ftate  of  oxkfe^  or  calx,  as  it  was  Oxyd 
formerly  called..  After  the  combuftible  fubftance  has  ™vr 
been  fubjected  to  the  procefs  of  combuftion,  it  is  to-  34c 
tally  changed  in  its  properties,  and  it  can  no  longer  r  0X1 
exhibit  the  phenomena  of  combuftion. 
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Such  then  are  the  general  properties  and  effe&s  of 
light  and  heat,  two  of  the  moft  powerful  agents,  and 
of  the  moft  extenlive  influence,  in  all  the  changes  and 
combinations  which  take  place  among  bodies,  by  che¬ 
mical  a&ion.  In  many  properties  they  refemble  each 
other,  but  are  totally  different  from  all  other  kinds  of 
matter.  Thefe  bodies,  poffeffed  of  a  repullive  poiver 
among  the  particles  of  each  other,  are  attradled  by 
other  bodies,  and  combine  with  them  y  and  thefe 
combinations  produce  the  moft  aftoniftiing  effe&s,  giv- 
ing  new  forms  to  matter,  and  inducing  innumerable 
changes,  which  may  be  confidered  as  conftituting  the 
principle  and  effenee  of  fome  of  the  moft  fublime  ope¬ 
rations  of  nature,  and  many  of  the  moft  important  pro- 
ceffes  of  art. 

Connedted  with  light  and  heat  in  many  of  their  ob¬ 
vious  properties,  and  alfo  in  many  of  the  changes 
which  they  produce  upon  bodies,  are  electricity  and 
galvanifm  y  and  with  eleCtricity  at  leaft,  if  not  alfa 
with  galvanifm,  the  magnetic  power  poffeffes  fome 
common  properties  *,  and  efpecially  if  fome  of  thefe 
are  to  be  confidered,  as  fome  have  fuppofed,  only  as 
modifications  of  the  fame  fubftances  wThich  we  have 
treated  of,  the  difeuffion  of  thefe  fubjeCts  would  be 
properly  introduced  here  y  but,  according  to  the  na¬ 
ture  and  arrangement  of  this  work,  each  will  be  fully 
detailed  under  its  proper  head.  See  Electricity, 
Galvanism,  and  Magnetism. 

Chap.  IV.  Of  OXYGEN,  and  OXYGEN  GAS. 
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1.  Oxygen  gas,  or  its  bafe,  oxygen,  is  one  of  theOfgrea; 

moft  important  agents  in  the  chemical  phenomena  of i^nport?- 
nature,  or  in  the  proceffes  of  art.  There  is  indeed 
fcarcely  a  Angle  procefs  iu  which  this  fubftance  has 
not  fome  ftiare.  Its  nature  and  properties,  therefore, 
ought  to  be  early  known.  .  ^  ^ 

Oxygen  gas  is  one  of  the  difeoveries  of  modern  che-  a  difeo 
miftry.  It  was  difeovered  by  Dr  Prieftley  in  the  yearofmodti 
1774,  and  from  him  it  received  the  name  of  dephlogifl cheiw(b 
ticated  airm  It  was  afterwards  denominated  highly  rc- 
fpirable  air ,  From  Schecle,  who  difeovered  it  in 
1775»  it  received  the  name  of  empyreal  air .  It  was 
called  vital  air  by  Condorcet  y  and  La  voider  gave  it 
the  name  of  oxygen  gas ,  by  which  it  has  fince  been 
generally  diftinguifhed.  ^ 

2.  Oxygen  gas  is  moft  eafily  obtained  by  the  follow'-  proctfe 
ing  procefs  :  a .  Take  a  quantity  of  the  fubftance  cal-foroltai 
led  manganefe ;  introduce  it  into  the  iron  bottle  A,inSlt* 
fi g.  3.  to  the  neck  of  which  apply  the  bent  tube  B, 

w  hich  is  made  to  fit  it  exadlly,  and  lute  them  together  at 
the  joining  CD  (a).  The  bottle,  thus  prepared,  is  to  be 

expofed 


(a)  The  lute  which  anfwers  this  purpofe  Efficiently  well,  is  compofed  of  pipe  clay  and  linfeed  oil  well  beat¬ 
en  together,  and  reduced  to  the  confiftence  of  glaziers  putty.  This  is  neatly  applied  to  the  joining,  and  if  al¬ 
lowed  to  rerpain  for  eight  or  ten  hours  before  it  is  expofed  to  the  heat,  it  will  afterwards  bear  the  higheft  tem¬ 
perature* 
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expofed  to  die  heat  of  a  furnace,  or  to  that  of  an  open 
jire.  As  foon  as  the  heat  is  applied,  the  atmofpheric 
air  within  the  bottle  Is  driven  off  j  and,  as  the  bottle 
becomes  red  hot,  the  quantity  of  air  which  paffes  over, 
is  greatly  increafed.  Let  the  end  of  the  tube  connc<St- 
ed  with  the  bottle  be  introduced  under  the  fhclf  in  the 
pneumatic  trough,  and  the  bubbles  of  air  will  pafs 
through  the  water,  and  may  be  received  in  jars  filled 
with  water,  and  inverted  over  the  opening  in  the  fhelf. 

b.  Oxygen  gas  may  alfo  be  obtained  by  treating 
what  is  called  in  chemiflry  the  red  oxide  of  mercury , 
in  a  fimilar  manner. 

c.  This  gas  may  be  alfo  readily  procured  by  intro¬ 
ducing  into  a  glafs  retort,  a  quantity  of  the  fame  fub¬ 
ftance  (manganefe)  reduced  to  powder,  adding  an  equal 
weight  of  iulphuric  acid,  and  applying  a  moderate 
heat. 

d '.  Or  it  may  be  obtained  from  the  fubftance  called 
nitre  or  faltpetre,  expofed  to  a  red  heat,  in  an  earthen 
or  coated  glafs  retort. 

3,  In  all  thefe  methods  of  obtaining  this  gas,  it  is  1111- 
neceffary  to  mention,  that  it  muff  be  received  in  the 
pneumatic  apparatus,  in  the  fame  wray  as  has  been  di- 
reffed  for  procuring  it  from  the  manganefe,  expofed  to 
heat  in  the  iron  veffel  j  and  in  whatever  way  it  is  ob¬ 
tained,  the  chemical  change  which  takes  place  in  thefe 
proeeffes,  is  thus  explained.  Oxygen  gas  confifts  of 
two  ingredients,  the  one,  whieh  is  ealled  its  bafe,  and 
the  other  caloric ,  or  the  matter  of  heat.  In  the  roan- 
ganefe,  this  bafe  is  fuppofed  to  be  combined  with  the 
metallic  fubftance  \  and  when  this  fubftance  is  expofed 
to  a  Efficient  temperature,  the  oxygen,  having  a  great¬ 
er  attraction  for  caloric  than  for  the  metal,  combines 
with  it,  and  paffes  off  in  the  ftate  of  gas.  The  fame 
change  takes  place,  wffien  the  procefs  for  obtaining  the 
gas,  by  means  of  the  red  oxide  of  mercury,  is  employ¬ 
ed.  When  the  fulphuric  acid,  which  is  in  the  ftate  of 
liquid,  is  added  to  the  manganefe,  it  combines  with  it, 
and  beeomes  folid.  But  no  liquid  fubftance  can  be¬ 
come  folid,  without  being  deprived  of  the  caloric  necef- 
fary  to  retain  it  in  the  ftate  of  fluidity.  The  ealoric 
which  retained  the  fulphuric  acid  in  the  liquid  ftate, 
combines  with  the  oxygen  of  the  manganefe,  affumes  the 
fluid  or  gafeous  form,  and  makes  its  efeape.  This  is 
an  example  of  double  affinity.  The  fulphuric  acid 
unites  with  the  manganefe,  and  forms  a  folid  \  while 
the  calorie  combines  with  the  bafe  of  oxygen,  and  ap¬ 
pears  in  the  form  of  oxygen  gas. 

4.  Oxygen  gas,  thus  obtained,  pofteffes  many  of  the 
properties  of  common  air.  It  is  colour! efs,  inviftble, 
elaftic,  and  may  be  indefinitely  expanded  or  comprcffed. 

Oxygen  gas  poffeffes  neither  tafte  nor  fmell  *,  ics  fpe- 
cific  gravity,  according  to  Mr  Kirwau,  is  to  that  of 
water  as  0.00135  to  1.0000.  Being  therefore  740 
times  lighter  than  its  bulk  of  water,  its  weight  to  at- 
mofpherical  air  is  in  the  proportion  of  1103  to  1000; 
or  100  cubic  inches  of  oxygen  gas  weigh  34  grs. 
while  the  fame  meafurc  of  atmofpherical  air  weighs  011- 
ly  31  grs.  the  temperature  being  6o°,  and  the  baro¬ 
meter  being  at  30  inches.  According  to  Mr  Davy’s 
experiments,  100  cubic  inches  of  oxygen  gas  weigh 
35.05  grs. 

Water  does  not  fenfibly  abforb  oxygen  gas.  But 
by  means  of  ftrong  preffure,  it  may  be. made  to  combine 
with,  and  to  retain  in  folution,  half  its  bulk  of  the  gas, 
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The  water  thus  impregnated,  is  not  fenfibly  different  Oxygen, 
from  common  water  in  tafte  or  fmell,  but  it  is  {aid  to 
have  proved  an  ufeful  remedy  in  fome  difeafes.  346 

Combuftible  fubftanees  burn  with  greater  brilliancy  Combuftion 
and  rapidity  in  oxygen  gas  than  in  common  air.  In.m°re  bril- 
decd  it  is  owfing  to  a  certain  quantity  of  the  former, iiant  m  ox^- 
that  the  procefs  of  combuftion  goes  on  in  the  latter  ^Cn 
and  when  the  oxygen  gas  is  exhaufted,  the  procefs  is 
interrupted.  If  a  jar  or  phial  is  filled  with  this  gas, 
and  a  lighted  candle  introduced  into  it,  it  burns  with 
greater  fplendour,  and  produces  a  greater  degree  of 
heat,  than  in  a  fimilar  veffel  filled  with  common  air* 

If  the  candle  be  blown  out,  and  while  the  fnuff  is  red 
hot,  it  is  introduced  into  a  veffel  filled  with  oxygen 
gas,  it  re-kindles  with  a  flight  explofion,  and  burns 
with  the  fame  fplendour.  A  candle  in  a  veffel  filled 
with  oxygen  gas  burns  much  longer  than  in  the  fame 
quantity  of  atmofpherieal  air. 

Oxygen  gas  is  elfentially  neceffary  for  refpiration.  No  Animafs 
breathing  animal  can  live  in  any  air  whieh  does  hot  live  a  long* 
contain  fome  proportion  of  oxygen  gas.  And  the  ex-?r  time  m 
periments  of  Dr  Pricftley  and  others  prove,  that  ani-It:' 
mals  live  a  much  longer  time  in  oxygen  gas  than  in  an 
equal  bulk  of  atmofplierieal  air.  The  experiments  of 
Count  Morozzo  fully  eftabliih  this  fa£t.  Into  a  veffel 
filled  with  common  air,  and  inverted  over  water,  he  in¬ 
troduced  a  number  of  fparrows,  and  obferved  the 
effects.  The  following  are  the  refults  of  his  experi¬ 
ments  : 

H.  M. 

The  fir  ft  fparrovr  lived  -  3  o 

The  fecond  -  -  0  3 

The  third  -  -  O  t 

The  experiments  were  repeated  by  filling  the  fame 
veffel  with  oxygen  gas,  and  he  obtained  the  following 
refults : 


The  firft  fparrow  lived 

H. 

5 

M. 

23 

The  fecond 

- 

2 

10 

The  third 

- 

1 

3° 

The  fourth 

- 

1 

10 

The  fifth 

- 

0 

3° 

The  fixth 

* 

0 

47 

The  feventh 

- 

0 

27 

The  eighth 

- 

0 

3° 

The  ninth 

- 

0 

22 

The  tenth 

- 

0 

21 

Two  fparrows  were  then  put  in  together  5  the  one 
lived  for  an  hour,  but  the  other  died  in  about  20 
minutes. 

5*  Oxygen  combines  w  ith  a  great  number  of  bodies,  n  ^  34s 
and  forms  compounds  with  them.  It  is  always  pre-combjnc5 
fented  to  us  in  a  ftate  of  combination.  In  examining  with  bo¬ 
lts  properties,  it  is  always  as  a  compound  $  and  thefe  dies, 
properties  are  only  cognizable  to  our  ffenfes  in  that 
ftate. 

When  oxygen  combines  with  metallic  fubftanees, 
they  aequire  new  properties,  and  this  combination  in 
chemical  language  is  denominated  an  oxide .  Com¬ 
bined  with  many  other  fubftanees,  the  nature  of  the 
fubftance  is  alfo  ehanged,  and  the  compound  exhibits 
new  properties.  One  of  the  moft  remarkable  of  thefe 
is  the  tafte  of  the  compound  fubftance,  wffiich  is  often 
four  or  acid  \  and  becaufe  this  circumftancc  was  ob- 
ffirved  to  be  one  of  the  moft  frequent  and  moft  rc- 
3  £>  2  jprkabl$  . 
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Azotic  Gas.  markable  which  attend  its  combinations,  the  name  of 
oxygen,  or  acidifying,  was  invented  by  Lavoifier.  Oxy¬ 
gen  gas  is  alfo  neceflary  for  the  germination  of  the  feeds 
of  plants  :  but  as  the  procefs  of  vegetation  advances,  it 
is  given  out  in  great  abundance  by  the  leaves  during 
the  day.  By  this  means  the  great  wafte  of  oxygen  gas 
in  the  proceffes  of  combuftion  and  refpiration  is  fully  re¬ 
paired,  and  the  balance  between  its  confumption  and 
fupply  is  preferved. 

6.  The  following  is  the  order  of  its  affinity  for  the 
fubftances  with  which  it  enters  into  combination. 
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Bifcovery. 


Oxygen. 


Charcoal, 

Titanium, 

Manganefe, 

Zinc, 


Iron, 

Tin, 


Uranium, 

Molybdena, 

Tungften, 

Cobalt, 

Antimony, 

Hydrogen, 

Phofphorus, 

Sulphur, 

Azote, 

Nickel, 

Arfenic, 

Chromium, 

Bifmuth, 

Lead, 

Copper, 

Tellurium, 

Platina, 

Mercury, 

Silver, 

Oxide  of  arfenic, 

Nitrous  gas, 

Gold, 

Muriatic  acid, 

White  oxide  of  manganefe, 
White  oxide  of  lead. 


Chap.  V.  Of  AZOTIC  GAS. 
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Methods  of 

procuring 
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i'  Azotic  gas  was  examined  by  Mr  Scheele,  the  cc- 
lebr'ated  Svedifh  chemist,  in  1776;  and  his  experi¬ 
ments  proved,  that  it  is  a  fluid  poflefled  of  peculiar  pio- 
perties.  It  feems,  however,  to  have  been  known  to  Dr 
Rutherford  of  Edinburgh,  as  early  as  the  year  1772, 
as  appears  from  his  thefis  publifhed  in  that  year,  in 
which  be  fpeaks  of  the  effefts  of  combuftion  and  refpi¬ 
ration  on  the  atmofphere. 

2.  There  are  various  methods  by  which  this  gas  may 
be  obtained.  a.  The  procefs  recommended  by  Ber- 
thollet  is  the  following  :  Take  a  quantity  of  mufcular 
flelh,  or  the  fibrous  part  of  the  blood,  which  has  been 
well  wafhed.  Cut  the  flelh  into  fmall  bits ;  introduce 
it  into,  a  retort,  or  a  matrafs  to.  which  a  ground  tube 
has  been  adapted.  Pour  over  it  diluted  nitric  acid, 
expofc  it  to  a  heat  of  about  100°,  and.  place  the  beak  of 
the  retort  or  the  end  of  the  tube  in  the  pneumatic 
apparatus,  that  the  gas  which,  comes  over  may  be  re- 
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ceived  in  proper  veffels.  The  gas  thus  obtained,  is  Azotij 
azotic  gas.  b.  If  fulphurct  of  potaffi  be  expofed  to  the 
air  of  the  atmofphere,  inclofed  in  a  bell-glafs,  over  wa¬ 
ter  3  or,  if  fulphurct  of  iron  be  formed  into  a  pafte  with 
water,  and  treated  in  the  fame  way,  and  allowed  to  re¬ 
main  for  fome  days,  the  quantity  of  air  within  the  glafs  is 
greatly  diminiffied,  in  confequenee  of  part  having  been 
abforbed  3  and  vrhat  remains  is  azotic  gas.  c .  When  the 
aijr  of  the  atmofphere  is  inclofed  in  the  feme  way,  and  ex¬ 
pofed  to  the  a&ion  of  phofphorus,  it  alfo  fuffers  dimi¬ 
nution,  part  being  abforbed.  Azotic  gas  only  remains. 

3.  Azotic  gas,  like  common  air,  is  invifible  and  ela-Piopek 
flic,  and  may  be  indefinitely  condenfed  and  dilated.  Its 
fpecific  gravity  is  lefs  than  that  of  atmofpheric  air.  It 
is  eftimated  by  Mr  Kirwan  at  0.00120,  which  is  in 
the  proportion  of  985  to  1000  5  but  according  to 
Lavoifier’s  experiments,  it  is  to  atmofpheric  air  as 
942.6  to  1000,  wffiich  makes  its  fpecific  gravity  only 
0.00115. 

This  gas  is  unfit  for  combuftion.  If  into  a  jar  or 
phial,  filled  with  azotic  gas,  a  lighted  candle  be  intro¬ 
duced,  it  is  immediately  extinguifhed. 

This  gas  is  alfo  extremely  noxious  to  animals,  and 
is  therefore  totally  unfit  for  refpiration. 

4.  No  attempts  wffiich  have  yet  been  made,  have  fue-js 
ceeded  in  decompofing  azote,  or  the  bafe  of  azotic  fubftanc 
gas.  It  muft  therefore  be  admitted  among  the  num¬ 
ber  of  fimple  fubftances.  It  has  never  been'  obtained 
in  a  feparate  ft  ate.  It  is  therefore  when  it  is  com¬ 
bined  with  caloric,  that  is,  in  a  gafeous  ftate,  that  we 
are  acquainted  with  its  properties  3  and  from  its  being 
unfit  for  refpiration,  it  derived  its  name.  Sbme  che- 
mifts  have  indeed  confidercd  it  as  a  compound  fub- 
ftance.  Dr  ‘  Prieftley  fuppofed  that  it  confifted  of 
phlogifton  and  oxygen  gas.  On  this  account  he  cal¬ 
led  it  phlogiflicated  air .  According  to  the  Stahlian 
theory,  the  procefs  of  combuftion  is  the  feparation  of 
phlogiflon  from  the  burning  body.  Oxygen  gas,  hav¬ 
ing  a  ftrong  affinity  for  phlogifton,  combines  with  it 
during  the  combuftion,  and  is  even  fuppofed  to  contri¬ 
bute  to  the  feparation  of  the  phlogifton,  by  its  affinity 
for  it.  And  when  this  air  is  feturated  with  phlogifton, 
the  procefs  of  combuftion  is  at  an  end.  The  air  that 
remains  after  this  procefs  is  azotic  gas.  This  theory, 
when  firft  announced  by  Dr  Prieftley,  was  pretty  ge¬ 
nerally  received  3  but  future  experiment’s  foon  de- 
monftrated,  that  the  quantity  of  air  in  which  a  com- 
buftible  body  was  burnt,  diminifhed  both  in  bulk  and 
in  weight 3  and  therefore  proved  that  the  air,  inftead 
of  receiving  any  addition,  wras  on  the  contrary  deprived 
of  fomething. 

Achard,  about  the  year  1784,  concluded,  from  fome 
experiments  wffiich  he  had  made,  that  azotic  gas  con- 
fifts  of  water  and  fire.  This  theory  has  been  fupport- 
ed  by  Wcftrumb,  and  more  lately  by  Wiegleb.  Ac¬ 
cording  to  the  experiments  on  which  thefe  chemifts 
reft  the  truth  of  their  theory,  azotic  gas  is  always  the 
refult  when  fteam  is  made  to  pafs  through  red-hot 
earthen,  or  evea  metallic  tubes  3  but  a  feries  of  very 
accurate  experiments,  inftituted  by  the  afiociated  Dutch 
chemifts,  clearly  proved  that  no  azotic  gas  was  pro¬ 
duced,  when  the  inftruments  employed  were  impene¬ 
trable  by  air  *.  Dr  Prieftley  had  long  before  ftiown,  *  jnnal 
that  in  fimilar  experiments,  when  he  employed  earthen-  Cbm-  vo-i  t 
ware  retorts,  containing  moift  clay,  and  expofed  thenrxvu  P3 

to 
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||^Gas.  to  a  temperature  above  boiling  beat  j  inftcad  of  va- 
C  '~~mJ  pour  iiTuing  from  the  beak  of  the  retort,  a  quantity  of 
air,  which  was  nearly  equal  in  weight  to  the  quantity 
of  water  introduced,  palled  over.  The  eonclulion 
which  he  drew  from  thefe  experiments,  was,  that  the 
water  was  converted  into  air  5  for  he  found  that  it 
poffeffed  nearly  the  fame  properties  as  common  air. 
But  he  proved  afterwards  by  more  accurate  experi¬ 
ments,  that  water  had  made  its  way  through  the  pores 
of  the  veffels,  and  that  its  place  was  fupplied  by  the  ex¬ 
ternal  air  which  was  forced  in  by  the  preffure  of  the 
atmofphere.  For  it  was  clearly  afeertained  by  the  ex¬ 
periments  of  the  Dutch  chemifts,  that  no  gas  was  ob¬ 
tained,  while,  perfectly  found  glafs  or  metallic  tubes 
were  employed. 

Another  theory  has  been  propofed,  of  the  compofi- 
rW  &  tion  of  azotic  gas,  by  Girtanner  *.  He  fuppofes  that 
^  vo1,  azotic  gas  conlifts  of  hydrogen  and  oxygen  gas,  having 
a  a  fmaller  proportion  of  oxygen  gas  than  what  enter* 
k  w  vol.  into  the  competition  of  water  f.  But  the  experiments 
kx  p.  23.  of  other  chemifts,  as  thofe  of  Berthollet  and  Bouillon  - 
4  Lagrange,  have  afforded  no  fuch  refults  (b). 
ma-  ^  There  is  no  perceptible  a£tion  between  light  and 
80<  azotic  gas.  Combined  with  caloric,  we  have  already 


riv:aio-  feen  it  may  be  indefinitely  expanded,  but  without  un¬ 
it  dergoing  any  change  in  its  properties* 

Azotic  gas,  from  its  being  found  in  fuch  abundance 
in  the  air  of  the  atmofphere,  no  doubt  a£ts  fomc  impor¬ 
tant  part  in  the  economy  of  nature.  It  is  given  out, 
or  feems  to  be  given  out,  in  great  quantity,  during 
the  decomposition  of  animal  and  vegetable  matters  } 
but  during  thefe  procelics,  it  is  the  oxygen  of  the 
atmofpherical  air  which  is  abforbed,  and  thus  the  refi- 
duary  air  is  azotic  gas.  The  bafe  of  azotic  gas  is  un¬ 
known,  and  chemifts  are  ftill  unacquainted  with  its  af¬ 
finities. 

Azotic  gas  combines  with  oxygen  in  different  pro¬ 
portions,  and  forms  compounds  very  different  in  their 
to  JIT**  nature  and  properties.  In  one  proportion  it  conftitutes 
the  air  of  the  atmofphere  ;  in  another,  what  is  called  ni¬ 
trous  oxide ,  and  in  a  third,  nitrous  gas .  Thefe  we  (hall 
examine  in  their  order  in  the  following  fe&ions. 

Sect.  I.  Of  Atmospheric  Air, 

1 .  The  air  of  the  atmofphere  is  conipofed  of  azotic  and 
oxygen  gafes.  This  is  an  invifible  elaftic  fluid,  which 
may  be  indefinitely  compreffed  and  dilated.  The  fpe- 
cific  gravity  of  atmofpheric  air  is  o.OOl2,mr  about  816 
times  lighter  than  water.  This  is  to  be  underftood 
wl^pn  the  temperature  is  between  50°  and'6o°,  and, 
when  the  barometer  is  at  30  inches.  The  preffure  of 
the  air  of  the  atmofphere  is  nearly  equal'  to  1  jib.  on 
every  fquare  inch. 

2.  Till  the  difeoveries  of  modern  chcmiftry,  atmo¬ 
fpheric  air  was  confidercd  one  of  the  four  Ample  ele¬ 
mentary  fubftances,  of  which  all  bodies  are  eompofed. 
But  the  experiments  and  refearches  of  Prieftley  and  of 
Seheele1  fully  demonftrated  the  exiftenee  of*  two  fepa- 
rate  fubftances,  totally  diftinft  from  each  other  in  their 
natures  and  properties.  Oxygen  gas,  one  of  the  com¬ 
ponent  parts  of  atmofpheric  air,  was,  according  to  Dr 
Prieftley,  completely  freed  from  phlogifton  \  and  hence 
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he  calls  it  dephlofticated  air,  which  was  in  am  eminent  Azotic  Gas. 
degree,  fit  for  refpiration  and  combuftion  ;  but  azotic 
gas,  the  other  component  part,  was  fuppofed-to  be  fatu- 
rated  with  phlogifton,  and  therefore  unfit,  as  it  was 
found  to  be,  for  thefe  purpofes.  To  the  latter,  the  azo¬ 
tic  gas,  Scheele  gave  the  name  of  foul  air, 

3.  According  to  the  experiments  of  Lavoifier,  the  Proportion 
proportions  of  the  two  gafes  which  exift  in  atmofpheric  of  -zotic 
air,  are  73  parts  of  azotic  gas,  and  27  of  oxygen  gas.  a^e®xy£tn 
But  according  to  later  experiments  the  proportions  are^  ^ 
found  to  be  7  8- of  azotic  ga3,  and  22  of  oxygen  gas 

by  bulk  3  or  by  weight,  74  of  azotic  and  26  of  oxy- 

ge*gas-  .  359 

The  proportions  of  thefe  two  gafes  in  atmofpheric  always  con  . 

air  are  uniform  and  conftant.  They  have  been  foundftant* 
to  be  nearly  the  fame  in  all  parts  of  the  world,  and  in 
all  feafons  of  the  year,  where  experiments  have  been 
made. 

4.  A  queftion  Has  arifen  among  philofophers  concern-  Conftitution 
ing  the  conftitution  of  the  atmofphere,  whether  its  com-oftheatmo- 
ponent  parts -are  to  be  confidered  merely  as  a  mecha-  *phve* 
nical  mixture,  or  as  a  chemical  combination.  To  the 

latter  opinion  the  greater  number  of  chemifts  are  in¬ 
clined,  from  the  conftancy  of  the  proportions  of  the  com-  36  r 
ponent  parts  of  the  atmofphere,  thele  part£  always  bo-  SuPP°fed  t0 
ing  found  in  the  fame  proportion  at  all  heights,  and  mica]Che~ 
never Separating  according  to  their  fpecific  gravities  5  bina^tion,111" 
from  its  poflefling  diftinft  properties  \  and  from  its  con¬ 
tinuing  the  fame,  whatever  proceffes  are  carried  on  in  it, 
or  whatever  proportions  of  oxygen  may  be  abforbed 
during  thefe  procoffes.  ^62 

A  contrary  opinion  has  been  adopted  by  Mr  Dal- or  a  mecha- 
ton,  which  he  has  endeavoured  to  eftablilh  by  fomc mcal  mik* 
very  acute  mathematical  reafoning.  According  to  this turC* 
ingenious  hypothefis,  the  elaftic  fluids  which  exift  in  the 
atmofphere  have  no  mutual  a&ion  whatever.  The 
particles  of  one  fluid  are  only  attracted  and  repelled  by 
each  other,  but  are  not  a&ed  upon  by  the  particles  of 
another  fluid.  The  particles  of  the  different  fluids, 
with  regard  to  each  other,  are  fubjedted  to  the  laws  of 
inelaftic  bodies  *.  *  Munch ef, 

Mem .  vol. 

Sect.  II.  Of  Nitrous  Oxide  Gas,  v*p*53S- 

I.  This  gas  is  moft  readily  obtained  by  decompofing  procefs  for 
nitrate  of  ammonia,  a  fait  eompofed  of  nitric  acid  and  obtaining 
ammonia,  the  properties  of  which  will  be  afterwards  this  gas. 
particularly  detailed.  The  cryftals  of  this  fait  are  put 
into  a  retort,  and  expofed  to  a  temperature  between 
340°  and  500°.  It  very  foon  melts  after  the  heat  is 
applied,  and  a  great  quantity  of  gas  is  emitted,  at  firft 
in  the  form  of  white  fumos,  but  afterwards  tranfparent 
and  colotrrlefs.  This  may  be  received  in  jars  over  wa¬ 
ter  in  the  ufual  w'ay.  This  is  the  nitrous  oxide  gas, 
the  gafeous  oxide  of  azote,  or,  as  it  has  been  called  by 
fomc,  from  the  pleafurable  fenfations  it  excites  on  be¬ 
ing  refpired,  the  gas  ofparadife .  The  firft  part  of  the 
gas  which  comes  over  is  not  quite  fo  pure  as  when  it 
is  given  out  flowly,  and  when  it  is  tranfparent.  When 
therefore  it  is  refpired,  care  ftiould  be  taken  to  fepa- 
rate  what  comes  off  firft,  from  ■  the  reft.  This  gas,  as 
is  obvious  from  the  procefs,  is  obtained  by  the  $ecom- 
pofition  of  the  nitrate  of  ammonia  $  but  the  change 

w  hich 


(b)  The  component  parts  of  water  are  oxygen  and  hydrogen,  as  we  fhall  find  afterwards* 


3<>4 

Difcovery. 


494  C  H  E  M  I 

Azotic  Gas. -which-  takes  place  will  be  better  underftbod,  when  we 
' - 'come  to  treat  of  the  fait  itfelf,  being  previoufly  ac¬ 

quainted  with  its  eonftituent  parts, 

2.  This  gas  was  called  by  Dr  Prieftley  dephlogifti- 
cated  nitrous  gas  ;  and  it  was  difeovered  by  him  in  the 
year  1776.  Its  component  parts  were  ascertained  by  the 
affoeiated  Dutch  ehemifts  ;  but  its  nature  and  proper- 

*bfs ?  1S00  tJes  were  more  ^ully and  Preeife]y  inveftigated  by Mr 

365  Davy  *. 

Properties.  3.  In  its  phyfieal  properties,  'this  gas  refembles  com¬ 
mon  air.  It  is  elaitic,  tranfparent,  and  eolourlefs.  The 
fpecitie  gravity,  as  it  has  been  eftimated  by  Mr  Davy, 
is  0.00197.  One  hundred  eubic  inehes  of  it  weigh 
50.20  grs.  The  component  parts  of  nitrous  oxide  gas 
arc  63  of  azote,  and  37  of  oxygen  gas. 

Some  combuftibles  burn  in  this  gas  nearly  as  well  as 
in  oxygen  gas,  but  with  this  difference,  that  they  muft 
be  in  a  ftate  of  ignition. 

Pyropliorus,  whieh  fpontaneoufly  inflames  fo  low  as 
,  the  temperature  of  40°  in  atmofpherie  air,  will  not 
burn  in  nitrous  oxide  gas,  till  it  is  railed  to  a  tempera¬ 
ture  above  212°.  A  burning  taper  introduced  into 
pure  nitrous  oxide  gas,  burns  at  firft  with  a  brilliant 
white  light,  and  fparkles  as  in  ox'ygen  gas  ;  but  as  the 
combuftion  goes  on,  the  flame  gradually  lengthens,  and 
is  furrounded  with  a  pale  blue  light.  Phofphorus  burns 
in  it  with  a  brilliancy  not  much  inferior  to  its  combuf- 
„66  tion  in  oxygen  gas. 

■EtTeas  in  4.  It  was  at  fuPP°^ed  &at  gas  1S  unfit  re~ 

reCpiring  it.  fpiration,  but  the  experiments  of  Mr  Davy  have  fhewn 
the  contrary  *,  and  the  Angular  effeas  whieh  it  produ¬ 
ces  on  the  animal  frame  have  exeited  much  intereft. 
From  thefe  experiments,  and  from  many  others  which 
have  been  fince  repeated,  it  appears  that  it  may  be  re- 
fpired  for  fome  minutes  without  injury..  In  fome  cafes 
it  produces  no  eifea  whatever  3  but,  in  general,  the 
fenfations  it  exeites  are  fimilar  to  thefe  of  intoxication 5 
but  they  are  rarely  followed  by  its  unpleafant  effeas. 
Mr  Davy  deferibes  his  own  feelings  when  he  refpired 
ihis  gas,  in  the  following  words. 

“  Having  previoufly  clofed  my  noffrils  and  exhaufted 
my  lungs,  I  breathed  four  quarts  of  nitrous  oxide  from 
and  into  a  filk  bag.  The  firft  feelings  were  giddinefs, 
fenfe  of  fullnefs  of  the  head,  and  indiftina  fenfation  5 
but  in  lefs  than  half  a  minute,  the  refpiration  being  con¬ 
tinued,  they  diminifhed  gradually,  and  were  fueceeded 
by  a  fenfation  analogous  to  gentle  preffure  .on  all  the 
mufeles,  attended  by  a  highly  pleafurable  thrilling,  par¬ 
ticularly  in  the  cheft  and  the  extremities.  The  objeas 
around  me  beeame  dazzling,  and  my  hearing  more  acute. 
Towards  the  laft  infpirations,  the  thrilling  increafed, 
the  fenfe  of  mufeular  power  became  greater,  and  at  laft 
an  irreftftible  propenfity  to  aaion  was  indulged  in  3  I 
rceollca  but  indiltinaiy  what  followed  5  I  know  that 
my  motions  were  various  and  violent. 

“  Thefe  effeas  very  foon  ceafed  after  refpiration. 
In  ten  minutes  I  had  recovered  my  natural  ftate  of 
mind.  The  thrilling  in  the  extremities  continued 
longer  than  the  other  fenfations. 

14  This  experiment  was  made  in  the  morning  ;  no 
languor  or  exhauftion  was  confequent,  my  feelings 


S  T  R  Y. 


throughout  the  day  were  as  ufual,  ‘rmd  I  pafied  the  Azotic  roj 
night  in  undifturbed  repofe 

But  although  it  may  be  refpired  for  a  fliort  time  with*  &rv’| 
impunity,  not  more  than  3  or  4  minutes,  yet  animals ! 
that  are  confined  in  it  foon  become  rcftlefs  and  uneafy,^'  ^7*  ! 
and  at  laft  expire.  From  this  therefore  it  appears  that 
it  is  unfit  for  the  fupport  of  animal  life,  and  perhaps 
could  not  at  all  be  refpired,  if  the  lungs  were  previ¬ 
oufly  exhaufted  of  atmofpherie  air.  -  g 

5.  The  tafte  of  nitrous  oxide  gas,  when  in  a  ftate  of  Tafte  arif 
purity,  is  diftindly  fweet  to  the  tongue  and  palate  3  and^eii. 

it  lias  an  agreeable  odour.  Mr  Davy  obferves,  that  he 
often  thought  it  produced  a  feeling  fomewhat  analogous, 
as  he  expreffes  it,  to  tafte,  in  its  application  to  the  lungs;  |  ^ 
for  in  one  or  two  experiments  lie  perceived  a  diftimft  p,  ^ 
fenfe  of  warmth  in  the  cheft  f  .  . 

6.  Water  abforbs  nitrous  oxide  gas  in  confiderable  js  ahforb« 
proportion.  When  the  water  is  agitated,  0.54  parts  by  water, ! 
of  its  bulk,  or  0.27  of  its  weight,  combine  with  it. 

The  water  beeomes  fweetifli,  and  the  whole  of  the  gas 
may  be  expelled  from  it  unchanged,  by  boiling. 

7.  No  change  takes  place  upon  this  gas  by  the  a&ion 
of  light,  but  when  it  is  expofed  to  a  high  temperature, 
as  when  the  *!e£lric  fpark  is  fent  through  it,  or  when  it 
is  made  to  pafs  through  a  red-hot  poreelain  tube,  it  is 
decompofed,  and  converted  into  common  air  and  nitric 
.acid. 


Sect.  III.  Of  Nitrous  Gas . 


1.  If  a  quantity  of  pure  copper  filings  be  put  into  aHov?p?c. 
mratrafs  or  retort,  and  diluted  nitric  acid  be  poured  over  *ured. 
.them,  a  violent  effervefcence  takes  plaee,  and  a  great 
quantity  of  gas  is  evolved.  This  is  nitrous  gas .  It 
may  be  obtained  alfo,  by  fubftituting  for  the  copper 
other  metals,  as  iron,  filver,  and  mereury. 

This  gas  is  mentioned  by  Dr  Hales,  but  it  is  to  the 
labours  of  Dr  Prieftley  that  we  are  indebted  for  the 
knowledge  of  its  nature  and  properties. 

2.  This  gas  is  an  elaftic,  colourlefs  fluid,  whieh  has  Properties 
no  fenfible  tafte,  and  does  not  redden  the  timfture  of 
turnfole.  (c). 

Aeeording  to  Mr  Kirwan,  the  fpeeific  gravity  of 
nitrous  gas  is  0.001458,  but  by  Mr  Davy’s  eftimation 
it  is  0.001343.  The  weight  of  100  cubie  inehes  of 
it  is  34.26  grs.  and  it  is  eompofed  of  55.95  oxygen, 
and  44.05  azote  %.  This  gas  is  totally  unfit  for  refpi- j  jm, 
ration.  Animals  that  breathe  it  are  inftantly  fuffocat-p.  565. 
ed. 

Some  combuftibles  burn  in  this  gas.  Phofphorus, 
when  introduced  into  it  in  a  ftate  of  a£live  inflamma¬ 
tion,  burns  with  almoft  as  much  vividnefs  as  in  oxygen 
gas  j|.  Homberg’s  pyrophorus,  a  fubftanee  whieh  takes jj 
fire  when  expofed  to  the  air,  when  introduced  into  this  p.  1 35. 
gas,  inftantly  becomes  red,  and  burns  very  vividly.  In 
this  experiment,  and  in  the  former  with  the  phofphorus, 
thefe  fubftanees  eombine  with  the  oxygen  of  the  nitrous 
gas,  while  heat  and  light  are  emitted  and  azotic  gas  is 
left  behind.  #  371 

3.  Nitrous  gas,  when  expofed  to  the  a6lion  of  heat,  by 
being  made  to  pafs  through  a  red-hot  poreelain  tube,  heat, 

undergoes 


(c)  This  is  a  teft  for  acid  fubftanees,  which  will  be  mentioned  particularly  afterwards, 
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undergoes  no  change*.  It  Is  abforbed  by  water. 
When  the  water  is  freed  from  air,  it  abforbs  about 
of  its  bulk  of  nitrous  gas,  at  the  common  temperature, 
and  when  it  is  boiled  or  frozen,  the  gas  feparates  un¬ 
changed.  The  water  thus  impregnated  with  nitrous 
gas,  has  no  peculiar  tafte,  nor  does  it  alter  the  colour 
of  vegetable  blues. 

4,  When  a  quantity  of  atmofpherical  air  is  introduced 
into  ajar  containing  nitrous  gas,  a  red  colour  appears 
from  the  mixture  of  the  two  gafes  ;  they  are  diminifti- 
ed  in  bulk,  and  heat  is  evolved.  The  produdt  is  ni¬ 
trous  acid.  If  oxygen  gas  be  employed  in  place  of  at- 
mofpheric  air,  the  whole  of  the  two  gafes  will  be  con¬ 
verted  into  a  liquid.  The  diminution  of  bulk  is  owing 
to  the  condenfation  of  the  elaftic  fluids,  and  the*  evo¬ 
lution  of  caloric  mufl  be  aferibed  to  the  change  of 
date,  from  that  of  elaftic  fluid  to  that  of  liquid. 

Azotic  gas  alfo  enters  into  combination  with  oxy^ 
gen  in  a  different  proportion  from  what  has  been  ftated 
above,  forming  nitrous  and  nitric  acids  \  but  thefe  will 
come  more  properly  to  be  treated  of  among  the  clafs 
of  acids. 

The  following  table  exhibits  at  one  view  the  differ¬ 
ent  proportions  of  oxygen  and  azotic  gafes  in  the  com¬ 
pounds  formed  by  thefe  two  fubftaneer. 


100  cubic  inches. 

Weight  in 
grains. 

In  100  grains, 
Proportions  of 

1 - 

Azote. 

Oxygen. 

Atmofpheric  air 
Nitrous  oxide 
Nitrous  gas 
Nitric  aeid 

3T.1° 

50.20 

34.26 

76.OO 

73*0° 

63*3° 

44.05 

29.50 

27.00 
36. 7° 
55-95 
70.50 

of 

'mg. 


Chap.  VI.  Of  HYDROGEN  GAS. 

1.  This  gas  has  been  long  known  under  the  name  of 
the  fire-damp  of  the  miners.  Its  combuftible  property 
is  deferibed  in  the  works  of  Boyle  and  Hales,  of  Boer- 
haave,  and  of  Stahl  *,  but  it  was  not  till  th*e  year  1766 
that  its  properties  were  particularly  afeertained,  and 
the  difference  between  it  and  atmofpheric  air  pointed 
out  by  Mr  Cavendifh.  Its  properties  and  combina¬ 
tions  were  more  fully  investigated  by  Prieflley  and 
Scheele,  Scnebier  and  Volta,  under  the  name  of  in - 
flammable  gas  or  air .  It  is  now  diftinguifhed  by  the 
name  of  hydrogen  gas,  and  its  bafe  by  that  of  hydrogen. 

Like  the  two  former,  oxygen  and  azote,  it  is  never 
obtained  in  an  uncombined  ftate.  Its  properties  can 
only  be  examined  in  a  ftate  of  gas. 

2.  Hydrogen  gas  may  be  obtained  in  a  ftate  of  toler¬ 
able  purity  by  the  following  proeefs.  Take  one  part  of 
clean  iron  filings,  and  introduce  them  into  a  tubulated 
retort,  and  add  two  parts  of  fulphuric  acid  previoufly 
diluted  with  four  times  its  bulk  of  water.  A  violent 
effervefcence  immediately  takes  place,  and  great  abun¬ 
dance  of  air  bubbles  make  their  efeape.  Put  in  the 
ftopper  of  the  retort,  and  place  the  beak  of  it  under  the 
ftelf  in  the  pneumatic  trough,  and  let  the  gas  which 
comes  over  be  received  in  proper  veffels.  The  gas 
^hich  1$.  thus  obtained,  is  hydrogen  gas ,  which  is  dif- 
tmguifhed  by  the  following  properties. 
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3.  In  its  phyfical  properties  it  refembles  common  air.  Hydrogen 

It  is  invifible  and  elaftic,  and  may  be  indefinitely  com-  G*s'  ^ 
preffed  and  expanded.  ^ 

Its  fpecific  gravity  has  been  varioufly  eftimated,  Properties, 
owing,  perhaps,  to  its  different  degrees  of  purity. 
According  to  Lavoifier,  it  is  0.OO0094,  which  is  nearly 
1 2  times  lighter  than  atmofpherical  air  }  but,  accord¬ 
ing  to  Mr  Kir  wan,  it  is  0.0001 0. 

Hydrogen  gas  is  unfit  for  fupporting  combuftion. 

If  a  lighted  candle  be  fuddenly  plunged  in  a  veffel 
filled  with  hydrogen  gas,  it  is  immediately  extinguifhed  } 
or  if  an  inverted  jar  filled  with  hydrogen  gas  be  fud¬ 
denly  brought  over  a  lighted  candle,  it  is  extinguifhed 
in  the'  fame  “way.  The  latter  experiment  is  the  mofl 
effectual,  on  account  of  the  fmall  fpeeific  gravity  of 
the  hydrogen  gas,  which  is  prevented  from  efcaping 
by  riling  upwards  when  the  jar  inverted. 

It  is  alfo  unfit  for  refpiration. 

When  fmall  animals  are  end  ofed  in  a  *  veffel  filled 
with  this  gas,  they  are  foon  thrown  into-  convulfions,  - 
and  expire.  Scheele,  however,  who  firft  made  the  * 

attempt,  breathed  it  feveral  times  without  mueh  in¬ 
jury.  Fontana  made  the  fame  experiment,  and  he  fup- 
pofes  that  this  was  owing  to  the  common  air  in  the  lungs 
before  refpiration  of  the  hydrogen  gas  5  for  when  he 
made  a  full  expiration,  before  he  began  to  breathe  the 
hydrogen  gas,  he  could  only  infpire  it  three  times, 
and  thefe  three  produced  great  languor  and  oppreflion 
about  the  breaft.  This  is  confirmed  by  Mr  Davy  of 
the  royal  inflitution,  who,  in  fome  experiments  on  him- 
felf  found,  that,  after  having  exhaufted  the  lungs  as 
much  as  pofiible,  he  could  not  refpire  this  gas  for  half 
a  minute.  It  produecd  uneafy  feelings  in  the  cheft, 
momentary  lofs  of  mufcular  power,  and  fometimes  a 
tranfient  giddinefs  *.  From  thefe  experiments,  there-  *  ^avfs 
fore,  it  may  be  concluded,  that  hydrogen  gas  is  \jo\sl.^efearc^€T* 
ly  incapable  of  fupporting  animal  life.  -  ^  401‘ 

4.  But  although  hydrogen  gas  be  unfit,  for  the  fupportIs  Co^buf- 
of  combuftion,  or  for  refpiration  j  yet  it  is  itfelf  a  highly  tibia- 
combuftible  fubftance.  If  a  jar  be  filled  with  hydro¬ 
gen  gas,  and  a  burning  taper  be  applied,  the  gas  will 

take  fire,  and  burn*  with  a  flame  which  is  more  or  lefs  ' 
coloured  according  to  the  purity  of  the  gas.  When 
the  gas  is  in  the  pureft  ftate  that  can  be  obtained,  it 
is  of  a  white  colour  y  but  when  it  ‘  holds  charcoal  in 
folution,  it  is  of  a  reddifh  colour.  .  377 

5.  Hydrogen  gas,  if  other  gafes  be  entirely  excluded,  Co™bmes 
undergoes  no  change  when  it  is  kept  in  contact  with™*  ^vater 
water,  nor  is  any  part  of  it  abforbed  by  the  water  :  prepare. 
But  when  artificial  prefture  is  employed,  wrater  is  faid  s 

to  abforb  a  third  part  of  its  bulk  of  the  gas.  No  per- a  remedy* 
ceptible  change  is  obferved  in  the  tafte  of  the  water  in  dileafe. 
thus  impregnated  with  hydrogen  gas  y  it  is  recom-f Phil. Mag, 
mended  by  Mr  Paul  as  beneficial  in  nervous  diforders,  vol.  xv.  p. 
and  in  inflammatory  fevers-f.  93- 

#  Hydrogen  gas,  on  account  of  its  being  fo  much  zmploytcl 
lighter  than  atmofpherical  air,  has  been  employed  for  the  m  balloons, 
purpofe  of  filling  air  balloons.  When  perfe&ly  pure, 
it  is  12  or  13  times  lighter  than  the  fame  bulk  of  at- 
mofplierical  air  ;  but,  In  the  ufual  way  of  obtaining 
it,  the  fpecific  gravity  of  hydrogen  gas  is  feven  or 
eight  times  lefs  than  that  of  common  air.  See  Aero¬ 
station  3So 

6.  If  hydrogen  gas  and  atmofpherical  air  be  mixed  to- Explodes* 
gether,  they  remain  unaltered'}  but  if  one  pait  of  oxy- 
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Hydrogen  gen  gas,  and  two  parts  of  hydrogen  gas,  be  introduced 
,  ^as*  into  a  phial,  and  a  burning  taper  be  applied  to  its  mouth, 
8r  the  mixed  gafes  will  explode  with  a  loud  noife,  and  the 

With  at-  bulk  will  be  greatly  diminifhed.  The  whole  of  the 
mofpheric  oxygen  of  the  atmofpheric  air  difappears,  and  the  azotic 
air*  n,  Sas  °nly  remains.  If  one  part  of  oxygen  gas  and 
And^with  Parts  hydrogen  gas  be  mixed  together  in  a  phial, ^  and 
oxygen  gas.  exploded  in  the  fame  way,  they  both  difappear.  This 
may  be  proved  by  mixing  the  two  gafes  in  a  jar  over 
water  or  mercury,  and  exploding  them  by  means  of  the 
ele&ric  fpark.  The  gafes  difappear  j  a  vacuum  is  con- 
fequently  formed  in  the  jar,  and  the  water  or  the  mer¬ 
cury,  by  the  preffure  of  the  air,  is  forced  up.  If  the 
experiment  has  been  made  over  mercury,  and  if  the  in- 
lide  of  the  jar  was  previoufly  free  from  moifturc,  drops 
of  water  w  ill  appear,  which  have  been  formed  by  the 
combination  X)f  the  two  gafes.  Water,  therefore,  is 
compofed  of  oxygen  and  hydrogen  gas.  This  is  a  cafe 
of  true  combuftion.  Oxygen  combines  with  the  com- 
buftible  body  ;  light  and  caloric  are  evolved,  and  the 
vefult  of  this  a&ion  and  combination  is  one  of  the  pro- 
du6ts  of  combuilion,  namely  water.  The  difeovery  of 
the  compolition  of  water,  undoubtedly  one  of  the  moil 
important  in  modern  chemillry,  will  be  the  fubje£l  of 
the  following  fe&ion. 


Sect.  I.  Of  Water. 


tin  ^nce  i.  Water  a£ls  fo  important  a  part  in  many  chemical 
ia'cheraif-  aftions  and  combinations,  that  its  nature  and  properties 
'try.  fhould  be  early  known.  Before  the  difeoveries  of  mo¬ 

dern  chemillry,  it  w'as  coniidered  as  a  fimple  fubftance, 
and  one  of  the  four  elements  which  enter  into  the  con- 
ftitution  of  all  bodies  in  nature. 

The  fortunate  difeovery  of  the  compofition  of  water, 
is  undoubtedly  one  of  the  moll  important  which  has 
been  made  in  chemical  fcience.  We  have  already 
mentioned,  that  the  produft  of  oxygen  and  hydrogen 
gafes,  when  exploded  together,  is  water  (d)  :  but  in  a 
fubjeCl  of  fo  much  importance,  it  will  be  neceffary  to 
enter  more  into  detail  \  and  this  we  fliall  do,  ill,  by 
Hating  the  experiments  on  the  bafis  of  w  hich  the  proofs 
of  its  compofition  reft  5  and  2dly,  by  giving  a'  ftiort 
hiftorical  view'  of  the  progrefs  of  the  difeovery. 

2.  Various  experiments  have  been  made  to  afeertam 
this  faCl  *,  but  tbofe  which  were  made  by  Lavoifier  be¬ 
ing  on  a  larger  fcale,  and  performed  with  fucb  pre¬ 
cautions  as  to  infure  accuracy  and  prccilion,  the  fol¬ 
lowing  account  of  them  will  be  the  more  fatisfac- 
tory. 


‘  3S4 

Broof  of  the 
compofi¬ 
tion  of  wa¬ 
ter  by  ana¬ 
lytic. 


1.  Proof  of  the  Compofition  of  Water . 

Exper.  a .  Take  a  porcelain  or  glafs  tube  from  8  to 
12  lines  diameter,  and  place  it  acrofs  the  furnace 
JLFCD,  with  a  gentle  inclination  from  E  to  F  (E). 
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The  higher  extremity  of  the  tube  is  then  luted  to  the  HydroJ 
glafs  retort  A,  containing  a  known  quantity  of  diftill-  Gas. 
ed  water.  To  the  lower  extremity  F  is  luted  thepj^^i 
worm  SS,  the  lower  end  of  which  is  fixed  in  the  neckcxLu,! 
of  the  bottle  H,  which  bottle  has  the  bent  tube  KKFig.  3.’ 
fixed  to  a  fecond  opening.  This  bent  tube  is  intended 
to  carry  off  any  elaftic  fluids  which  may  efcape  into 
the  bottle  H.  A  fire  is  then,  lighted  in  the  furnace 
EFCD,  fufticient  to  keep  the  tube  EF  red  hot,  but 
not  to  melt  it.  The  water  in  the  retort  A  is  kept 
boiling  by  a  fire  in  the  furnace  WXX.  The  wrater 
is  gradually  changed  into  fteam  by  the  heat  of  the  two 
furnaces.  It  paffes  through  the  tube  EF  into  the  worm 
SS,  where  it  is  condenled,  and  then  drops  into  the 
bottle  H.  When  the  whole  water  is  evaporated,  and 
all  the  communicating  veffels  are  emptied  into  the  bot¬ 
tle  H,  it  is  found  to  contain  exa&ly  the  fame  quantity 
which  was  put  into  the  retort.  This  experiment  there¬ 
fore  is  a  fimple  diftiilation. 

Exper.  b.  Every  thing  being  difpofed  as  in  the  lafl 
experiment,  let  27  grains  of  pure  charcoal,  broken  in¬ 
to  fmall  parts,  and  which  has  been  expofed  to  a  red 
heat  in  a  clofe  veffel,  be  introduced  into  the  tube  EF. 

The  experiment  is  then  performed  in  the  fame  manner 
as  the  former.  The  water  is  evaporated,  and  a  por¬ 
tion  of  it  is  again  condenfed  in  the  worm  SS,  and  then 
falls  into  the  bottle  H ;  but  at  the  fame  time  a  confi- 
derable  quantity  of  an  elaftic  fluid  efcapes  through  the 
tube  KK,  which  is  received  in  veffels.  When  the  wa¬ 
ter  is  entirely  evaporated,  and  the  tube  examined,  the 
28  grains  of  charcoal  have  wholly  difappeared. 

When  the  water  in  the  bottle  H  is  examined,  it 
is  found  to  have  loft  85.7  grains  of  its  weight  5  and 
when  the  elaftic  fluid  which  paffed  off  by  the  tube 
KK  is  weighed,  it  is  found  to  weigh  1 13.7  grains, 
which  is  exactly  the  weight  which  the  water  has  loft, 
added  to'  the  28  grains  of  charcoal  which  had  difap¬ 
peared.  The  elaftic  fluid,  on  examination,  is  difeo- 
vered  to  be  of  two  kinds  •,  namely,  144  cubical  inches 
of  carbonic  acid  gas  weighing  100  grains,  and  380  cu¬ 
bical  inches  of  a  very  light  gas  weighing  only  13.7 
grains.  Now  XOO  grains  of  carbonic  acid  gas  confift 
of  72  grains  of  oxygen,  combined  with  28  grains  of 
carbone.  It  is  therefore  evident,  that  the  28  grains  of 
charcoal  mull  have  acquired  72  grains  of  oxygen 
from  the  water.  It  is  alfo  evident,  that  85.7  grains 
of  water  are  compofed  of  72  grains  of  oxygen,  com¬ 
bined  with  13.7  grains  of  a  gas  capable  of  being 
burned. 

Exper .  c.  Every  thing  being  put  in  the  fame^or- 
der  as  in  the  two  former  experiments,  with  this  differ¬ 
ence,  that  inflead  of  the  28*grains  of  charcoal,  274 
grains  of  foft  iron,  in  thin  plates  rolled  up  fpirally,  are 
introduced  into  the  tube  EF.  The  tube  is  kept  red 
hot  while  the  water  is  evaporating  from  the  retort. 

After 


(iO  Sir  Ifaac  Newton  having  difeovered  in  the  courfe  of  his  optical  inveftigations,  that  combuftiblc  bodies  pof- 
fefs  the  greateft  refraClive  power  in  proportion  to  their  denfity,  and  observing  the  great  refraCling  power  of  water, 
conjectured  with  aftonifhing  fagacity  that  it  mull  contain  a  combuftiblc  fubftance.  In  the  fame  way  he  was  led 
to  a  fimilar  conjeaure  with  regard  to  the  diamond  ;  both  which  have  been  verified.  #  r  , 

fi:")  The  tube  EF,  if  of  glafs,  fhould  be  fuch  as  can  bear  a  ftrong  heat  without  melting.  It  fhould  alio  e 
coated  over  with  a  lute  compofed  of  clay  and  powdered  Hone- ware  5  and  to  prevent  it  from  bending  dunng  t  e 
experiment,  it  xnuft  be  fepported  about  the  middle  by  an  iron  bar. 


I'.lrogca 

as. 


Uss 

f>  fed  by 
fv  efis. 
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Alter  the  water  has  been  diftilled,  it  is  found  to  have 
loft  IOO  grains.  The  gas  or  elaftic  fluid  weighs  15 
grains,  and  the  iron  has  gained  85  grains  additional 
weight,  which  put  together  make  up  ico  grains,  the 
weight  which  the  water  has  loft.  The  iron  has  all 
the  qualities  which  it  would  have  received  by  be¬ 
ing  burned  in  oxygen  gas.  It  is  a  true  oxide  (or 
calx)  of  iron.  We  have  the  fame  refult  as  in  the 
laft  experiment,  and  have  therefore  another  proof 
for  concluding,  that  IOO  grains  of  water  conflft  of  85 
grains  of  oxygen,  and  1 5  of  the  bafe  of  inflammable 
gas. 

We  have  now  exhibited  two  fuflicient  proofs,  that 
water  is  eompofed  of  oxygen  and  hydrogen  j  but  as  the 
compofttion  of  water  is  fo  interefting  and  important  a 
fubjedt,  M.  Lavoifterwas  not  fatisfied  with  thefe  proofs 
alone.  He  juftly  concluded,  that  if  water  be  a  com¬ 
pound  of  two  fubftances,  it  ought  to  follow,  that  by 
reuniting  thefe  two  fubftances,  water  would  be  produced. 
He  accordingly  proved  the  truth  of  this  conclufion  by 
the  following  experiment. 

Exper .  d .  He  took  a  large  cryftal  balloon  A,  fig.  4. 
containing  about  30  pints,  and  having  a  large  mouth  ; 
round  which  was  cemented  the  plate  of  copper  BC, 
pierced  with  four  holes,  through  which  four  tubes  pafs. 
The  firft  tube  H  h  is  intended  to  exhauil  the  balloon 
of  its  air,  by  adapting  it  to  an  air  pump.  The  fecond 
tube  g g  communicates  with  a  refervoir  of  oxygen  gas 
plaeed  at  MM.  The  third  tube  d  D  £  is  connedled 
with  a  refervoir  of  hydrogenous  gas  at  NN.  The 
fourth  tube  contains  a  metallic  wire  GL,  having  a 
knob  at  its  lower  extremity  L,  from  which  an  ele&ric 
fpark  is  pafled  to  in  order  to  fet  fire  to  the  hydrogen 
gas.  The  metallic  wire  is  moveable  in  the  tube,  that 
the  knob  L  may  be  either  turned  towards  or  away 
from  it,  as  there  is  occafion.  We  muft  alfo  add,  that 
the  three  tubes  H  gg,  dl)d  are  furnilhed  with  ftop- 
eocks. 

It  is  necefiary  that  the  oxygen  gas,  before  being 
put  into  the  refervoir,  fhould  be  completely  purified 
from  carbonic  acid.  This  may  be  done  by  keeping 
it  for  a  long  time  in  contaft  with  a  folution  of  cauftic 
potafh.  The  hydrogen  gas  ought  to  be  purified  in  the 
lame  manner.  The  quantity  employed  ought  to  be 
double  the  bulk  of  the  oxygen  gas.  It  is  belt  procured 
from  water  by  means  of  iron,  as  was  defer ibed  in  Ex¬ 
periment  Third. 

Great  care  muft  alfo  be  taken  to  deprive  the  oxygen 
and  hydrogen  gas  of  every  particle  of  water.  For 
this  purpofe  they  are  made  to  pafs  in  their  way  to  the 
balloon  A,  though  falts  which  have  a  ftrong  attradlion 
for  water  5  as  the  acetite  of  potafti  (a  compound  of 
vinegar  and  vegetable  alkali),  or  the  muriate  or  nitrate 
of  lime  (the  muriatic  or  nitric  acid  combined  with  lime). 
Thefe  falts  are  difpofed  in  the  tubes  MM  and  NN  of 
one  inch  diameter,  and  are  reduced  only  to  a  coarfe 
powder,  that  they  may  not  unite  into  lumps,  and  in¬ 
terrupt  the  paflage  of  the  gafes. 

Every  thing  being  thus  prepared  for  the  experiments, 
the  balloon  is  exhaufted  of  its  air  by  the  tube  H  h ,  and 
is  filled  with  oxygen  gas.  The  hydrogen  gas  is  alfo 
prefled  in  through  the  tube  dD<$  by  a  weight  of  one 
01*  two  inches  of  water.  As  foon  as  the  hydrogen  gas 
enters  the  balloon,  it  is  fet- fire  to  by  an  eledlric  fpark. 
The  comb  11  ft  ion  can  be  kept  up  as  long  as  we  pleafe, 
Vol.  V.  Part  II. 
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by  fupplying  the  balloon  with  frefli  quantities  of  thefe  Hydrogen 
two  gafes.  As  the  combuftion  advances,  a  quantity 
of  water  is  collected  on  the  fides  of  the  balloon,  and  v 
trickles  down  in  drops  to  the  bottom  of  it.  By  know¬ 
ing  the  weight  of  the  gafes  confirmed,  and  the  weight 
of  the  water  produced,  we  ihall  find  that  they  are  pre- 
cifely  equal.  M.  Lavoifier  and  M.  Meufnier  found 
that  it  required  85  parts  by  weight  of  oxygen  gas,  and 
15  parts  of  hydrogen  gas,  to  produce  100  parts  of  wa¬ 
ter. 

Thus  we  have  complete  proofs,  both  analytical  and 
fynthetical,  that  water  is  not  a  fimple  elementary  fub- 
ftance,  as  it  has  been  long  fuppofed,  but  is  compound¬ 
ed  of  two  elements,  oxygen  and  hydrogen. 

But  although  the  knowledge  of  the  component  parts 
of  water  was  finally  confirmed  by  Lavoifier  and  his 
friends,  we  fhall  find  that  fcience  is  indebted  for  its  ori¬ 
gin  and  progrefs,  chiefly,  if  not  entirely,  to  the  Eng- 
lifli  philofophers. 

2.  Hi/lory  of  the  Difcovery  of  the  Compoftion  of  Water . 

1.  So  early  as  the  year  1 77 6,  an  experiment  was  made  Combuftion 
by  Macquer,  to  afeertain  what  would  be  the  product  of  hydro- 
of  the  combuftion  of  hydrogen  gas.  He  accordingly  Sen  yields 
fet  fire  to  a  bottle  full  of  it,  and  held  a  faucer  over  the  water# 
flame,  but  no  foot  appeared  upon  it  as  he  expe&ed, 

for  it  remained  quite  clean  ,  and  was  bedewed  with  drops 
which  were  found  to  be  pure  water.  Various  conjec¬ 
tures  were  now  formed  about  the  nature  of  the  product  387 
of  the  combuftion  of  oxygen  and  hydrogen  gafes.  ByConjec- 
fome  it  was  fuppofed  the  carbonic  acid  gas  ;  by  others tiues* 
it  was  conjedlured  it  would  be  the  fulphurous  or  ful- 
phuric  acid.  The  latter  was  the  opinion  of  M.  La¬ 
voifier.  Such  were  the  experiments  and  opinions  of 
the  French  chemifts,  previous  to  the  year  1781. 

2.  About  the  beginning  of  that  year,  Mr  Warltire,  a  Experiment 
ledlurer  in  natural  philofophy,  had  long  entertained  ty  Warl- 
an  opinion  that  the  combuftion  of  hydrogen  gas  with  pir-c  Lnd 
atmofpheric  air  might  determine  the  qua  ft  ion,  whether  n 

heat  be  a  heavy  body.  Apprehenfive  of  danger  in 
making  the  experiment,  he  had  for  fome  time  declin¬ 
ed  it ;  but  was  at  laft  encouraged  by  Dr  Prieftley,  and 
accordingly  prepared  an  apparatus  for  the  purpofe. 

This  was  a  copper  veffel  properly  fitted,  and  filled 
with  atmofpherical  air .  and  hydrogen  gas,  which  was 
exploded  by  making  the  eledlric  fpark  pafs  through  it. 

A  lofs  of  weight  of  two  grs.  was  obferved  after  the 
combuftion.  A  fimilar  experiment  was  repeated  in 
clofe  glafs  veffels,  which,  though  clean  and  dry  before 
the  combuftion,  became  immediately  wet  with  nioif- 
ture,  and  lined  with  a  footy  matter.  This  footy  mat¬ 
ter,  Dr  Prieftley  afterwards  fuppofed,  proceeded  from 
the  mercury  which  had  been  employed  in  filling  the 


veffel. 
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3.  During  the  fame  year,  Mr  Cavendilh  repeated  the  By  Caver** 
experiments  of  Mr  Warltire  and  Dr  Prieftley.  Htediih. 
performed  them  feveral  times  with  atmofpheric  air 
and  hydrogen  gas,  in  a  veffel  which  held  24,000  grs. 
of  water,  and  he  never  could  perceive  a  lofs  of  weight 
more  than  J-  gr.  and  often  none  at  all.  In  all  thefe 
experiments,  not  the  leaft  footy  matter  appeared  in  the 
infide  of  the  glafs.  To  examine  the  nature  of  the  dew 
which  appeared  in  the  infide  of  the  glafs,  he  burnt 
500,00c  grain  meafures  of  hydrogen  gas  with  about  2rs 
times  that  quantity  of  common  air  }  and  in  this  com- 
3  R  bullion 
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Hydrogen  bullion  be  obtained  135  grs.  of  water,  which  had  nei- 
^  Gc's'  ,  ther  tafte  nor  fmell  j  and  when  it  was  evaporated,  left 
no  fenlible  fediment.  It  feemed  to  be  pure  wa¬ 
ter. 

In  another  experiment,  he  exploded  in  a  glafs  globe, 
19,500  grain  meafures  of  oxygen  gas,  and  37,000  of 
hydrogen  gas,  by  means  of  the  elc&rie  fpark.  The 
refult  of  the  experiment  was  30  grains  of  water,  which 
contained  a  fmall  quantity  of  nitric  acid.  The  expe¬ 
riments  of  Mr  Cavendifli  were  made  in  the  year  1781, 
and  they  are  undoubtedly  conclufive  with  regard  to 
the  compofition  of  water. 

4.  It  would  appear,  that  Mr  Watt  entertained  the 
fame  ideas  on  this  fubjeft.  When  he  was  informed 
by  Dr  Prieftley  of  the  refult  of  thefe  experiments,  he 
obferves  •,  “  Let  us  confider  what  obvioufly  happens 
in  the  deflagration  of  hydrogen  and  oxygen  gafes. 
Thefe  two  kinds  of  air  unite  with  violence,  they  be¬ 
come  red  hot,  and  when  cooling  totally  difappear. 
When  the  veffel  is  ccoled,  a  quantity  of  water  is  found 
in  it  equal  to  the  Weight  of  the  air  employed.  The 
water  is  then  the  only  remaining  product  of  the  pro- 
cefs  \  and  water,  light,  and  heat,  are  all  the  produdls, 
unlefs  there  be  fome  other  matter  fet  free,  which  cfcapes 
our  fenfes.  Are  we  not  then  authorized  to  conclude,  that 
water  is  compofed  of  oxygen  and  hydrogen  gafes,  de¬ 
prived  of  part  of  their  latent  or  elementary  heat  5 
that  oxygen  gas  is  compofed  of  water,  deprived  of  its 
hydrogen,  and  united  to  elementary  heat  and  light  ; 
and  that  the  latter  are  contained  in  it  in  a  latent  Hate, 
fo  as  not  to  be  fenlible  to  the  thermometer  or  to  the 
eye.  And  if  light  be  only  a.  modification  of  heat,  or 
a  circutnflance  attending  it,  or  a  component  part  of 
the  hydrogen  gas,  then  oxygen  gas  is  compofed  of 
water  deprived  of  its  hydrogen,  and  united  to  elemen¬ 
tary  heat 

Thus  it  appears  that  Mr  Watt  had  a  juft  view:  of  the 
compofition  of  water,  and  of  the  nature  of  the  procefa  by 
which  its  component  parts  pafs  to  a  liquid  date  from 
that  of  an  elaltic  fluid. 

5.  Towards  the  end  of  the  fame  year,  M.  Lavoifier 
had  made  fome  experiments,  the  refult  of  which  ftir- 
prifed  him  ;  for  the  produft  of  the  combuHion  of  the 
oxygen  and  hydrogen  gafes,  inilead  of  being  fulphuric 
or  fulphurous.  acid,  as  he.  expe£ted  it,  was  pure,  water. 
This  led  him  to  procure  an  apparatus,  with  which  the 
experiment  might  be  performed  on  a  large  fcale,  and 
with  more  accuracy  and  precifion.  Accordingly  the 
experiments  which  we  have  already  detailed  were  per¬ 
formed  on  the  24th  of  June  I  783,  in  prefence  of  feveral 
academicians,  and  alfo  of  Sir  Charles  Blagden,  who 
was  at  that  time  in  Paris.  A  fimilar  experiment  was. 
afterwards  performed  by  M.  Monge,  with  the  lame 
refult  }  and  it  was  repeated  again  by  Lavoifier  and 
Meufnier,  on  a  fcale  fo  large  as  to  put  the  matter  be¬ 
yond  a  doubt.  The  conclufion,  therefore,  from  the 
whole  was  (as  has  been  Hated  in  detailing  the  experi¬ 
ments  themfelves),  that  water  is  compofed  of  oxygen 
and  hydrogen  ;  and  this:  fa&,  we  believe,  fince  Dr 
PrieHley’s  death,  is  univerfally  admitted. 

6.  If  farther  proofs  were  necefiary  toeftablilh  the  fa<R, 
we  might  refer  the  reader  to  an  elaborate  memoir  on 
the  combuflion  of  hydrogen  gas  in  clofe  veffels  by  the 
celebrated  chemiils  Fourcrcy,  V&uquelin,  and  Seguin, 


1  s  t  r  y. 


*  Philo/. 
Trnnf. 

P-  3.83,* 
39* 

Lavoifier’s 

experi¬ 

ments* 


39* 

}Four  crops, 
&c. 


which  was  read  at  the  academy  of  fciences  in  the  year  Garbos* 

1790*  .  ..  .  .  77^ 

7.  Water  exifts  in  three  different  Hates  \  in  the  folid^"^ 
Hate  or  Hate  of  ice  ;  in  the  liquid,  and  in  the  Hate  ofvlij 
vapour  or  lleam.  Its  principal  properties  have  already  3^ 
been  detailed,  in  treating  of  the  effedls  of  caloric.  ltWatert 
affumes  the  folid  form  when  it  is  cooled  down  to  thethree^ 
temperature  of  3  2°.  In  this  Hate  it  incr cafes  in  bulk,  35^ 
by  which  it  exerts  a  prodigious  expanfive  force,  which Ice* 
is  owing  to  the  new  arrangement  of  its  particles,  which 
affume  a  cryfialline  form,  the  cryilals  eroding  each 
other  at  angles  of  6o°  or  1  20°.  The  fpecific  gravity  of 
ice  is  lefs  than  that  of  water.  { 

When  ice  is  expofed  to  a  temperature  above  3  2°,  it  Water - 
abforbs  caloric,  which  then  becomes  latent,  and  is  con- liquid, 
verted  into  the  liquid  Hate,  or  that  of  water.  At  the 
temperature  of  424-0,  wrater  has  reached  its  maximum 
of  denfity.  According  to  the  experiments  of  Lefevre 
Gineau  f ,  a  French  cuhic  foot  of  diddled  water,  taken  l  .7^" 
at  its  maximum  of  denfity,  is  equal  to  701b.  223  grs.  tr 
French,  =529,452.9492  troy  grains.  An  Englifh  cubic’ 
foot  at  the  fame  temperature  weighs  437,102.4946 
grains  troy.  By  Profcffbr  Robifon’s  experiments  it  is 
ascertained,  that  a  cubic  foot  of  water  at  the  tempera¬ 
ture  of  550  weighs  998.74  avoirdupois  ounces,  of 
43.7.5  grains  troy  each,  or  about  i-J  ounce  lefs  than 
1000  avoirdupois  ounces. 

When  water  is  expofed  to  the  temperature  of  21 2°*  Vapour, 
it  boils,  and  if  this  temperature  be  continued,  the 
w  hole  is;  converted  into  an  elaHic  invifible  fluid,  called 
vapour  or  Hearn.  This,  as  has  been  already  (hewn, 
is  owing  to  the  abforption  of  a  quantity  of  calorie* 
which  is  neeeffary  to  retain  it  in  the  fluid  form.  In 
this  Hate  it  is  about  i8oq  times  its  bulk  when  in  the 
Hate  . of  water.  This  lhews  what  an  expanfive  foree  it 
mud  exert  when  it  is  confined*  and  hence  its  applica¬ 
tion  in  the  Hearn  engine,  of  wLich  it  is  the  moving 
power. 

*  Sect.  II.  Of  Ammonia . 

Hydrogen  alfo  enters  into  combination  with  azote* 
and  forms  a  compound  of  great  importance.  When 
hydrogenand  azotic  gafes  are  mixed  together*  no  change 
takes  place,  nor  has  any  procefa  been  yet  difeovered  by 
which  thefe  two  gafes  can  be  directly  combined  5  but 
when  thefe  are  in  their  nafeent  Hate,  as  it  is  called*  or 
in  the  moment  of  evolution  from  the  bodies  with  which 
they  were  formerly  in  combination,  they  unite  together 
and  form  ammonia,  or  the  volatile  alkali.  It  is  de- 
monHrated  alfo  by  diredl  experiment,  that  this  fubHance 
is  compofed  of  thefe  two  gafes  •*  but  for  the  properties 
of  it,  we  mud  refer  to  the  chapter  on  alkalies,  where 
they  will  be:  fully  detailed. 

Chap.  VII.  Of  CARBONE. 

357 

i.  It  may  appear  at  firH  light  furprifing,  that  the  The  ^ 
diamond,  one  of  the  hardeH  and  mod  indeHru&ible 
fubdances  in  nature,  Ihould  be  arranged  among  com- 
buHible  bodies.  This,  however,  was  conje&ured  by 
Newton,  w  hen  he  confidered  its  great  refra&ing  power,, 
referring  it  to  the  general  law,  that  combudible  bodies 
have  this  power  in  greatdl  perfection.  The  fagacious 

conje&ure 
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rbone,  conjc&ure  of  this  great  philofopher  has  been  fully  ve- 
-Y*-''  rifled.  The  firft  experiment  to  afeertain  the  combufti- 
bility  of  the  diamond,  was  made  in  the  year  1694,  in  the 
prefence  of  Cofmo  III.  grand  duke  of  Tufcany,  by  the 
*ed  by  Florentine  academicians.  In  this  experiment,  the  dia- 
iriment.  mond,  expofed  to  the  heat  of  a  buming-glafs,  firft  be¬ 
came  dull  and  tarnifhed,  loft  of  its  weight,  and  was  at 
laft  entirely  diflipated,  without  the  fmalleft  refidue. 
Some  years  afterwards,  a  fcrics  of  experiments  was  made 
before  Francis  I.  emperor  of  Germany,  in  which  dia* 
monds  were  confuraed  in  the  heat  of  a  furnace.  In  the 
year  1771,  Macquer  firft  obferved  the  diamond  fwell 
up  and  burn  with  a  very  fenfible  flame.  Rouelle  the 
younger,  Cadet,  Mitouart,  and  Darcet,  repeated  the 
fame  experiments,  all  which  tended  to  eftablifh  the  vo¬ 
latility  and  combuftibility  of  the  diamond. 

But  it  is  to  the  celebrated  Lavoifier  that  we  are  in¬ 
debted  for  afeertaining  the  nature  and  produ6t  of  this 
399  combuftion. 

nd  in  2.  But  for  the  fake  of  comparifon,  we  fhall  mention 
torrid  {*ome  0f  the  general  properties  of  the  diamond.  This 
precious  ftone  is  found  in  the  warmer  regions  of  the 
earth,  and  chiefly  in  the  Eaft  Indies  and  the  Brazils. 
It  is  found  cryftallized  in  regular  o&ahedrons,  which 
is  its  primitive  form  *,  that  of  the  molecules  is  the  re- 
gular  tetrahedron.  The  moft  common  form  is  the  fix- 
fided  prifm,  terminating  in  a  fix-fided  pyramid.  What 
are  called  fpheroidal  diamonds,  have  48  curvilineal,  tri¬ 
angular  faces,  which  form  of  cryftal  is  owing,  accord¬ 
ing  to  Hauy,  to  a  regular  decrement,  which  may  be  de¬ 
termined  by  calculation.  The  lapidaries  are  well  ac¬ 
quainted  with  the  direction  of  the  laminae  of  the  dia¬ 
mond,  becaufe  in  that  dire&ion  it  is  found  to  be  moft 
eafily  polifhed.  The  hardeft  diamonds  are  found  to 
have  their  fibres  twifted,  which  by  the  lapidaries  are 
^0I  called  natural  diamonds. 

ipertits.  3.  The  diamond  is  the  hardeft  body  known.  It  can 
only  be  polilhed  with  the  powder  of  itfelf,  which  ys 
procured  by  rubbing  one  diamond  againft  another. 
The  fpecific  gravity  of  the  diamond  is  3.5.  One  of  its 
moft  remarkable  properties  is  its  brilliancy.  When  ex¬ 
pofed  to  the  light  of  the  fun  for  fome  time,  and  after¬ 
wards  carried  into  a  dark  place,  it  appears  luminous,  fo 
that  it  has  the  property  of  abforbing  light.  It  becomes 
very  fenfibly  ele&ric  by  fri&ion,  and  is  therefore  a  non- 
402  condu&or  of  ele&ricity. 

duft  of  4.  As  it  waS  now  ascertained,  that  the  diamond  ex- 
?m"  pofed  to  a  ftrongheat  was  fufceptible  of  combuftion,  and 
10n*  might  be  entirely  diflipated,  Lavoifier  diredfed  bis  at¬ 
tention  in  the  year  1772  to  difcoVcr  the  product  which 
Was  thus  obtained*,  and  he  found  by  experiment,  that 
the  quantity  of  the  diamond,  expofed  to  the  heat  of  a 
burning-glafs  in  oxygen  gas,  eonfumed,  was  in  exa£I 
proportion  to  the  quantity  of  air  which  was  abfbrbed. 
The  air  was  converted  into  carbonic  acid  gas  (f). 
The  quantity  of  the  carbonic  acid  obtained  being  found 
proportional  to  the  quantity  of  diamond  eonfumed,  it 
was  concluded  that  diamond  was  nothing  elfe  but  pure 
carbone.  This  furnifhed  a  ftrikmg  analogy  between 
the  diamond  and  charcoal,  from  the  combuftion  of 
which  a  finiiiar  product  is  obtained.  An  experiment 


made  by  Guyton  in  the  year  1785,  and  a  ilmilar  one  t  Carbone.  ^ 
repeated  in  1797  by  Mr  Tennant,  proved  that  the  dia-  *  ' 

mond  is  combuftible,  and  that  it  burns  like  charcoal  when 
thrown  into  melted  nitre.  The  eonclufion  from  which 
was,  that  the  diamond  and  charcoal  are  competed  of  the 
fame  fubftance.  4°3 

5.  We  fhall  find,  in  inveftigating  the  properties  of A  finiple 
charcoal  in  the  following  fe&ion,  that  the  one  is  a  u 
fimple,  the  other  a  compound  fubftance,  which  will 
enable  us  to  explain  the  remarkable  difference  between 
many  of  the  properties  of  the  diamond  and  charcoal.  404 
Charcoal  burns  in  the  heat  of  an  ordinary  fire,  but  the  Compare.! 
diamond  requires  for  its  combuftion  a  temperature  not 
lefs  than  5000°}  nor  is  the  difference  between  thefe  ;s  a ’cern-~ 
two  bodies  in  fpecific  gravity,  hardnefs,  and  colour,  lefs  pound, 
linking.  Lavoifier  had  afeertained  that  100  parts  of 
carbonic  acid  contained 

28  charcoal, 

72  oxygen. 


IOO 

In  the  experiments  made  by  Guyton  on  the  dia¬ 
mond,  it  appeared  that  carbonic  acid  gas  is  com  pofed 
of 

17.88  diamond, 

82.1  2  oxygen. 


100.00*. 


*  Ann.  (h 


If  then  100  parts  of  carbonic  acid  gas  ate  compofed  Chim.  toffy 
of  the  fame  proportions  of  conftituent  parts,  and  thefc  xxl*  P* 
proportions  are  obtained  both  by  the  combuftion  of  the 
diamond  and  charcoal,  it  muft  neceffariLy  follow  that 
the  charcoal,  which  requires  a  fmaller  proportion  of 
oxygen  to  make  up  the  100  parts  of  carbonic  acid  gas, 
mull  contain  the  difference  of  the  quantity  of  oxygen 
between  the  quantity  with  which  it  combines,  and  the 
quantity  neceffary  to  faturate  the  diamond.  Thus,  dia¬ 
mond  requires  81.12  of  oxygen,  and  charcoal  requires 
only  72,  the  difference  between  which  is  ic.12,  which 
muft  have  been  previoufly  combined  with  the  charcoal 
before  combuftion.  The  28  parts  of  charcoal,  then, 
are  com  pofed  of 


17.88  diamond, 
10. 1  2  oxygen. 


28.00 

Hence  it  follows,  that  too  parts  of  charcoal  confift  of 

63.86  diamond, 

36.14  oxygen. 


100.00 

From  this  account,  therefore,  of  the  nature  and  pro 
perties  of  the  diamond,  it  muft  be  cohfidered  as  ti 
fimple  fubftance,  and  that  fubftance  which  has  received 
the  name  of  carbone  in  the  new  chemical  nomenclature  ; 
very  different  in  its  properties  from  charcoal,,  whieh  is 
a  compound  fubftance,  and  has  received  the  name  of 

3  R  2  oxide 


(F)  Carbonic  acid  gas,  as  will  appear  afterwards,  is  eompofed  of  carbone  and  oxygen, 
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Carbone,  oxide  of  earbone  <*r  diamond  (g).  But  we  fhall  con- 
fider  the  properties  of  the  compound  more  particularly 
in  the  following  fe£tion.  -«*■ 


ter,  gave  out  a  fourth  part.  Thefc  experiments  were  CarK 
made  by  Delametherie  *.  ^£*1 

The  experiments  of  Senebier  feem  to  prove,  that  it 
was  only  the  oxygen  gas  of  the  atmofpheric  air  that 


Sect.  I.  Of  the  Combinations  of  Carbone  with 
Oxtgen . 
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was  ablorbed  by  charcoal ;  but  it  has  been  fince  de- 
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Carbone  enters  into  combination  with  oxygen,  1.  In 
the  ftate  of  charcoal  or  oxide  of  earbone ;  2.  In  the 
form  of  gas,  which  has  been  denominated  the  gafeous 
oxide  of  earbone ,  or  carbonic  oxide  ;  and,  3.  In  another 
proportion,  conftituting  carbonic  acid,  which  alfo  exifts 
in  the  gafeous  ftate.  The  nature  and  properties  of  the 
two  iirft  we  are  now  to  examine :  the  laft  will  be  treat¬ 
ed  of  under  the  clafs  of  acids. 


1.  Charcoal  exifts  in  great  abundance  in  animal  and 
vegetable  matters,  and  it  is  obtained  by  the  partial  de- 
compofition  of  thefe  fubftances.  It  may  be  procured 
by  burning  wood  in  clofe  veflfels ;  and  the  matter  that 
remains  after  this  combuftion,  is  a  black,  fhinmg, 
brittle  fubftance,  which  is  well  known  under  the  name 
of  charred  wood,  or  charcoal.  To  obtain  charcoal 
pure,  it  muft  be  repeatedly  wafhed  with  pure  water, 
and  be  afterwards  expofed  for  fome  time  to  a  ftrong 
heat  in  clofe  veflfels.  Thus  prepared,  if  it  be  entirely 
deprived  of  moifture  and  excluded  from  air,  it  may 
be  expofed  to  the  ftrongeft  heat  without  any  change. 

2.  Charcoal  is  a  good  conductor  of  electricity. 
When  it  is  new  made,  it  is  found  to  have  the  property 
of  removing  the  difagreeable  odour  with  which  animal 
matters  beginning  to  putrify,  clothes  and  other  fub¬ 
ftances,  are  tainted.  On  account  of  this  property,  per¬ 
haps,  and  alfo  on  account  of  its  mechanical  effects,  it 
is  greatly  recommended  as  an  excellent  teeth  powder. 
Charcoal  feems  to  be  quite  indeftructible.  This  is  the 
beft  method  of  preferving  wood  from  decay,  which  is 
expofed  to  the  effects  of  air  and  moifture.  Stakes 
charred  on  the  outfide,  have  remained  in  the  ground 
for  fome  thoufand  years,  and  are  ftill  in  perfect  pre- 
fervation.  This  feems  to  have  been  a  common  prac¬ 
tice  among  the  ancients. 

3.  Charcoal  has  neither  tafte  nor  fmell.  It  is  info- 
luble  in  water,  but  it  abforbs  moifture  in  confider- 
able  proportion.  When  it  is  well  dried,  charcoal  at¬ 
tracts  the  air  very  greedily.  A  piece  of  charcoal  well 
dried,  placed  under  a  jar  over  mercury,  abforbs  the 
air,  and  the  mercury  afeends  rapidly  ;  but  if  a  little 
water  be  introduced  into  the  jar,  the  charcoal  abforbs 
the  moifture,  gives  out  the  air,  and  the  mercury  de- 
feends.  In  fome  experiments  made  with  this  view,  it 
appeared  that  charcoal  abforbed  four  times  its  bulk  of 
air }  and  when  the  charcoal  was  plunged  into  water, 
a  fifth  part  of  this  air  was  difengaged,  which  being 
examined,  a  quantity  of  oxygen  had  difappeared.  In 
another  experiment,  the  charcoal  was  introduced  into 
a  veflfel  filled  with  oxygen  gas,  when  it  abforbed  eight 
limes  its  bulk  of  the  gas,  and  being  plunged  into  wa- 


monftrated,  that  this  only  takes  place  when  the  char- 
coal  is  hot.  The  atmofpheric  air  is  abforbed  un¬ 
changed  when  the  charcoal  is  cold. 

4.  When  the  temperature  of  pure  charcoal  is  raifed 
to  rednefs,  and  if  it  be  then  introduced  into  ajar  of 
oxygen  gas,  it  burns  rapidly,  giving  out  brilliant  fparks, 
but  with  little  flame.  The  charcoal  difappears,  and  the 
oxygen  gas  is  totally  changed.  By  its  combination  with 
the  charcoal  during  the  combuftion,  it  is  converted  into 
a  peculiar  gas,  which  has  received  the  name  of  carbonic 
acid  gas,  the  component  parts  of  which  wTere  difeover- 
ed  by  M.  Lavoifier,  to  be 


28  charcoal, 
72  oxygen. 


100 
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The  properties  of  this  acid  will  be  fully  deferibed  in 
its  place  among  the  clafs  of  acids. 

5.  It  is  generally  agreed  among  chemifts,  that  char¬ 

coal  confifts  of  oxygen  and  earbone  ;  but  a  controverfy 
at  prefent  exifts,  whether  hydrogen  does  not,  in  all 
cafes,  enter  into  its  compofition  ?  Charcoal  prepared  Compel 
in  the  common  way,  always  contains  a  portion  of  hy- don. 
drogen.  It  is  therefore  to  be  confidered  as  a  triple 
compound,  confifting  of  earbone,  oxygen,  and  hydro¬ 
gen.  But  according  to  the  experiments  of  Deformes 
and  Clement,  charcoal  expofed  for  fome  time  in  a 
clofe  veflfel  to  a  very  ftrong  heat,  is  entirely  deprived 
of  its  hydrogen f.  This,  how'ever,  does  not  correfpond  j- 
with  the  experiments  of  Mr  Cruickfhank,  in  which  the^f- 
gafes  obtained  from  charcoal  in  allftatesof  preparation XXX1X 
were  always  found  to  contain  hydrogen.  2 * 

6.  There  is  no  direct  action  between  earbone  and 
azotic  gas  5  but  by  the  action  of  a  third  fubftance. 
Compounds  of  azote,  hydrogen  and  earbone,  which  are 
combined  alfo  with  a  greater  or  leflfer  proportion  of 
oxygen,  frequently  exift  among  vegetable  and  animal 
matters. 


II.  Of  the  Gafeous  Oxide  of  Carbone. 


1.  A  peculiar  inflammable  gas,  which  lias  been  con-Hiftory, 
fidered  of  the  fame  nature  with  the  carbonated  hydro¬ 
gen  gas  to  be  deferibed  in  the  next  flection,  wras  an¬ 
nounced  by  Dr  Prieftley,  from  the  manner  of  its  pro¬ 
duction  and  properties,  as  a  confirmation  of  the  truth 
of  the  phlogiftic  theory.  His  experiments  were  foon 
repeated  by  many  other  chemifts,  and  particularly  by 
Mr  Cruickfhank  of  Woolwich,  who  publifhed  a  very 
fatisfactory  account  of  the  nature,  compofition  and  pro¬ 
perties  of  this  gas.  He  gave  it  the  name  of  the  ga¬ 
feous  oxide  of  earbone .  He  confidered  it  as  confifting 
of  earbone  united  with  oxygen  j  the  oxygen  and  car- 
bone  exifting  in  it  being  nearly  in  the  proportion  of 

two 


l 


(g)  In  the  prefent  nomenclature  of  chemiftry,  the  w'ord  oxide  is  ufed  to  denote  the  combination  of  oxygen 
■jvith  a  bafe,  the  .product  of  which  combination  exhibits  no  acid  properties,  as  in  the  prefent  cafe,  the  combina¬ 
tion  of  oxygen  with  earbone  or  diamond. 
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bone,  two  to  one.  Dr  Prleftley  obtained  it  from  the  gray 
y„v— ox^e>  or  forge  feales  of  iron  and  charcoal.  Mr 
Cruickfhank  alfo  obtained  it  by  a  fimilar  procefs.  He 
hods  01  employed  the  oxides  of  zinc  and  copper  5  the  black 
J  jring.  oxide  of  manganefe  and  litharge.  The  gas  which  is 
obtained  from  thefe  fubilances,  is  a  mixture  of  carbo¬ 
nic  acid  and  the  gafeous  oxide  of  carbone.  Mr  Cruick¬ 
fhank  found,  that  the  oxides  which  moll  readily  part 
with  their  oxygen,  afford  the  greatefl  proportion  of 
carbonic  acid  3  but  the  oxides  which  retain  their  oxy¬ 
gen  more  ftrongly,  give  the  greatefl  proportion  of  the 
gafeous  oxide  of  carbone.  At  the  beginning  of  the 
procefs,  carbonic  acid  comes  over  in  greatefl  abun¬ 
dance  3  it  then  diminifhes,  and  afterwards  nothing  but 
the  gafeous  oxide  is  extricated. 

It  is  alfo  obtained  by  expofmg  to  a  flrong  heat  one 
part  of  pure  charcoal  and  three  parts  of  Carbonate  of 
lime,  flrontites,  or  barytes,  in  an  iron  retort.  The 
carbonic  acid  which  is  in  combination  with  the  earths, 
is  partly  difengaged  unchanged,  and  partly  decompof- 
ed  by  the  charcoal,  and  converted  by  the  a£lion  of  the 
charcoal  into  the  gafeous  oxide  of  carbone.  The  gas 
which  is  obtained  in  this  procefs  is  compofed  of  one 
i'nnal -<frpart  of  carbonic  acid  and  five  parts  of  gafeous  oxide*. 
i  n .  tom.  Xhe  fame  gafe§  are  alf0  obtained,  by  employing  iron 

*  filings  with  the  earthy  carbonates,  and  the  quantity  is 

*  ’  confiderably  increafed  when  pure  iron  is  ufed.  Mr 

Cruickfhank  and  the  French  chemifls  alfo  obtained  it, 
by  making  carbonic  acid  gas  pafs  through  red-hot 
charcoal,  in  an  iron  or  porcelain  tube.  The  carbonic 
acid  is  decompofed,  and  the  gafeous  oxide  is  formed. 

The  carbonic  acid  which  is  mixed  with  the  gafeous 
oxide  obtained  in  all  thefe  proceffes,  may  be  feparated 
by  walking  the  gas  with  lime  water,  and  the  gafeous 
oxide  remains  in  a  flate  of  purity. 

1  ierties.  2-  This  gas  *s  i^^ble  ai*d  elaflic  like  common  air. 
Its  fpecific  gravity  is  0.0011673  100  cubic  inches 
weigh  30  grains. 

It  is  unfit  for  refpiration.  Small  animals  introdu¬ 
ced  into  it  are  inflantaneoufly  fuffocated  3  and  in  fome 
perfons  who  attempted  to  breathe  it,  it  produced  faint- 
nefs  and  giddinefs.  Deformes  and  Clement  think  that 
it  is  probably  owing  to  this  gas  difengaged  from  burn¬ 
ing  charcoal,  that  fudden  death  is  induced  in  clofc 
apartments.  It  is  not  altered  by  palling  it  through  a 
red-hot  tube,  nor  does  it  undergo  any  change  by  being 
expofed  to  light  3  and  it  is  neither  inflamed  nor  dimi- 
nilhed  by  pafling  the  ele£lric  fpark  through  it.  This 
gas  in  contact  with  common  air,  when  fet  fire  to,  burns 
with  a  blue  flame.  When  it  is  made  to  traverfe  a  red- 

Ihot  tube  full  of  air,  it  produces  flight  detonations.  The 
refiduc  of  thefe  combuflions  is  carbonic  acid  and  azote. 

3.  With  oxygen  gas,  if  in  confiderable  proportion,  the 
combuflion  is  very  rapid  3  a  red  flame  is  produced,  and 
the  whole  of  the  gas  is  con  fumed.  The  refidue  in  this 
1 1  id.  combuflion  is  carbonic  acid  f . 

P  P*  According  to  Mr  Cruickfhank,  the  gafeous  oxide  of 

carbone  is  a  compound  of  carbone  and  oxygen. .  I  hirty 
grains  of  it  obtained  from  charcoal  and  metallic  oxides, 
required  13  grains  of  oxygen  to  faturate  it,  and  the 
quantity  of  carbonic  acid  produced  was  35*5*  -Thirty 
grains  obtained  from  iron  filings  and  earthy  carbonate, 
required  13.6  grains  of  oxygen,  which  gave  43.2  grains 
of  carbonic  acid. 

4.  But  according  to  the  experiments  and  conclufions 


of  Berthollet,  the  gafeous  oxides  of  carbone  contain  a  Carbone, 
certain  portion  of  hydrogen  in  their  compofition.  This  1 
quantity,  he  thinks,  amounts  to  about  .04=-^-.  He 
diflinguifhes  two  fpecics  of  inflammable  gas,  which 
contain  carbone  3  the  one  confifls  entirely  of  hydrogen 
and  carbone,  which  he  prepofes  to  denominate  carbo¬ 
nated  hydrogen  gas ,  which  will  be  treated  of  in  the  next 
fedlion.  The  other  fpecies  of  inflammable  gas  is  alfo 
formed  of  hydrogen  and  carbone,  but  contains  a  certain 
portion  of  oxygen.  To  this  he  propofes  to  give  the 
name  of  oxycarbonated  hydrogen  gas.  But  the  refults 
of  the  experiments  of  Crurckfhank  and  others  do  not 
correfpond  with  the  experiments  and  conclufions  of  Ber¬ 
thollet,  in  admitting  any  proportion  of  hydrogen  as  a 
component  part  of  his  oxycarbonated  hydrogen  gas,  or 
of  the  gafeous  oxide  of  carbone.  But  for  an  account  of 
his  obfervations  and  reafonings  on  this  fubjeCl,  fee 
Memoir es  de  Clnflitut  National ey  tom.  iv.  p.  269,  319. 
and  325.  e 

Sect.  II.  Of  Carbonated  Htdrogen  Gas. 

1.  If  a  quantity  of  wet  charcoal  be  introduced  into  Method  of 
a  retort,  and  expoied  to  a  red  heat,  a  great  quantity  of  Procuring, 
gas  paffes  over,  which  may  be  collected  in  jars  in  the 
pneumatic  apparatus,  in  the  ufual  way.  It  may  be  al¬ 
fo  obtained  by  making  the  vapour  of  water  pafs  through 
red-hot  charcoal  in  a  porcelain  or  iron  tube  placed 

acrofs  a  furnace.  The  water  is  decompofed  3  the  hydro¬ 
gen,  one  of  its  component  parts,  combines  with  the  car¬ 
bone  of  the  charcoal.  The  gas  obtained  by  thefe  pro- 
ceffes  has  been  called  light  inflammable  air.  A  fimilar 
gas  may  be  procured  from  ether,  fpirits  of  wine,  or 
camphor,  by  making  the  vapour  of  thefe  fubilances 
pafs  through  red-hot  porcelain  tubes.  This  gas,  from 
its  greater  fpecific  gravity,  has  been  called  heavy  in - 
flajjimable  air.  The  proportions  of  the  fubilances  which 
enter  into  the  compofition  of  this  gas  vary  confiderably, 
according  to  the  procefs  employed,  or  the  materials 
from  which  it  is  obtained.  It  is  the  fame  gas  which  is 
given  out  in  great  abundance  during  hot  weather,  from 
Sagnant  waters.  4 x 3 

2.  This  gas  is  like  common  air,  invifible  and  elallic.  Properties, 
When  a  candle  is  applied  to  it,  it  burns  with  a  blue, 
lambent  flame.  If  it  be  mixed  with  atmofpheric  air, 

the  combullion  is  more  rapid  and  brilliant,  and  Hill 
more  fo  when  it  is  mixed  with  oxygen  gas,  but  with¬ 
out  any  detonation.  The  product  of  this  combullion 
is  carbonic  acid  and  water.  The  oxygen  combines 
partly  with  the  carbone,  and  forms  carbonic  acid  3  and 
partly  with  the  hydrogen,  and  forms  water. 

3.  It  is  totally  unfit  for  refpiration.  Animals  intro¬ 
duced  into  it  are  inllantly  fuffocated.  It  is  alfo  unfit 
for  fupporting  combullion. 

One  of  the  moll  remarkable  properties  of  this  gas 
is,  when  it  is  mixed  in  a  tube  with  common  air  or  oxy¬ 
gen  gas,  about  yds  its  bulk  of  the  latter,  and  fired  by 
the  electric  fpark,  there  is  a  confiderable  increafe  of 
volume. 

The  component  parts  of  carbonated  hydrogen  gas  Compoh- 
obtained  from  different  •  fubilances,  as  they  have  beention 
afeertained  by  Mr  Cruickfhank,  are  the  following. 

When  it  is  procured  from  ether,  camphor,  or  flagnated 
water,  it  contains  'the  grcatell  proportion  of  carbone. 

The  fpecific  gravity  is  0.000804,  and  it  is  to  common  air 

nearly 
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Carbone,  nearly  as  two  to  three.  One  part  by  weight  of  hydro- 
*  gen  gas  holds  in  folution  5 %  parts  of  carbone  j 

ICO  parts  contain  52.35  carbone, 

9.60  hydrogen, 

38.05  water  inftcad  of  vapour. 


100.00 

When  it  is  obtained  from  ether,  the  fpecific  gravity 
is  0.000787  ; 

100  parts  contain  45  carbone, 

15  hydrogen, 

40  water. 

100 

When  it  is  obtained  from  fpirit  of  wine,  the  fpecific 
gravity  is  0.00063  : 

100  parts  contain  44. 1  carbone, 

1 1.8  hydrogen, 

44.1  water. 

1  oo.O 
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The  lighteil  is  obtained  from  diftiliing  wet  charcoal,  CarbcA 

or  paffing  the  vapour  of  water  through  red-hot  char- - r  1 

coal.  It  contains  one  part  by  weight  of  hydrogen  gas, 
holding  three  parts  of  carbone  in  iolution.  The  fpeci¬ 
fic  gravity  is  0.000554.  It  is  to  common  air  nearly  as 
one  to  two  j 

100  parts  contain  28  carbone, 

9  hydrogen, 

63  water  f.  f  at cht 

- -  fon'sju 

100  v°l*  v. : 

Mr  CruickHiank  has  difeovered  a  very  eafy  method 
of  diftinguifhing  the  gafeous  oxide  of  carbone  from  the 
carbonated  hydrogen  gas.  A  mixture  of  the  latter 
and  oxymuriatic  acid  gas  may  be  exploded  by  palling 
ele&ric  fpatks  through  it.  But  a  mixture  of  oxymu¬ 
riatic  acid  gas  and  the  gafeous  oxide  of  carbone  fuffers 
no  change  by  the  a<Rion  of  electricity. 

The  following  table,  drawn  up  by  Mr  Cruickfhank, 
exhibits  the  remits  of  his  experiments  on  thefe  two 
gafes. 


A  Table, /hawing  the  Analysis,  b'c.  of  the  different  Species  of  Carbonated  Hydrogen  Gas ,  or  Hydrocarbonates 

and  of  the  Gafeous  Oxides  of  Carbone . 


Weight  of 
100  Cubic 
Inches,  or 
Grains. 

Proportion  of  Oxy¬ 
gen  neceffhry  to 
fa  tu  rate  100 
Meafures  ofthe 
Gas. 

-A- 

Products  when  combined  with  Oxygen. 

_ 

Gafes,  and  the  different 
Ssbffancesfrom  which 
the  Gafes  are  obtain, 
ed,  &c. 

r 

fSrViftnir  A  nrl 

W  ater 
produ¬ 
ced. 

Water  held 
in  Solution 
by  the  Gas. 

Quan.  of 
Grains. 

U  Vol. 
Meaf. 

■  , 
In  Quan. 
Grains. 

Oxyg. 

Carbon.1 

Hydro. 

Water. 

Grains. 

Meaf. 

Grains. 

Grains. 

Pure  carbonated  hy¬ 
drogen  gas  from 
camphor,  &c. 

11 

176 

59.8 

116 

54,5 

18 

8  or  9 

none 

II 

2  + 

8  or  9 

- from  ether 

10 

170 

.58 

108 

5°,5 

18 

9 

none 

9 

3 

8 

—  from  alcohol 

1 6 

Il8 

40 

75 

36 

13 

7 

hone 

7 

*>9 

7 

. —  wet  char- 

coal 

M-5 

66 

22,4 

40 

19 

9 

9 

none 

4 

h3 

9 

Gafeous  oxide  from 
charcoal  and  me-: 
tallic  oxides 

3° 

44 

*5 

76 

35,5 

about 

8 

probr  none 

about 

15 

nearly 

15 

*  + 

uncer¬ 

tain 

- - —  from 

iron  filings,  and 
carbonate  of  lime, 
or  barytes 

30 

40 

!3»6 

92 

43, 2 

none 

none 

21+ 

8.6 

none 

none 

Chap.  VIII.  Of  PHOSPHORUS.  ‘  s.- 

Hiftory.  I*  This  lingular  fubltancc  was  accidentally  difeovered 
in  1677  by  an  alchemift  of  Hamburg,  named  Brandt, 
when  he  was  engaged  in  fearcliing  for  the  philofo- 
pher’s  ftone.  Kunkel,  another  chemilt,  who  had  feen 
the  new  produCt,  alTociated  himfclf  with  one  of  his 
friends  named  Krafft,  to  purchafe  the  fecret  of  its  pre¬ 
paration  3  but  the  latter  deceiving  his  friend,  made  the 
purchafe  for  himfelf,  and  refufed  to  communicate  it. 
Kunkel,  who  at  this  time  knew  nothing  farther  of  its  pre¬ 
paration,  than  that  it  was  obtained  by  certain  proce fi¬ 
les  from  urine,  undertook  the  talk,  and  fucceeded.  It 


is  on  this  account  that  this  fubllancc  long  went  under 
the  name  of  Kunkel’s  phofphorus.  Mr  Boyle  is  alfo 
confidcred  as  one  of  the  difedverers  of  phofphorus.  He 
communicated  the  fecret  of  the  procefs  for  preparing  it 
to  the  Royal  Society  of  London  in  2680.  It  isaflerted, 
indeed,  by  Kraift,  that  he  difeovered  the  fecret  to  Mf 
Boyle,  having  in  the  year  1678  carried  a  fmall  piece  of 
it  to  London,  to  (hew  it  to  the  royal  family  3  but  there 
is  little  probability,  that  a  man  of  fuch  integrity  as  Mr 
Boyle,  would  claim  the  difeovery  of  the  procefs  as  his 
own,  and  communicate  it  to  the  Royal  Society,  if  this 
had  not  been  the  cafe. 

Mr  Boyle  communicated  the  procefs  to  Godfrey 
Hankwitz,  an  apothecary  of  London,  who  for  many 
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iifpfco-  years  {applied  Europe  with  phofphorus  j  and  hence  it 
went  under  the  name  of  Englijb  phofpliorus .  Many 
■nr-— *  chemifls  now  attempted  to  produce  phofphorus,  and 
different  proceffes  had  been  publifhed  for  the  purpofe  ; 
but  it  would  appear  that  they  rarely  fucceeded. 

In  the  year  1737,  a  Granger  having  fold  to  the 
French  government  a  procefs  for  making  phofphorus, 
the  Academy  of  Sciences  charged  Dufay,  Geoftroy, 
Duhamel,  and  Hellot,  to  fuperintend  it.  The  latter 
published  an  account  cf  the  experiment,  which  fuc¬ 
ceeded.  Rouelle  the  elder  exhibited  phofphorus  which 
he  had  prepared,  in  the  courfe  which  he  opened  at 
Paris  fome  years  after.  In  the  year  1743,  Margraaf 
made  a  great  improvement  in  the  proccfs,  but  Hill  it 
continued  to  be  obtained  with  difficulty,  and  in  very 
final!  quantity.  It  was  not  till  30  years  after  that 
conliderable  improvement  was  made  in  the  procefs  for 
procuring  phofphorus. 

Ebin  In  the  year  1774,  the  Swediffi  chemifls,  Gahn  and 
Scheele,  made  the  important  difeovery,  that  phofpho¬ 
rus  is  contained  in  the  bones  of  animals,  and  they  im¬ 
proved  the  proccffes  for  procuring  it. 

*1  gfn.de  2.  The  moft  convenient  procefs  for  obtaining  phof- 
l  .  tom.  phorus  feems  to  be  that  recommended  by  Fourcroyand 
ii.  282.  Vauquelin*.  Take  a  quantity  of  burnt  bones,  and  re- 
N^for  duce  them  to  powder.  Put  100  parts  of  this  powder 
elding  into  a  porcelain  or  Hone-ware  bafon,  and  dilute  it  with 
four  times,  its:  weight  of  water.  Forty  parts  of  fulphu- 
ric  acid  are  then  to  be  added  in  fmall  portions,  taking 
care  to  flir  the  mix  tnre  after  the  addition  of  every  por¬ 
tion.  A  violent  effervefcence  takes  place,  and  a  great 
quantity  of  air  is  difengaged.  Let  the  mixture  remain 
for  24  hours,  flirring  it  occafionally,  to  expofe  every 
part  of  the  powder  to  the  a&ion  of  the  acid.  The 
burnt  bones  confifl  of  the  pliofphoric  acid  and  lime 
but  the  fulphuric  acid  has  a  greater  affinity  for  the 
lime  than  the  phofphoric  acid.  The  aftion  of  the  ful¬ 
phuric  acid  uniting  with  the  lime,  and  the  feparation 
of  the  phofphoxic  acid,  occafion  the  effervefcence^ 
The  fulphuric.  acid  and  the  lime  combine  together,  be¬ 
ing  infoluble,  and  fall  to  the  bottom. 

Pour  the  whole  mixture  on  a  cloth  filter,  fo  that  the 
liquid  part  which  is  to  be  received  in  a  porcelain  vef- 
fel  may  pafs  through.  A  white  powder,  which  is  the 
infoluble  fulphate  of  lime,  remains  on  the  filter.  Af¬ 
ter  this  has  been  repeatedly  waffied  with  water,  it  may 
be  thrown  away,  but  the  water  is  to  be  added  to  that 
part  of  the  liquid  which  paHed  through  the  filter. 

Take  a  folution  of  fugar  of  lead  in  water,  and  pour 
it  gradually  into  the  liquid  in  the  porcelain  bafon.  A 
^hite  powder  falls  to  the  bottom,  and  the  fugar  of 
lead  muff  be  added  fo  long  as  any  precipitation  takes 
place.  The  whole  is  again  to  be  poured  upon  a  filter, 
and  the  white  powder  which  remains  is  to  be  well 
waffied  and  dried.  The  dried  powder  is  then  to  be 
mixed  with  one-fixth  of  its  weight  of  charcoal  powder. 
Put  this  mixture  into  an  earthen-ware  retort,  and 
place  it  in  a  land  bath  with  the  beak  plunged  into  a 
veffel  of  water.  Apply  heat,  and  let  it  be  gradually 
increased,  till  the  retort  becomes  red  hot.  As  the 
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heat  increafes,  air-bubbles  rufli  in  abundance  through  Phofphc- 
the  beak  of  the  retort,  fome  of  which  are  inflamed  ,  ras  , 
when  they  come  in  contact  with  the  air  at  the  furface 
of  the  water.  A  fubftance  at  lafl  drops  out  firnilar  to 
melted  wax,  which  congeals  under  the  water.  This  is 
phofphorus.  .  .at? 

In  this  flate  the  phofphorus  is  not  quite  pure.  It  isan^  pur;„ 
generally  mixed  with  fome  charcoal  powder,  and  a  Tying  it. 
portion  of  half  burnt  phofphorus,  which  give  it  a  brown 
colour.  To  have  it  quite  pure,,  melt  in  it  warm  wa¬ 
ter,  and  ilrain  it  feveral  times  through  a  piece  cf  fka- 
moy  leather  under  the  furface  of  the  water  (h).  To 
mould  it  into  Hicks,  take  a  glafs  funnel  with  a  long 
tube,  which  mud  be  flopped  with  a  cork.  Fill  it  with 
water,  and  put  the  phofphorus  into  it.  Immerfe  the 
funnel  in  boiling  water,  and  when  the  phofpliorus  is 
melted,  and  flows  into  the  tube  of  the  funnel,  then 
plunge  it  into  cold  water,  and  when  the  phofphorus 
has  become  folid,  remove  the  cork,  and  puffi  the  phof¬ 
phorus  from  the  mould  with  a  piece  of  wood.  Thus 
prepared,  it  mufl  be.  preferved  in  clofe  veffels  contain¬ 
ing  pure  water.  419 

3.  When  phofphorus  is  perfectly  pure,  it  is  femitranf-  Properties 
parent,  and  has  the  confidence  of  wax.  It  is  fo  feft 

that  it  may  be  cut  with  a  knife.  Its  fpecific  gravity 
is  from  1.770  to  2.033.  It  has  an  acrid  and  dilagree- 
able  taile,  and  a  peculiar  fmelL  fotnewhat  refembling 
garlic.  When  a  iliokof  phofphorus  is  broken,  it  ex¬ 
hibits  fome  appearance  of  cryilallization.  The  cry- 
flals  are  needle-fhaped,  or  long  o£lahedrons  but  to 
obtain  them  in  their  mail  perfect  Hate,  the  furface  of 
the  phofphorus,  juH  when  it  becomes  folid,  ffiould  be 
pierced,  that  the  internal  liquid  phofphorus  may  flow 
out,  and  leave  a  cavity  for  their  formation. 

4.  When  phofphorus  is  expofed  to  the  light,  it  be-  A&ionof 
comes  of  a  reddiffi  colour,  which  appears  to  be  an  in- light, 
cipient  combuHion.  It  is  therefore  neceffary  to  pre-  42I. 
fcrve  it  in  a  dark  place.  At  the  temperature  of  99°Ofheatt 
it  becomes  liquid,  and  if  air  be  entirely  excluded,  it 
evaporates  at  2190,  and  boils  at  5540.  At  the  tem¬ 
perature  of  430  or  440,  it  gives  out  a  white  fmoke, 

and  is  luminous  in  the  dark.  This  .is  a  flow  combuf- 
tion  of  the  phofphorus,  which  becomes  more  rapid  as 
the  temperature  is  raifed.  When  phofphorus  is  heated 
to  the  temperature  of  148°,  it  takes  fire,  burns  with  a 
bright  flame,  and  gives  out  a  great  quantity  of  white 
fmoke. 

Phofphorus  enters  into  combination  with  oxygen, 
azote,  hydrogen,  and  carbone. 

Sect.  I.  Of  the  Combinations  of  Phosphorus  with 
•  Oxtgen . 

Phofphorus  enters  into  combinations  with  oxygen  in 
different  proportions. 

I.  Oxide  of  Phofphorus. 

When  phofphorus  is  expofed  to  the  light,  or  is  kept  in 
water  that  is  not  freed  from  air,  it  foon  becomes  of  a 
white  colour,  having  IoH  its  tranfparency,  and  after¬ 
wards 


_(h)  The  leather  fliould  only  be  employed  once,  for  the  phofphorus  which  is  ftramed  through  it-aftenrard* 
will  be  coloured. 
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wards  changes  to  a  brown.  This  Is  the  firft  combination 
of  oxygen  with.it,  and  being  in  the  fmalleft  proportion, 
and  giving  no  acid  properties  to  the  compound,  it  has 
been  denominated  an  oxide  of  phofphorus .  This  (hews 
that  it  is  neceflary  to  keep  it  excluded  from  air  and 
light.  But  phofphorus  thus  changed  on  the  furface 
may  be  freed  from  that  part  which  is  oxidated  by  a 
very  fimple  procefs.  Diffolve  the  phofphorus  in  warm 
water,  the  whole  melts  except  the  oxidated  part,  which 
remains  at  the  furface,  becaufe  it  is  not  foluble  at  the 
fame  temperature. 

II.  Acids. 

1.  When  phofphorus  is  burned  in  common  air  con¬ 
fined  in  a  veffel,  the  combuftion  is  pretty  rapid,  and 
continues  till  the  whole  of  the  oxygen  be  con  fumed  ^ 
A  great  quantity  of  white  fumes  are  produced,  and 
when  thefe  fumes  are  mixed  with  water  which  abforbs 
them,  it  is  found  to  have  acid  properties.  This  is  the 
pJiofphorous  acid \  in  which  the  oxygen  is  in  fmaller 
proportion  than  in  the  following,  but  greater  than  in 
the  oxide. 

2.  But  when  a  fmall  bit  of  phofphorus  is  introduced 
into  ajar  filled  with  oxygen  gas  at  the  temperature  of 
6o°,  it  diffolves  flovly,  but  does  not  appear  luminous 
till  the  temperature  be  raifed  to  8o°,  which  fhews  that 
phofphorus  requires  a  higher  temperature  to  burn  in 
oxygen  gas  than  in  common  air.  And  if  the  phofpho¬ 
rus  be  introduced  into  the  oxygen  gas,  which  is  per- 
fedlly  pure  at  a  lower  temperature,  it  undergoes  no 
change,  gives  out  no  fmoke,  and  is  not  luminous  in 
the  dark.  But  when  it  is  immerfed  in  a  Bate  of  igni¬ 
tion  into  oxygen  gas,  it  exhibits  the  mofl  brilliant 
combuftion  that  can  be  conceived.  The  light  which 
is  emitted  is  almoft  as  fplendid  as  that  of  the  fun, 
and  is  too  powerful  for  the  eye.  During  this  com¬ 
buftion  the  oxygen  gas  disappears,  it  lofes  its  gafeous 
form,  and.  becomes  folid  in  combination  with  the  phof¬ 
phorus.  It  is  during  this  change  from  the  fluid  to  the 
lolid  ftate  that  the  caloric  is  emitted  ;  and  the  light, 
according  to  Gren’s  theory  of  combuftion,  is  given 
out  by  the  phofphorus.  The  produft  is  a  concrete 
fubftance  which  adheres  to  the  fides  of  the  jar.  This 
is  the  phofphoric  acid,  in  w  hich  there  is  a  greater  pro¬ 
portion  of  oxygen  in  combination  with  the  phofphorus. 
Thefe  acids  will  be  treated  of  in  the  chapter  on  acids. 


Sect.  II.  Of  Phosphorated  Azotic  Gas . 

425  * 

Phofphorus  1.  At  firft  fight  it  feems  difficult  to  explain  the  reafon 
combines  phofphorus  requires  a  higher  temperature  for  its 

ric^as20*  combuftion  in  oxygen  gas  than  in  common'  air.  But 
without  the  caufe  of  this  fingular  phenomenon  appears  by  exa- 
emitting  mining  the  effe&s  of  azotic  gas  on  phofphorus.  The 
light*  phofphorus,  which  is  readily  converted  into  vapour  at 
a  low  temperature,  combines  with  the  azotic  gas  with¬ 
out  combuftion,  and  therefore  without  giving  out  any 
light.  The  azotic  gas  is  thus  faturated  with  the  phof¬ 
phorus,  and  its  bulk  is  increafed  about  The 

combination  is  denominated  phofphorated  a%otic  gar. 

2.  When  oxygen  gas  is  introduced  into  a  jar  filled 
with  this  gas,  it  becomes  luminous,  becaufe  there  is  a 
combuftion  of  the  phofphorus  which  is  held  in  folution 
by  the  azotic  gas.  The  combuftion  is  more  rapid  and 


brilliant  when  the  phofphorated  azotic  gns  is  let  up  in 
to  the  jar  of  oxygen  gas. 


ms 


Sect.  III.  Of  Phosphorized  and  Phosphorated 
Htdrogen  Gas . 


1.  When  a  piece  of  phofphorus  is  put  into  a  jar  fil-Phofph«( 

led  with  hydrogen  gas,  it  does  not  appear  luminous  indiffolrei 
the  dark.  But,  after  having  remained  for  feveral  M'drogi: 
hours,  part  of  the  phofphorus  is  diffolvcd*.  When  this  ^as< 
gas,  to  which  Fourcr©y  and  Vanquclin  have  given  the 
name  of  phofphorized  hydrogen  gas,  is  introduced  into 
a  jar  of  oxygen  gas,  each  bubble,  as  it  paffes  up  and 
comes  in  contadl  with  the  gas,  produces  a  very  brilli¬ 
ant  bluiili  flame,  which  fills  the  whole  veffel.  This 
effeft  does  not  take  place  in  atmofpheric  air.  This 
gas  holds  in  folution  only  a  fmall  proportion  of  phof¬ 
phorus  ;  but  it  is  owring  to  the  combuftion  of  this  por¬ 
tion  that  the  llame  appears  in  the  oxygen  gas.  This^ 
gas  has  a  lefs  fetid  odour  than  that  which  is  next  to  be 
deferibed.  It  has,  however,  a  flight  fmell  of  gar-xxj  p  r 
lie*.  ^ 

2.  Phofphorated  hydrogen  gas  was  difeovered  byniftory. 
M.  Gengembre  in  1  783,  by  boiling  a  folution  of  pot- 
a fti  on  phofphorus  5  and  by  Mr  Kirwan  in  the  follow¬ 
ing  year.  Its  nature  and  properties  have  been  more 
completely  inveftigated  by  M.  Raymond,  in  two  pa¬ 
pers  in  the  A/nnalcs  de  Chimie  for  1791  and  1 800.  It 
may  be  obtained  by  introducing  a  bit  of  phofphorus 
-into  a  jar  of  hydrogen  gas  ftanding  over  mercury,  and 
melting  the  phofphorus  by  means  of  a  burning  glafs. 

The  phofphorus  is  thus  converted  into  the  ftate  of  va¬ 
pour,  when  the  hydrogen  gas  diffolves  a  much  greater 
proportion.  But  a  more  fun  pie  procefs  has  been  re¬ 
commended  by  Raymond.  ^3 

Take  two  ounces  of  quicklime,  flaked  in  the  air,Proceffes 
about  6ogrs.  of  phofphorus,  and  half  an  ounce  of 
ter  reduce  the  whole  to  a  pafte,  and  put  it  immedi-  mS l1, 
ately  into  a  fmall  glafs  or  ftone-ware  retort,  the  body 
of  which  may  be  filled  with  the  materials.  Immerfe 
the  beak  of  the  retort  under  water  in  the  pneumatic 
trough,  and  apply  a  moderate  heat.  As  foon  as  the 
retort  is  heated,  the  gas  begins  to  come  over  3  and 
when  the  bubbles  come  to  the  furface  of  the  waiter  in 
contaft  with  the  air,  they  explode  with  flame  and 
fmoke.  When  the  gas  paffes  off  dowdy  the  bubbles 
are  larger  ;  and  when  they  reach  the  furface  they  ex¬ 
hibit  an  elegant  appearance,  forming,  after  explofion, 
a  beautiful  coronet  of  white  fmoke,  which  rifes  with 
an  undulatory  motion  to  the  ceiling,  when  the  air  is 
ft  ill.  When  this  gas  is  brought  into  contact  with  oxy¬ 
gen  gas,  the  combuftion  is  more  rapid  and  mote  bril¬ 
liant. 

The  produfts  of  the  combuftion  of  this  gas  are  phof-  pr0^,  I 
phoric  acid  and  water.  The  phofphorus  which  is  held  com¬ 
bi  folution  by  the  hydrogen,  combines  writh  the  oxy- bullion* 
gen,  and  forms  phofphoric  acid  *,  wrhile  the  hydrogen 
unites  with  another  portion  of  oxygen  and  forms 

'va*cr-  .  .  430 

This  gas  has  a  very  fetid  odcur,  W'hich  lias  fome  rG“*  propertiei 
femblance  to  the  fmell  of  putrid  fifli.  When  pure  wa¬ 
ter  is  agitated  in  contaft  w  ith  this  gas,  it  abforbs  about 
one-fourth  of  its  bulk  at  the  temperature  of  50°.  The 
colour  of  the  folution  is  not  quite  fo  deep  as  that  of 

roll. 
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>hur.  roll  fulphur.  The  fmell  is  flrong  and  difagreeable, 
|r^  and  the  tafte  extremely  bitter.  It  does  not  appear  lu¬ 
minous  in  the  dark.  But  when  it  is  expofed  nearly  to 
the  temperature  of  boiling,  the  whole  of  the  phofpho- 
rated  hydrogen  gas  is  driven  off  unchanged,  and  the 
water  remains  behind  perfectly  pure.  When  the  folu- 
tion  is  expofed  to  the  air,  the  oxide  of  phofphorus  is 
t  n%  de  depofited,  and  the  hydrogen  gas  efcapes  *. 

.  vol. 

Sect.  IV.  Phosphuret  of  Carbone. 

Phofphorus  enters  into  combination  with  charcoal, 
„0  and  forms  what  Prouft,  who  difeovered  it,  denomi- 
{{  pro-  nates  phofphuret  of  carbone.  It  is  produced  during  the 
In.-  diftillation  of  phofphorus,  and  remains  Behind  on  the 
leather,  when  it  is  ftrained  through  it  to  purify  it  from 
this  fubftance.  It  is  of  a  red  colour,  and  does  not 
melt  like  pure  phofphorus.  If*  it  be  diftilled  with  a 
gentle  heat,  there  is  feparated  a  fmall  portion  of  phof¬ 
phorus  which  it  contains  in  excefs.  But  the  true  com- 
^  pound  of  phofphuret  of  carbone  is  not  decompofed 
A  Jan  of  without  a  very  flrong  heat.  When  the  veffels  have 
cooled,  there  is  found  a  light,  flocculent  powder,  of  a 
lively  orange  red,  which  M.  Prouft  confiders  as  the 
phofphuret  of  carbone.  If  it  be  expofed  to  a  red  heat 
in  the  retort  in  which  it  is  formed,  the  whole  of  the 
phofphorus  is  driven  off,  and  the  charcoal  remains  be¬ 
hind.  When  this  phofphuret  is  expofed  to  the  open 
air  on  a  heated  metallic  plate,  it  burns  rapidly  q  but 
the  charcoal  which  abforbs  the  phofphoric  acid,  as  it 
is  formed,  efcapes  the  combuftion.  It  lofes,  in  a  fhort 
time,  the  property  of  burning,  by  being  expofed  to 
the  air,  and  then  it  may  be  preferved  without  any  rifk 
f'jj  '-p.44.of  its  catching  fire  fpontaneoufly  f . 
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Chap.  IX.  Of  SULPHUR. 

ft*  , 

^  pie  1.  Sulphur  is  a  fimple  undecompounded  combufti- 
ub  W,  ble  fubftance,  which  is  univerfally  diffufed  in  nature  *, 
but  moft  commonly  in  a  ftate  of  combination  with  mi¬ 
neral,  vegetable,  or  animal  matters.  It  is  found  in 
fome  mineral  waters,  but  in  greateft  abundance  in  vol¬ 
canic  countries,  wrhere  it  is  a  valuable  article  of  com¬ 
merce. 

2.  Sulphur,  as  it  is  extracted  from  minerals  and  pu¬ 
rified  by  art,  is  a  hard  brittle  fubftance  of  a  yellow 
colour,  which  can  be  eafily  reduced  to  powder.  It  is 
always  opaque,  has  a  lamellated  fraclure,  and  be¬ 
comes  cle&ric  by  fri&ion.  The  fpecific  gravity,  after 
it  is  melted,  does  not  exceed  1.9907.  It  has  no  fmell, 
and  very  little  perceptible  tafte.  When  it  is  rubbed 
fomc  time,  it  is  volatilized,  and  diffufes  a  peculiar  and 
flightly  fetid  odour,  by  which  it  is  eafily  diftinguifhed. 
It  leaves  on  the  fkin  which  has  been  in  contact  with  it, 
a  very  ftrong  fmell,  wjiich  remains  for  fome  hours.  It 
is  infoluble  in  water. 

3.  Light  has  no  fenfible  effeft  on  fulphur.  But  if  a 
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roll  of  fulphur  be  held  in  the  hand  for  a  little,  it  be¬ 
gins  to  crackle,  and  at  laft  it  breaks  to  pieces.  When 
a  temperature  equal  to  that  of  boiling  water  is  applied 
to  fulphur,  it  melts,  becomes  liquid  and  tranfparent,  and 
changes  to  a  brown  red  colour  ;  but,  on  cooling,  if  the 
:L  fuiion  is  not  too  long  continued,  it  refumes  the  yellow 
jtyillizes,  colour.  If  it  be  permitted  to  cool  flowly,  it  cryftalli- 
Vol.  V.  Part  II. 
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zes  into  prifmatic  needles.  The  cryftafs  are  better  Sulphur. 

formed  by  pouring  out  part  of  the  liquid  fulphur  as 

foon  as  the  furface  has  become  folid.  ^6 

4.  If  the  heat  be  continued  it  becomes  thick  and  Becomes 
vifeid  ;  and  if  it  be  then  poured  into  cold  water,  it  re-vifeid. 
tains  its  foftnefs,  fo  that  it  is  employed  for  taking  im- 
preftions  of  feals  and  medals.  In  this  ftate  they  arc  ^ 
called fulphur s .  When  fulphur  is  expofed  to  heat  iri£s  fubhra- 
clofe  veffels,  it  is  volatilized  or  fublimed  in  the  formed, 
of  a  very  fine  powder,  known  under  the  name  of 
FLOWERS  OF  SULPHUR. 

Sulphur  enters  into  combination  with  oxygen,  azote, 
hydrogen,  earbone,  and  phofphorus. 

The  combination  of  fulphur  with  azotic  gas  has  been  with  azo¬ 
little  examined.  Part  of  tne  fulphur  is  diflblved,  w  hen  tic  gas. 
it  is  heated  in  a  veffel  filled  with  the  gas.  This  fulpliu - 
rated  azotic  gas ,  as  it  is  called,  has  a  fetid  odour. 

When  the  temperature  is  diminifhed,  part  of  the  ful¬ 
phur  is  depofited.  It  has  been  lately  difeovered  in  the 
mineral  w  aters  of  Aix-la-Chapelle. — We  ftiall  confider 
the  other  combinations  of  fulphur  in  the  follow  ing  fec- 
tions. 


Sect.  I.  Sulphur  combined  with  Oxtcln.  „ 

1.  When  fulphur  is  kept  fome  time  in  fuiion  in  anQxidef 
open  veffel,  it  affumes  a  red  colour,  and  becomes  vifeid. 

After  it  is  cooled,  it  retains  its  red  colour,  which  is  ow¬ 
ing  to  the  combination  of  oxygen  in  fmall  proportion 
with  the  fulphur.  In  this  ftate  it  has  been  denomi¬ 
nated  the  oxide  of  fulphur .  According  to  the  experi¬ 
ments  of  Dr  Thomfon,  the  oxide  of  fulphur,  formed 

by  melting  the  fubftance  in  a  deep  veffel,  is  of  a  dark 
violet  colour,  fibrous  fra&ure,  and  tough  confiftence } 
the  fpecific  gravity  is  2.325.  It  contained  per 
cent*  of  oxygen.  Another  oxide,  containing  6.2  per  *  s)ft.  of 
cent,  of  oxygen,  was  formed  by  pafling  a  current  of ^em.  vol. 
oxy muriatic  acid  gas  through  flow  ers  of  fulphur  *.  1V* 

2.  When  fulphur  is  burnt  in  the  open  air,  it  emits  Burnt  in 
a  pale  blue  flame,  with  a  great  quantity  of  white  common 
fmoke.  When  thefe  fumes  are  mixed  with  water,  itair* 

is  found  to  poffefs  acid  properties.  This  is  a  combina¬ 
tion  of  fulphur  with  a  greater  proportion  of  oxygen 
than  cxifts  in  the  oxide,  and  is  called  fulphur  ous  acid. 

3.  But  when  fulphur  is  burnt  in  oxygen  gas,  a  very  In  oxygen 
rapid  combuftion  takes  place  with  a  rcddifli  white  gas* 
flame,  and  it  combines  with  a  greater  proportion  of 
oxygen.  When  the  fumes  which  are  copioufly  emit¬ 
ted  during  this  combuftion  are  colle£led  and  mixed 

with  water,  it  exhibits  the  properties  of  an  acid,  which 
is  the  fulphur ic  acid.  Thus  it  appears,  that  fulphur 
♦combines  with  oxygen  in  four  different  proportions. 

In  two  of  thefe,  in  which  the  proportions  are  fnialleft, 
the  compounds  arc  denominated  oxides  ;  but  in  the 
two  others,  in  which  the  proportion  of  oxygen  is  in- 
creafed,  the  compounds  arc  acids,  the  properties  of 
which  will  be  afterwards  inveftigated. 

Sect.  II.  Sulphur jted  Htbrogen  Gas. 

I.  This  gas  may  be  procured  by  various  proceffes.  It  Method  of 
may  be  obtained  by  making  hydrogen  gas  pafs  through  procuring, 
melted  fulphur.  In  this  way  the  hydrogen  gas  enters  * 
into  combination  with  fulphur.  The  fame  gas  may 
alfo  be  obtained  by  melting  together  in  a  crucible 
3  S  equal 
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C  HEMI 

equal  parts  of  iron  Clings  and  fulphur,  by  which  means 


a  black  brittle  mafs  is  formed,  which  is  to  be  reduced 
to  powder,  and  introduced  into  a  glafs  veiTel  ("fig.  6.) 
with  two  mouths,  the  one  of  which  has  a  Hopper  A 
and  the  other  a  bent  tube  B,  accurately  ground  to 
fit  the  mouths  C,  D.  When  the  mixture  of  iron 
filings  and  fulphur  has  been  introduced  into  the  phial, 
the  bent  tube  is  to  be  fitted  into  the  mouth,  with  the 


other  end  under  the  furface  of  the  water  in  the  trough 
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3£.  The  apparatus  being  thus  prepared,  pour  in  mu¬ 
riatic  acid  through  the  other  opening,  and  immediate¬ 
ly  clofe  it  with  the  ground  Hopper.  The  fulphurated 
hydrogen  gas  is  copioufiy  difengaged,  and  fills  the 
glafs  jar  F,  which  is  previoufiy  placed  on  the  flielf  to  re¬ 
ceive  it.  This  gas  wras  formerly  known  by  the  name 
of  hepatic  ga  r. 

2.  The  odour  is  extretnely  foetid,  refembling  that  from 
the  walkings  of  a  gun,  or  from  rotten  eggs,  which  is  ow¬ 
ing  to  the  extrication  of  the  fame  gas.  The  fpecific 
gravity  of  this  gas  is  0.00135. 

It  is  unfit  for  refpiration,  and  a  taper  immerfed  in  it 
is  extinguifhed,  fo  that  it  is  alfo  unfit  for  fupporting 
combuHion.  When  it  is  inflamed  in  contact  with  at- 
mofpheric  air  or  oxygen  gas,  it  burns  with  a  reddifh 
blue  flame,  and  depolits  a  quantity  of  fulphur.  Sulphur 
alfo  is  depofited  by  fimple  expofure  to  the  air.  From 
this  it  appears,  therefore,  that  the  affinity  of  hydrogen 
for  oxygen  is  Hronger  than  for  fulphur.  During  the 
combuHion,  the  hydrogen  unites  with  the  oxygen,  and 
the  fulphur  is  depofited.  It  is  from  this  depolition  that 
the  fulphur  found  about  mineral  fprings,  the  waters  of 
which  contain  this  gas,  is  derived. 

37  According  to  the  experiments  of  Thenard,  100 
parts  by  weight  of  fulphurated  hydrogen  gas  contain 


70.857  fulphur, 
29.143  hydrogen. 
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xxxiiip?1*  4*  Sulphurated  hydrogen  gas  has  the  property  of 
ceo'y.  diilolving  phofphorus.  Fourcroy  and  Vauquelin  intro¬ 
duced  pieces  of  phofphorus  into  a  jar  filled  with  this 
gas  over  mercury.  After  the  phofphorus  had  been  ex- 
pofed  to  the  gas  for  twelve  hours,  the  atmofpheric  air 
was  admitted,  and  there  infiantly  appeared  a  bluilh,  vo- 
DifTolves  luminous  flame.  The  bubbles  of  the  gas  diffufed  in 
phofphorus.  t]ie  air,  prefented  by  day  light  a  white  vapour,  which 
feemed  to  adhere  like  vifeid  matter  to  the  furface  of  the 
mercury  ;  but  in  the  dark,  exhibited  a  very  brilliant 
light.  The  mercury  in  the  trough  in  which  the  expe¬ 
riment  was  made,  continued  for  fome  minutes  to  give 
out  fparks  of  light  by  agitation.  The  hands  plunged 
into  this  gas,  continued  luminous  for  fome  minutes,  and 
a  fpongc  introduced  into  it  retained  the  fame  property 
\  Hid.  voLifor  f°me  time  the  airf. 

sxi.  p.  207.  5.  Sulphurated  hydrogen  gas  is  very  readily  abforb- 

cd  by  water,  and  in  this  Hate  it  poffefles  fome  of  the 
properties  of  an  acid.  It  changes  vegetable  blues  to  a 
red  colour. 
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temperature  and  preflfure  of  the  atraofpliere.  This  is 
the  carburet  of  fulphur.  The  following  method  of 
preparing  it  is  given  by  Clement  and  Deformes,  who 
have  particularly  inveHigated  the  aftion  of  fulphur  and 
charcoal. 

2.  Put  a  quantity  of  charcoal  in  fmall  pieces,  or  inPrepa* 
powder  previoufiy  dried,  into  a  porcelain  tube,  which tlon* 
is  to  pafs  through  a  furnace  that  it  may  be  expofed  to 
a  red  heat.  The  gas  from  the  charcoal  is  to  be  allow¬ 
ed  to  efcape,  before  the  other  part  of  the  apparatus  is 
adjuHed.  To  that  extremity  of  the  porcelain  tube 
which  contains  the  charcoal,  fit  a  long  glafs  tube,  fuf- 
ficiently  wide  to  contain  a  number  of  fmall  pieces  cf 
fulphur,  which  may  be  puffied  fucceflively  into  the 
porcelain  tube  with  an  iron  rod  paffing  through  a  cock 
which  clofes  the  end  of  the  tube.  To  the  other  extre¬ 
mity  there  is  to  be  fitted  another  glafs  tube,  bent  at  the 
end,  that  it  may  be  immerfed  in  a  veffel  of  water  in  the 
pneumatic  trough.  Heat  is  then  to  be  applied  till  the 
porcelain  tube  and  the  charcoal  become  red-hot,  when 
the  pieces  of  fulphur  are  to  be  pufhed  flowly  forwards 
into  the  tube,  and  when  it  a£s  on  the  charcoal  a  yel¬ 
low  liquid  of  an  oily  appearance  pafies  through  the 
tube.  The  heat  being  continued,  it  evaporates,  and  is 
condenfed  in  the  water  of  the  veflel  in  which  the  tube 
terminates,  traverfing  it  in  globules,  which  collect  toge- 
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XViih  car-  j.  Sulphur  and  carbone  combine  together  at  a  high 
^rent”  ^lI'  temperature,  and  probably  in  different  proportions  *, 
yjrtiom.0"  one  of  thefe  combinations  is  liquid,  at  the  ordinary 


ther  at  the  bottom. 


The  fuccefs  of  this  experiment  is  fomewhat  doubt-  Precau 
ful.  When  fulphur  is  expofed  fuddenly  to  a  Hrong 
heat,  in  place  of  being  fublimed,  it  appears  in  fome  mea- 
fure  fixed,  and  becomes  foft  by  fufion.  Sometimes  it 
paffes  too  rapidly  through  the  charcoal  to  unite  with  it ; 
the  pieces  of  fulphur,  therefore,  jffiould  be  Howly  intro¬ 
duced,  and  the  tube,  in  paffing  through  the  furnace, 
fhould  be  inclined  from  that  extremity  at  wffiich  the  ful¬ 
phur  is  introduced.  m 

3.  When  the  carburet  of  fulphur  is  pure,  it  is  tranf- Propci 
parent  and  colourlefs,  but  frequently  has  a  greenifli- 
yellow  tinge.  It  has  a  difagreeable  pungent  odour. 

The  taffe  is  at  firff  cooling,  but  afterwards  becomes  ex¬ 
tremely  pungent.  It  is  heavier  than  water,  does  not 
mix  with  it,‘  and  therefore  remains  at  the  bottom  of  the 
veffel.  The  fpecific  gravity  of  this  liquor  is  various. 

In  one  trial  it  was  found  to  be  1.3.  .  45: 

4.  The  carburet  of  fulphur  evaporates  at  the  ordi-Evapoi 

nary  temperature  of  the  atmofphere,  and  increafes  its 
volume  nearly  as  much  as  ether.  When  a  quantity  of 
this  liquor  in  a  veffel  of  w  ater  is  placed  under  the  re¬ 
ceiver  of  an  air  pump,  and  the  air  exhauffed,  it  rifes 
through  the  water  in  bubbles,  and  affumes  the  gafeous 
form  $  and  when  the  preffure  of  the  air  is  reffored, 
the  gas  is  inflantly  condenfed,  and  returns  to  the  liquid 
Hate.  #  #  45 1 

5.  The  carburet  of  fulphur  bums  with  great  facility,  Combu 

and  during  the  combuHion  it  emits  a  Hrong  odour  oftle* 
fulphurous  acid,  depofites  a  little  fulphur,  which  after¬ 
wards  burns,  and  there  remains  fome  black  charcoal  in 
its  ufual  combuflible  Hate.  The  air  which  holds  carbu¬ 
ret  of  fulphur  in  folution,  burns  quietly  3  but  when  it  is 
mixed  with  oxygen  gas,  and  brought  in  contact  with  a 
burning  body,  it  explodes  with  prodigious  violence,  and 
not  without  confiderable  danger.  .  . 

6.  This  fubflance  unites  with  phofphorus,  which  it 
very  readily  diffolves,  but  the  folution  is  not  more  in¬ 
flammable  than  the  phofphorus  itfelf.  It  combines 

alfo 
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ids.  alfo  with  a  fmall  quantity  of  fulphur,  but  without  any 

M  v - *  other  change  in  its  properties  than  becoming  a  little 

deeper  coloured.  It  feems  to  have  no  adtion  ©n  char- 


*  n»  de 
C.  -vo1- 
tl  :?•  134- 


coal 


Sect.  IV.  Sulphur  et  of  Phosphorus . 


l45* 


453 

C ,  jined 

TV  M- 

p’  more 


f lurcroy 
C  mfs. 

C  u  tom. 

i,  202. 


1.  Sulphur  and  phofphorus  combine  together  in  all 
proportions.  If  one  part  of  phofphorus  with  eight 
times  its  weight  of  fulphur,  be  put  into  a  matrafs,  with 
32  parts  of  diftilled  water  ;  on  the  application  of  a 
gentle  heat,  the  phofphorus  melts  and  diffolves  the  ful¬ 
phur.  The  new  compound  affumes  a  yellow  colour,  and 
remains  fluid,  till  it  is  cooled  down  to  the  temperature 
of  770,  when  it  becomes  folid.  This  fubflance  is  the 
fulphuret  of  phofphorus .  In  other  cafes,  when  the  pro¬ 
portion  of  phofphorus  exceeds  that  of  the  fulphur,  it  is 
called  a  phofphuret  of  fulphur . 

2.  The  compounds  of  fulphur  and  phofphorus  have 
been  particularly  inveftigated  by  Pelletier,  and  he  has 
found  that  the  compound  is  always  more  fuflble  than 
either  of  the  uncombined  conftitucnts.  The  following 
table  exhibits  the  refults  of  his  experiments  f . 


*  remain  fluid  at  950 

59 

50 


4* 

7* 

99 


8  Phofphorus"! 

I  Sulphur 
4  Phofphorus  , 

I  Sulphur 

I  Phofphorus  7 
•§•  Sulphur  3 
I  Phofphorus  1 

1  Sulphur  3 

1  Phofphorus  7 

2  Sulphur 
1  Phofphorus’ 

3  Sulphur 

All  thefe  compounds,  therefore,  it  mult  appear,  are 
more  fuflble  than  the  phofphorus  itfelf,  and  much  more 
fo  than  the  fulphur. 

3.  In  making  thefe  combinations,  great  caution 
ijMirocefs  ^lou^  obferved  ;  for  if  the  heat  be  applied  fuddenly, 
’even  when  the  fubftances  are  under  water,  a  violent  ex- 
plofion  fometimes  takes  place,  from  the  hidden  forma¬ 
tion  and  extrication  of  the  fulphurated  and  phofphorated 
hydrogen  gafes. 

Chap.  X.  Of  ACIDS. 

q  i.  We  have  feen,  in  defcribing  the  different  fub¬ 

ftances  which  have  been  treated  of  in  the  five  pre¬ 
ceding  chapters,  that  they  all,  excepting  one,  com¬ 
bine  with  oxygen  in  different  proportions.  Hydrogen 
combines  with  oxygen  only  in  one  proportion,  and  this 
compound  is  water.  The  firft  portion  of  oxygen  which 
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combines  with  the  other  four  fubftances,  namely  azote, 
carbone,  phofphorus,  and  fulphur,  forms  with  them  com-  * 
pounds  which,  poffefling  no  acid  properties,  have  receiv¬ 
ed  the  name  of  oxides  (1). 

2.  But  when  thefe  fubftances  combine  with  a  great-  Acids, 
er  proportion  of  oxygen,  they  exhibit  very  different 
properties  5  and  poffeffed  of  thefe  properties,  they  are 
ranked  among  the  clafs  of  acids.  The  fubftances 
which  poffefs  the  following  properties  are  referred  to 

this  clafs. 

a.  They  redden  vegetable  blue  colours  (k).  Diftinkive 

b.  They  poffefs  a  peculiar  tafte,  w  hich  is  well  know  n  characters, 
by  the  terms  acid  or  four . 

c.  They  combine  with  water  in  all  proportions. 

d.  They  enter  into  chemical  combination  with  alka¬ 

lies,  w  ith  earths,  and  metallic  oxides,  and  form  with 
them  compounds  which  have  been  denominated  falls.  g 

3.  The  acids  are  a  very  important  clafs  of  bodies,  importance 
and  not  merely  on  account  of  their  peculiar  properties,  of  acids, 
and  the  finguiar  and  ufeful  compounds  which  they 

form  wdth  other  fubftances,  but  alfo  as  they  are  the  in- 
ftruments  of  analyfis  in  the  hands  of  the  chemift  for 
difeovering  the  properties  and  combinations  of  the  ob- 
jedls  of  his  fcience..  Without  their  aid  he  can  fierce¬ 
ly  move  a  fmgle  ftep  in  his  inveftigations.  It  was 
therefore  neceffary  to  introduce  the  account  of  the 
acids  in  this  place,  that  we  might  be  early  acquainted 
with  the  means  of  profecuting  our  refe  a  relies  459 

4.  Acids  which  have  the  fame  bafe,  combine  with  Nomenda* 
oxygen  in  different  proportions.  Thus,  for  inftance,lure* 
fulphur  combines  with  oxygen  in  two  proportions. 

The  100  parts  of  one  compound  contain  32  of  oxy¬ 
gen,  and  the  ICO  parts  of  the  other  contain  38  parts. 

The  charadleriftic  properties  of  thefe  compounds  are 
totally  different.  It  is  therefore  neceffary  that  they 
fliould  be  diftinguifhed  by  fome  appropriate  name,  and 
this  accordingly  has  been  attended  to  in  the  conftruc- 
tion  of  the  prefen t  chemical  nomenclature.  The  name 
of  the  acid  is  derived  from  the  bafe,  and  this  name  has 
a  different  termination  according  to  the  proportion  of 
the  oxygen  combined  ivith  its  bafe.  With  the  fmaii- 
eft  proportion  the  name  terminates  in  the  fyllable  ous  ; 
with  the  greater  proportion,  it  terminates  in  the  fylla¬ 
ble  ic .  Thus,  in  the  cafe  of  the  acid  formed  with  ful¬ 
phur,  that  compound  in  which  there  is  the  fmaller  pro¬ 
portion  of  oxygen  is  denominated  the  futphurous  acid  ; 
the  other,  which  has  the  greater  proportion  of  oxygen 
is  the  fulphuric  acid .  In  the  fame  way  when  phofphorus 
combines  with  oxygen  in  the  fmalleft  proportion  which 
gives  it  acid  properties,  it  is  called  the phofphorous  acid; 
in  the  greater  proportion,  the  phofphoric  acid.  And 
thus  by  the  Ample  change  of  the  termination,  the  name 
is  descriptive  ot  the  peculiar  ftate  of  the  proportions  in 
the  compound. 

3  S  2  Sect. 


(i)  Perhaps  the  combination  of  oxygen  and  azote,  as  they  exift  in  atmofpheric  air,  fliould  be  excepted.  It  is 
to  the  combination  of  oxygen  in  greater  proportion  with  azote  than  exifts  in  atmofpheric  air,  that  the  name  of 
oxide  is  given.  But  philofophers  are  not  agreed  ivhether  atmofpheric  air  is  to  be  confidered  as  a  chemical  com¬ 
bination,  or  a  mechanical  mixture. 

(k)  Hence  vegetable  blue  infufions,  or  paper  ftained  with  them,  are  employed  as  tefts  to  difcover  acids. 
Thefe  are  fometimes  called  re-agents.  A  great  variety  of  fubftances  are  employed  for  this  purpofe,  fuch  as  the 
infufion  and  tindture  of  litmus  and  of  turnfole,  the  fyrup  of  violets,  the  infufion  of  the  flowers  of  mallow  or  red 
cabbage. 
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1.  The  name  of  fulphuric  acid  Is  given  to  the  com¬ 
bination  of  fulphur  and  of  oxygen,  with  the  greateft 
proportion  of  the  latter.  It  was  formerly  called  vitri¬ 
olic  acid,  becaufe  it  was  obtained  by  dillillation  from 
vitriol,  which  is  a  compound  of  fulphuric  acid  and  an 
oxide  of  iron.  When  it  is  ftrongly  concentrated,  it  has 
a  fiuggifh  appearance  j  hence  it  was  called  oil  of  vitriol . 
It  h  as  alfo  been  denominated  oleumfulphuris  per  cam - 
panam ,  becaufe  it  was  obtained  by  burning  fulphur  un¬ 
der  a  glafs  bell. 

2.  The  ancients  were  unacquainted  with  this  acid. 
Pliny  fpeaks  of  vitriols,  which  were  ufed  for  different 
purpofes,  in  fome  of  which  it  was  probably  decompo¬ 
sed.  Sulphur  was  burnt  in  facrifices,  but  in  neither 
cafe  was  the  produ£f  attended  to.  Bafil  Valentine  is 
the  fir  ft  who  mentions  this  acid,  about  the  end  of  the 
15th  century.  Agricola  and  Paracelfus  have  alfo 
fpoken  of  it,  but  Dornseus  is  the  firft  who  deferibed  it 
diftin£Uy,  in  the  year  1570. 

3.  If  a  quantity  of  flowers  of  fulphur  be  expofed  to 
a  degree  of  heat  fufHcient  to  inflame  it,  and  if,  when  it 
is  in  a  ftate  of  ignition,  it  be  introduced  into  a  jar  filled 
with  oxygen  gas,  it  burns  with  great  fplendor,  and  e- 
mits  a  great  quantity  of  white  fumes.  Thefe  fumes 
may  be  condenfed,  by  pouring  a  fmall  quantity  of  water 
into  the  jar,  and  when  this  is  examined,  it  is  found  to 
poffefs  acid  properties.  This  is  the  fulphuric  acid .  It 
is  procured,  as  appears  by  this  experiment,  by  burning 
fulphur  in  oxygen  gas. 

4.  The  procefs  for  obtaining  fulphuric  acid  in  the 
large  way.  large  w'ay  is  the  following.  A  mixture  of  fulphur  and 

nitre  is  burnt  in  leaden  chambers.  The  ufe  of  the  ni¬ 
tre  is  to  fupply  a  quantity  of  oxygen  for  the  combuf- 
tion  of  the  fulphur.  There  is  a  little  water  in  the  bot¬ 
tom  of  the  veffels,  which  ferves  to  condenfe  the  va¬ 
pours  given  out  during  the  combuftion.  The  acid 
which  is  obtained  in  this  w'ay  is  very  weak,  for  it  is 
diluted  with  the  wrater  in  which  it  was  condenfed, 
which  water  may  be  feparated  by  diftillation.  Even 
after  this  it  is  ufually  contaminated  with  a  little  lead 
4<54  from  the  veffels,  fome  potafh,  and  fometimes  nitric  and 
Purification  fulphurous  acids.  To  obtain  it  perfe&ly  pure,  the  ful¬ 
phuric  acid  of  commerce  muft  be  diftilled.  This  pro¬ 
cefs  is  conduced  by  putting  a  quantity  of  the  acid  in¬ 
to  a  retort,  and  expofing  it  to  a  degree  of  heat,  fuffi- 
cient  to  make  it  boil.  The  beak  of  the  retort  is  put 
into  a  receiver,  in  which  the  acid,  as  it  comes  over,  is 
condenfed. 

5.  The  acid,  thus  purified,  is  a  tranfparent  colour- 
lefs  liquid,  of  an  oily  confiftence.  It  has  no  fmell,  but 
a  ftrong  acid  tafte.  It  deftroys  all  animal  and  vege¬ 
table  fubftances.  It  reddens  all  vegetable  blues.  It 
always  contains  water.  When  this  is  driven  off  by  a 
moderate  heat,  the  acid  is  faid  to  be  concentrated. 
When  as  much  concentrated  as  poflible,  the  fpecific 
gravity  is  2,  or  double  that  of  wrater  5  but  it  can  rarely 
be  obtained  of  greater  denfity  than  1.84. 

6.  Sulphuric  acid  fuffers  no  change  from  being 
expofed  to  the  light.  It  boils  at  the  temperature  of 
546q,  or,  according  to  Bergman,  540°.  When  this 
acid  is  deprived  of  its  caloric,  it  is  fufceptible  of  con- 
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gelation,  and  even  of  cryftallizatien,  in  fiat,  fix-fided  Ad<* 
prifms,  terminating  in  a  fix-fided  pyramid.  It  cryftal- 
lizes  moft  readily,  when  it  is  neither  too  much  con¬ 
centrated,  nor  diluted  with  ivater.  Of  the  fpecific  gra¬ 
vity  of  1.65  it  cryftallizes  at  the  temperature  of  a  few 
degrees  below  the  freezing  point  of  water.  Of  the 
fpecific  gravity  of  1.84  it  refills  the  greateft  degree  of 
cold.  Chaptal  obferved  it  cryftallize  at  the  tempera¬ 
ture  of  48°,  and  Mr  Keir  found  that  it  froze  at  450  of 
the  fpecific  gravity  of  1.78.  , 

7.  Sulphuric  acid  has  a  ftrong  attra£lion  for  water.  Attraf:> 
In  fome  experiments  that  have  been  made,  fulphuric  water 
acid,  when  expofed  to  the  atmofphere,  attracted  above  ftrongt 
fix  times  its  weight  of  water.  When  four  parts  of  con¬ 
centrated  fulphuric  acid,  and  one  part  of  ice  at  the  tem¬ 
perature  of  3  2°,  are  mixed  together,  the  moment  they 
come  in  contact  the  ice  melts,  and  the  temperature 
rifes  to  212°.  A  greater  quantity  of  caloric  is  given 
out  when  the  two  bodies  arc  mixed  together  in  the  li¬ 
quid  ftate.  If  four  parts  of  the  acid  and  one  of  water 
are  fuddenly  mixed  together,  the  temperature  of  the 
mixture  rifes  to  about  300°.  This  extrication  of  calo¬ 
ric,  it  is  obvious,  arifes  from  the  fudden  condenfation  of 

the  two  liquids,  the  medium  bulk  of  which  is  confider- 
bly  lefs  than  the  tw'o  taken  together. 

8.  So  great  is  the  attra&ion  of  this  acid  for  wrater,  Method 
that  the  ftrongeft  that  can  be  prepared  can  fcarcely  bedetermin 
fuppofed  to  be  entirely  free  from  it.  It  has  therefore  ing  the 
greatly  occupied  the  attention  of  chemical  philofophers  quantity,; 
to  determine  the  proportions  of  real  acid  and  water, 

in  fulphuric  acid  of  any  given  fpecific  gravity.  This 
fubjedl  has  been  investigated  by  Wenzel,  Wiegleb, 
and  Bergman,  and  more  lately  and  fuccefsfully  by  Mr  46$ 
Kirwan.  His  method  was  the  following.  Eighty-fix  Mr  En¬ 
grains  of  potafti,  diffolved  in  water,  were  faturated  with'™115. 


fulphuric  acid  of  a  known  fpecific  gravity.  The  folution 
being  turbid,  w  ater  w  as  added  till  the  fpecific  gravity 
wras  1.03  at  temperature  6o°.  The  whole  weight  was 
now  equal  to  3694  grains.  Forty-five  grs.  of  fulphate 
of  potafti  diffolved  in  1017  grs.  of  diftilled  water,  had 
the  fame  fpecific  gravity  at  the  temperature  6o°. 
Hence  the  proportion  of  fait  in  each  folution  was 

equal.  But  in  the  laft,  the  quantity  of  fait  was 


then  the  quantity  of  fait  in  the  former  was  = 


163.45  grains.  Of  this  quantity  only  86  were  alkali } 
the  remainder,  therefore,  viz.  77.45  grains,  were  acid, 
or  acid  and  water.  The  quantity  of  acid  employed  in 
the  faturation  amounted  to  79  grs.  ftandard  ;  but  the 
quantity  of  acid  taken  up  was  only  77.45  grs.  there¬ 
fore  1.55  "were  reje£ted,  and  confequently  were  mere 
w'ater,  therefore  the  acid  taken  up  is  ftronger  than 
ftandard  \  and  fince  79  parts  ftandard  lofe  1.55  by 
cpmbining  with  pure  potafh,  100  parts  ftandard  fhould 
lpfc  1.96  *,  or  98.04  parts  of  acid  of  the  ftrength  of 
what  is  found  in  fulphate  of  potafh,  contains  as  much 
real  acid  as  100  parts  ftandard.  Hence  100  parts  of 
this  ftrong  acid  are  nearly  equivalent  to  1 02  of  ftand¬ 
ard.  Therefore,  100  parts  of  potafh  take  up  nearly 
92  of  ftandard  fulphuric  acid,  or  82  of  the  ftrongeft, 
and  afford  182  of  fulphate  of  potafh.  Mr  Kirwan 
thinks  there  is  no  reafon  to  fuppofe  that  the  fulphate  oi 

potafti 


patafh  contains  any  water  of  eryftallization.  One  hun¬ 
dred  grs.  cxpofed  to  a  red  heat  for  half  an  hour  fell  in¬ 
to  powder,  and  loft  only  a  fingle  grain  *. 

It  having  been  fuggefted  by  Guyton-Morveau,  Mr 
Kirwan  obferves,  that  the  denfitles  of  mixtures  of  ful- 
phuric  acid  and  water  being  greater  than  what  is  found 
by  calculation,  fhould  be  aferibed  to  the  condcnfation 
of  the  aqueous  part,  rather  than  to  that  of  the  acid  $ 
this  led  him  to  confider  of  a  different  method  from 
what  he  had  formerly -employed  in  determining  the 
quantity  of  real  acid  in  fulphuric  acid  of  different  den- 
fities.  Sulphuric  acid  of  the  fpecific  gravity  of  2.000 
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which  is  the  ftrongeft  that  can  be  produced  by  art, 
was  taken  as  the  flandard  of  the  ftrength  of  all  other 
He  could  not  procure  the  acid  ©f  this  ftrength 


acids. 

at  the  temperature  of  6o°.  But  from  many  experi¬ 
ments  made  with  acids  of  inferior  denfity,  as  1.8846, 
1.8689,  1.8042,  1.7500,  he  concludes,  that  the  conden- 
fation  of  equal  weights  of  this  ftandard  acid  and  water 
amounts  to  T*Tth  of  the  whole.  Then  by  applying  Mr 
Pouget’s  formula  (l)  for  inveftigating  the  increafed 
denlities  of  inferior  proportions  of  acid  and  water,  the 
fucceflive  increm&its  of  denfity  will  be  found  as  in  the- 
following  table. 

Parts. 


(l)  The  formula  here  alluded  to  was  invented  by  M.  Pouget  in  the  inveftigation  of  the  fpecific  gravity  of  al¬ 
cohol  mixed  with  water  in  different  proportions  \  and  he  has  given  a  detailed  account  of  his  method  in  a  letter 
addreffed  to  Mr  Kirwan,  which  is  inferted  in  the  Tranfa<ftions  of  the  Royal  Irifh  Academy,  vol.  iii.  p.  157. 

Having  purified  alcohol  by  repeated  diftillations,  the  fpecific  gravity  at  the  temperature  65.75  *  was  found 
to  be  0.8199.  This  he  took  for  his  ftandard.  And  confidering  the  fpecific  gravity  as  the  means  of  dis¬ 
covering  the  increafc  of  denfity,  or  the  diminution  of  volume,  he  thought  the  quantities  in  the  mixture  would 
be  belt  determined,  not  by  the  difference  of  weight,  but  of  volume.  He  therefore  took  ten  mixtures,  the 
firft  containing  nine  meafures  of  alcohol  and  one  of  water,  the  fecond  eight  ineafures  ef  alcohol  and  two 
of  water,  and  fo  on  to  the  laft,  which  contained  only  one  meafure  of  alcohol  and  nine  of  water.  But  as  the 
real  meafures  are  always  uncertain,  he  weighed  them  to  afeertain  the  fpecific  gravity.  Thus  10,000  grains 
of  water  and  8199  of  alcohol  formed  a  mixture  of  equal  parts  in  bulk.  Knowing  the  real  fpecific  gravi¬ 
ties  of  mixtures  of  alcohol  and  water,  taking  a  mean  of  a  great  number  of  obfervations  made  at  the  fame 
temperature,  and  comparing  them  with  the  fpecific  gravities  found  dire&ly  by  calculation,  he  thus  deduces 
the  increafe  of  denfity  or  the  diminution  of  volume  produced  in  the  whole  mafs  by  the  mutual  penetra¬ 
tion  of  the  fluids.  For  calling  A  the  real  fpecific  gravity,  and  B  the  fpecific  gravity  found  by  calcula¬ 
tion,  u  the  number  of  meafures  which  compofe  the  whole  mafs,  n — x  that  to  which  it  is  reduced  by  mutual 
penetration,  it  is  evident,  fince  this  increafe  of  denfity  does  not  diminifh  the  weight  of  the  whole  mafs,  that 

_  _ -g  A— B 

n  B  =zn — x  x  A.  Then  x=z — - —  X  n >  °*  making  nzzi — -r — ,  which  expreffes  the  diminutions  of  bulk,  or  the 

quantity  of  fluid  abforbed  during  the  mixture. 

The  following  tabic  contains  the  refult  of  Pouget’s  experiments,  or  the  diminutions  of  volume  which  is  fuppofed 
to  be  s:  1  of  each  of  the  mixtures,  calculated  according  to  the  formula. 


Number  of 
meafures  of 
a 

Diminution  of  the 
whole  volumezzi 
by  experiment. 

By  calculation. 

Water.  Alcohol. 

I 

9 

O.OIO9 

O.OIO3 

2 

8 

O.O187 

O.O184 

3 

7 

O.O242 

O.0242 

4 

6 

0.0268 

0.0276 

5 

5 

0.0288 

6 

4 

0.0266 

0.0276 

7 

3 

0.0207 

O.0242 

8 

2 

O.OI23 

0.0184 

9 

1 

O.OO44 

O.OIO3 

From  this  table  it  appears  that  the  numbers  which  exprefs  the  diminution  of  bulk  follow  a  reghlar  pre- 
greflion.  The  greateft  correfpond  to  the  mixtures  of  equal  parts,  and  they  decreafc  towards  each  end  of  the 
progrefllon.  They  muft  therefore  be  regulated  by  fome  general  law.  M.  Pouget  thinks  that  the  alcohol 

may 


Acids. 


Pa  ft* 

CHE 

Increments 

Water. 

Standard. 

©f  Denfity. 

5 

95 

,0252 

10 

90 

.0479 

,0679 

*5 

85 

20 

80 

,0856 

2S 

75 

,0699 

3° 

70 

,1119 

35 

65 

,1213 

40 

60 

>!279 

45 

55 

-  .13*9 

5° 

5° 

>J333 

u  By  adding,  fays  Mr  Kirwan,  thefe  increments  to 
the  fpecific  gravities  found  by  calculation,  and  taking 
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arithmetical  mediums  for  the  intermediate  quantities  of  Acic 
ftandard,  I  made  out  the  firft  50  numbers  of  the  fol-  *—-7^ 
lowing  table  ;  the  remainder  was  formed  by  actual  ob- 
fervation  in  the  following  manner,  premifing  that  the 
fpecific  gravities  were  always  taken  between  59,5°  and 
6o°,  or  at  moft  60,5°  of  Fahrenheit. 

“  1  ft,  I  found  by  the  preceding  part  of  the  table 
that  100  parts  of  fulphuric  acid,  whofe  fpecific  gravity 
was  1 .8472,  contained  88.5  parts  ftandard j  cenfequent- 
ly  400  grs.  of  this  acid  contain  354. 

“  2dly,  I  then  took  fix  portions  of  this  acid,  each 
containing  400  grs.  and  added  to  them  as  much  water 
as  made  them  contain  refpeftively  48.46. 44. 42.40.  and 
38.  grains  ftandard.  To  find  the  proportion  of  water 

that 


may  be  conceived  as  being  diffolved  in  the  water  which  has  abforbed  or  retained  part  of  it  in  its  pores. 
The  quantity  abforbed  ought  to  be  in  the  ratio  of  that  of  the  folvent  and  the  body  diffolved,  and  each  meafure 
of  water  will  retain  quantities  of  alcohol  proportional  to  the  number  of  meafures  of  this  fluid  in  the  mixture. 
Thus,  for  example,  in  a  mixture  formed  of  nine  .meafures  of  alcohol  and  one  of  water,  this  meafure  of  water 
will  abforb  a  quantity  of  alcohol  =  9  :  and  in  another  mixture  of  eight  meafures  of  alcohol  with  two  of  water, 
each  meafure  of  water  will  contain  a  quantity  of  alcohol  =  8.  Confequently  the  diminutions  of  bulk  of  each 
mixture  are  in  a  ratio  compounded  of  the  number  of  meafures  of  alcohol  and  of  water  which  form  it }  and  in 
the  table  above,  as  1  X  9,  2  X  8,  3  X  7,  4  X  6,  5  X5,  &c.  And  in  general  taking  for  a  conftant  quantity  the 
diminution  of  bulk  with  equal  meafures,  and  calling  it  c;  calling  the  whole  number  of  meafures  n  ;  the  number 
of  meafures  of  alcohol  in  any  mixture,  x,  and  the  increafe  of  denfity  or  diminution  of  volume  2,  we  ftiall  have 

c  :  «  : :  w — x  X  x  :  and  xzz  —  X^#— 1 **  :  or  making  4  cx— 4c.v*.  The  increafe  of  denfity, 

2  2  fl  2 

calculated  according  to  the  formula,  correfponds  pretty  nearly  with  experiments  •  for  in  all  mixtures  in  which  the 


alcohol  is  in  greater  quantity  than  water,  but  not  in  thofe  cafes  in  wFich  the  water  is  in  greateft  proportion, 
the  real  increafe  of  denfity  is  much  lefs  than  by  calculation,  and  the  differences  become  more  confiderable  as 
the  quantity  of  water  is  increafed.  M.  Pouget  thinks,  that  when  the  quantity  of  water  is  greater  than  that  of 
alcohol,  the  law  of  abforption  is  difturbed  ;  and  he  conje&ures  that  it  is  .owing  to  the  attra&ion  of  the  particles 
of  the  water  among  themfelves,  w  hich  confequently  oppofe  their  Union  with  any  other  fubftance.  But  when 
the  alcohol  forms  at  leaft  the  half  of  the  w'hole  mafs,  the  diminutions  of  bulk  are  as  the  products  of  the  numbers 
w  hich  exprefs  the  proportions  of  alcohol  and  water  forming  the  mixture :  they  may  be  reprefented  by  the  formula 

3  =  ^crbx~~Acx  .  By  this  formula  may  be  determined  the  flrength  of  fpirits  of  wine  of  commerce,  or  the 

«* 

number  of  parts  of  water  and  ftandard  alcohol  of  which  they  are  compofed. 

The  number  of  meafures  of  the  whole  mafs  or  the  bulk  -  =  1 

The  number  of  meafures  of  alcohol  in  any  mixture  -  -  zz  x 

The  diminution  of  bulk  of  equal  parts  by  experiment  -  -  =  c 

The  diminution  of  bulk  of  a  .mixture  containing  X  meafures  oLalcohol  by  hypothefis  =  4  cx — 4  cx* 

The  fpecific  gravity  of  water  -  -  -  =  a 

Specific  gravity  of  alcohol  -  -  -  =  ^ 

Specific  gravity  of  the  unknown  mixture  -  -  =  y _ 

Since  the  increafe  of  denfity  does  not  change  the  weight  of  the  mafs,  we  fhall  have  I — x  X  *  +  ^  A* 

=  1 — 4^+4^A?aXy-  .  .  .  , 

By  this  equation  may  be  found  the  Value  of  x  or  the  proportion  of  alcohol,  having  previoufiy  alcertamed  the 
fpecific  gravity  of  the  mixture,  and  to  determine  this  fpecific  gravity,  or  the  value  #f  y  by  knowing  the  pro* 
portions  of  alcohol.  Hence, 


#=0.5- 


8  cy 

a — a  x+bx 

J  I - 4.CX-\-/±CX* 

And  making  azz J, £=0.8199,  mo.0288 


*=0 .5- 


o.i8or 


2/  = 


0.4*304^ 

1 — 0.1801  x 


¥*/  ^=Z-+(—-o-s) 

0.11523^X0.23040  ' 


i — 0.1152a;  4-0.1  x  52* 
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5i* 


as.  that  fhould  be  added  to  each  portion  of  acid,  in  order 
'  that  it  fhould  contain  the  given  proportion  of  fiandard, 
i  ufed  the  following  analogy  :  Let  the  quantity  of  wa¬ 
ter  to  be  added  to  400  parts  of  the  acid  that  the  mix¬ 
ture  may  contain  48  per  cent,  fiandard  be  x. 

Then  400+ff.  354  :  :  100.  48,  then  19200+48* 
“35400* 

And  48^=335400 — 19200=16200. ,  And  xzz - — 


=337,5*  .  .  .  - 

“  In  this  manner  I  found  the  quantities  of  water  to 
be  added  to  each  of  the  other  portions.  The  mix¬ 
tures  being  made,  they  were  fet  by  for  three  days, 
.itirring  them  with  a  glafs  rod  (that  remained  in  them) 
each  day,  and  the  5th  day  they  were  tried  j  after  which 
the  half  of  each  was  taken  out  and  as  much  water  ad¬ 
ded  to  them,  and  then  fet  by  for  three  days,  by  which 
means  the  fpecific  gravities  correfponding  to  24.  23. 
22.  21.  20.  and  19.  per  cent,  fiandard  were  found,  af¬ 
ter  which  fix  more  portions  of  400  grs.  each  of  the 
concentrated  acid,  whofe  fpecific  gravity  was  1,8393, 
were  taken,  the  proper  proportion  of  water  added  to 
each,  and  after  three  days  reft  and  repeated  agitation, 
their  denfities  in  temperature  6o°  were  examined  as 
above,  by  which  means  the  fpecific  gravities  correfpond¬ 
ing  to  36.  34.  32.  30.  28.  and  26.  per  cent,  fiandard 
were  obtained,  and  half  thefe  portions  mixed  with  half 
water  exhibited,  after  three  days  reft  and  agitation,  the 
denfities  correfponding  to  18.  17.  16.  15.  14.  and  13.  per 
cent,  fiandard  in  the  above  temperature.  The  balance 
I  ufed  turned  with  -+  of  a  grain  when  charged  with 
two  ounces,  and  the  folid  employed  was  a  fmall  glafs 
ball  containing  mercury  which  loft  27,88  grs.  of  its 
weight  when  weighed  in  water  in  temperature  56°, 
fufpended  commonly  by  a  horfe  hair,  but  when  dipped 
in  flrong  nitrous  and  marine  acids  it  is  fufpended  by  a 
fine  gold  wire,  and  then  loft  27,78  grs.  of  its  weight 
in  water. 

“  I  alfo  examined  and  re&ified,  in  fome  inftances, 
many  parts  of  the  firft  50  numbers  of  the  table  in  the 
fame  manner,  but  in  general  I  found  them  juft. 


Table  of  the  Quantity  of  the  Standard  Sulphuric  Acid 
2,coo  in  Sulphuric  Acid  of  inferior  Denfity, 


Standard ' 
ioo  Parts.  Temp.600 

100  Parts.  Standard. 

100  Parts.  Standard. 

2,000  100 

i,9859  99 

I>9719  98 

i,9579  97 

1,9439  96 

1>9299  95 

1,9168  94 

1,9041  93 

1,8914  92 

i>8787  91 

,  1,8660  90 

1,8542  89 

1,8424  88 

I,83o6  87 

1,8188  86 

1,8070  85 

»,7959  84 

i,7849  8  3 

1,7738  82 

1,7629  81 

1,7519  80 

1,7416  79 

1,7312  .78 

1,7208  77 

i,7io4  7  6 

1,7000  75 

1,6899  74 

1,6800  73 

1,6701  72 

1,6602  71 

1,6503  70 

1.6407  69 

1,6312  68 

1,6217  67 

1,6122  66 

1,6027  65 

i,593 2  64 

1,5840  63 

1,5748  62 

1,5656  6 1 

1,5564  60 

i,5473  59 

i,5385  58 

1,5292  57 

1,5202  56 

i,5IIS  55 

I,5°22  54 

i,4933  53 

TABLE  Continued . 


Acids. 


too  Parts. 

Standard^ 
Temp.  6cc 

100  Parts. 

Standard. 

100  Parts. 

Standard. 

1,4844 

1,2951 

35 

1,1398 

18 

1,4755 

51 

i,2847 

34 

1,1309 

17 

1,4666 

50 

l,2757 

33 

1,1208 

16 

',4427 

49 

1,2668 

32 

I, II 29 

15 

i,4l89 

48 

1,2589 

3i 

1,1011 

14 

1,4099 

47 

1,2510 

30 

L0955 

13 

1,4010 

46 

!,24’5 

29 

1,0896 

I  2 

i,3875 

45 

1,2320 

28 

1,0833 

II 

i,374i 

44 

1,2210 

27 

1,0780 

,10 

1,3663 

43 

1,2101 

26 

1,0725 

9 

i,3586 

42 

1,2009 

25 

I,o666 

8 

1 ,3473 

4 1 

1,1918 

24 

I,06lO 

7 

!,336° 

40 

1,1836 

23 

*>°555 

6 

i,3254 

39 

1,1746 

22 

L°492 

5 

I.3M9 

38 

1,1678 

21 

1,0450 

4 

i>3102 

37 

1,16x4 

20 

1,0396 

3 

i,3056 

36 

1,1531 

19 

L0343 

2 

The  laft  eleven  numbers  were  only  found  by  analo¬ 
gy,  obferving  the  feries  of  decrements  in  the  four  pre¬ 
ceding  denfities,  and  therefore  are  to  be  eonfidered 
barely  as  approximations. 

“  To  reduce  vitriolic  acids  of  given  denfities,  at  any 
degree  of  temperature  between  490  and  70°,  to  that 
which  they  fhould  have  at  temperature  6o°,  in  order  that 
their  proportion  of  fiandard  may  be  thereby  inveftigai- 
ed,  I  made  the  following  experiments : 


Degrees  of 
Temperature 

Sp.  Or.  of 
A. 

Sp.  Gr.  of 

JB. 

Sp.  Gr.  of 
C. 

70° 

1,8292 

1,6969 

1,3845 

65 

1,8317 

1,6983 

1,3866 

60 

1,8360 

1,7005 

1,3888 

55 

1,8382 

1,7037 

1,3898 

5° 

1,8403 

1,7062 

-  - 

49 

1,8403 

-  - 

1,3926 

“  Hence  we  fee  that  vitriolic  acid,  whofe  denfity  at 
any  degree  between  490  and  6o°  refembles  or  ap¬ 
proaches  the  correfponding  denfity  in  the  column  A, 
gains  or  lofes  0,00126  of  its  fpecific  gravity  by  every 
two  degrees  between  6o°  and  70°  of  Fahrenheit,  and 
o,coo 86  by  every  two  degrees  between  490  and  6o°. 

u  Secondly,  That  any  vitriolic  acid,  whofe  denfity 
at  any  degree  between  50°  and  70°  refembles  or  ap¬ 
proaches  to  the  correfponding  denfity  in  the  column  B, 
gains  or  lofes  0,00158  for  every  two  degrees  between 
6o°  and  70°  j  and  0,0017  by  every  two  degrees  be¬ 
tween  50°  and  6o°.  Whence  it  appears  that  the 
flronger  acid  is  lefs  altered  by  variation  of  temperature 
than  the  weaker,  which  formerly  appeared  to  me  an 
irregularity,  but  now  feems  to  proceed  from  the  in- 
creafe  of  the  accrued  denfity,  when  larger  propor¬ 
tions  of  water  are  mixed  with  the  flronger  acid. 

•  “  3dly,  Sulphuric  acid,  whofe  denfity  at  any  degree 
between  50°  and  70°  refembles  the  correfponding  at 
the  fame  degree  jn  the  column. C,  gains  o^-lofcs  0.00086 

f0S: 
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.  Acitis<  Tor  every  two  degrees  between  6o°  and  70°  inclu- 
*  fively,  and  0.00076  between  50°  and  6o°.  Between 

Tranf  vol.  45°  anc^  5°°  ^  could  perceive  no  difference*, 
iv.  p.  7.  9.  Attempts  have  been  made  to  determine  the  pro¬ 

portion  of  oxygen  and  fulphur,  which  enter  into  tho 
compofition  of  fulphuric  acid.  According  to .  the  ex¬ 
periments  of  Lavoifier,  in  which  he  meafured  the  quan¬ 
tity  of  oxygen  abforbed,  by  a  given  weight  of  fulphur 
during  combuffion,  the  proportions  are, 


470 
Com  poll 
tion. 


71  fulphur, 
29  oxygen. 


100 


61.5  fulphur, 

38.5  oxygen. 


1 00.0 


471 
A<ffion 
with  hy¬ 
drogen. 


47* 

Charcoal. 


,  473 

Phofphorus. 


474 

Sulphur. 


475 

Sulphates, 


475 

U&S. 
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'arts  and  manufadtures.  It  is  employed  alfo  in  me-  Acid; 
dicine  and  pharmacy  ^  the  preparation  of  it,  there-  v* 
fore,  has  long  been  an  objedl  of  confiderable  impor- 
tarice.  ,  '  1 

1 7.  The  affinities  of  fulphuric  acid  are  the  follow-  Affiniti J 


mg; 


But  other  methods  have  been  adopted,  which  promife 
more  accurate  refults.  Tliefe  are,  by  decompofing 
other  fubftanocs  which  contain  oxygen,  by  means  of 
fulphur.  According  to  the  experiments  of  Mr  Che- 
nevix,  conducted  in  this  way,  the  fulphuric  acid  con- 
fiffs  of 


.  10.  Sulphuric  acid  does  not  combine  with  oxygen, 
nor  has  it  any  a&ion  with  azotic  gas. 

I  r.  It  appears  that  hydrogen  has  a  greater  affinity 
for  oxygen,  than  the  fulphur  has,  and  therefore  the  ful¬ 
phuric  acid  is  decompofed  by  means  of  hydrogen  gas. 
In  the  cold  there  is  no  adlion  between  hydrogen  gas 
and  fulphuric  acid  5  but  if  they  are  made  to  pafs 
through  a  red-hot  porcelain  tube,  the  acid  is  decom¬ 
pofed  j  w'ater  is  formed  and  fulphur  is  precipitated. 
When  hydrogen  gas  is  employed  in  a  greater  propor¬ 
tion  than  the  half  of  the  acid,  the  fuperabundant  gas 
diffolves  the  fulphur,'  and  is  difengaged  in  the  form  of 
fulphurated  hydrogen  gas. 

12.  Charcoal  has  no  adlion  on  fulphuric 'acid  in  the 
cold  ;  but  at  the  boiling  temperature,  it  decompofes  it, 

/and  converts  it  into  fulphurous  acid.  If  a  piece  of 
red-hot  charcoal  be  immerfed  in  a  quantity  of  concen¬ 
trated  fulphuric  acid,  part  of  the  acid  is  fuddenly  dif¬ 
engaged  under  the  form  of  thick  white  fumes,  accom¬ 
panied  with  fulphurous  acid  gas.  The  fulphuric  acid 
is  decompofed  \  part  of  its  oxygen  is  attracted  by  the 
charcoal,  forming  carbonic  acid,  and  thus  it  is  reduced 
to  the  loweft  proportion  of  oxygen,  in  the  ffatc  of  ful¬ 
phurous  acid. 

13.  A  fimilar  effedl  is  produced  by  phofphorus. 
Phofphorus,  with  the  affiffance  of  heat,  partially  de¬ 
compofes  the  fulphuric  acid,  by  abftradting  part  of  its 
oxygen.  Phofphoric  acid  is  formed,  and  fulphurous 
acid  driven  off. 

14.  In  the  cold,  fulphur  has  no  a&ion  on  fulphuric 
acid  \  but,  when  they  are  boiled  together,  the  fulphur 
is  partly  diffolved  in  the  acid,  and  converts  it  into  ful¬ 
phurous  acid.  The  fulphur  which  has  been  added  com¬ 
bines  with  the  oxygen,  which  is  neceffary  for  the  con- 
ftitution  of  fulphuric  acid,  and  thus  the  w  hole  is  con¬ 
verted  into  fulphurous  acid. 

15.  Sulphuric  acid  combines  w  ith  alkalies,  the  earths, 
and  the  metals,  forming  falts  5  which  in  the  prefent 
•language  of  chemiffry,  are  denominated  fulphates. 

16.  This  acid  is  employed  in  great  quantity  in  many 


Barytes, 

Strontites, 

*  Potafli, 
Soda, 

Lime, 

'  Magnefia, 
Ammonia, 
Glucina, 
Yttria, 
Alumina, 
Zirconia, 
Oxide  of  Zinc, 

Iron, 

Manganefe, 

Cobalt, 

Nickel, 

Lead, 

Tin, 

Copper, 

Bifmuth, 

Antimony, 

Arfenic, 

Mercury, 

Silver, 

Gold, 

Platina. 
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1.  According  to  the  explanation  of  the  nomencla- Names, 
ture  of  the  acids,  the  term  fulphurous  ffiows  that  this 
acid  is  in  its  diminiffied  ffate  of  combination  with  oxy¬ 
gen.  It  wras  formerly  Called  fpirit  of  fulphur ,  and  vo-  ^ 
latile  fulphurous  acid .  Although  the  ancients  muilHiftory. 
have  been  acquainted  with  fome  of  its  properties,  as  it 

is  formed  during  the  flow  combuffion  of  fulphur,  yet 
Stahl  is  the  firft  chemift  who  examined  it  with  atten¬ 
tion.  He  fuppofed  that  it  was  the  fulphuric  acid  com¬ 
bined  with  his  imaginary  principle  of  phlogiffon.  Hence 
he  called  it  phlogificated  fulphuric  acid.  It  was  not 
till  the  year  1774  that  its  nature  and  compofition  were 
difeovered  by  the  labours  of  Prieffley  and  Lavoifier. 
Berthollet  afterwards  inveffigated  the  formation,  de- 
compofition,  combinations,  and  ufes  of  this  acid.  Four-  #  ^nn  ^ 
croy  and  Vauquelin  *  alfo  have  examined  many,  of chim  |0J 
its  properties,  efpecially  the  faline  compounds  which xxiv.p. 
it  forms,  fo  that  now  its  properties  are  'well  known.  ^ 0 

2.  The  fulphurous  acid  exifts  in  nature  in  great  Abundant 
abundance,  and  particularly  in  the  neighbourhood  of  in  nature. 

volcanoes.  It  is  difengaged  from  fome  lavas  in  a  ffate  of 
fufion,  and  from  the  foil  which  is  impregnated  with  ful-  4Sr 
phur,  when  a  fufficicnt  degree  of  heat  is  applied.  It  was^a  w 
by  the  vapours  of  fulphurous  acid  that  Pliny  the  natur¬ 
al  iff  was  fuffocated  in  the  eruption  of  Mount  Vefuvi- 
us,  which  deftroyed  Herculaneum,  in  the  79th  year  be¬ 
fore  the  Chriftian  aera.  .  4S2 

3.  When  fulphur  is  burnt  in  the  open  air,  the  fumes  Formation, 
that  are  generated  by  this  flow  combuffion,  are  fulphu¬ 
rous  acid.  It  was  in  this  way  that  this  acid  was  for¬ 
merly 
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merly  obtained.  The  method  of  procuring  it,  which  is 
now  followed,  is  to  decompofe  the  fulphuric  acid  by- 
means  of  any  fubflance  which  deprives  it  of  part  of  its 
oxygen.  If  one  part  of  mercury  and  two  parts  of 
concentrated  fulphuric  acid  be  expofed  to  heat  in  a 
glafs  retort,  the  mixture  effervefees,  and  a  gas  is  dif- 
engaged,  which  may  be  colleded  in  jars  over  mercury. 
In  this  procefs  the  mercury  attracts  part  of  the  oxygen 
of  the  fulphuric  acid,  and  leaves  behind  that  portion 
which  conftitutcs  the  fulphurous  acid, 
ftate  4.  Sulphurous  acid  thus  obtained  is  in  the  flate  of 
gas,  and  it  is  an  elaftic,  inviflble,  and  colourlefs  fluid, 
like  common  air.  It  is  rather  more  than  double  the 
.  weight  of  atmofpheric  air.  Its  fpecific  gravity  is 
0.0024 6;  IOO  cubic  inches  weigh  nearly  63  grains. 
It  has  a  ffiarp  pungent  fmell*,  it  is  unfit  for  refpiration, 
and  for  fupporting  combuftion.  It  reddens  vegetable 
blues,  and  then  deftroys  the  greater  number  of  them. 
It  is  on  account  of  this  property  that  the  fumes  of  ful- 
phur  are  employed  to  remove  the  llains  of  fruit  from 
linen,  and  that  the  fulphurous  acid  is  often  ufed  in 
bleaehing. 

5.  Sulphurous  acid  gas  refrads  the  light  flrongly, 
without  undergoing  any  change.  When  it  is  flrongly 
heated,  as  in  a  red-hot  porcelain  tube,  it  remains  un¬ 
altered,  according  to  the  experiments  of  Fourcroy. 
But  Dr  Prieftley  and  Berthollet  found  that  it  depofi- 
ted  fulphur  after  long  expofure  to  heat.  At  the  tem¬ 
perature  of  — 310  it  becomes  liquid.  This  property, 
which  diftinguiihes  it  from  other  gafes,  and  which  was 
difeovered  by  Monge  and  Clouet,  Fourcroy  thinks  is 
owing  to  the  water  it  holds  in  folution. 

6.  When  fulphurous  acid  is  in  the  form  of  gas,  it 
&c  does  not  readily  com.bine  with  oxygen.  In  its  fluid 

form  it  unites  more  freely,  and  is  converted  into  ful¬ 
phuric  acid.  In  making  a  mixture  of  fulphurous  acid 
gas  and  oxygen  pafs  through  a  red-hot  tube,  they  com¬ 
bine  together,  and  are  converted  into  fulphuric  acid. 
There  feems  to  be  no  adion  between  fulphurous  acid 
(  and  azotic  gas. 

jjv.  7.  Hydrogen  gas  has  no  adion  on  fulphurous  acid 
[%as-  gas  in  the  cold  ;  but  when  a  mixture  of  thefe  gafes  is 
made  to  pafs  through  a  red-hot  tube,  fulphurous  acid  is 
decompofed  5  the  hydrogen  combines  with  the  oxygen 
and  forms  water,  and  fulphur  is  depofited.  If  the  hy¬ 
drogen  gas  be  in' greater  proportion  than  the  oxygen 
contained  in  the  fulphurous  acid,  it  diflolves  part  of 
the  fulphur,  and  paffes  off  in  the  form  of  fulphurated 
hydrogen  gas. 

8.  Its  adion  with  charcoal  is  fomewffiat  fimilar.  In 
the  cold  there  is  no  effed  \  but  expofed  together  to  a 
red  heat,  carbonic  acid  is  formed,  by  the  unien  of  car- 
bone  and  oxygen,  and  fulphur  is  depofited. 

9.  There  is  no  adion  whatever  between  phofphorus 
and  fulphurous  acid  gas  5  but  phofphorated  hydrogen 
gas  is  decompofed  by  this  acid.  When  the  two  gafes 
come  in  contad,  a  white  thick  vapour  is  produced  \ 
fulphur  combined  with  phofphorus  in  the  folid  flate  is 
depofited,  and  water  is  formed. 

10.  Sulphur  has  no  adion  on  this  acid  ;  but  fulphu¬ 
rated  hydrogen  gas,  at  the  inftant  it  comes  in  contad 
with  fulphurous  acid  gas,  is  condenfed  ;  folid  fulphur 
is  depofited,  and  water  is  formed,  with  the  extrication 
of  caloric  by  the  condenfation  of  the  two  gafes. 
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1 1.  Water  has  a  ffrong  attradion  for  fulphurous  acid  AcicU 
gas.  A  bit  of  ice  brought  in  contad  with  it,  is  im-  v  f 
mediately  melted  without  any  perceptible  change  ofwit^a^ 
temperature.  When  water  is  faturated  with  this  gas,  ter. 

it  is  known  by  the  name  of  fulphurous  acid,  or  liquid 
fulphurous  acid .  The  fpecific  gravity  is  1.040.  At 
the  temperature  of  430  water  combines  with  7  of  its 
weight  of  fulphurous  acid  gasf  ^  but  as  the  temperature  f  Fourcroy , 
increafes,  it  abforbs  it  in  fmaller  proportion.  \1C0n71aifs, 
freezes  at  a  temperature  a  few  degrees  below  3  2°,  and  9}im' 
it  paffes  into  the  folid  flate  without  parting  with  any 1!*  ^ 
of  its  acid.  Liquid  fulphurous  acid  has  the  fmell, 
tafte,  and  other  properties  of  the  gas,  and  particularly 
that  of  deftroying  vegetable  colours.  When  expofed 
to  the  atmofphere,  it  gradually  abforbs  oxygen,  and 
paffes  into  the  flate  of  fulphuric  acid.  This  ehange 
goes  on  more  rapidly  when  it  is  diluted  with  water, 
and  agitated  in  contad  with  the  air. 

12.  Sulphuric  acid  feparates  the  fulphurous  acid  withful- 
in  the  gafeous  form  from  its  combinations,  and  even  phuric  acid 
from  wmter.  Concentrated  fulphuric  acid  abforbs  this 

gas,  which  imparts  to  it  a  yellowifli  browrn  colour, 
and  renders  it  pungent  and  fuming.  The  two  aeids 
flrongly  attrad  each  other,  fo  that  when  they  are  ex¬ 
pofed  to  the  adion  of  heat,  the  firft  vapour  which  rifes 
cryftallizes  in  long,  white,  needledhaped  prifms.  This 
is  a  compound  of  the  two  acids.  It  fmokes  in  the  air  • 
diffolves  with  effervefcence  in  it,  and  wffien  thrown  in¬ 
to  water  produces  a  hiding  noife,  like  a  red-hot  iron.  4. 93 

It  has  the  flrong  fmell  of  fulphurous  acid.  This  fub- ?ac-*a* 
ftance  w^as  formerly  called  glacial fulphuric  acid*,  ^'ibidA  h  ' 

13.  Sulphurous  acid  is  very  much  employed  in  thep.  78. 
arts,  and  fometimes  in  medicine.  In  the  flate  of  gas  494 
it  is  ufed  for  the  bleaching  of  filk  and  wool,  by  extrad-  Ufes* 
ing  the  colouring  matter.  It  removes  alfo  the  ftains 
arifing  from  vegetable  juices,  and  fpots  of  iron  from 
linen. 


14.  According  to  Fourcroy,  IOO  parts  of  this  acid Compofi- 
are  compofed  of  tion. 

85  fulphur, 

15  oxygen. 


IOO 


But  according  to  the  analyfis  of  Dr  Thomfon, 

68  fulphur, 

32  oxygen. 

100 

15.  The  compound  falts  formed  by  this  aeid  are  de¬ 
nominated  fulphites . 

1 6.  The  following  are  the  affinities  of  this  acid. 

Barytes, 

Lime, 

Potaffi, 

Soda, 

S  tron  tites, 

Magnefia, 

Ammonia, 

Glucina, 

Alumina, 

Zircon  ia. 
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Sect.  III.  OfNinncAcm . 

1 .  This  acid  was  formerly  known  by  the  name  of  aqua 
fortis,  and  fpirit  of  nitre.  Raymond  Lully,  who  lived 
in  the  13th  century,  feems  to  have  been  acquainted 
with  it  j  and  Balil  Valentine,  who  lived  in  the  15th, 
defcribes  the  procefs  for  preparing  it.  He  calls  it  water 
of  nitre.  But  till  the  difcoveries  of  modern  chemiftry, 
little  was  known  of  the  nature,  properties,  and  compoli- 
tion  of  this  acid.  It  is  to  the  experiments  and  refear- 
ches  of  Cavendilh  and  Prieftley,  of  Lavoifier  and  Ber- 
thollet,  that  we  are  indebted  for  the  knowledge  we  pof- 
fefs  of  this  acid. 

2.  Nitric  acid  exifls  in  great  abundance  in  nature. 
It  is  formed  by  the  union  of  its  conftituent  parts  which 
are  evolved  during  the  putrefa&ive  procefs  of  animal 
and  vegetable  matters  }  but  it  is  never  found,  except 
in  combination  with  fome  bafe,  from  which  it  mull  be 
extracted  by  art.  The  component  parts  of  nitric  acid, 
are  azote  and  oxygen.  The  name  in  this  cafe  is  not 
derived  from  the  bafe,  which  is  azote,  but  from  nitre, 
from  which  it  is  generally  obtained.  This  acid  cannot 
be  formed  merely  by  bringing  in  conta<5l  the  two  gafes 
which  are  its  conftituent  parts  5  but  if  they  are  mixed 
together  in  certain  proportions,  and  ele£lric  fparks  fent 
through  the  mixture,  the  gafes  difappear,  and  are  con¬ 
verted  into  a  liquid.  This  is  nitric  acid.  By  a  fimilar 
experiment  Mr  Cavcndifli  difeovered  the  compolition  of 
the  acid. 

3.  This  acid  may  be  obtained  by  putting  three  parts 
of  nitre  or  faltpetre  with  one  of  fulphuric  acid  into  a 
glafs  retort,  and  diftilling  with  a  llrong  heat.  The 
gas  which  comes  over  is  condenfed  in  a  glafs  receiver, 
to  which  the  retort  is  to  be  luted.  The  gas  which  is 
condenfed  is  nitric  acid.  Nitre  is  compofed  of  nitric 
acid  and  potalh  :  but  potalh  has  a  ftronger  affinity  for 
fulphuric  acid  than  for  nitric  acid  \  it  therefore  com¬ 
bines  with  the  fulphuric  acid  in  the  retort,  and  the  ni¬ 
tric  acid  is  difengaged,  and  paffes  over  in  the  gafeous 
form. ' 

4.  The  acid  thus  obtained  is  impure,  and  is  conta¬ 
minated  with  muriatic,  and  fometimes  with  fulphurous 
acid.  It  is  purified  by  diftillation  with  a  gentle  heat. 
At  firft  too  it  is  of  a  yellow  colour,  which  is  owing  to 
the  fumes  of  nitrous  gas  with  which  it  is  combined. 
Thefe  fumes  are  driven  off  by  heat,  after  which  the 
acid  remains  pure,  and  is  tranfparent  and  colour- 
lefs. 

5.  Thus  prepared,  it  has  a  llrong  acid  talle  5  a  dif- 
agrceable  pungent  odour,  and  gives  a  yellow  colour  to 
the  Ikin.  The  fpecific  gravity  of  llrong  nitric  acid  is 
1.583,  or,  according  to  Mr  Kirwan,  at  temperature 
6o°,  1.554. 

*  6.  Nitric  acid  and  one  of  its  compounds,  nitre,  have 
■  long  been  the  fubjedl  of  the  experiments  and  refearch- 
es  of  chemical  philofophers.  In  invelligating  the  na¬ 
ture  of  nitre,  Mayow  found  that  it  poffeffed  a  common 
property  with  atmofpheric  air  \  namely,  the  property 
of  giving  a  red  colour  to  the  blood.  And,  from  ob- 
ferving  that  air  was  deprived  of  this  property  by  the 
procefs  of  combullion  and  refpiration,  he  drew  the  lin¬ 
gular  conclulion,  that  nitre  contained  that  part  of  the 
which,  is  neceffary  for  refpiration  and  combullion. 


7.  When  nitric  acid  diffolves  metallic  fubftances,  a  Ac  J 
great  quantity  of  a  peculiar  gas  makes  its  efeape,  and 
the  metal  acquires  conliderable  weight  during  this  pro¬ 
cefs.  According  to  the  phlogillic  theory,  it  was  lup- 
pofed  that  the  metal  was  deprived  of  its  phlogifton,  and 
that  this  phlogifton  had  combined  with  the  nitrous  gas 
which  had  efcaped.  This,  was  Dr  Priellley’s  explana¬ 
tion.  But  it  was  differently  explained  by  Lavoifier. 

He  took  1104  grs.  of  murcury,  and  added  to  it  945  grs. 
of  nitric  acid.  Nitrous  gas  was  emitted  during  the  fo- 
lution,  and  when  he  expofed  the  mercury  which  had 
been  converted  into  an  oxide,  to  a  red  heat,  oxygen  gas 
was  given  out,  and  the  mercury  appeared  in  the  metal¬ 
lic  Hate.  He  therefore  concluded,  that  the  nitric  acid 
in  this  cafe  was  decompofed,  and  that  it  confilled  of  oxy¬ 
gen  which  combined  with  the  metal,  and  of  nitrous  gas 
which  was  driven  off.  The  proportions,  he  fuppofed, 
were,  6 4  parts  of  nitrous  gas  by  weight,  and  36  of  oxy¬ 
gen  gas.  He  found,  however,  that  tire  quantity  of  oxy¬ 
gen  obtained  in  this  procefs,  was  fometimes  greater  than 
what  was  neceffary  to  faturate  the  nitrous  gas  \  and  he 
was  at  a  lofs  to  account  for  this  quantity.  His  own  ex¬ 
periments,  as  well  as  fome  of  Dr  Priellley’s,  proved, 
that  azote  is  a  component  part  of  nitre. 

Mr  Cavendilh,  who  difeovered  the  compofition  of 
water,  in  his  experiments  and  refcarches  on  that  fub- 
je£l,  found,  that  nitric  acid  was  produced  during  the 
explofion  of  oxygen  and  hydrogen  gafes  ;  and  that  he 
could  increafe  this  quantity  by  adding  azotic  gas  to  the 
mixture  before  combullion.  From  this  he  concluded, 
that  the  formation  of  the  acid  depended  011  the  azotic 
gas.  He  proved  this  by  palling  ele&rical  fparks 
through  common  air  in  a  glafs  tube.  The  air  dimi- 
niffied  in  bulk,  and  nitric  acid  was  formed.  Repeat¬ 
ing  a  fimilar  experiment  with  oxygen  and  azotic  gafes 
in  certain  proportions,  he  found  that  the  whole  could 
be  converted  into  nitric  aeid  *.  Mr  Cavendilh 
peated  the  fame  experiments,  with  a  viewr  to  remove Tranf 
fome  objections  which  had  been  made  to  his  conclu-i784* 
fions.  They  were  followed  by  the  fame  rcfult,  fo  that 
the  faCl  of  the  compofition  of  nitric  acid  was  fully  ella- 
blillied  f. 

To  perform  th’s  experiment,  take  a  glafs  tube  ofp**w 
about  one-lixth  of  an  inch  in  diameter.  Clofe  one  end 
with  a  cork,  through  which  let  a  metallic  conduClor 
with  a  ball  at  eaeh  extremity  be  paffed.  Fill  the  tube 
with  mercury  ;  immerfe  the  open  end  into  the  mercu¬ 
rial  trough  ,  introduce  a  mixture  of  .  1 3  parts  of  azotic 
gas,  and  .87  of  oxygen  gas,  occupying  three  inches  of 
the  tube,  and  a  folution  of  potalli  filling  one-half  inch 
more.  Let  elcClrical  cxplofions  be  fent  through  the 
tube  till  the  air  ceafes  to  be  diminillied  in  bulk.  If 
the  experiment  fucceed,  the  potalh  will  be  found  con¬ 
verted  into  nitre,  whioh  ffiews  that  the  nitric  acid, 
which  is  a  component  part  of  nitre,  has  been  formed 
during  the  procefs.  5a 

8.  Nitric  acid,  having  a  flrong  affinity  for  water,  is  Abforb: 
never  found  entirely  deprived  of  this  liquid.  Whenwater* 
expofed  to  the  air,  it  attraCls  moifture  from  it,  and 
heat  is  given  out  when  it  is  mixed  with  water.  Mr 
Kirwan  has  endeavoured  to  afeertain  the  relative  ^ 
llrength  of  nitric  acid  of  different  denfities,  or  fpecific 
gravities  5  and  the  method  which  he  adopted  is  the  ing  the 
following.  He  faturated  36  grs.  of  carbonate  of  fodaquantit] 

with 
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*  ds,  with  147  grs-  nitric  acid,  of  fpecific  gravity  1.2754, 
which  contained  45.7  per  cent,  of  ftandard  acid,  of  fpe¬ 
cific  gravity  1.5543.  The  carbonic  acid  which  efcap- 
ed  amounted  to  14  grs.  \  and  by  adding  939  grs.  of 
water,  the  fpecific  gravity  of  the  folution,  at  the  tem¬ 
perature  of  58.5°,  was  1. 040 1.  Ey  a  fimilar  tell  with 
that  employed  in  afcertaining  the  ftrength  of  fulphuric 
acid,  namely,  by  comparing  this  folution  with  one  of 
nitrate  of  foda  of  the  fame  denfity,  he  found  the  quan¬ 
tity  of  fait  amounted  to  1  parts.  There  was  an 
J  001  r 

excefs  of  acid  of  about  2  grs.  The  whole  weight  was 
1 439  grains.  The  quantity  of  fait,  therefore,  was 

^901  =:  grs-  ^he  quantity  of  pure  alkali 

was  .50 — 14  =  36.05  grs.  The  quantity  of  ftand- 
ard  acid  was  66.75  the  fum  of  both  =  102.75.  Of 
this  quantity  only  85.142  entered  into  combination 
with  the  fait ,  the  remaining  17.608  were  mere  water, 
given  out  by  the  ftandard  acid.  If  then  66. 7  parts 
ftandard  acid  lofe  17.608  parts  water  combining  writh 
the  alkali,  100  parts  (hould  lofe  26.38.  And,  as  Mr 
Kirw'an  has  made  it  probable,  that  nitrate  of  foda  con¬ 
tains  very  little  wTater  in  its  compolition  5  1 00  parts  of 
ftandard  nitric  acid  is  compofed  of  73.62  of  pure  acid, 
and  26.38  of  water  *. 

'n  vol.  The  follow  ing  table  drawn  up  by  Mr  Kirw'an  lhewTs 

■W*  the  quantity  of  pUre  acid  in  nitric  acid  of  different  fpe¬ 
cific  gravities. 


100  Parts. 
Sp.  Gravity. 

Real 

Acid. 

100  Parts. 
Sp.  Gravity. 

Real 

Acid. 

I-5J43 

73-54 

1.4171 

53-68 

'■5295 

69.86 

1.4120 

52-94 

69.1 2 

1.4069 

52.21 

1.5070 

68.39 

1.4018 

5M7 

1-4957 

67.65 

*•3975 

5°- 74 

1.4844 

66.92 

I-3925 

50.00 

M731 

66.18 

i-3875 

49.27 

I-47I9 

65-45 

1.3825 

48.53 

I-47°7 

64.71 

**3775 

47.80 

1.4695 

63.98+ 

1.3721 

47.06 

M683 

,  63-24 

i-367i 

46.33 

1.4671 

62.51 

1.3621 

45-59 

1 .4640 

61.77 

1  -3  571 

44.86 

1.461 1 

61.03 

!-352I 

44.12 

1.4582 

60.30 

1.3468 

43-38 

M553 

59-56 

1-3417 

42.65 

I-4524 

58.83 

*•3364 

4I-9I 

1.447 1 

58.09 

1-3315 

41.18 

1.4422 

57-36 

1.3264 

40.44 

M373 

56.62 

1.3212 

39-71 

J-4324 

55-89 

1.3160 

38-97 

M275 

55- 1 5  " 

1.3108 

38-34 

1.4222 

54-J2+ 

1-3056 

37-5° 
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Acids. 


100  Parts. 
Sp.  Gravity 

Real 

Acid. 

100  Parts. 
Sp.  Gravity 

Real 

Acid. 

I.3004 

36-77 

1-2015 

25.OO 

1. 291 1 

36-03 

1.1963 

24.26 

I.2812 

35-3°+ 

I.191 1 

23-53 

I2795 

34-56 

1.1845 

22.79 

I- 2779 

33-82 

i.!779 

22.06 

1.2687 

33-°9 

1.1704 

21.32 

1.2586 

32-35 

1.1639 

20.59 

1.2500 

31.62 

I.I581 

19.85 

1.2464 

30.88 

I.I524 

19. 1 2 

1. 2419 

30-15 

I.I42I 

18.48 

I*2374 

29.41 

I.I3I9 

17.65+ 

1. 2291 

29.68 

I.I284 

16.91 

1.2209 

27.94 

I.I24I 

16.17 

1.2180 

27.21  + 

1.1165 

*5-44 

1.2152 

26.47 

I.IIII 

T4*7° 

1.2033 

25-74+ 

2.1040 

i3-27 

From  experiments  made  by  Mr  Davy,  he  has  de¬ 
duced  the  real  quantities  of  nitric  acid  in  folutions  of 
different  fpecific  gravities,  and  by  his  eftimation  the 
proportions  will  appear  in  the  following  table*.  * arches 

p.41. 

TABLE  of  the  quantities  of  True  Nitric  Acid  in  folutions 
of  different  Specific  Gravities . 


100  Parts  Nitric 
Acid,  of  fpecific 
gravity 

True  Acid  (m). 

Water. 

1,5040 

9I»55 

8,45 

M475 

80,39 

19,61 

1,4285 

7i»65 

28,35 

i>39°6 

62,96 

37,04 

I»3551 

56,88 

43, 12 

1,3186 

52>°3 

47,97 

I»3°42 

49>°4 

50,96 

1,2831 

46,03 

53,97 

1,2090 

45, °7 

54,73 

9.  When  colourlefs  nitric  acid  is  expofed  to  the  Adtion  of 
light,  it  undergoes  a  partial  decompoiltion.  Somehgbu 
oxygen  gas  is  feparated,  the  acid  affumes  an  orange 
yellow  colour,  and  part  of  it  paffes  into  the  ftate  of 
nitrous  acid. 

10.  It  boils  at  the  temperature  of  248°,  and  is  en¬ 
tirely  diflipated  without  alteration,  if  the  heat  be  con¬ 
tinued.  When  it  is  made  to  pafs  through  a  red-hot 
porcelain  tube,  it  is  decomposed,  and  converted  into 

its  conftituent  parts,  oxygen  and  azotic  gafes  f .  When  f  Tourer iy 
*  2  T  2  nitric  Conniifs. 

Chim.  tom* 

_ __ _ _ _ _ _ _  ii.  p.  81. 


(m)  The  quantities  of  oxygen  and  nitrogen  in  any  folution,  may 
oxygen,  and  Y  the  nitrogen. 

Then  X  =  and  Y  =  A. 

239  239 


be  thus  found :  Let  A~  the  true  acid,  X  the 
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5°8 

Hydrogen. 


5°9 

Charcoal, 


nitric  acid  (n)  u  cooled  down  to  the  temperature  of 
— 55°,  it  begins  to  cryftallize  in  a  few  minutes,  affumes 
a  deep-red  colour,  and  congeals  into  a  thick  mafs  re- 
fembling  butter,  by  agitating  the  veffel  which  contains 
*  Annal.  de  it 

Chim,  vol.  11.  There  is  no  a£tion  between  nitric  acid  and  oxy- 
xxix.  p  282.  gen  or  azotic  gafes  j  but,  when  concentrated  nitric  acid 
5°7  is  expofed  to  the  air,  the  vapour  which  it  exhales  com- 
Of oxygen.  bjncs  w£th  the  moifture  of  the  atmofphere,  forms  white 
fumes,  and  is  condenfed  into  a  liquid. 

1 2.  Hydrogen  gas  has  no  a£tion  on  nitric  acid  at  the 
ordinary  temperature  of  the  atmofphere  5  but  if  they 
are  made  to  pafs  through  a  red-hot  porcelain  tube, 
there  is  a  violent  combuftion  with  detonation.  Water 
is  formed  by  the  combination  of  the  hydrogen  with  the 
oxygen  of  the  acid  ;  and  azotic  gas,  its  other  conftitu- 
ent  part,  is  evolved. 

13.  Nitric  acid  is  alfo  decompofed  by  charcoal  at  a 
high  temperature.  Carbone  combines  with  the  oxygen, 
and  forms  carbonic  acid,  while  the  azotic  gas  is  fet  at 
liberty. 

14.  It  is  alfo  decompofed  in  the  fame  way  by  phof- 
phorus  and  fulphur.  When  the  acid  is  poured  upon 
thefe  combuftibles  at  a  high  temperature,  inflammation 
takes  place,  and  they  are  converted  into  phofphoric 
and  fulphuric  acids. 

1 5.  When  nitric  and  fulphuric  acids  are  mixed  to¬ 
gether,  heat  is  evolved.  The  fulphuric  acid  attra&s 
the  water  which  exifted  in  the  nitric  acid,  and  this 
water  being  more  condenfed  in  combination  with  ful¬ 
phuric  acid,  the  caloric  with  which  it  was  combined 
along  with  the  nitric  acid,  is  given  out.  Thus,  the  ni¬ 
tric  acid  becomes  more  concentrated  by  the  addition  of 
the  fulphuric  acid. 

When  nitric  and  fulphurous  acids  are  mixed  toge¬ 
ther.,  a  very  different  a&ion  takes  place.  The  nitric 
acid  feparates  it  from  wrater  and  its  other  combina¬ 
tions  *,  parts  with  its  oxygen,  and  thus  converts  it  into 
fulphuric  acid,  and  paffes  itfelf  into  the  flat©  of  nitrous 


5*o 

Phofphorus 
and  ful¬ 
phur. 
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Of  fulphu¬ 
ric  acid. 


r  512 

Of  fulphu¬ 
rous  acid. 
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CompoH- 

tion. 


gas, 


16.  According  to  Lavoifier,  the  proportions  of  the 
component  parts  of  nitric  acid  are,  one  part  azote  and 
four  parts  oxygen.  This  was  the  refult  of  his  experi¬ 
ments  on  the  decompofition  of  nitre  by  charcoal.  Ac¬ 
cording  to  Mr  Cavendifh,  the  proportions  of  the  azote 
and  oxygen  combined  by  elettricity  are  one  part  azote 
and  2,346  of  oxygen.  The  refult  of  Mr  Davy’s  expe¬ 
riments  fliews  that  100  parts  of  pure  nitric  acid  are 
qompofed  of 


29.5  azote, 
7°-5  oxygen. 


xoo.o 


5i4 

Combina¬ 


tion. 
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Affinities. 


Barytes, 

Potafh, 

Soda, 

Strontites, 

Lime, 

Magnefia, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 

Oxide  of  Zinc 

Iron, 

Manganefe, 

Cobalt, 

Nickel, 

Lead, 

Tin, 

Copper, 

Bifmuth, 

Antimony, 

Arfenic, 

Mercury, 

Silver, 

Gold, 

Platina. 


1 9.  This  is  one  of  the  moll  Important  of  the  acids,  Ufes. 
confldered  as  an  inftrument  of  analyfis  in  the  hands  of 
the  chemift.  It  is  employed  in  many  arts.  It  is  alfo 
ufed  in  medicine,  in  difeafes  of  the  Ikin  •,  and  it;  has 
lately  been  exhibited  as  a  cure  in  venereal  affe&ions. 

In  this  cafe,  perhaps,  it  may  be  regarded  as  a  ufeful 
auxiliary  to  the  ordinary  remedies. 


S* 


Sect.  IV.  Of  Nitrous  Acid . 


•  51 ) 

1.  According  to  the  prefent  nomenclature,  nitrous  Method 
acid  fliould  bear  the  fame  relation  to  nitric  acid  that  procure , 
fulphurous  acid  bears  to  fulphuric  5  that  is,  the  con- 
ftituent  parts  of  nitric  acid  fhould  be  in  different 
proportion  from  thofe  of  nitrous  acid }  but  this  does 

not  appear  to  be  the  cafe.  What  is  ufually  denomi¬ 
nated  nitrous  acid,  may  be  formed  by  combining  ni¬ 
trous  gas  with  nitric  acid:  Or  if  the  lower  Hr  a  turn 
in  a  veffel  of  nitric  acid  be  flowly  decompofed  by  a 
metallic  fubftance,  the  oxygen  of  the  acid  combines 
with  the  metal  \  nitrous  gas  is  evolved,  which  com¬ 
bines  with  the  fuperior  ftrata  of  the  nitric  acid,  and 
converts  it  into  nitrous  acid  f .  It  has  then  affumed  af  Tourer, 
yellow  colour,  and  its  fpecific  gravity  is  diminiflied.Co/^ 
The  fame  effeft  takes  place  when  nitric  acid  is  ex-  toE 
pofed  to  light.  It  is  deprived  of  part  of  its  oxygen, n* p* 9]' 
and  nitrous  gas  is  evolved,  which  mixes  with  the  acid, 
changes  it  to  a  yellow  colour,  and  converts  it  into  ni¬ 
trous  acid.  .  .....  5lS 

2.  Thus  it  appears  that  nitrous  acid  is  nitric  acid  Compel 

combined  with  nitrous  gas.  The  acid  of  commerce,  tion. 
or  what  is  commonly  called  aqua  fortisy  is  nitrous 
acid.  #  S\9 

2.  Nitric  acid  combines  in  different  proportions  with  Combines 

5  nitrous ‘n 

proport  iot 
.  withnitro’ 

gas. 


17.  The  combinations  which  are  formed  with  the  ni¬ 
tric  acid,  and  the  alkalies,  earths,  and  oxides  of  metals, 
are  denominated  nitrates . 

18.  The  order  of  the  affinities  of  nitric  acid  is  the 
following. 


(n)  The  acid  employed  in  the  experiment  contained  nitrous  gas. 
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nitrous  gas,  which  gives  rife  to  many  varieties  of  nitrous 
acid  j  and,  according  to  the  quantity  of  nitrous  gas  ab- 
forbed,  the  acid  exhibits  very  different  colours.  The 
following  table,  drawn  up  by  Mr  Davy,  fhews  in  one 
view  the  proportions  of  nitric  acid  and  nitrous  gas,  in 
different  coloured  nitrous  acids. 

TABLE  containing  approximations  to  the  quantities  of 
Nitric  Acid ,  Nitrous  Gas ,  and  Water  in  Nitrous  Acids , 
of  different  colours  and  fpecific  gravities. 


ico  Parts. 

Specific 

grav. 

Nitric 

Acid. 

Water. 

Nitrous 

Gas. 

Sol.  nitric  acid 

L5°  4 

9M5 

8,45 

Yellow  nitrous  J 

90,5 

8,3 

1,2 

Bright  yellow 

1,500 

.B 

88,94 

8,10 

2,96 

Dark  orange 

of 

1,480 

86,84 

7,6 

5,56 

Light  olive  % 

M79 

c 

c 

86,00 

7,55 

6,45 

Dark  olive  J 

1,478 

85,4 

7,5 

7,1 

Bright  green  J 

1,476 

84,8 

7,44 

7,7*5 

Blue  green  * 

M75 

84,6 

7,4 

8, GO 

4.  Light  has  no  a&ion  on  nitrous  acid :  but  when 
heat  is  applied,  the  nitrous  gas  is  driven  off,  and  the 
nitric  acid  remains  behind.  In  the  ftate  of  vapour, 
nitrous  acid  remains  unchanged  by  the  a&ion  of  heat. 

5.  Neither  oxygen  gas,  azotic  gas,  nor  atmofpherie 
air,  produce  any  change  on  nitrous  acid. 

6.  On  combuftible  bodies  the  a&ion  of  nitrous  acid 
is  nearly  fimilar  to  that  of  the  nitric  acid  ;  but  many 
fubftances  are  more  rapidly  inflamed  by  nitrous  acid. 
This  feems  not  only  to  depend  on  the  ftate  of  the  divi- 
lion  or  rarefaftion  of  the  nitrous  gas  combined  with  the 
nitric  acid,  but  alfo  on  the  nitrous  gas  itfelf  being 
more  eafily  decompofed,  and  giving  up  its  oxygen,  which 
is  lefs  ftrongly  attracted  by  the  azote,  on  account  of 
the  great  proportion  of  caloric  united  with  it  in  the 
gafeous  ftate.  It  decompofes  phofphurated  and  fulphu- 
rated  hydrogen  gas,  and  precipitates  the  phofphorus 
and  the  fulphur. 

7.  Sulphuric  acid  combines  with  the  vapour  of  ni¬ 
trous  acid,  which  communicates  the  property  of  difpofmg 
the  fulphuric  acid  to  cryftallize.  Nitrous  acid  converts 
fulphurous  into  fulphuric  acid,  and,  at  the  fame  time, 
parts  with  its  nitrous  gas. 

8.  Nitrous  acid  enters  into  combination  with  the  al¬ 
kalies  and  earths.  The  compounds  are  diftinguifhed 
by  the  name  of  nitrites .  Thefe  compounds  are  not 
made  by  direct  combination,  and  therefore  the  affinities 
of  this  acid  are  little  known. 

Sect.  V.  Of  Mubiatic  Acid . 

1.  The  component  parts  of  this  acid  are  unknown. 
No  attempt  which  has  hitherto  been  made  to  difeover 


its  conftituent  parts,  has  yet  fucceeded.  But,  as  it  re-  Acids, 
fembles  the  other  acids,  the  compofition  of  which  has  r  _  v' 
been  difeovered,  in  many  of  its  properties  and  combi¬ 
nations,  it  is  ufually  arranged  among  this  clafs  of  bo-  S2- 
dies.  The  name  of  muriatic  acid  is  derived  from  theNames. 
Latin  word  muna ,  which  fignifies  fea-falt,  or  common 
fait,  from  which  the  acid  is  ufually  extracted.  It  was 
formerly  denominated  fpirit  of fait,  acid  of fait,  and  ma¬ 
rine  acid. 

2.  Muriatic  acid  may  be  obtained  by  putting  100  Method  of 
parts  of  dry  common  fait,  and  35  parts  of  fulphuric  procuring, 
acid  into  a  retort  or  matrafs  with  a  bent  tube.  The 
beak  of  the  retort  at  the  end  of  the  tube  muft  commu¬ 
nicate  with  a  receiver  in  vffiich  there  is  water,  that  the 
muriatic  acid  may  be  condenfed  as  it  paffes  into  the 
receiver.  In  this  way  liquid  muriatic  acid  may  be  ob¬ 
tained. 

3;  But  if  the  gas  which  comes  over  is  received  in  ain  the2  ftate 
jar  inverted  in  the  mercurial  apparatus,  its  properties  of  gas. 
may  be  examined  in  the  ftate  of  gas.  When  it  firft 
palfes  over,  it  is  in  the  form  of  white  fmoke. 

4.  Muriatic  acid  gas  poffeffes  the  phyfical  properties  properties.  - 
of  common  air.  It  is  an  invifible  elaftic  fiuid.  It  has 

a  ftrong  acid  tafte,  and  a  very  pungent  fmell.  The 
fpecifie  gravity,  according  to  Kirwan,  is  0.002315. 

5.  It  is  unfit  for  refpiration,  and  equally  f®  for  fup- 
porting  combuftion. 

6.  This  gas  has  a  ftrong  attra&ion  for  water.  If  a 
little  water  be  introduced  into  a  jar  filled  with  this  water? 
gas,  Handing  over  mercury,  the  whole  of  the  gas  will  be 
abforbed,  and  the  mercury  will  inftantaneoufly  rife  to 

the  top.  Or  if  a  jar  filled  with  muriatic  acid  gas  be 
inverted  into  a  veflel  of  wrater,  coloured  with  vegetable 
blue,  the  water  fuddenly  ruffies  into  the  jar,  which  it 
completely  fills,  and  the  blue  colour  is  changed  to  red, 
exhibiting  the  ufual  effe&s  of  acids  on  vegetable  co¬ 
lours. 

7.  Light  has  no  a£lion  whatever  on  this  gas,  nor  does  Lighted 
it  undergo  any  change  when  it  is  made  to  pafs  through  heat. 

a  red-hot  porcelain  tube.  In  the  ftate  of  gas,  it  has 
no  aft  ion  upon  oxygen  gas.  When  this  gas  comes  in 
contaft  with  atmofpherie  air,  thick  white  fumes  are 
produced,  with  the  extrication  of  caloric.  This  is  a 
combination  of  the  gas  with  the  water  in  the  atmofphere, 
by  which  they  are  mutually  condenfed. 

8.  There  is  no  aftion  between  muriatic  acid  gas 
and  azote,  hydrogen,  charcoal,  phofphorus,  or  fuL 
phur. 

9.  The  quantity  of  water  which  muriatie  acid  ab-Combineg 
{orbs  is  very  confiderable.  Ten  grs.  of  water  .  com^ with  water 
bine  w  ith  ten  grs.  of  the  gas.  The  liquid  acfd  thusin  great 
formed  occupies  the  fpace  of  13.3  grs.  and  hence  itsProPort'on°  j 
fpecific  gravity  is  1.500  ^.and  the  fpecific  gravity  of 

the  pureft  muriatic  acid  in  its  condenfed  ftate  is 
3.300  (o). 

The  fpecific  gravity  of  the  ftrongefl  muriatic  acid 
that  can  eafily  be  procured  and  prefer ved,  is  1.196. 

One> 


*  u  The  blue  green  acid  is  not  homogeneal  in  its  compofition  r  it  is  compofed  of  the  blue  green  fpherules  and 
the  bright  green  acid.  The  blue  green  fpherules  are  of  greater  fpecifio  gravity  than  the  dark  green  acid,  pro¬ 
bably  becaufe  they  contain  little  or  no  -water. 

J  u  The  compofition  of  the  acids  thus  marked,  is  given  from  calculations. ” 

(o)  “  Let  D  rr  the  denfity  of  a  mixture ^  m  the  weight  of  the  denfer  ingredient  5  d  its  denfity  5  /  the  weight 

of- 
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One  hundred  parts  of  this,  Mr  Kir  wan  calculates,  will 
1  contain  about  49  of  acid,  whofc  fpecific  gravity  is  1.500, 
which  he  calls  the  dandard  acid.  By  mixing  this 
acid  with  different  proportions  of  water,  he  obtained 
the  refults  from  which  he  condru&ed  the  following 
table. 


Table  of  the  quantity  of  Real  Acid  in  100  parts  of 
Muriatic  Acid  of  different  Specific  Gravities ,  at  the 
Temperatw  6o°. 


532 

Properties. 


533 

A&ion  of 
light  and 
heat. 


534 

Of  fulphu- 
ric  acid. 


535 
Of  nitric 


acid. 


100  parts 
Sp.  Gravity. 

Real 

Aeid. 

100  parts 
Sp.  Gravity. 

Real 

Acid 

I.196 

23.28 

1.1282 

16.51 

I.191 

24.76 

1-1244 

15-99 

I.187 

24.25 

1.1206 

*5-48 

1.183 

23-73 

I.1 168 

14.96 

1-179 

23.22 

I.I  120 

14.44 

1-175 

22.70 

I.IO78 

13-93 

I.17  I 

22.l8 

I.IO36 

*3-4 1 

I.167 

21.67 

I.0984 

12.90 

I.163 

21.15 

I.O942 

12.38 

I.I59 

20.64 

1.09 10 

11.86 

I.I55 

20.12 

I.0868 

”•35 

I.I51 

19.60 

I.0826 

10.83 

i-i47 

19.09 

I.O784 

10.32 

1. 1414 

18.57 

I.0742 

9.80 

i-!396 

18.06 

I.0630 

8.25 

1.1358 

1 7*  54 

1*^345 

5.16 

1.132° 

17.02 

I.O169 

2.58 

aqua  regia ,  from  its-property  of  diiTolving  gold,  which  Acid*,  fc 
was  diftinguifhed  by  the  name  of  king  of  the  metals .  It 
is  now  denominated  nitre-muriatic  acid.  This  acid  is  ^^36  I 
not  to  be  conlidered  as  a  fimplc  mixture  of  the  tv  o  acids.  r^c  ^ 
A  double  attra&ion  takes  place  in  their  mutual  a&ion  y 
the  muriatic  acid  attracts  part  of  the  oxygen  of  the 
nitric  acid,  and  the  nitric  combines  with  the  nitrous 
The  muriatic  acid  thus  combined  with  a  portion 


10.  Liquid  muriatic  acid,  in  its  ordinary  date,  is  of 
a  pale  yellow  colour  ;  but  when  it  is  pure,  it  is  tranf- 
parent  and  colourlefs. 

11.  Light  has  no  a&ion  whatever  on  muriatic  acid. 
When  heat  is  applied,  it  readily  affumes  the  gafeous 
form.  Neither  oxygen  nor  azotic  gafes  are  abforbed  by 
muriatic  acid,  nor  has  this  acid  any  a&ion  on  hydro¬ 
gen,  charcoal,  phofphorus,  or  fulphur. 

12.  Sulphuric  acid  feparates  the  muriatic  acid  from 
its  compounds,  and  even  from  its  combination  with  wa¬ 
ter  ;  but  the  muriatic  acid  drives  off  the  fulphurous 
aeid  from  this  liquid. 

13.  One  of  the  mod  remarkable  characters  of  mu¬ 
riatic  acid,  is  its  combination  with  nitric  acid.  When 
thefe  two  acids  are  mixed  together,  they  aCl  upon 
each  other,  are  drongly  heated,  and  produce  effer- 
vefcence,  with  a  change  of  colour  to  an  orange  red. 
A  mixed  acid  is  thus  formed,  which  poffeffes  proper¬ 
ties  which  exided  neither  in  the  one  acid  nor  the  other 
when  in  a  date  of  feparation.  It  was  formerly  called 


gas 


of  oxygen,  is  difengaged  with  effervefcence  in  yellow 
fumes :  the  undecompoled  nitric  acid  feizes  the  nitrous 
gas  which  is  formed,  and  when  it  is  faturated  with  it, 
the  aCIion  eeafes.  Hence  arifes  the  colour  of  the  mixed 
acid.  The  peculiar  effeCl  of  the  nitro-muriatic  acid  on 
metallic  fubdances,  will  be  deferibed  in  treating  of  the 
metals.  #  ^ 

14.  In  analyfing  a  mineral  water,  Mr  Lambe  con-  Suppose 
eluded,  from  fome  appearances  which  prefented  them- formation , 
felves  during  his  experiments,  that  the  muriatic  acid°^ra™, 
was  formed  or  generated  \  for  when  iron  was  adledacK**  I 
upon  by  fulphuiated  hydrogen  gas,  oxymuriate  of  iron 
was  formed.  He  digeded  iron  filings,  previoudy  pu¬ 
rified,  in  a  folution  of  fulphurated  hydrogen  gas,  in 
diddled  water.  A  bottle  was  filled  with  the  folution, 
and  corked.  The  iron  was  prefen tly  a£ted  upon  *, 
air  was  extricated,  probably  hydrogen  gas,  which 
drove  the  cork  out  of  the  bottle.  The  liquor,  gra¬ 
dually  lod  its  odour,  and  at  the  end  of  fome  days  it  had 
a  fmell  refembling  that  of  dagnant  rain  water.  As 
the  bubble  ceafed  to  be  produced,  it  recovered  its  tranf- 
parency  :  A  fmall  quantity  of  this  folution,  evaporated 
to  drynefs,  left  behind  a  bitter,  deliquefeent  fait.  Sul¬ 
phuric  acid  dropt  on  this  fait,  and  paper  moidened 
with  ammonia,  held  over  the  glafs,  produced  vapours,* 
fo  that  fome  volatile  acid  was  feparated.  Eight  ounce 
meafures  of  the  fame  liquor  were  evaporated,  and  a 
little  fulphuric  acid  was  dropt  on  the  refiduum.  A 
drong  effervefcence  was  excited,  and  acid  fumes  arofe, 
wfhich,  from  their  fmell,  were  readily  known  to  be  mu¬ 
riatic  acid.  Paper  moidened  with  water  rendered  the 
vapours  vifible  in  the  form  of  a  gray  fmoke,  which  is 
the  didinguifhing  chara&eridic  of  muriatic  acid.  The 
fame  appearances  were  exhibited  with  the  fame  refult, 
when  manganefe  and  mercury  were  diffolved  in  fulphu¬ 
rated  hydrogen  gas  *.  *  Maxch 

The  fame  experiments  have  been  repeated  \  blit  r\o^er,u  vo 
traces  of  muriatic  aeid,  in  any  of  the  compounds  thatx'^‘ 
were  formed,  could  be  found.  In  an  experiment  by 
Bcrthollet,  indeed,  iron  filings  wafhed  with  water  which 
gave  no  marks  of  containing  muriatic  acid,  when  they 
were  expofed  fome  days  to  the  air,  and  again  waflied, 
exhibited  fome  traces  of  it  j  fo  that  the  acid  itfelf, 
or  its  elements,  mud  have  come  from  the  air  or  the 


1  j.  The 


of  an  equal  bulk  of  water  ;  and  d\  and  /,  the  fame  elements  of  the  rarer  :  Then  D  In  the  above 

cafe,  20,  and /+/' =13.3.  ThenD  =  ^~  =:  1.5.  Now  to  find  the  fpecific  gravity  of  the  con- 

.  ,  tn-X-tn! — /'D  5  ,  , 

denfed  muriatic  acid  gas,  we  have  from  the  above  equation  /= — — - =  —  =  3-3  5  and  d  _  7  — 


1°.  —  3.03.  Kirwan.  b'i/h  Tranfa&ions,  vol.  iv.  p.  5. 
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15.  The  bulk  of  muriatic  acid  gas  is  greatly  dimi- 
nllhed  by  the  a6lion  of  eledlricity,  and  hydrogen  gas  is 
given  out 3  but  this  a&ion  is  limited.  Mr  Henry  has 
Shewn  that  it  is  not  owing  to  the  decompofition  of  the 
acid,  as  might  at  firft  light  be  fuppofed,  but  to  the  de- 
compofition  of  water  which  it  holds  in  folution  3  fo  that 
the  action  continues  as  long  as  there  is  any  moifture  in 
the  gas.  The  oxygen  of  the  water  combines  with  the 
acid,  and  forms  oxymuriatic  acid  3  while  the  hydrogen 
of  the  water  is  evolved. 

16.  Muriatic  acid  gas  has  been  fuccefsfully  employ¬ 
ed  in  deftroying  noxious,  putrid  exhalations.  It  was 
applied  in  this  way  in  the  year  1773  by  Morveau,  in 
purifying  the  cathedral  of  Dijon  from  thefe  exhala¬ 
tions,  on  account  of  which  it  had  been  altogether  de- 
ferted.  He  put  fix  pounds  of  common  fait  into  a  glafs 
veffel,  placed  in  the  middle  of  the  church,  poured  two 
pounds  of  fulphuric  aeid  on  the  fait,  placed  the  veffel 
on  fome  live  coals,  and  immediately  (hut  the  doors. 
It  was  allowed  to  remain  12  hours  3  after  which  the 
doors  were  opened  3  and  a  current  of  air  being  allowed 
to  pafs  through  it,  it  was  found  that  the  noxious  vapours 
were  entirely  deftroyed. 

17.  The  compounds  which  are  formed  by  muriatic 
acid,  with  alkalies,  earths,  and  metallic  oxides,  are 
diftinguifhed  by  the  name  of  muriates . 

1 8.  The  following  is  the  order  of  the  affinities  of 

this  acid.  ^ 

Barytes, 

Potafli, 

Strontites, 

Lime, 

Ammonia, 

Magncfia, 

Glucina, 

Alumina, 

Metallic  oxides. 

Sect.  VI.  Of  Oxtmuriatic  Acid . 


n 


tory. 


I.  Oxymuriatic  acid  was  difeovered  by  Scheele  in 
the  year  1774,  and  he  gave  it  the  name  of  dephlogu 
Jlicated  marine  acid.  On  account  of  its  fmgular  pro¬ 
perties,  and  the  important  ufes  to  which  it  was  foon 
applied,  it  has  been  much  examined  by  chemical  philo- 
; ^  fophers. 

I 4hotl  of  2.  This  acid  is  obtained  by  the  following  procefs  : 

pouring.  Take  three  parts  of  common  fait,  and  one  part  of  the 
black  oxide  of  manganefe  reduced  to  powder.  Intro¬ 
duce  them  into  a  tubulated  retort 3  place  the  retort  in 
a  fand  bath,  and  immerfe  its  beak  under  the  furface  of 
the  water  in  the  pneumatic  trough.  Pour  upon  it  two 
parts  of  fulphuric  acid  a  little  diluted  with  water.  An 
effervefcencc  talkes  place,  and  a  yellow  coloured  gas  is 
evolved,  which  may  be  received  in  jars,  or  preferved  in 
large  veffels  with  ground  (toppers. 

The  nature  of  this  procefs  is  fufficiently  obvious. 
Common  fait  is  compofed  of  muriatic  acid  and  fo- 
da  3  the  affinity  of  fulphuric  acid  for  foda  is  dronger 
than  that  of  muriatic  acid  3  it  therefore  combines 
with  the  foda,  and  the  muriatic  acid  is  difengaged  in 
the  (late  of  gas.  The  black  oxide  ©f  manganefe  is 
compofed  of  oxygen  and  the  metallic  fubftance.  The 
fulphuric  acid  combines  with  the  manganefe,  and  fets 
the  oxygen  at  liberty  in  the  (late  of  gas.  But  there  is 
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alfo  an  affinity  between  the  muriatic  acid  and  oxygen, 
fo  that  in  the  moment  of  evolution  they  unite,  and  pafs 
off  in  the  (late  of  oxymuriatic  acid  gas. 

3.  This  gas  is  of  a  yellowifh  green  colour,' ffias  a  (Irong  Properties, 
penetrating  odour,  and  excites  violent  coughing,  when  a 
mixture  of  it  with  atmofpherio  air  is  refpired  3  but  the 

pure  gas  is  totally  unfit  for  relpiration.  This  gas  fupports 
combuflion.  It  diminifhes  and  reddens  the  flame  of  a 
taper  5  a  great  deal  of  fmoke  is  evolved,  and  the  taper 
confumes  very  rapidly.  ^ 

4.  Neither  light  nor  heat  have  any  a£lion  on  the  gas.  Unchanged 

When  paffed  through  red-hot  porcelain  tubes,  it  re-^y^ltand 
mains  unchanged.  heat*  . 

5.  It  has  no  action  whatever  on  oxygen  or  azotic  A&ion  of 

gaffes.  ’  hydrogen 

6.  In  the  cold  no  cffefl  is  produced  from  a  mixture  £as* 
of  this  gas  with  hydrogen  gas  3  but  when  they  are 
paffed  through  a  red-hot  tube,  there  is  a  violent  deto- 

nati°n‘  .  .  547 

7.  In  the  cold  there  is  no  a£tion  between  charcoal  Of  char- 

and  this  gas.  When  a  mixture  of  equal  bulks  of  thiscoal* 
gas  and  carbonated  hydrogen  gas  is  fet  fire  to,  there  is 
only  a  combuflion  of  the  hydrogen  gas,  with  a  depofi- 
tion  of  charcoal.  If  two  meafures  of  oxymuriatic  acid 
gas,  and  one  meafure  of  carbonated  hydrogen  gas  are 
mixed  together  in  a  clofe  phial,  and  allowed  to  remain 
for  24  hours,  they  decompofe  each  other.  Water,  mu¬ 
riatic  acid,  carbonic  acid,  and  gafeous  oxide  of  carbone, 
are  the  produds.  When  water  is  admitted,  the  whole 
will  be  nearly  abforbed. 

8.  A  bit  of  dried  phofphorus  introduced  into  this  gas,  Ofphofpho- 
is  inftantly  inflamed,  and  converted  into  phofphotic rus' 
acid.  It  alfo  fets  fire  to  phofphorated  hydrogen  gas, 

which  has  loft  the  property  of  fpontaneous  inflamma¬ 
tion  in  the  air.  ^ 9 

*  9*  Melted  fulphur,  plunged  into  this  gas,  is  imme-  Of  fulphur, 
diately  inflamed,  and  converted  into  fulphuric  acid. 
Sulphurated  hydrogen  gas  is  decompofed,  but  without 
inflammation,  and  fulphur  is  depofited.  550 

10.  There  is  no  adion  between  this  gas  and  ful-  Sulphurous 
phuric  acid  3  but,  when  fulphurous  acid  gas  is  mixed ac^* 
with  it,  a  thick  white  vapour  is  formed,  which  is  the 
fulphurous  acid  converted  into  fulphuric  acid,  by  de¬ 
priving  the  oxymuriatic  acid  gas  of  its  oxygen.  It 

has  no  effed  on  nitric  acid  3  but  nitrous  gas  brought 
into  con  tad  with  it,  is  reddened,  and  converted  into  ni¬ 
trous  acid.  ^ 

1 1.  What  is  commonly  known  by  the  name  of  oxy-  In  the  If- 
muriatic  acidy  is  water  faturated  with  this  gas.  It  has^dd  ftate. 
a  pale  green  colour,  and  exhales  the  fame  odour  as  the 

gas.  According  to  Berthollet,  r  cubic  inch  of  water 
abforbs  grs.  French  of  the  gas.  The  quantity  ab¬ 
forbed  by  the  water  is  in  proportion  to  the  temperature 
and  the  preffure.  When  veffels  containing  water,  and 
receiving  this  gas,  are  furrounded  with  ice,  while  the 
water  is  faturated,  the  gas  cryftallizes  at  the  furface, 
and  even  at  the  bottom  of  the  liquid,  in  the  form  of 
fix-fided  places,  of  a  greenifh  white  colour  3  but  the 
flighted  heat  diffolves  them,  and  they  rife  through  the 
liquor  in  the  form  of  gas. 

Water  faturated  with  this  gas  at  the  temperature  of 
430  has  the  fpecific  gravity  of  1.003.  552 

12.  This  acid  does  not  redden  vegetable  blues,  like  Deftroys 
the  other  acids.  It  has  the  Angular  property  of  dc-veSetablc 
ftroying  vegetable  colours,  on  account  of  which  it  has  colours* 

been 
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been  much  employed  in  the  art  of  bleaching.  The  65  oxygen, 

effeft  which  takes  place  in  this  procefs,  is  the  combi-  35  muriatic  acid, 

nation  of  the  colouring  matter  with  the  oxygen  of  the  - - 

*  1  for  the  acid  which  has  been  employed  is  de-  IOO 
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prived  of  its  oxygen,  and  converted  into  muriatic  acid. 
But  for  the  full  account  of  this  procefs,  fee  Bleach¬ 
ing. 

13.  When  this  acid  is  expofed  to  the  light,  it  is  de- 
compofed}  it  gives  out  its  oxygen  gas,  becomes  colour- 
lefs,  and  paffes  into  the  Hate  of  muriatic  acid.  But, 
when  heat  is  applied,  the  acid  is  difengaged  in  the 
date  of  gas,  without  any  perceptible  feparation  of  its 
oxygen.  Expofed  to  the  air,  the  acid  is  gradually  fe- 
parated,  exhaling,  at  the  fame  time,  its  pungent,  dis¬ 
agreeable  odour. 

14.  The  conflituent  parts  of  oxymuriatic  acid,  ac¬ 
cording  to  Berthollet,  are 

89  muriatic  acid, 

1 1  oxygen. 

100 

But,  according  to  the^experiments  of  Mr  Ghenevix, 
it  is  compofed  of 

84  muriatic  acid, 

16  oxygen. 

100 

Secy.  VII.  Of  Htper-oxtmuriatic  Jcid. 
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1.  Oxygen  combines  in  a  different  proportion  with 
muriatic  acid,  and  forms  another  acid,  poffeffed  of  pro¬ 
perties  which  are  quite  diflindl  from  the  properties  of 
the  lad  deferibed.  This  acid  has  never  been  obtained 
in  a  feparate  date,  but  the  peculiarity  of  its  nature 
has  been  fufficiently  demendrated  in  its  combinations 
with  other  fubdances.  As  it  contains  a  greater  propor¬ 
tion  of  oxygen  than  the  oxymuriatic  acid,  it  has  been 
denominated  hyper -oxymuriatic  acid. 

2.  It  may  be  procured  in  combination  with  potafli 
by  the  following  procefs.  If  a  quantity  of  potafh, 
with  fix  times  its  weight  of  water,  be  put  into  one  of 
the  bottles  of  Woulfe’s  apparatus,  and  a  dream  of  oxy¬ 
muriatic  acid  gas  be  paffed  through  it  till  the  potafh 
is  faturated,  crydals  in  the  form  of  tine  white  feales  fall 
to  the  bottom.  Thefe  are  crydals  of  hyper-oxymuriate 
of  potafh,  compofed  of  potafh  and  of  hyper-oxymuri- 
atic  acid.  The  liquid  in  which  thefe  falts  have  been 
formed  being  evaporated  to  drynefs,  yields  another  fait 

Theory  of  which  is  compofed  of  muriatic  acid  and  potafli.  This 
the  procefs.  was  the  difeovery  of  Berthollet  j  and  the  theory  which 
he  propofed  to  account  for  the  products  that  appeared 
in  this  procefs  was  the  following.  He  fuppofed  that 
the  oxymuriatic  acid  was  decompofcd :  part  of  it  be¬ 
ing  deprived  of  its  oxygen,  combined  in  the  date  of 
muriatic  acid  with  part  of  the  potafh,  forming  the  fait 
which  was  obtained  by  evaporation,  namely,  the  muri¬ 
ate  of  potafh  ;  and  part  united  with  an  additional  por¬ 
tion  of  oxygen  combined  with  another  portion  of  the 
potafh,  and  formed  the  fait  which  was  depofited  in  the 
liquid.  This  theory  has  been  confirmed  by  the  expe¬ 
riments  of  Mr  Chenevix.  According  to  thefe  experi¬ 
ments  the  hyper-oxymuriatic  acid  is  compofed  of 


But  its  properties  will  be  more  fully  detailed  in  confi- 
dering  its  combination  with  potafh,  when  we  come  to 
treat  of  that  fubdance.  _  1 

3.  The  order  of  the  affinities  of  hyper-oxymuriatic  AffiniS 


Mr  Chenevix  #. 


Potafli, 

*  IV 

Tratij.  | 
1S02. 

Soda, 

Barytes, 

p.  126. 

Strontites, 

Lime, 

Ammonia, 

Magnefia, 

Alumina. 

Sect.  VIII.  Of  Fluoric  Acid . 

5&I 

1.  The  component  parts  of  this  acid  are  unknown. Hiftory,* 
It  was  difeovered  by  Scheelc  in  1 771,  and  by  him  and 
Priedley  its  peculiar  properties,  which  have  been  con¬ 
firmed  by  the  experiments  of  other  chemids,  were  fird 
detected.  Margraaff,  three  years  before,  had  afeertained 

that  the  fluor  fpar,  from  which  this  acid  is  obtained, 
differed  in  its  properties  from  other  fpars.  When  he 
diddled  equal  parts  of  fulphuric  acid  and  fluor  fpar, 
he  obtained  a  whitd  fublimate,  and  found  that  the  glafs 
retort  which  he  employed  in  the  procefs  was  greatly 
corroded,  and  pierced  with  holes.  Scheele  afterwards 
proved  by  his  experiments,  that  the  fluor  fpar  is  com¬ 
pofed  of  lime  and  the  peculiar  acid  to  which  the  name 
fluoric  has  been  given. 

2.  To  procure  fluoric  acid,  put  one  ounce  of  fluor  Method 
fpar  (fluate  of  lime)  reduced  to  powder  into  a  retort  of  obtain^ 
tin  or  lead;  pour  over  it  three  ounces  of  concentrated 
fulphuric  acid,  and  adapt  to  the  retort  a  tube  and  re¬ 
ceiver  of  the  fame  metal.  When  the  acid  comes  in 
contact  with  the  fpar,  a  gas  is  driven  off,  which  is  the 
fluoric  acid.  Towards  the  end  of  the  procefs,  if  a  gentle 
heat  be  applied,  a  greater  quantity  of  the  acid  may 

be  obtained.  If  water  has  been  previoufly  introduced 
into  the  receiver,  the  gas  is  abforbed  by  it,  and  the 
acid  may  then  be  exhibited  in  the  liquid  flate. 

3.  Fluoric  acid  appears  under  two  forms,  that  of  gas 

and  that  of  liquid.  _  5^ 

Fluoric  acid  gas  has  the  common  properties  of  Property 
air.  It  is  invifible  and  elaffic.  Its  fpecific  gravity  of  tbs  gas 
has  not  been  accurately  determined,  but  it  is  heavier 
than  atmofpheric  air.  Expofed  to  the  air  it  combinesin- 
ftantly  with  the  moifture  of  the  atmofphere,  and  ap¬ 
pears  in  the  form  of  vapour  or  white  fumes.  Like 
muriatic  acid,  it  has  a  penetrating  pungent  fmell.  It 
reddens  vegetable  blues,  and  corrodes  the  fkin.  It  is 
totally  unfit  for  refpiration.  Animals  who  breathe  it 
are  inffantly  deflroyed.  It  is  alfo  unfit  for  the  fupport 
of  combufhon.  But  before  the  flame  of  a  candle  in¬ 
troduced  into  this  gas  is  extinguiffied,  it  affumes  a 
greenifli  colour.  The  mod  remarkable  property  of 
this  gas  is  that  of  corroding  glafs,  in  confequence  of 
its  flrong  affinity  for  the  filex,  one  of  the  component 
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parts  of  glafs.  This  is  the  reafon  that  it  mud  be  pre- 
pared  in  metallic  veflels.  And  even  with  this  precau¬ 
tion,  it  is  feldom  entirely  free  from  this  earth,  which  it 
probably  derives  from  the  fiuor  fpar,  from  which  it  is 
obtained. 

4*  Light  and  caloric  have  no  effedl  on  it.  Its  pro¬ 
perties  undergo  no  alteration,  even  when  it  has  pafFed 
through  a  red-hot  porcelain  tube. 

In  contadl  with  oxygenous  gas  or  atmofpheric  air, 
no  changes  take  place  on  fluoric  acid  gas  ;  nor  has  it 
any  adlion  on  azote,  hydrogen,  carbone,  phofphorus,  or 
fulphur.  The  other  acids,  it  has  beCn  obferved,  are 
decompofed  by  one  or  other  of  thefe  combuftibles  ;  and 
in  this  way  their  constituent  parts  have  been  detected. 
We  are  not,  however,  to  conclude  from  thence,  that  the 
fluoric  acid  is  a  Ample  fubflance.  On  the  contrary,  it 
would  be  more  analogous  to  other  fads,  to  draw  the 
concluflon,  that  it  is  a  compound,  Amilar  to  the  other 
acids,  whofe  bafes  have  been  difcoVered,  and  that  the 
bafe,  whatever  that  may  be,  has  fo  ftrong  an  attraction 
for  oxygen  as  to  be  unfufceptible  of  decompofition  by 
the  aftion  of  any  fubflances  yet  known. 

5.  When  this  gas  comes  in  contact  with  water  it  is 
rapidly  abforbed,  and  in  confiderable  proportion.  In 
this  flate  it  is  call e&fuoric  acid.  The  fpecific  gravity  of 
this  acid  is  greater  than  that  of  water.  By  heat  the  gas 
is  almofl  entirely  expelled  from  the  water  •  and  when 
it  is  cooled  down  to  the  temperature  230  it  freezes. 

6.  The  compounds  with  the  alkalies,  earths,  and  me* 
tallic  oxides,  are  called  fluates. 

7.  The  order  of  its  affinities  is  the  following  : 

Lime, 

Barytes, 

Strontites, 

MagneAa, 

Potafh, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 

Silica. 

Sect.  IX.  Of  Boracic  Acid . 

1.  The  component  parts  of  boracic  acid  are  unknown. 
It  was  firfl  difeovered  by  Homberg  in  1702,  who  gave 
it  the  name  of  narcotic  or  fedative  fait.  The  fubflance 
called  borax  of  the  fhops  is  a  compound  of  this  acid  and 
foda. 

2.  The  procef3  for  obtaining  this  acid  is  the  follow¬ 
ing  :  Diflblvc  a  quantity  of  this  fubflance  in  hot  water, 
and  filter  the  folution.  Gradually  pour  on  it  fulphuric 
acid,  till  the  liquor  acquires  a  flight  degree  of  acidity. 
The  fulphuric  acid  combines  with  the  foda  ;  and  the  bo¬ 
racic  acid,  as  the  folution  cools,  is  precipitated  in  fmall, 
finning  white  feales.  To  purify  the  acid  thus  obtained, 
it  is  to  be  wafhed  with  cold  water;  which  removes  the 
more  foluble  falts  with  which  it  is  mixed. 

3.  Boracic  acid  is  in  the  form  of  filvery  white  hex¬ 
agonal  feales,  which  have  a  greafy  feel,  and  fome  re- 
femblance  to  fpermaceti.  It  has  a  fourifh  tafle,  which  af¬ 
terwards  gives  the  fenfation  of  coolnefs.  It  has  no  fmell. 
It  changes  vegetable  blues  to  red.  In  the  fcaly  form,  the 
fpecific  gravity  is  1 .470 ;  but  when  it  is  fufed,  it  is  1 .80*. 
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4.  When  expofed  to  heat,  it  froths  up,  which 
owing  to  the  reparation  of  the  water  of  cryfiallization, 
and  affumes  the  form  of  a  vifeid  pafte.  In  this  flate  it  is  Acfhon  of 
known  by  the  name  of  calcined  borax .  When  it  is  cx-  heat, 
pofed  to  a  red  heat,  it  is  converted  into  a  hard,  tranfpa- 

rent  glafs,  which,  without  attracting  moifture  from  the 
air,  becomes  opaque  when  expofed  to  it,  but  it  remains ^ 
unchanged  ;  for  when  it  is  re-difiolved  in  warm  water,  tono  fi. 
it  refumes  its  former  properties,  by  cooling  and  cryftal-p.  25.  * 

lization  *. 

5.  Boracic  acid  lias  very  little  attraction  for  water  ;  Of  water, 
boiling  water  only  diffblvcs  about  a  50th  part  of  its 
weight,  and  cold  water  much  lefs.  When  the  folution 

in  water  is  evaporated  in  clofe  veflels,  part  of  the  acid 
rifes  in  the  flate  of  vapour  along  with  the  water,  and 
cryftallizes  in  the  receiver ;  but  when  the  whole  of  the 
water  is  diffipated,  the  proccfs  flops  ;  fo  that  it  is  only 
by  means  of  it  that  the  acid  is  volatilized  ;  otherwife 
it  is  perfectly  fixed.  The  folution  in  water  has  little 
tafle,  but  it  reddens  the  tin&ure  of  ttirnfole. 

6.  Neither  oxygen,  azotic,  nor  hydrogen  gafes,  pro¬ 

duce  any  eftedt  upon  it ;  and  with  charcoal,  phofphorus, 
and  fulphur,  it  alfo  remains  unchanged.  When  burnt 
with  phofphorus,  indeed,  there  is  left  behind  an  earthy, 
yellow  matter.  57i 

7.  At  a  red  heat  it  drives  off  fome  of  the  acids  from  On  acids, 
their  combinations,  even  thofe  acids  which  have  the 
ftronger  affinity  for  the  fame  fubflances  in  the  cold. 

Boracic  acid  has  fome  peculiar  adtion  with  the  fulphuric, 

the  nitric,  and  oxymuriatic  acids  ;  for  when  it  is  heated 
with  thefe  acids,  it  deprives  them  of  a  portion  of  their 
oxygen ;  but  the  changes  which  take  place  by  this  ac¬ 
tion  have  not  been  diftindtly  afeertainedf.  fi^.p.i27» 

8.  Fabroni  of  Florence  confiders  this  acid  as  a  modi¬ 
fication  of  the  muriatic,  and  he  fuppofes  that  it  may  be 
entirely  formed  with  this  acid.  The  boracic  acid,  he 
further  fuppofes,  is  probably  produced  by  this  modifica¬ 
tion  of  the  muriatic  acid  in  the  wrater  of  the  lakes  of  Tuf- 

cany  ;  but  the  fadts  on  which  this  opinion  is  founded,  \Ibid.y.\ 28. 
have  not  been  publiflied  J.  ^ z 

9.  The  boracic  acid  is  employed  in  chemiflry,  notUfes. 
diredtly  as  an  inftrumentof  analyfis,  becaufe  its  affinities 
and  adtion  have  little  energy  compared  writh  other  acids, 
but  to  difeover  its  peculiar  combinations  and  compounds. 

It  is  alfo  employed  in  the  arts,  as  in  foldering,  to  aflift 
the  fufion  of  metallic  fubflances.  It  is  of  great  impor¬ 
tance  to  the  mineralogift,  in  promoting  the  fufion  of 
fubflances  under  the  blow-pipe.  ^ 

10.  The  compounds  which  boracic  acid  forms  w  ith  Compounds* 
the  alkalies,  earths,  and  metallic  oxides,  are  diftingmfhed 

by  the  name  of  borates .  574 

11.  The  affinities  of  boracic  acid  are  the  following  :  Affinities. 

Lime, 

Barytes,  „ 

Strontites, 

Magnefia, 

Potafh, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 

Water, 

Alcohol. 
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Sect.  X.  Of  Phosphoric  Jew. 

1.  When  phofphorus  undergoes  combuftion  in  oxy¬ 
gen  gas,  a  great  quantity  of  white  fumes  are  produced, 
which  are  depofited  in  white  flakes.  Thefe  are  phof- 
phoric  acid  ;  fo  that  it  is  a  compound  of  phofphorus 
and  oxygen. 

2.  The  phofphoric  acid  was  firft  fhown  to  be  diftinft 
from  all  other  acids,  in  the  year  1743,  by  MargraafF. 
He  found  that  it  exifted  in  the  falts  which  were  taken 
from  human  urine,  and  that  phofphorus  could  only  be 
obtained  from  this  acid ;  as  well  as  that  it  could  be 
converted  into  phofphoric  acid.  This  acid  was  found  to 
exift  in  fome  vegetable  fubftances,  although  it  was  for¬ 
merly  fuppofed  to  be  peculiar  to  animal  matters.  It 
was  difeovered  by  Scheele  and  Gahn  in  bones,  in  the 
year  1772.  Bergman,  Prouft,  and  Tenant,  dete&ed 
it  in  feveral  foflils  ;  and  Lavoifier  proved,  by  a  feries  of 
accurate  and  ingenious  experiments,  that  it  w*as  com- 
pofed  of  phofphorus  and  oxygen. 

3.  Phofphoric  acid  may  be  obtained,  not  only  by  the 
method  juft  mentioned,  but  alfo  by  tranfmitting  a  cur¬ 
rent  of  oxygen  gas  through  phofphorus  melted  under 
water.  The  acid,  as  it  is  formed,  combines  with  the 
water,  from  which  it  may  be  obtained  in  a  ftate  of 
purity  by  evaporation.  It  may  be  procured  alfo  by 
dropping  fin  all  bits  of  phofphorus  into  nitric  acid  mo¬ 
derately  heated.  An  effervefcence  takes  place,  and  ni¬ 
trous  gas  is  evolved.  Phofphorus  combines  with  the 
oxygen,  and  forms  phofphoric  acid.  The  precaution  of 
adding  but  a  little  phofphorus  at  a  time,  and  of  apply¬ 
ing  a  moderate  heat  to  the  acid,  ftiould  be  carefully 
obferved.  The  liquid  is  then  evaporated,  and  the 
phofphoric  acid  remains  behind  in  the  folid  ftate.  The 
water  that  may  be  combined  with  it  is  driven  off,  by 
expoling  it  to  a  red  heat. 

4.  In  this  ftate  phofphoric  acid  is  a  tranfparent,  co- 
lourlefs,  folid  fubftance,  refembling  glafs,  known  under 
the  name  of  phofphoric  glafs . 

The  fpecific  gravity  of  this  acid  varies,  according 
to  the  different  dates  in  which  it  exifts.  In  the  li¬ 
quid  ftate  it  is  1.417  ;  in  the  dry  ftate  it  is  2.697  \  in 
the  ftate  of  glafs  2.8516.  It  changes  the  colour  of 
vegetable  blues  to  red  ;  has  no  fmell,  but  a  very  acid 
tafte. 

5.  When  it  is  expofed  to  the  air,  it  attra&s  moif- 
ture,  and  is  converted  into  a  thick  vifeid  fluid,  like  oil. 
It  is  very  folublc  in  water.  When  in  the  form  of  dry 
flakes,  it  diffolves  in  a  fmall  quantity  of  this  liquid, 
producing  a  hiding  noife  like  that  of  a  red-hot  iron 
plunged  into  water,  with  the  extrication  of  a  great 
quantity  of  heat.  In  the  ftate  of  glafs  it  diffolves 
more  flowly,  but  the  concentrated  liquid  phofphoric 
acid  unites  with  water  with  very  little  difengagement 
of  caloric. 

6.  Phofphoric  acid  being  fully  faturated  with  oxy¬ 
gen,  has  no  a&ion  whatever  on  oxygen  gas  ;  nor  is 
there  any  action  between  hydrogen  or  azotic  gafes, 
or  fulphur,  with  the  phofphoric  acid.  Charcoal  has 
no  effe6t  on  phofphoric  acid  in  the  cold  ;  but  when 
they  are  expofed  together  to  a  red  heat,  the  phofpho¬ 
ric  acid  is  dccompofed  ;  the  oxygen  combines  with 
the  carbone  of  the  charcoal,  forming  carbonic  acid, 
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and  the  phofphorus  is  fet  at  liberty.  This  is  the  pro-  Aci<t 
cefs  already  deferibed  in  treating  of  phofphorus,  which  “y* 
is  generally  employed  for  obtaining  that  fubftance. 

7.  Sulphuric  acid  has  no  a&ion  on  phofphoric  of  ac!d 
acid ;  but  when  the  twro  acids  are  mixed  together  in 

the  liquid  ftate,  the  fulphuric  acid,  on  account  of  its 
ftrong  affinity  for  water,  combines  with  the  water  in 
the  phofphoric  acid  ;  and  if  heat  be  applied,  the  ful¬ 
phuric  acid  is  diftipated,  and  the  phofphoric  acid  re¬ 
mains  behind  in  the  ftate  of  a  tranfparent  vifeid  mat* 
ter,  or  in  that  of  glafs.  Sulphurous  acid  is  fepa* 
rated  from  its  combinations  by  the  phofphoric  acid. 
Nitric  acid  feparates  the  phofphoric  from  its  com¬ 
binations.  Muriatic  acid  has  the  fame  effect. 

8.  The  component  parts  of  this  acid  have  been  ac-r  ^ 
curately  afeertained  by  Lavoifier.,  and  it  conlifts  of,  tion/° 

60  oxygen, 

40  phofphorus. 


100 

9.  The  accuracy  of  our  information  with  regard  to  impests 
the  component  parts  and  properties  of  phofphoric  acid, 
renders  it  of  great  importance  in  many  chemical  opera¬ 
tions  ;  and  if  it  could  be  obtained  with  lefs  difficulty 
and  expence,  its  ufe*  might  be  extended  to  medicine 
and  the  arts. 

10.  It  combines  with  the  alkalies,  earths,  and  me-  Corapi 

tallic  oxides,  and  forms  falts  which  are  denominated 
phofphates.  g* 

11.  The  following  is  the  order  of  its  affinities.  Affinitia 
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Barytes, 

Strontites, 

Lime, 

Potafh, 

Soda, 

Ammonia, 

Magnefta, 

Glucina, 

Alumina, 

Zirconia, 

Metallic  oxides, 

Silica. 


Sect.  XI.  Of  Phosphorous  Jcid. 

1.  Phofphorous  acid  bears  the  fame  relation  to 
phofphoric  as  fulphurous  acid  does  to  fulphuric. 

It  is  combined  with  oxygen  in  the  fmall er  propor-  ^ 
tion.  This  w?as  demonftrated  by  Lavoifier  in  1 777> Formatid 
when  he  pointed  out  the  difference  between  the 
produfl  from  the  flow  or  rapid  combuftion  of  phofpho¬ 
rus.  It  is  obtained  by  the  flow  combuftion  of  phof¬ 
phorus  at  the  common  temperature  of  the  air.  If  phof¬ 
phorus,  in  fmall  pieces,  be  expofed  to  the  air  in  a  glafe 
funnel  placed  in  a  bottle,  it  attra&s  the  oxygen  and 
moiftijre  from  the  atmofphere,  and  runs  dovTn  into 
the  bottle.  This  is  the  phofphorous  acid.  By  this 
procefs,  about  three  times  the  weight  of  the  phofpho¬ 
rus  is  obtained.  <5-  ^7 

2.  It  is  then  in  the  form  of  a  white  thick  liquid,  property 
adhering  to  the  ftdes  of  the  veffel.  It  varies  in  con- 
fiftence  according  to  the  flate  of  the  air.  Its  fpecific 

gravity 
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(ids.  gravity  Is  not  known.  It  has  an  acid,  pungent  tafte, 
Jr—*'  not  different  from  phofphoric  acid.  It  alfo  reddens 
■g  vegetable  blue  colours. 

Lof  3.  Phofphorous  acid  is  not  altered  by  light. 
When  expofed  to  heat  in  a  retort,  part  of  the  water 
combined  with  it  is  firft  driven  off ;  and  when  it  is  con¬ 
centrated,  bubbles  of  air  fuddenly  rife  to  the  furface, 
and  collet  in  the  form  of  white  fmoke,  and  fometimes 
inflame,  if  there  be  any  air  in  the  apparatus.  If  the 
experiment  be  made  in  an  open  veffel,  each  bubble  of 
air,  when  it  comes  to  the  furface,  produces  a  vivid  de¬ 
flagration,  and  diffufes  the  odour  of  phofphorated  hy¬ 
drogen  gas.  This  inflammable  gas  continues  to  be 
evolved  for  a  long  time,  and  when  the  a&ion  ceafes, 
phofphoric  acid  only  remains  behind.  It  ought  to  be 
obferved,  that  the  phofphorated  hydrogen  gas  is  not 
difengaged  till  the  phofphorous  acid  is  concentrated  and 
brought  to  a  high  temperature,  which  feems  to  prove 
that  the  phofphorus  which  is  not  faturated  with  oxy¬ 
gen,  ftrongly  adheres  to  it. 

4.  There  is  little  attraction  between  oxygen  and 
phofphorous  acid,  which  feems  to  be  owing  to  the 
great  affinity  between  phofphorus  and  phofphorie  acid. 
It  abforbs,  however,  very  flowly,  a  fmall  quantity  of 
oxygen  ;  and  even  after  long  boiling,  it  is  not  com- 
>0  pletely  converted  into  phofphoric  acid. 

►gen.  5.  Hydrogen  gas  has  no  aCtion  on  phofphorous  acid  *y 
but  this  acid  is  decompofed  at  a  red  heat,  by  means  of 
charcoal,  which  feparates  from  it  a  greater  quantity 
of  phofphorus  than  from  phofphoric  acid.  There  is  no 
aCfion  between  thefe  bodies  in  the  cold.  Sulphur  has 
no  aCtion  on  this  acid  at  the  ordinary  temperature  of 
the  atmofphere,  and  they  cannot  be  combined  by 
means  of  heat,  becaufe  the  phofphorus  is  diflipated 
before  it  unites  with  the  fulphur. 

6.  There  is  no  aCtion  between  phofphorous  acid  and 
fulphuric  acid  in  the  cold  \  but  when  they  are  heated 
together  to  the  boiling  temperature,  the  phofphorous 
acid  deprives  the  fulphurie  of  part  of  its  oxygen,  and 
is  converted  into  phofphoric  acid,  while  part  of  the  ful¬ 
phuric  acid,  thus  decompofed,  is  difengaged  in  the 
lfate  of  fulphurous  acid  gas.  Phofphorous  acid  pro¬ 
duces  a  fimilar  effeCt  on  nitric  acid.  The  phofphorus 
is  converted  into  phofphoric  acid,  and  part  of  the  ni- 

2  trie  acid  is  converted  into  nitrous  gas. 

7.  This  acid  is  compofed  of  the  fame  conftituent 
parts  as  the  phofphoric,  and  is  confldered  by  fome  as 

Coi)j[0y  t^ie  phofphoric  acid  holding  in  folution  a  fmall  quanti- 
’  tom.  ty  of  phofphorus  *. 

p5‘  8.  Phofphorous  acid  forms  compounds  with  alkalies, 

earths,  and  metallic  oxides,  which  are  known  under 
the  name  of  phofphites . 

iurds.  9-  The  order  of  its  affinities  is  the  following. 
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Strontites, 

Potafh, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

.Zirconia, 

Metallic  oxides 
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Acids. 

Sect.  XII.  OJ'CahBoKic  Acid,  w_v  1 

1.  When  a  piece  of  charcoal,  in  a  ffate  of  ignition, 
is  plunged  into  a  jar  of  oxygen  gas,  it  burns  with  great 
brilliancy  •  and  after  the  combuftion  has  ceafed,  the  595 
air  in  the  veffel  is  totally  changed.  If  a  little  water  is  ^ormation* 
introduced  into  the  jar,  and  agitated,  the  air  combines 

with  it  y  and  this  water,  when  examined,  exhibits 
acid  properties.  This  is  carbonic  acid.  It  is  formed 
by  the  combination  of  carbone  and  oxygen.  This  is 
one  of  the  raoft  important  acids,  both  on  account  of 
its  numerous  combinations,  and  alio  on  aceount  of  the 
difeovery  of  it  having  occafioned  a  total  revolution  in 
chemical  fciencc. 

2.  It  was  regarded  by  the  ancients,  on  account  of 

the  noxious  effefts  which  it  produced,  as  a  pellilenti&l 
vapour,  and  they  gave  it  the  name  of  fpiritus  i et/ialis .  596 

Paracelfus  and  Van  Helmont  confldered  it  as  a  peculiar  Names 
matter,  to  which  they  gave  the  name,  fipiritus  fylve- 

firisy  or  gas .  Hales,  although  he  confldered  it  merely 
as  contaminated  air,  diftinguiflied  it  by  the  name  of 
fixed  air,  becaufe  it  entered  into  the  compofltion  of 
many  bodies.  Dr  Black  demonftrated,  that  it  is  a 
peculiar  fub fiance,  different  from  the  air$  that  lime, 
magnefia,  and  the  alkalies,  were  deprived  of  their 
caufticity,  by  being  combined  with  this  air,  and  there¬ 
fore  he  gave  it  the  name  of  fixed  air.  It  was  after¬ 
wards  found  by  the  experiments  of  Keir  and  Bergman, 
to  be  an  acid,  and  hence  Bergman  gave  it  the  name 
of  aerial  acid.  The  nature  and  properties  of  this  acid 
were  inveftigated  by  many  chemical  philofophers,  and 
from  them  it  received  various  names,  as  mephitic  acid, 
calcareous  or  cretaceous  acid,  thus  diftinguiflied  from 
its  effe&s,  or  from  the  fubftances  from  which  it  was 
obtained.  In  the  prefont  chemical  nomenclature  it 
has  the  name  of  carbonic  acid ,  from  its  bafe  carbone. 

3.  For  fome  time  after  the  difeovery  of  the  differ-  fup* 

ence  between  carbonic  acid  and  common  air,  and  its  pofed  fim- 
properties  as  an  acid,  it  was  confldered  by  many  as  ap*e‘ 

Ample  elementary  fubftance,  and  it  was  regarded  as 

the  acidifying  principle.  In  the  progrefs  of  inveftiga- 
tion  it  was  found  to  be  a  compound  fubftanee,  and 
that  oxygen  was  one  of  its  confiituent  parts,  and  it  was 
generally  believed  that  phlogifton  conftituted  the  other. 

When  hydrogen  was  fubftituted  for  phlogifton,  it  was 
fuppofed  that  oxygen  and  hydrogen  conftituted  ear- 
bonic  acid.  The  difeovery  of  Mr  Cavendifli,  proved 
that  water,  not  carbonie  acid,  was  the  produft  of 
the  combination  of  oxygen  and  hydrogen.  But  the 
experiments  of  Lavoifier  have  eftablifhed  the  fa<ft,  and 
placed  it  beyond  difpute.  He  demonftrated  that  the 
weight  of  the  carbonic  acid  which  was  obtained,  was 
exadly  equal  to  the  quantity  of  the  oxygen  and  char¬ 
coal  which  had  difappeared.  .  g 

4.  Carbonic  acid  may  be-obtained  by  taking  a  quan-  Method  of 
tity  of  chalk  or  lkneftone,  or  marble,  and  reducing  obtaining 
them  to  a  coarfe  powder.  Introduce  it  into  a  matrafs, 

pour  over  it  a  quantity  of  diluted  fulphuric  or  nitric 
.acids  ‘y  a  violent  effervefeence  takes  place,  carbonic 
-acid  gas  is  difengaged,  which  paffes  over,  and  may  be 
received  in  veffels  in  the  ufual  way.  The  chemical 
a&ion  that  takes  place  in  this  change  muft  be  obvious. 

The  affinity  of  the  fulphuric  acid  for  the  lime  isftrong* 

3  U  2  er 


5^4 


CHEMISTRY. 


5  99 

Properties. 
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Abforbed 
by  water. 


AckJs.  er  than  that  of  the  carbonic  acid,  which  is  previoufly 
*  in  combination  with  it  j  the  fulphuric  acid,  therefore, 
feizes  the  lime,  and  the  carbonic  acid  is  difengaged  in 
the  ftate  of  gas. 

5.  Carbonic  acid  thus  obtained  in  the  ftate  of  gas, 
is  an  invisible,  elaftic  fluid.  Its  fpecific  •  gravity  is 
0.0018.  One  hundred  cubic  inches  of  it  wei^h  46.5 
grs.  It  is  nearly  double  the  weight  of  common  air. 
It  has  no  fmell  \  it  is  totally  unfit  for  refpiration,  and 
equally  fo  for  fupporting  combuftion.  It  reddens  the 
tindlure  of  turnfole,  which  has  its  blue  colour  reftored 
on  being  expo  fed  to  the  air,  by  the  feparation  of  the 
acid. 

6.  Water  abforbs  a  confiderable  proportion  of  this 
acid,  which  is  increafed  by  agitation.  At  the.  tempe¬ 
rature  of  410  water  abforbs  its  own  bulk.  When  arti¬ 
ficial  preffure  is  employed,  the  quantity  of  gas  abforbed 
may  be  greatly  increafed.  It  is  in  this  way  that  what 
are  called  the  aerated  alkaline  waters  are  prepared, 
fome  of  which,  it  is  faid,  contain  no  lefs  than  three 
times  their  bulk  of  the  gas.  Water  impregnated  with 
this  gas,  acquires  an  acidulous  tafte,  and  when  poured 
from  one  veffel  to  another,  has  a  fparkling  appearance. 
When  water  impregnated  with  this  acid  is  expofed  to 
the  air,  it  foon  difappears.  The  air  of  the  atmofphere 
attracts  it  from  the  water,  having  a  ftronger  affinity  for 
it  than  the  water. 

When  water  containing  this  gas  is  raifed  to  the  boil¬ 
ing  temperature,  the  whole  is  driven  off ;  and  if  wa¬ 
ter  impregnated  with  it  be  expofed  to  the  temperature 
of  3 2°,  the  whole  of  the  gas  feparates  during  the 
601  freezing. 

Not  altered  7.  Carbonic  acid  undergoes  no  change  by  the  a&ion 
by  light  or  0f  light.  It  is  not  changed  by  the  a&ion  of  heat  in 
clofe  veffels,  or  by  paffing  it  through  a  red-hot 
tube. 

8.  There  is  no  a&ion  between  this  gas  and  oxygen. 
Expofed  to  the  air  of  the  atmofphere,  it  is  gradually 
diffipated.  The  air  of  the  atmofphere  generally  con¬ 
tains  from  .01  to  .02  parts  of  this  gas. 

9.  There  is  no  a&ion  between  this  acid  and  azote. 
Charcoal  has  no  chemical  a£tion  on  carbonic  acid  j 
but  when  it  is  heated,  it  has  the  property  of  abforbing 
and  condenfing  within  its  pores  the  carbonic  acid  \  but 
the  acid  is  feparated  by  plunging  the  charcoal  under 
water. 

10.  Phofphorus  has  no  a&ion  on  carbonic  acid  $  but 
by  the  aid  of  compound  affinity,  phofphorus  can  de- 
compofe  it. 

it.  Sulphur  has  ftill  lefs  a&ion  on  carbonic  acid  than 
phofphorus.  It  is  faid,  indeed,  that  a  fmall  quantity 
of  fulphur  is  diffolved  by  this  gas  by  means  of  heat, 
which  gives  it  partly  the  fetid  odour  of  fulphurated  hy¬ 
drogen  gas. 

12.  Carbonic  acid  gas  mixed  with  carbonated,  phof- 
phorated,  and  fulphurated  hydrogen  gafes,  diminiffies 
the  combuftibility  of  thefe  inflammable  gafes. 

13.  The  carbonic  acid  combines  with  the  alkalies, 
fome  of  the  earths,  and  metallic  oxides,  forming  com¬ 
pounds  known  by  the  name  of  carbonate? . 

14.  The  following  is  the  order  of  the  affinities  of 
this  acid  : 

Barytes, 

Strontites, 

Lime, 


heat. 

60  2 

A  ttra<5lecl 
by  the  air. 


603 

Abforbed 
by  char¬ 
coal. 


604 

Dirnimlhes 

combusti¬ 

bility. 

605 

Compounds. 

60S 

Affinities. 


Potafh, 

Soda, 

Magnefia, 

Ammonia, 

Glucina, 

Zirconia, 

Metallic  oxides. 

15.  Carbonic  acid  exifts  in  great  abundance  in  na-ye/°^ 
turc.  It  is  produced  during  the  proccffes  of  combuf-<|an£  *  u' 
tion  and  refpiration,  and  the  fermentation  of  vegetable 
matters.  Hence  it  is  found  in  pits  and  caverns,  wrhere 
there  is  a  flagnation  of  the  air,  and  being  fpecifically 
heavier  than  common  air,  it  remains  at  the  bottom. 

This  is  the  reafon  why  fmall  quadrupeds,  as  dogs,  are 
inftantly  fuffocated,  becaufe  they  refpire  only  this  gas, 
when  they  enter  places  where  it  is  accumulated.  This 
has  been  long  obferved  in  the  celebrated  Grotto  dell  Ca- 
ni  in  Italy,  where  dogs  are  inftantly  fuffocated  }  while 
men,  whofe  heads  are  in  the  ftratum  of  common  air 
near  the  top  of  the  cavern,  receive  no  injury.  Men pataleff 
have  been  fuddenly  killed  by  going  down  into  large  produced 
vats,  in  w  hich  the  procefs  of  fermentation  had  beenby  it. 
carried  on.  In  eonfequence  of  the  greater  fpecific  gra¬ 
vity  of  the  carbonic  acid  gas,  and  the  great  quantity 
generated  during  the  procefs,  when  the  fermented  li¬ 
quor  is  drawn  off,  it  finks  to  the  bottom  of  the  veffel, 
and  there  remains  till  it  is  difplaced  by  a  denfer  fluid, 
or  flovly  attra&ed  by  the  air.  Similar  accidents  have 
happened  to  perfons  going  down  into  pits  or  w'clls 
which  have  been  long  ffiut  up,  and  where  the  air  has 
been  long  ftagnant.  It  is  by  refpiring  this  gas  that 
perfons  are  fuffocated  who  have  been  expofed  to  the 
fumes  of  burning  charcoal  in  clofe  places.  During 
the  combuftion  of  the  charcoal,  the  carbone  combines 
with  the  oxygen  of  the  atmofphere  j  carbonic  acid  is  ^ 
formed,  which  foon  fills  the  apartment.  In  thefe  cafes,  M0de  of 
where  life  is  not  totally  extinguifhed,  the  beft  method  recovery, 
of  recovery  is  faid  to  be,  to  dafti  cold  water  on  the  head 
and  body  •  a  pra&ice  which  is  commonly  obferved  in 
accidents  of  this  kind,  in  northern  countries,  where 
charcoal  is  burnt  in  elofe  apartments. 


Sect-  XIII.  Of  Jrsenic  Acid . 
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1.  This  acid,  and  the  four  following,  having  metallic  Five  metal 
fubftanees  for  their  bafe.  Moft  metallic  fubftanees  lie  acids, 
combine  with  oxygen  in  different  proportions,  and  the 
compounds^  formed  with  thefe  fubftanees  and  oxygen, 

are  denominated  oxides ,  beeaufe  they  poffefs  no  acid 
properties  \  but  fome  of  the  metals  combine  with  oxy¬ 
gen  in  greater  proportion,  which  gives  them  the  cha- 
ra£teriftic  properties  of  acid  fubftanees. 

2.  The  metallic  fubftance  arfenic,  Combines  with 

oxygen  in  two  proportions  \  the  firft,  which  is  ufually 
called  the  white  oxide  of  arfenicy  has  been  denominated 
by  Fourcroy,  the  arfenious  acid.  Macquer  difeovered 
fome  of  the  combinations  of  arfenic  acid,  previous  to 
the  year  1746  5  for  he  fhews  that  a  mixture  of  white 
oxide  of  arfenic  and  nitre,  fubje&ed  to  the  aft  ion  of  a 
ftrong  fire,  yields  a  neutral  fait,  to  which  he  gave  the 
name  of  the  neutral  fait  of  arfenic.  But  it  was  by  the 
inveftigation  of  Seheele  in  1775  that  its  properties  were 
fully  known.  6 it 

3.  The  procefs  for  obtaining  it  which  wras  pointed 
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1  as.  out  by  Scheele,  Is  the  following.  Take  three  parts  of 
the  white  oxide  of  arfenic,  and  diffolve  it  in  feven 
parts  of  muriatic  acid.  Add  five  parts  of  nitric 
acid  to  the  folution,  and  didil  it  to  drynefs.  The  arfe¬ 
nic  acid  remains  behind.  It  may  alfo  be  procured  by 
diffolving  the  white  oxide  in  liquid  oxymuriatic  acid, 
or  by  making  a  dream  of  oxymuriatic  acid  gas  pafs 
through  a  folution  of  the  white  oxide  of  arfenic.  The 
chemical  a£lion  which  takes  place  in  thefe  proceffes, 
is  the  union  of  the  arfenic  with  an  additional  portion 
of  oxygen,  which  it  derives  from  the  nitric  acid,  the 
liquid  oxymuriatic,  or  the  oxymuriatic  acid  gas. 

4.  By  whatever  procefs  it  is  obtained,  the  arfenic 
acid  which  is  not  crydallized  has  an  acid,  caudic,  and 
metallic  tade.  It  reddens  the  fyrup  of  violets,  and 
Its  fpecific  gravity  is  3.91.  When  it  is  expo  fed  to  a 
ftrong  heat  in  a  retort  or  crucible,  it  fufes,  attacks  the 
glafs  of  the  retort,  or  the  earth  of  the  crucible  *,  it  re¬ 
mains  tranfparent  and  pure  at  a  high  temperature,  gives 
out  a  little  oxygen,  and  is  partly  converted  into  white 
oxide. 

5.  Expofed  to  the  air,  it  attra&s  the  moidure  from 
it,  and  abforbs  two  thirds  of  its  own  wreight  of  water 
from  the  atmofphere,  which  is  fufficient  to  hold  it  in  fo¬ 
lution. 

6.  The  arfenic  acid  is  much  more  foluble  in  water 
than  the  white  oxide.  Three  or  four  parts  of  water  are 
fufficient  to  diffolve  it.  When  it  is  evaporated,  it  af- 
fumes  a  thick  confidence  like  honey. 

7.  Combuftible  fubdances  decompofe  arfenic  acid, 
by  depriving  it  of  part  of  its  oxygen,  and  converting 
it  into  the  white  oxide.  Hydrogen  gas  mixed  with  a 
folution  of  this  acid,  has  the  property  of  precipitating 
it.  Charcoal,  phofphorus,  and  fulphur  produce  a  fimi- 
lar  effect.  Expofed  in  a  retort  to  heat  with  charcoal  ; 
the  charcoal  is  inflamed,  and  the  arfenic  acid  is  redu¬ 
ced  to  the  metallic  date.  Sulphur  heated  with  arfenic 
acid,  is  partly  converted  into  fulphurous  acid  gas,  and 
partly  fublimed  into  the  red  fulphuret  of  arfenic.  When 
heated  with  phofphorus,  part  of  the  phofphorus  is  con¬ 
verted  into  phofphoric  acid,  and  the  arfenic,  reduced  to 
the  metallic  date,  unites  with  another  part  of  the  phof¬ 
phorus,  with  which  it  forms  a  phofphuret  of  arfenic, 
which  fublimes. 

8.  The  arfenic  acid  is  compofed  of  the  white  oxide 
of  arfenic  and  oxygen.  The  proportions  of  its  condi- 
tuent  parts,  according  to  the  experiments  of  Proud,  are 

65  arfenic, 

35  oxygen. 

'M  100  . 

^pounds.  9.  The  compounds  which  arfenic  acid  forms  with 
alkalies,  earths,  and  fome  metallic  oxides,  are  known 
Sj  by  the  name  of  arfeniates. 

Unities.  10.  The  order  of  its  affinities  is  the  following  : 
Lime, 

Barytes, 

Strontites, 

Magnefia, 

Potafii, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 


Sect.  XIV.  Of  Tungstic  Acid. 
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Clpoli. 
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1.  In  the  year  1781,  Scheele  and  Bergman,  in  in-Hiftory. 
vedigating  the  nature  of  a  heavy  done  (called  tungden 

by  the  Swedes),  difeovered  that  it  is  compofed  of  lime 
combined  with  a  peculiar  acid.  Their  difeo very  was 
afterwards  confirmed  by  feveral  chcmids,  and  particu¬ 
larly  by  the  experiments  of  the  D’Elhuyarts,  who  de- 
te&ed  the  fame  acid  in  the  mineral  wolfram.  .  6ig 

2.  This  acid  always  exids  in  combination  with  lime  Methods  of 
and  iron.  It  may  be  obtained  by  reducing  the  former  obtaining, 
to  a  fine  powder,  and  treating  it  with  nitric  or  muriatic 

acids,  which  unite  with  the  lime,  and  then  by  alkalies, 
which  diffolve  the  acid.  The  alkaline  folution  is  to 
be  precipitated  by  the  nitric  or  muriatic  acid  •,  the  pre¬ 
cipitate  is  to  be  carefully  wafhed  and  dried,  which  is 
the  tungdic  acid  in  the  folid  date.  .  .  £20 

3.  Tungdic  acid,  thus  prepared,  is  in  the  form  of  properties, 
a  white  powder,  which  has  an  acid  and  metallic  tade  *, 
changes  the  colour  of  vegetable  blues  into  red  \  and  has 

a  fpecific  gravity  according  to  Bergman,  equal  to  621 
3.600.  Heated  under  the  blow-pipe,  this  tungdic  acid  Att ion  of 
becomes  fird  yellow,  then  brown,  and  at  lad  black  j  It  heat* 
affords  no  fmoke,  and  gives  no  fign  of  fufion.  When  it 
is  calcined  for  fome  time  in  a  crucible,  it  is  deprived  of 
the  property  of  diffolving  in  wrater.  #  612 

4.  Expofed  to  the  air,  it  differs  no  change.  It  is  Of  water, 
foluble  in  20  parts  of  boiling  water,  but  it  is  partially 
feparated  on  cooling.  This  folution  has  an  acid  tade, 

and  reddens  the  tiiudure  of  turnfole.  Heated  with 
charcoal,  it  is  reduced,  but  with  difficulty,  to  the  metal¬ 
lic  date.  With  fulphur  and  phofphorus  it  becomes  of 
a  gray  colour,  but  without  reduction.  623 

5.  The  acids  do  not  diffolve  the  tungdic  acid  in  the  Of  acuh. 
form  of  white  powder,  but  they  change  completely  its 
properties.  The*  fulphuric  acid  changes  it  to  a  blue,  ^ 
and  the  nitric  and  muriatic  acids  convert  it  into  a  fine 
yellow  colour.  In  this  date  it  has  lod  its  tade  and 
folubility,  has  become  fpecifically  heavier,  and  has  ac¬ 
quired  the  property  of  forming  falts  with  the  fame  bafes 
diftin&ly  different  from  thofe  formed  with  what  was 
called  the  white  acid.  The  Spanifh  chemids  D’Elhuy¬ 
arts,  confider  the  latter  as  an  acidulous  triple  fait,  and 
yellow  oxide  as  real  tungdic  acid. 

6.  Vauquelin  and  Hccht,  who  indituted  a  fet  of  ex¬ 
periments  on  thefe  oxides,  as  they  propofe  to  denomi¬ 
nate  them,  obtained  the  fame  refults.  They  confider 

the  tungdic  acid  of  Scheele  as  a  triple  fait,  which  has  624 
retained  a  portion  of  the  acid  by  which  it  was  precipi-Only  an. 
tated  in  its  compofition,  and  when  the  oxide  of  tungden  oxide, 
is  pure,  it  poffeffes  none  of  the  properties  which  are 
admitted  and  acknowledged  as  the  chara&cridies  of  the* 
acids,  but  that  it  has  a  drong  tendency  to  form  triple- 
combinations,  in  which  only  it  exhibits  acid  properties. 

The  compounds  which  it  forms  wfith  the  alkalies, 
earths,  and  metallic  oxides,  are  a  fpecies  of  neutral 
falts  *,  but  the  chemical  combination  is  not  fully  com- 
pitted  to  hide  the  alkaline  properties^  the  former  *.  Mi^es'^0 
In  forming  thefe  compounds,  it  is  the  only  property  inxix  p  \6m 
which  it  agrees  wfith  the  acids.  The  compounds  are  - 
denominated  tungdates.  .  Tungftates. 

7.  The  order  of  its  affinities  is  the  following  :  626 

Lime,  Affinities. 

4  Barytes, 

Strontites, 
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Acii??. 
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Procefies 
for  obtain¬ 
ing  it. 
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water. 
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Str  entiles, 

Magnefia, 

Potato, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Zircon  ia. 

Sect.  XV.  Of  Molybdic  Acid. 

1.  This  acid  was  difeovered  by  Scheele  in  the  year 
1778.  It  is  a  compound  of  the  metallic  fubftance 
molybdena  and  oxygen.  Scheele  fuppofed  that  it  ex¬ 
ited  in  the  mineral  from  which  he  obtained  it,  and 
that  this  mineral  was  a  compound  of  the  acid,  fulphur 
and  iron.  The  experiments  of  later  chemifts  have 
fhown  that  the  acid  is  formed  in  the  procefs  of  prepar¬ 
ing  it,  by  the  metal  combining  with  oxygen. 

2.  There  are  various  procefies  for  the  preparation  of 
this  acid. 

a.  Scheele  found  that  by  treating  a  little  of  the  ful- 
phuret  of  molybdena  (fulphur  combined  with  the  me¬ 
tal)  on  a  filver  plate,  the  white  fumes  which  exhaled 
from  it,  adhered  to  the  plate  in  form  of  a  fmall  fcale  of 
a  brilliant  yellowito  white  colour,  which  was  the  true 
molybdic  acid.  But  a  very  fmall  quantity  can  only 
be  obtained  in  this  way. 

b .  Another  procefs  is  by  means  of  nitric  acid.  On 
one  part  of  fulphuret  of  molybdena  in  powder,  pour 
five  parts  of  nitric  acid,  and  diftil  it  to  drynefs.  The 
fame  procefs  is  repeated  three  or  four  times.  The  dry 
refiduum  is  a  white  powder,  which  is  the  molybdic 
acid  mixed  with  the  fulphuric  acid,  which  is  alfo  form¬ 
ed  during  the  procefs  with  the  nitric  acid.  The  ful¬ 
phuric  acid  may  be  watoed  off  with  hot  water,  and  the 
molybdic  acid  remains  behind  in  a  Hate  of  purity. 

c.  It  may  be  alfo  prepared  by  proje&ing  into  a  red- 
hot  crucible  three  parts  of  nitrate  of  potato,  and  one 
part  of  fulphuret  of  molybdena,  reduced  to  fine  powder 
and  well  mixed  together.  A  red  mafs  remains  after 
the  detonation,  compofed  of  the  oxide  of  iron,  of  the 
fulphate  of  potato,  and  the  molybdate  of  potato.  By 
throwing  the  mafs  into  water,  the  two  falts  are  diflolved, 
and  the  oxide  of  iron  is  precipitated.  Evaporate  the 
folution  to  obtain  the  fulphate  of  potato,  and  drop  in¬ 
to  the  liquid  which  refufes  to  cryflallize,  and  which 
toould  be  diluted  with  water,  fulphuric  acid,  till  there 
is  110  farther  precipitation.  The  precipitate  is  molybdic 
acid,  but  not  in  a  (late  of  perfe&  purity  j  for  it  is  com¬ 
bined  with  a  certain  portion  of  potato. 

3.  ^  Molybdic  acid  prepared  in  this  manner,  and 
fufficiently  purified,  is  a  white  powder  of  a  toarp  me¬ 
tallic  tafte.  According  to  Bergman,  the  fpecific  gra¬ 
vity  is  3.4. 

4.  When  heated  in  a  large  glafs  retort,  it  yields  a 
little  fulphurous  acid.  But  when  it  is  expofed  to  a 
ftrong  heat  in  a  clofe  vefiel,  it  fufes,  attaches  itfelf 
to  the  fidcs  of  the  vefiel,  and  cryflallizes  on  cooling  in 
rays  going  out  from  a  centre.  But  if  at  the  moment 
the  acid  is  in  fufion  the  vefiel  be  uncovered,  it  rifes  in¬ 
to  a  white  fmoke  by  cotita&  with  air,  and  this  vapour* 
attaches  itfelf  to  cold  bodies  in  form  of  brilliant  feales 
of  a  golden -yellow'  colour. 

It  is  readily  foluble  in  warm  water.  One  part  of 
the  acid  requires^about  500  grs.  The  folution  is  of  a 
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yellow  colour,  lias  little  fmell,  and  reddens  litmus  Acid:, 
paper.  ...  ‘ 

5.  Molybdic  acid  is  decompofcd  by  charcoal,  vith^^  ck 

the  afliftance  of  heat )  it  is  alfo  decompofcd  by  ful-andfoT 
phur,  with  the  extrication  of  fulphurous  acid,  and  thephur. 
formation  of  fulphuret  of  molybdena.  ^ 

6.  The  concentrated  fulphuric  acid  difiolves  a  con-Ofacii, 

fiderable  quantity  of  molybdic  acid,  with  the  aid  of 
heat.  The  folution  on  cooling  becomes  of  a  violet 
blue  colour,  which  difappears  when  it  is  heated.  The 
muriatic  acid  difiolves  a  confiderable  proportion  by 
boiling.  When  this  folution  is  diftilled  to  drynefs, j'ranl 
one  part  of  the  acid  is  fublimcd,  of  a  blue  and  white  1789^. 
colour.  The  nitric  acid  has  no  effect  whatever  *.  ^ 

7.  Molybdic  acid  combines  readily  with  the  al-Compou 
kaline  and  earthy  bafes,  which  have  the  name  of 
molybdates . 

8.  This  acid  has  not  been  applied  to  any  ufe. 


Sect.  XVI.  Of  Chromic  Acid. 

1.  This  acid  w*as  difeovered  by  Vauquelin  in  the Difcover? 
year  1797.  .  In  ^as  onty  been  found  in  fmall  quantity, 

in  combination  with  lead  or  iron.  . 

2.  Chromic  acid  may  be  obtained  by  boiling  the  red  Prepara, 
lead  ore  of  Siberia  in  a  folution  of  carbonate  of  potato, bon. 
and  precipitating  it  by  means  of  another  acid,  which 

has  a  ftronger  attra&ion  for  the  potato.  A  red  or 
yellow  orange  powder  falls  to  the  bottom,  which  is 
chromic  acid. 

3.  It  has  an  acrid  and  peculiar  metallic  tafte,  more 
perceptible  than  any  other  metallic  acid. 

4.  When  expofed  to  the  a£ion  of  light  and  caloric, 
in  open  veflels,  it  affumes  a  green  colour  j  but  in  clofe 
vefiels,  jt  gives  out  pure  oxygen  gas,  and  lofing  its  acid 
properties  it  returns  to  the  ftate  of  green  oxide.  This 
is  the  only  metallic  acid,  which  by  the  aaion  of  caloric, 
eafily  parts  with  its  oxygen. 

5.  Strongly  heated  with  charcoal,  chromic  acid  be-Aaiwef 
cOmes  black,  and  is  eafily  reduced  to  the  metallic  fi  ate  charcoal, 
without  fufion.  It  is  probable  alfo,  that  it  may  be 
decompofed  with  equal  facility  by  hydrogen,  phofpho- 

rus,  and  fulphur.  ^ 

6.  Chromic  acid  is  foluble  in  w'ater,  and  cry fiallizes Water, 
by  cooling  and  evaporation,  in  prifms  of  a  ruby  red 
colour. 

7.  Ihe  muriatic  acid  by  dHlillation  with  a  moderate  Muriatic 

heat  with  the  chromic  acid,  pafles  to  the  flate  of  oxy-acid. 
muriatic  acid,  and  the  mixture  acquires  the  property  of 
diflolving  gold.  In  this  refpe£  it  refembles  the  nitric 
acid,  and  it  is  the  only  metallic  acid  which  is  diftin- 
guifhed  by  this  property.  6 

8.  The  chromic  acid  combines  readily  with  the  al-  Compounds] 

kalies,  and  has  the  peculiar  property  of  giving  an 
orange  colour  to  the  cryftals :  from  this  it  derived  its 
name.  The  compounds  are  called  chromates.  641 

9.  The.  chromic  acid,  from  its  peculiar  colour,  and  Ufes. 
the  beautiful  colours  which  it  communicates  to  other 
bodies,  promifes  to  be  ufcful  in  painting  on  porcelain 
and  glafs,  or  even  in  dyeing. 


Sect.  XVU.  Of  Columbic  Acid. 

1.  The  lafi:  of  the  metallic  acids  is  the  columbic,  Difcover/* 
which  was  difeovered  by  Mr  Hatchet  in  1801.  In 
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the  ore  from  which  it  was  ex  traced,  it  is  combined 
with  oxide  of  iron,  from  which  it  was  feparated,  by 
expofing  it  to  a  ftrong  red  heat,  with  five  times  its 
weight  of  carbonate  of  potaffi.  The  alkali  combined 
with  part  of  the  acid,  and  from  this  it  was  feparated  by 
water.  Ey  repeatedly  filling  the  reliduum  with  potaffi, 
he  feparated  the  whole  of  the  acid  from  the  iron, 
which  latter  combined  with  muriatic  acid  that  was 
added  to  it.  By  treating  the  alkaline  folution  with 
nitric  acid,  a  precipitate  of  a  white,  flaky,  infoluble 
fubftance  was  obtained.  This  is  the  columbic  acid. 

2.  It  is  of  a  pure  white  colour,  but  not  very  heavy, 
and  has  fcarcely  any  perceptible  tafte  *,  it  is  not  folublc 
in  boiling  water.  When  fome  of  the  powder  is  placed 
upon  litmus  paper,  moiflened  with  diltillcd  water,  the 
paper  in  a  few  minutes  becomes  red.  When  expofed 
to  the  blow-pipe,  it  is  not  fufible,  but  only  becomes  of 
a  lefs  brilliant  white. 

3.  It  is  diffolved  in  boiling  fulphuric  acid,  and 
forms  a  tranfparcnt  colourlefs  lolution,  which  is  only 
permanent  while  the  acid  is  in  a  concentrated  ft  ate ; 
for  if  it  be  diluted  with  water,  it  affumes  a  milky  ap¬ 
pearance  }  a  white  precipitate  is  depofited,  which,  as 
it  dries  on  the  filter,  changes  when  completely  dry  to 
a  brownilh  gray.  It  is  then  infoluble  in  water,  has  no 
tafte,  is  femitranfparent,  and  breaks  writh  a  gloffy,  vi¬ 
treous  fradture.  This  compound  appears  to  be  formed 
of  the  fulphuric  and  columbic  acids.  Nitric  acid  has 
no  effedt  on  the  columbic  acid  *. 

Sect.  XVIII.  Of  Acetic  Acid. 

1.  Acetic  acid,  or  vinegar,  was  one  of  the  earlieft 
known.  This  indeed  was  to  be  expedted,  from  the 
manner  and  the  abundance  in  which  it  is  produced,  as 
it  is  the  firft  change  to  which  wine  and  fimilar  liquids 
are  fubjedt.  The  fournefs  which  exifts  in  thefe  liquids, 
is  owing  to  the  produdtion  of  this  acid.  It  has  differ¬ 
ent  names,  according  to  the  ftate  in  which  it  is  found. 
When  it  is  firfl  prepared,  it  is  knowm  under  the  name 
of  vinegar ;  when  purified  by  diflillation,  it  is  called 
dijlilled  vinegar  ^  and  when  it  is  ftrongly  concentrated, 
it  is  called  radical  vinegar,  or  acetic  acid. 

2.  The  procefs  by  which  vinegar  is  obtained  is  the 
fermenting  proccfs  of  many  vegetable  matters,  what  is 
ufually  denominated  the  acetous  fermentation,  or  the 
fecond  flage  of  the  fermentative  procefs  of  vegetable 
matter.  The  circumflances  in  which  this  fermenta¬ 
tion  takes  place  are,  a  temperature  between  70°  and 
8o°,  the  addition  of  fome  fermenting  fubftance,  and 
expofure  to  the  air. 

The  procefs  which  is  recommended  by  Boerhaave, 
is  generally  followed.  Two  large  hogfheads  are  pre¬ 
pared,  by  fixing  about  a  foot  from  the  bottom,  a 
grating  of  rods,  on  which  vine  branches  are  to  be  placed. 
The  wine  to  be  fermented  is  poured  into  the  veffels  \ 
the  one  is  to  be  filled  to  the  top,  and  the  other  only 
one  half.  They  are  both  left  expofed  to  the  air. 
Fermentation  begins  in  the  veffel  which  is  half  full  j 
when  it  is  completely  begun,  fill  it  up  from  the  other 
vefiel,  which  interrupts  the  fermentation  in  the  full 
hoglhead,  and  it  commences  in  that  which  is  half  full. 
When  this  has  continued  for  a  little  time,  it  is  filled 
up  from  the  other  veffel,  in  which  the  fermentation 
again  commences^  and  is  interrupted  in  the  other.- 
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Thus,  the  proccfs  is  carried  on  by  alternately  empty¬ 
ing  and  filling  the  veffels  till  vinegar  is  formed,  which 
generally  requires  a  period  of  from  1 2  to  15  days. 

3.  Vinegar  is  generally  of  a  yellowifh  colour,  an  Properties, 
acid  tafte,  and  agreeable  fmcll.  It  reddens  vegetable 

blues,  and  when  it  is  expofed  to  heat,  it  is  entirely  dif- 
fipated.  The  fpecific  gravity  varies  from  1. 005  to 
1. 0251.  It  varies  eonfiderably  in  colour,  fpecific 
gravity,  and  other  properties,  according  to  the  fub- 
ftances  from  which  it  has  been  obtained.  Vinegar  in 
this  ftate  is  extremely  apt  to  be  decompofcd.  Scheele 
has  pointed  out  a  very  fimple  procefs,  by  which  it  may 
be  preferved  for  a  long  time.  Put  the  vinegar  into 
bottles,  and  place  them  over  the  fire  in  a  veffel  filled 
with  water.  Let  the  water  boil  for  a  moment,  and 
then  take  out  the  bottles,  after  which  it  may  be  kept 
for  fevcral  years. 

4.  To  feparate  the  impurities  with  which  vinegar  puri^ 

is  contaminated,  it  is  diftilled  with  a  moderate  heat  5  dift  Illation, 
the  temperature  muft  not  exceed  that  of  boiling  water, 
and  the  procefs  ffiould  be  carried  on  only  till  about  y 
of  the  quantity  have  paffed  over.  This  is  diftilled 
vinegar,  or  the  acetous  acid  of  the  chemifts.  It  is 
then  perfe&ly  tranfparcnt  and  colourlefs,  has  an  agree¬ 
able  odour,  and  a  ftrong  acid  tafte.  The  vinegar  in 
this  ftate,  when  expofed  to  a  fufficient  degree  of  cold, 
is  partly  frozen.  As  the  ice  which  is  formed  confifts 
almoft  entirely  of  water,  when  it  is  feparated  the 
fluid  which  remains  is  the  vinegar  highly  concentra¬ 
ted. 

5.  To  prepare  what  has  been  denominated  radical 
vinegar,  a  fait,  of  which  this  acid  £orms  a  component  vinegar, 
part,  muft  be  decompofed.  The  acetate  of  copper,  or 
verdigris,  is  generally  employed  for  this  purpofe.  It  is 
reduced  to  powder,  and  diftilled  in  a  retort  with  a 
ftrong  heat.  The  liquid  which  firft  comes  over  is  in- 

fipid  and  colourlefs,  and  muft  be  kept  feparate  from 
the  remaining  part  of  the  product,  'which  is  the  acetic 
acid  in  a  highly  concentrated  ftate.  It  has  generally 
a  green  colour,  being  contaminated  with  a  little  cop¬ 
per,  but  it  may  be  purified  by  diflillation  with  a  mode¬ 
rate  heat,  by  which  it  is  rendered  colourlefs. 

6.  The  acid  in  this  ftate  was  at  firft  confidered 
chemifts  as  different  from  the  acetous  acid  in  its  pro- an(i  acetic 
perties,  affinities,  and  in  the  compounds  it  forms  with  acids  fup- 
other  bodies.  This  was  the  opinion  of  the  celebrated  Pofed  t0  be 
-chemical  philofopher  Berthollet,  and  this  opinion  was  ^erent* 
adopted  by  almoft  all  chemifts.  It  was  fuppofed  that 

it  was  the  acetous  acid  in  combination  with  another 
portion  of  oxygen,  and  hence  it  was  denominated,  ac¬ 
cording  to  the  prefent  nomenclature,  acetic  acid. 

7.  The  nature  and  properties  of  thefe  two  fuppofed  F0umT to  be 
acids  were  at  laft  inveftigated  fully  by  Adet  and  Dar-the  fame, 
racq,  who  proved  that  there  was  no  difference  in  the 
proportion  of  oxygen  in  the  acetous  and  acetic  acids. 

This  conclufion  was  controverted  by  Chaptal  and  Da- 
bit,  who  endeavoured  to  fupport  the  opinion  of  Ber¬ 
thollet,  that  the  two  acids  are  diftinguiffied  from  each 
other  by  different  properties  and  different  combinations 
with  other  bodies.  It  is  now  generally  admitted,  that 
what  have  been  called  the  acetous  and  acetic  acids, 
are  effentially  the  fame,  their  apparent  differences  de¬ 
pending  on  the  quantity  of  w'at^r,  mucilage  and  other 
fubftances  with  which  the  acetous  acid  is  combined.  ^ 

8.  This  acid  when  pure>.  is  tranfparcnt  and  colour- PropertW, 

lefs. 
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lefs.  In  the  ftate  of  acetous  acid,  it  has  an  agreeable, 
aromatic  odour.  In  the  ftate  of  acetic  acid,  or  when  it 
is  highly  concentrated,  it  acquires  a  fharp,  penetrating 
odour,  different  from  that  of  the  vinegar,  and  in  this 
ftate  it  is  extremely  acid.  Applied  to  the  fkin  it  red¬ 
dens  and  deflroys  it.  It  is  highly  volatile  }  and  when 
expofed  to  the  open  air,  it  is  foon  diffipated.  When 
heated  in  contact  with  the  air,  it  inflames. 

9.  This  acid  may  be  obtained  in  cryftals,  by  forming 
diftillcd  vinegar  into  a  pafte  with  charcoal,  and  fub- 
je&ing  the  mixture  to  a  temperature  which  docs  not 
exceed  21 2°.  By  this  heat  the  watery  part  is  diffipa- 
ted,  and  the  acid  remains  behind  ^  but  when  a  ftrongcr 
heat  is  applied,  the  add  itfelf  is  driven  off.  By  re¬ 
peating  the  proeefs  the  acid  may  be  obtained  cryflalr 
lized. 

10.  Acetic  acid  undergoes  no  perceptible  change  by 
the  aftion  of  oxygen,  hydrogen,  or  azotie  gafes  \  and  it 
is  not  altered  by  charcoal,  phofphorus,  or  fulphur. 

11.  Acetic  acid  is  decompofed  by  the  fulphunc  acid. 
It  abforbs  carbonic  acid,  and  diffolves  boracic  acid..  It 
is  alfo  decompofed  by  nitric  acid,  and  is  converted  into 
carbonic  acid  and  water.  Dr  Higgins  analyzed  the 
acetic  acid  by  decompofing  it  in  combination  with  an 
alkali.  He  diflilled  in  a  glafs  retort  7680  grs.  of  ace¬ 
tate  of  potafh,  that  is,  potafh  combined  with  acetic  acid, 
and  he  obtained  the  following  products. 


Potafh 

Carbonic  acid  gas, 
Carbonated  hydrogen  gas, 
Charcoal, 

Oil, 

Water, 

Deficiency, 


3862.0940 

1473.5640 

1047.6018 

0078.0000 

0180.0000 

0340.0000 

0726.9402 


Dr  Higgins  was  at  a  lofs  to  account  for  this  defici¬ 
ency,  till  by  repeated  experiments  he  found  that  it  is 
always  owing  to  the  water  and  oil,  and  chiefly  to  the 
water  which  is  carried  off  by  the  elaftic  fluids.  He 
ftates  the  quantity  of  water  carried  off  in  vapour  at 
700  grs.  and  the  quantity  of  oil  carried  off  in  the  fame 
way  at  26.9402,  which  together  make  up  the  whole 
I  Experi-  deficiency  f.  The  potafh  remained  behind  unaltered  5 
merits  and  the  acetic  acid,  therefore,  has  been  decompofed,  and 
Obferva-  ^  yielded  the  products  which  were  obtained  by  diftil- 
tions,  p.  27*  lati0n.  But  the  conflituent  principles  of  thefe  pro- 
dufts  are  oxygen,  hydrogen,  and  carbone;  and  from 
the  proportions  of  oxygen  and  carbone  which  enter  in¬ 
to  the  compofition  of  carbonic  acid,  the  proportions 
of  carbone  and  hydrogen  in  carbonated  hydrogen  gas, 
and  of  oxygen  and  hydrogen  in  the  compofition 
of  water,  1Q0  parts  of  acetic  acid  are  eompofed  of 
about. 
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50  oxygen, 
36  carbone, 
14  hydrogen. 


100 


Barytes, 

Potafh, 

Soda, 

Strontites, 

Lime, 

Ammonia, 

Magncfra, 

Metallic  oxides, 

Glueina, 

Alumina, 

Zirconia. 
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Sect.  XIX.  Of  Oxalic  Acid. 


I 


I.  This  acid  exifts  ready  formed  in  the  oxalis  acetc-~  ^  I 


fella  or  wood-forrel,  and  fome  other  fpecies  belonging  pj°a^ 
to  the  fame  genus  of  plants.  From  this  it  derives  the 
name  of  oxalic  acid .  It  was  originally  denominated 
the  faccharine  acid,  or  the  acid  of  fugar,  becaufe  it  was 
obtained  from  that  fubftance.  Its  properties  were 
firft  particularly  inveftigated  by  Bergman  and  Scheele, 
and  the  method  of  preparing  it  is  given  by  the  for¬ 
mer. 

2.  An  ounce  of  white  fugar  in  powder  is  put  into  a  Method1 
retort,  with  three  ounces  of  ffrong  nitric  acid.  During obtainiiil 
the  folution,  a  great  quantity  of  fumes  of  the  nitrous 

acid  cfcapes.  Apply  heat  till  the  liquor  boils,  and  ni* 
trous  gas  is  then  driven  off.  When  the  liquor  in  the 
retort  acquires  %  reddifh  brown  colour,  add  three  ounces 
more  of  nitric  acid  ;  continue  the  boiling  till  the  fumes 
ceafe,  and  the  colour  of  the  liquor  vani flies.  Pour  out 
the  liquor  into  a  wide  {hallow  veffel  ;  and,  when  it  cools, 
cryftals  will  be  formed  in  flendcr  four-fidedprifms,  which 
may  be  colledled  and  dried  on  blotting  paper.  The 
cryftals  thus  obtained  may  be  again  diffolved  in  diftilled 
water,  and  evaporated  to  obtain  new  cryftals.  Oxalic 
acid  may  be  obtained  by  a  fimilar  proeefs  from  other 
vegetables,  and  from  fome  animal  fubftances,  as  gum 
arabic,  alcohol  and  honey. 

3.  Prepared  in  this  way,  oxalic  acid  is  in  the  con-Propert: 
crete  ftate,  .cryftallized  in  four-fided  prifms,  terminating 
in  two-fided  fummits.  They  are  white  and  tranfparent, 
and  have  a  eonfiderable  luftre.  They  have  a  ftrong 
fharp  tafte,  and  change  vegetable  blues  into  a  red  co¬ 
lour,  and  produce  the  fame  effect  on  all  vegetables  ex¬ 
cept  the  indigo. 

The  acid  properties  of  this  fubftanee  are  fo  ftrong, 
that  one  part  of  concrete  oxalic  acid  gives  to  3600 
parts  of  water,  the  property  of  reddening  paper  ftained 
\vith  turnfolc. 

4.  When  oxalic  acid  is  expofed  to  heat,  it  is  vo-A&ion 
latilized,  partly  in  a  liquid,  and  alfo  in  a  folid  and  cry-heat, 
ftalline  form.  It  is  not  decompofed,  but  at  a  high 
temperature  ;  but,  when  it  is  expofed  to  a  moderate 
heat,  it  dries,  is  covered  with  a  white  cruft,  and  is 
foon  reduced  to  powder.  It  lofes  of  its  weight  when 
put  upon  burning  charcoal  ;  it  exhales  a  pungent,  irri* 
tating  fmoke,  and  there  remains  behind  a  white  alka¬ 
line  refidue. 
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5.  This  acid  is  deliquefeent  in  the  air,  when  it  is  load- of  wate: 


661 

Compounds.  12.  The  compounds  which  acetic  acid  forms  with 
alkalies,  earths,  and  metallic  oxides,  are  denominated 
66 %  acetates. 

Affinities.  *3,  The  order  of  its  affinities  is  the  following.  * 


ed  with  moifture.  Cold  water  diffolves  about  hs 


weight  of  the  acid  ;  boiling  water  diffolves  a  quantity 
equal  to  its  own  weight.  661 

6.  Oxalic  acid  is  decompofed  by  the  fulphuric  acid  Compel ' 


with  the  afliftance  of  heat,  and  charcoal  is  depofited  ;  tw“- 
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at  the  boiling  temperature  it  is  decompofed  by  the  ni¬ 
tric  acid,  and  converted  into  water  and  carbonic  acid. 
According  to  Fourcroy,  the  component  parts  of  oxalic 
acid,  as  they  have  been  afcertained  by  him  and  VaU- 
quelin,  are 

77  oxygen, 

13  carbone, 

10  hydrogen. 

100  * 

7.  Oxalic  acid  combines  with  the  alkalies,  earths, 
and  metallic  oxides,  and  the  falts  thus  formed  are  di- 
ftinguiftied  by  the  name  of  oxalates . 

8.  The  affinities  of  this  acid  are  in  the  following 
order  : 

Lime, 

Barytes, 

Strontites, 

Magnefia, 

Potafh, 

Soda, 

Ammonia, 

Alumina. 

Sect.  XX.  Of  Taut auic  Acid. 

1.  This  acid  was  procured  by  Scheele  in  a  feparate 
ftate,  in  the  year  1776,  the  procefs  for  which  he  com¬ 
municated  to  M.  Retzius,  who  publifhed  the  account 
of  it  in  the  Swediffi  Memoirs  for  that  year.  It  was  the 
firft  difeovery  in  the  bright  career  of  that  diilinguiffi- 
ed  chemift. 

2.  The  procefs  which  he  followed  was  by  boiling  a 
quantity  of  the  fubftance  called  tartar ,  or  cream  of  tar - 
tar ,  in  water,  and  adding  powdered  chalk  till  effer- 
vefcence  ceafcs,  and  the  liquid  no  longer  reddens  ve¬ 
getable  blues.  It  is  then  allowed  to  cool  )  the  liquor 
is  filtered  5  and  a  white  infoluble  powder  remains  on 
the  filter,  which  is  carefully  removed  and  well  wafh- 
ed.  This  is  put  into  a  matrafs,  and  a  quantity  of  ful- 
phuric  acid,  equal  in  weight  to  the  chalk  employed,  di¬ 
luted  with  water,  is  poured  upon  it.  The  mixture  is 
allowed  to  digeft  for  1  2  hours  on  a  fand  bath,  ftirring 
it  occafionally  with  a  glafs  rod.  The  fulphuric  acid 
combines  with  the  lime,  and  forms  a  fulphate  of  lime, 
which  falls  to  the  bottom.  The  liquid  contains  the 
tartaric  acid  difiolved  in  it.  This  is  decanted  off,  and 
a  little  acetate  of  lead  is  dropt  into  it,  as  a  tell  to  de- 
te£t  the  fulphuric  acid,  Ihould  any  remain.  With  it 
it  forms  an  infoluble  precipitate  )  and  if  this  be  the 
cafe,  it  mull  be  digefted  again  with  more  tartrate  of 
lime ,  to  carry  off  what  remains  .of  the  fulphuric  acid. 

It  is  then  evaporated,  and  about  y  of  the  weight  of 
tartar  employed  is  obtained,  of  concrete  tartaric  acid. 
To  purify  this,  the  cryllals  may  be  diffolved  in  diftill- 
ed  water,  and  again  evaporated  and  cryftallized.  It 
feems  probable,  Fourcroy  ©bferves,  that  this  acid  ex- 
ills  in  a  Hate  of  purity  in  fome  vegetables.  Vau- 
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quelin  has  found  a  64th  part  in  the  pulp  of  the  la-  Acids, 
marind.  4  ~ v 

3.  Tartaric  (or  tartarous)  acid,  thus  obtained,  is  in Q.y(^i6. 
the  form  of  very  fine  needle-lhaped  cryllals  $  but  they 

have  been  differently  described  by  different  chemiffs. 
According  to  Bergman,  they  are  in  the  form  of  fmall 
plates  attached  by  pne  extremity,  and  diverging  at  the 
other.  They  have  been  found  by  others  grouped  toge¬ 
ther  in  the  ffiape  of  needles,  pyramids,  regular  fix-fided 
prifms,  and  fquare  and  fmall  rhomboidal  plates.  The 
fpecific  gravity  is  1.5962.  ^ 

4.  This  acid  has  a  very  fharp,  pungent  tafte  \  di-  Properties', 
luted  with  water,  it  refembles  the  taffe  of  lemon 

juice ;  and  it  reddens  flrongly  blue  vegetable  co¬ 


lours. 


?74 


5.  When  it  is  expofed  to  heat  on  burning  coals,  it  A&ion  ot 
melts,  blackens,  emits  fumes,  froths  up,  and  exhales  a  heat, 
lharp,  pungent  vapour.  It  then  burns  with  a  blue 
flame,  and  leaves  behind  a  fpongy  mafs  of  charcoal,  in 
which  fome  traces  of  lime  have  been  detected.  Four 
ounces  of  the  concrete  cryftallized  acid,  carefully  di- 

ftilled,  gave  the  following  produ&s  *  :  Conraifs° * 

~  ,  T  Chim.  tom. 

Cub-In-  ,  .  vii.p.2,s. 

43 1  carbonic  acid’  gas, 

120  carbonated  hydrogen  gas. 

6.  In  the  decompofition  of  tartaric  acid  by  heat,  Acftfon  of 
one  of  the  moft  remarkable  products  which  particular- heat. 

ly  characterizes  it,  is  an  acid  liquid  of  a  reddifh  colour, 
which  amounts  to  one-fourth  part  of  the  weight  of  the 
former.  This  was  formerly  known  by  the  name  of 
pyrotartarous  acid.  It  has  a  ftightly  acid  tafte,  pro¬ 
duces  a  difagreeable  fenfation  on  the  tongue,  is  ftrong- 
ly  empyreumatic,  and  reddens  the  tinCture  of  turnfole. 

But  it  has  been  found  by  the  experiments  of  Fourcroy 

and  Vauquelin,  to  be  the  acetic  acid  impregnated  with  t 

an  oil  f  (Q_).  <  <  tom’ 

7.  Tartaric  acid  is  very  foluble  in  water.  The  fpe-p 
cific  gravity  of  a  folution  formed  by  Bergman,  was 
found  to  be  1.230.  This  folution  in  water  is  not  liable  'V\rater. 
to  fpontaneous  decompofition,  unlefs  it  is  diluted. 

While  it  is  concentrated,  it  lofes  nothing  of  its  acid 
nature  or  its  other  properties. 

8.  Bergman  fuppofed  that  tartarous  acid  could  not  Convened 
be  changed  by  the  ftrongeft  mineral  acids,  and  more  into  oxalic, 
efpecially  by  the  nitric ;  but  Hermftadt  has  fucceeded 

in  converting  it  into  oxalic  acid  by  feveral  fucceflive 
diftillations,  with  fix  times  its  weight  of  nitric  acid,  j  fourcroy 
Three  hundred  and  fixty  parts  of  tartaric  acid  yielded  Counaifs .  ^ 
560  parts  of  oxalic  acid,  which  fliews  that  it  had  com-  Chim.  tom. 
bined  with  a  great  additional  proportion  of  oxygen  J.  vu*  P* 

9.  According  to  the  analyfis  of  Fourcroy  and  Vau-  Qjm 

quelin,  IOO  parts  of  this  acid  are  compofed  of  tion. 

70.5  oxygen, 

19.0  carbone, 

10.5  hydrogen. 


100.0  .  . 

3  X  jo.  The 


(q3  The  pyromucous  and  the  pyroligneous  acids  are  to  be  regarded  in  the  fame  light.  The  peculiar  proper¬ 
ties  which  were  fuppofed  to  diftinguifh  them  fiom  other  acids,  were  found  by  the  fame  jdiilofophirs  to  be  owing 
to  a  fimilar  impregnation. 


53° 

Acids. 

10.  The  affinities  of  this  acid 

order. 
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Affinities. 

Lime, 

Barytes, 

Strontites, 

Magnefia, 

Potafh, 

Soda, 

Ammonia, 

Alumina. 
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Sect.  XXI.  Of  Citric  Acid. 


•6  So 


Found  in  lm  ^ie  ^our  or  ac^  ta^e  ju^ce  lemc>ns  and 

fruits.  oranges  is  well  known.  This  is  citric  acid,  but  it 
is  mixed  with  water  and  mucilage *,  and  various  pro- 
ceffes  have  been  propofed  to  obtain  it  in  a  ftate  of  purity. 
Prepara-  2.  The  £*&  which  fucceeded  was  propofed  by  M. 
tion.  Georgius,  1m  account  of  which  was  publiffied  in  the 
Swediffi  Memoirs  for  the  year  1774.  His  procefs  was 
the  following.  It  confided  in  filling  bottles  with  le¬ 
mon  juice,  {hutting  them  up  clofe,  and  placing  them 
for  fome  time  in  a  cellar  to  feparate  the  mucilage.  He 
afterwards  expofed  it  to  a  temperature  of  about  240  5 
the  watery  part  froze,  and  carried  with  it  a  portion  of 
mucilage.  This  was  removed,  and  the  liquid  part 
which  remained  was  again  frozen,  till  the  folid  part 
had  a  perceptible  acid  tafte.  The  juice  thus  reduced 
to  one-eighth  part  of  its  original  bulk,  is  eight  times 
Wronger,  and  requires  the  fame  quantity  of  potafh  for 
faturation.  In  this  date  of  concentration  it  was  pre- 
^g2  ierved. 

Procefs  of  3.  BuJL  in  this  date  it  is  not  pure.  We  are  indebt- 
Scheele,  ed  to  Sdheele  for  the  difeovery  of  the  procefs  by  which 
it  is  obtained  in  a  date  of  purity,  and  for  afeertaining 
the  chara£ters  by  which  it  is  diftinguiffied  from  tarta¬ 
ric  acid,  with  which  it  was  formerly  confounded. 
Lemon  juice  w  hich  has  been  filtered,  is  faturated  -with 
powdered  chalk.  While  the  chalk  is  added,  an  effer¬ 
vescence  takes  place,  which  is  owing  to  the  combina¬ 
tion  of  the  citric  acid  with  the  lime,  and  the  repara¬ 
tion  of  the  carbonic  acid  from  it  in  the  date  of  gas. 
When  the  effervefcence  ceafes,  a  white  powder  falls 
to  the  bottom.  This  is  the  lime  combined  with  the 
citric  acid.  Wafli  this  powder  with  warm  water  till 
it  paffes  off  colourlefs,  then  put  the  fait  which  has  been 
wafhed  into  a  matrafs  with  a  little  water.  Take  fueh  a 
quantity  of  concentrated  fulphuric  acid,  diluted  with  fix 
or  feven  parts  of  water,  as  may  be  ncceffary  to  faturate 
the  lime  which  has  been  employed  \  bpil  it  for  a  few 
minutes,  then  let  it  cool,  and  filter  the  liquor.  The 
fulphate  of  lime,  formed  by  the  decompofition  of  the 
calcareous  citrate,  remains  upon  the  filter.  The  fil¬ 
tered  liquor  contains  the  pure  citric  acid,  which  is  to 
be  evaporated  to  the  confidence  of  a  fyrup,  and  to  be 
fet  by  in  a  cool  place  to  crydallize.  The  citric  acid 
is  thus  obtained  in  fmall  crydals. 

^3  Schecle  thinks  that  it  is  neceffary  to  add  a  fmall  ex- 
ecidftobe  ce^3  fulphuric  acid,  to  take  up  the  whole  of  the 
added  lime  from  the  citric  acid.  But  Dize  is  of  opinion  that 
*-  Fourcroy  this  cxcefs  of  fulphuric  acid  is  only  neceflary,  to  de- 
Covnaifs.  ftroy  the  remaining  portion  of  mucilage  which  adheres 


STRY. 

But  it  has  been  obferved,  that  when  an  excels  of  Acid 
fulphuric  acid  is  employed,  it  may  a£l  upon  the  citric 
acid  itfelf,  decompofe  it,  and  produce  the  black  mat- s 
-ter  which  was  .fuppofed  to  be  owing  to  the  mucilage  t0  ^ 
which  adhered  to  it.  And  it  appears,  from  an  invefti- neceffa- 
gation  by  Proud  on  the  preparation  of  this  acid,  that 
when  too  much  fulphuric  acid  is  employed,  it  decom- 
pofes  the  citric  acid,  and  prevents  it  from  crydallizing. 

To  prevent  this,  a  fmall  quantity  of  chalk  is  added. 

He  found  that  four  ounces  of  chalk  were  neceffary  for 
the  faturation  of  94  ounees  of  lemon  juice,  and  that 
the  produ<T  which  he  obtained  amounted  to  74  ounces 
•of  citrate  of  lime  5  and  to  decompofe  this,  lie  added 
20  ounces  of  diluted  fulphuric  acidf.  <9 

4.  When  citric  acid  is  pure,  it  crydallizes  in  rhom-Pr0pen 
boidal  prifms,  whofe  fides  are  inclined  to  each  other 
at  angles  of  6o°  and  I2©°,  terminating  at  each  end  in 
four  trapezoidal  faces  which  include  the  folid  angles. 

By  (low  cooling  of  large  quantities  of  the  folution  of 
the  pure  acid,  evaporated  to  .the  confidence  of  fyrup, 

Dize  obtained  very  fine  cryftals. 

5.  Citric  acid  has  a  very  dtrong  aeid  tafte,  and 

even  feems  to  be  cauftic  m,  but  when  it  is  diluted  with 
water,  the  tafte  is  cooling  and  agreeable.  It  has  a  very 
{light  odour  of  lemons,  and  it  reddens  blue  vegetable 
colours.  1 

6.  When  expofed  to  heat,  it  melts  rapidly  in  itsA&iw-; 
own  water  of  cryftallization.  When  the  folid  acid  is  heat, 
put  upon  burning  coals,  it  quiakly  fufes,  froths  up, 
exhales  a  (harp,  penetrating  vapour,  and  is  reduced  to 

»the  ftate  of  charcoal.  Diftilled  in  a  retort,  it  is  partly 
difen  gaged  -without  decompofition,  feems  to  be  con¬ 
verted  partly  into  vinegar,  and  then  yields  carbonic 
acid  gas,  carbonated  hydrogen  gas,  and  there  remains 
in  the  retort  a  mafs  of  light  charcoal.  $7  jfi 

7.  Fxpofed  to  the  air,  it  effiorefees  in  a. dry,  warm  Waters 
atmofphere  ^  but  when  the  air  is  moiff,  it  abforbs  wa¬ 
ter,  and  lpfes  its  cryftalline  form.  It  is  very  foluble 

in  water.  Seventy-five  parts  of  'water  difiolve  100  of 
the  acid.  #  68$ 

8.  Sulphuric  acid,  when  concentrated,  converts  it  Acids, 
into  acetic  acid.  It  is  alfo  decoanpofed  .by  the  nitric 
acid,  which  converts  it  partly  into  oxalic  acid,  but 

the  greater  proportion  into  acetic  acid.  6S9 

9.  From  the  experiments  which  -have  been  madecompofi* 
with  this  acid,  *  by  decompofing  it  by  >rneans  of  other  tion. 
acids,  and  the  produ&s  which  it  affords,  and  its  con- 
verfion  into  acids  whofe  component  parts  are  known, 

it  feems  to  be  pretty  certain  that  oxygen,  hydrogen, 
and  carbone  enter  into  the  compofition  of  citric  acid. 

10.  This  acid -enters  into  combination  with  alkalies,  Compoui  1 

earths,  and  metallic  oxides,  and  forms  felts  which  are 
denominated  citrates ♦  ^ 

1 .  The  affinities  of  citric  acid  are  the  following.  Affinitie 
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1  to  the  citric  acid,  and  thus  to  feparate  from  it  every 
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extraneous  iubltance*. 


Lime, 

Barytes, 

Strontites, 

Magnefia, 

Potafh, 

Soda, 

Ammonia, 

Alumina, 

Zirconia* 


Sect, 
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Sect.  XXIf.  Malic  Acid. 
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1.  Malic  acid  is  found  in  confiderable  proportion  in 
the  juices  of  a  great  number  of  fruits.  In  them  it  ex¬ 
ifts  ready  formed,  and  particularly  in  the  juice  of  ap¬ 
ples,  from  which  it  has  derived  its  name.  In  fome 
fruits  it  exifts  in  fmall  quantity,  mixed  with  a  great 
proportion  of  citric  acid,  as  in  two  fpecies  of  vaccini - 
umy  oxycoccos  and'  vitis  idcea ,  prunus  padus,  and  fola- 
num  dulcamara »  Thefe  acids  are  found  in  nearly 
equal  proportions  in  fome  other  fruits,  as  in  the  goofe- 
berry,  cherry,  and  ftrawberry ;  but  it  exifts  in  greateft 
abundance,  and  in  the  greateft  purity,  in  the  juice  of 
apples. 

2.  It  is  prepared  by  the  following  procefs,  which  was 
difcovered  by  Scheele.  Bruife  a  quantity  of  four  ap¬ 
ples,  exprefs  the  juice,  and  filter  it  through  a  linen 
cloth.  Saturate  this  juice  with  potafh,  add  to  the  fwlu- 
tion  acetate  of  lead  (fugar  of  lead)  diflblved  in  water, 
and  continue  the  addition  till  there  is  no  more  precipi¬ 
tation.  The  acetic  acid  combines  with  the  potafh,  and 
remains  in  the  liquid,  while  the  malic  acid  unites  with 
the  lead,  and  being  infoluble,  falls  to  the  bottom. 
Wafhthe  precipitate:  with  water,  and  pour  upon  it  di¬ 
luted  fulphuric  acid.  The  fulphuric  acid  combines 
with  the  lead,  and  forms  an  infoluble  fait,  which  falls 
to  the  bottom.  The  malic  acid  remains  uncombined 
in  the  liquid.  Care  fhould  be  taken  to  add  a  fufficient 
quantity  of  the  fulphuric  a*eid  to  feparate  the  whole  of 
the  malic  acid  from  the  lead,,  which  may  be  known  by 
the  pure  acid  tafte  unmixed  with  the  fweet  talte  of  the 
fait  of  lead. 

3.  When  this  acid  is  mixed  with  citric  acid,  as  is 
the  cafe  in  the  juices  of  many  fruits,  Scheele  contrived 

citric,  the  following  procefs  to  feparate  them.  The  juice  is 
hrft  evaporated  to  the  confiftence  of  honey  \  alcohol  is 
poured  upon  it,  by  which  the  two  acids  are  diflblved, 
and  a  great  quantity  of  mucilage  is  feparated  y  the  al¬ 
cohol  is  then  evaporated  ;  the  refidue  after  evaporation 
is  diluted  with  tw'o  parts  of  water,  and  faturated  with 
chalk,  which  combines  with  both  the  acids.  The  ci¬ 
trate  of  lime,  which  is  the  leaft  foluble,  is  feparated  by 
evaporation  5  the  tnalate  of  lime,  or  the  combination 
with  the  malic  acid,,  may  be  alfo  feparated,  by  adding 
another  portion  of  alcohol,  wffiich  does  not  diffolve  the 
fait,  but  a  faccharine  matter  which  had  combined 
with  the  malate  of  lime.  The  malic  acid  may  then 
be  feparated  as  before,  with  the  folution  of  the  fugar  of 
lead. 

4.  Vauquelin  has  extra&ed  a  very  pure  and  nearly 
Qolourlefs  malic  acid  from  the  juice  of  houfe-lcek, 

Ijfc,  ( fempervimum  teSlormn,  Lin.)  It  exifts  in  this  juice 

combined  with  lime.  He  extra#  ed  it  by  evaporating 
•the  juice,  pouring  alcohol  upon  the  refidue  to  feparate 
$  fmall  quantity  of  fugar  which  it  contained,  and  by 
adding  to  the  remaining  matter  an  equal  weight  of  con¬ 
centrated  fulphuric  acid,  previoufly  diluted  with  feven 
or  eight  times  the  quantity  of  water.  But  as  fome 
traces  of  fulphate  of  lime  are  always  found  in  the  ma¬ 
lic  acid  prepared  in  this  way,  he  prefers  the  following 
method. 

«  -rm  d€  Add  to  the  juice,  a  folution  of  fugar  of  lead  \  a  pre- 
qGxJv  c5Pitate  f°rnied,  which  is  to  be  decompofed  by  means 
vfo 7.  of  diluted  fulphuric  acid 
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5.  Malic  acid  thus  obtained,  is  a  reddifii  brown  li¬ 
quid,  of  a  pungent  acid  tafte,  leaving  afterwards  the 
fenfatiort  of  fweetnefs.  It  reddens  blue  vegetable  co-  properties, 
lours.  It  never  affumes  a  Cryftalline  form,  but  be-  _ 
comes  thick  and  vifeid  like  fyrup  ;  and  when  expofed 

to  dry  air,  it  dries  in  thin  lira ta  like  a  brilliant  varnifh,  tom, 
for  which  purpofe  it  might  be  employed  on  polifhed  vii.  p.  799* 
furfacesf.  697 

6.  Malic  acid  is  very  readily  decompofed  by  heat,  Aftiois  of 
It  becomes  of  a  dark  colour,  fwells  up,  exhales  a  thick  lieat* 
acrid  vapour  in  the  open  air,  and  leaves  behind  a  bulky 

mafs  of  coal.  When  diftilled  in  a  retort,  it  yields  an 
acid  water,  a  great  deal  of  carbonic  acid  gas,  a  lit¬ 
tle  carbonated  hydrogen  gas,  and  a  light  fpongy 
coal.  #  ^9S 

7.  It  is  fpontaneoufly  decompofed  in  the  vcflels  in  Decompo- 

which  it  is  kept j  undergoes  a  kind  of  vinous  fermen- 
tation,  and  depofits  a  mucous,  flaky  fubftance.  I  his 
decompofition  is  owing  to  the  intimate  re-a&ion  of  its 
conftituent  parts.  699 

8.  All  the  ftrong  acids  decompofe.  it.  Concentrated  by  nitric 

fulphuric  acid  chars  it  \  and  it  is  converted  into  oxalic  acid, 
acid  by  nitric  acid.  Scheele  difcovered,  that  mucous 
matters  treated  with  nitric  acid,  pafled  to  the  ftate  of 
malic*  acid,  or  were  converted  into  this  acid,  and  into 
oxalic  acid,  .  700 

9.  The  proportions  of  the  conftituent  parts  of  this  Proportion 

acid  have  not  been  afeertained  )  but  from  its  decompo-  of  its  con- 
fition,  and  the  products  which  are  thus  obtained,  it  is  . 

obvious  that  it  is  compofed  of  oxygen,  hydrogen,  and 
carbonc,  of  which  the  latter  is  fuppofed  to  be  in  great 
proportion.  .  7or 

10.  The  affinities  of  this  acid  are  not  determined,  and  alfo 
The  compounds  which  it  forms  with  alkalies,  earths, 

and  metallic  oxides,  are  denominated  ma/aies . 

1 1 .  It  is  very  foluble  in  water. 

Sect.  XXIII.  Of  Gallic  Avid. 

res 

1 .  This  acid  exifts  moft  abundantly  in  a  well  known  Hiftory,. 
fubftance,  nut  galls ,  and  hence!  it  has  obtained  the  name 

of  gallic  acid.  It  is  alfo  found  in  the  bark  and  wood 
of  many  other  plants.  It  was  firft  examined  by  the 
academicians  of  Dijon  in  1772,  and  its  acid  proper¬ 
ties  clearly  afeertained  \  but  it  is  to  Scheele  that  we 
are  indebted  for  the  difeovery  of  the  procefs  by  which 
it  may  be  obtained  pure  and  cryftallized.  The  account 
of  this  procefs  was  publiffied  in  1780,  which  is  the  fol¬ 
lowing.  7  "5 

2.  To  one  part  of  nut  galls,  reduced  to  a  coarfe  Prepara- 
powder,  add  fix  parts  of  pure  water.  Let  the  infufion  tl0n‘ 
macerate  for  15  days  at  the  temperature  bf  between 

70°  and  8o°  *,  filter  it,  and  put  the  liquid  into  a  large 
glafs  or  earthen  veflel,  expofe  it  to  the  air,  and  al¬ 
low  it  to  evaporate  flowly,  A  thick  glutinous  pelli¬ 
cle  forms  on  the  top  ;  a  great  quantity  of  mucous  - 
flakes  arc  precipitated,  and  the  folution  has  no  longer 
an  aftringent,  but  a  perceptibly  acid  tafte.  At  the 
end  of  two  or  three  months,  Scheele  had  obferved  on 
the  tides  of  the  veflels  in  which  the  folution  was  con¬ 
tained,  a  brovm  cruft  covered  with  Alining  cryftals  of 
a  yellowiih  gray  colour.  He  found  alfo  a  great  quan¬ 
tity  of  thefe  cryftals  under  the  thick  pellicle  which 
covered  the  liquid.  He  then  decanted  it,  and  added 
alcohol  to  the  precipitate,  the  pellicle  and  the  cryftaL 
3X2  *  line 
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line  cruft,  and  applied  heat.  The  alcohol  diiTolved  the 
cryftallized  acid,  without  touching  the  mucilage.  The 
folution  was  now  evaporated,  and  the  gallic  acid  was 
obtained  pure,  in  fmall  Alining  cryftals,  of  a  yellowifli 
gray  colour. 

e  3*  Heyeux  has  pointed  out  another  method  by  which 
with  proper  precautions,  gallic  acid  may  be  more 
readily  obtained.  ^  He  introduces  into  a  large  glafs  re¬ 
tort,  a  quantity  of  nut  galls  reduced  to  powder,  and  ap¬ 
plies  heat  flowly  and  cautioufly,  by  which  he  obtains 
a  large  quantity  of  laminated,  brilliant,  filvery  cryftals, 
fufticiently  large,  and  which  have  all  the  properties  of 
gallic  acid.  But  in  following  this  procefs,  it  is  necef- 
#  ConnaifsS^y  to  °bferve,  that  the  heat  muft  be  very  moderate, 
Chim.  viii.  an^  n°t  continued  till  an  oil  is  difengaged,  which  in- 
ftantly  diffolves  all  the  cryftals  fublimed  before  its  ap- 
*  pearance  *. 

4.  Mr  Davy  prepares  it  by  boiling  together  for  fome 
time  carbonate  of  barytes,  and  a  folution  of  gall  nuts. 
This  affords  a  bluifh  green  liquor.  When  diluted  ful- 

.  u  phuric  acid  is  dropt  into  it,  it  becomes  turbid  5  fulphate 

voM  ln^lt  ^arytes  *s  depofited,  and  after  filtration,  if  the  fatura- 
tion  of  the  earth  be  complete,  a  colourlefs  folution  of 
gallic  acid,  apparently  pure,  is  obtained  f. 

5.  Gallic,  acid  is  cryftallized  in  tranfparent  o&ahe- 
drons,  or  brilliant  plates  \  it  has  a  fliarp,  pungent,  and 
auftere  tafte,  but  lefs  ftrong  and  aftringent  than  that 
of  the  gall  nut. 

6.  This  acid  is  not  fenfibly  affedled  by  expofure  to 
the  air.  It  requires  24  parts  of  cold  water,  and  about 
two-thirds  of  its  weight  of  boiling  water,  to  diffolve  it, 
from  which  it  can  only  be  cryftallized  'by  a  very  flow 
evaporation. 

7.  With  a  moderate  heat,  it  rifes  into  vapour,  which 
on  cooling  is  condenfed  and  cryftallized.  In  the  ft  ate 
of  vapour,  it  has  a  fliarp,  aromatic  odour,  refembling 
that  of  the  benzoic  acid.  Every  time  that  it  is  fu¬ 
blimed,  even  with  a  moderate  heat,  it  is  partially  de- 
compofed  j  water  is  formed,  an  acid  liquid,  carbonic 
acid  gas,  carbonated  hydrogen  gas,  and  fome  dropg  of 
a  brown  coloured  oil  •,  and  there  remains  behind,  a  great 
quantity  of  coaly  matter. 

8.  Concentrated  fulphuric  acid  decompofes  and  chars 

X  Fourcroy  ^  ac^*  Nitric  acid  converts  it  into  the  malic 

Comtaifs .  ^  anc*  oxali°  acids.  Oxymuriatic  acid  produces  peculiar 
Chim. tom.  changes  on  the  gallic  acid,  but  thefe  have  not  been 
vii.  p.  183.  diftin&ly  afeertained  i. 

Of  metallic  9*  Altllol!gh  we  have  not  yet  treated  of  metallic 
oxides/  fubftanccs,  it  may  be  neceffary  to  anticipate  a  little, 
and  mention  the  effe&s  of  gallic  acid  on  metallic 
oxides.  This  indeed  is  its  chief  chara&eriftic.  On 
this  account,  it  is  much  employed  by  chemifts,  to  dis¬ 
cover  metallic  fubftances,  which  are  held  in  folution 
along  with  other  bodies.  Its  effeas  on  the  metallic 
oxides  are  extremely  various,  and  with  different  metals 
it  affords  different  coloured  precipitates.  The  more 
readily  the  metallic  oxides  give  up  their  oxygen,  the 
greater  is  the  change  produced  by  the  gallic  acid.  On 
fome  metallic  folutions  it  has  no  effea  >  fuch  are,  folu- 
tions  of  platina,  of  zinc,  of  tin,  of  cobalt,  and  of  man. 
ganefe.  The  precipitates  of  the*different  metals  pro- 
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duced  by  means  of  gallic  acid,  exhibit  the  following  Adds, 
colours.  * 
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Gold, 

Brown. 

Silver, 

Brown. 

Mercury, 

Orange -yellow. 

Copper, 

Brown. 

Bifmuth, 

Citron-yellow. 

Iron, 

Black. 

Lead, 

White. 

Nickel, 

Gray. 

Antimony, 

White. 

Tellurium, 

*  Yellow. 

Uranium, 

Chocolate* 

Titanium, 

Reddifh-brown. 

Chromium, 

Brown. 

Columbium, 

Orange. 

10.  The  component  parts  of  gallic  acid  are  the  fame  Com^f 
as  thofe  of  the  other  vegetable  acids,  but  having  ation.  ** 
greater  proportion  of  carbone 5  but  thefe  proportions 
have  not  been  afeertained. 

11.  The  compounds  which  the  gallic  acid  forms  with  Compouni 

alkalies,  earths,  and  metallic  oxides,  are  denominated 
gallates.  _  _  _  . 

12.  The  affinities  of  this  acid  have  not  been  afeer-  Affinities 
tained. 


Sect.  XXIV.  Of  Benzoic  Acid. 


1.  Benzoic  acid  is  obtained  from  feveral  plants,  Hifton^ 
and  particularly  from  the  fyrax  ben%oe ,  a  tree  which 
grows  in  Sumatra  *,  from  the  balfam  of  Peru  and  To¬ 
lu  \  from  vanilla,  and  liquid  amber.  It  alfo  exiffs  in  * 
the  urine  of  children,  and  fometimes  in  that  of  adults,  « 
but  conftantly  in  the  urine  of  quadrupeds  xvhich  live 

on  grafs  and  hay,  efpecially  in  that  of  the  horfe  and 
cow.  It  is  fufpedted  alfo  that  it  exiffs  in  many  of  the 
graffes,  and  that  it  is  derived  from  them  by  means  of 
the  aliment  to  the  urine  of  the  animals  in  which  it  is 
found.  Fourcroy  and  Vauquelin  fufpeft  that  it  exifts 
in  the  fweet-feented  grafs,  ( anthoxanthum  odoratum , 

Lin.)  which  gives  the  fine  flavour  to  hay  *.  *  FwrcrM 

The  firft  mention  of  benzoic  acid  is  made  by  BAdifeConnaifi. 
de  Vigenere,  who  wrote  about  the  commencement  of 
the  17th  century  (r).  He  fays,  that  he  obtained  byvii' 
diflilling  benzoin,  an  acid  fait  which  cryftallized  in 
needles,  of  a  penetrating  odour.  It  was  then  called 
flowers  of  ben%oin ,  but  at  prefen t  benzoic  acid.  ^ 

2.  To  obtain  this  acid  by  the  moft  common  procefs, prepara* 
put  into  an  earthen  pot  a  quantity  of  benzoin  grofslytion. 
powdered.  Cover  the  veffel  with  a  cone  of  paper, 

and  apply  a  very  gentle  heat.  The  benzoic  acid  is 
fublimed,  and  attaches  itfelf  to  the  fides  of  the  cone, 
which  may  be  renewed  every  two  hours.  Continue 
the  procefs  till  the  acid  fublimed  begins  to  be  colour¬ 
ed  by  the  oil  which  is  difengaged.  By  a  procefs  pro- 
pofed  by  Geoffroy,  the  benzoin  reduced  to  powder  is 
digefted  in  warm  water,  and  this  being  filtered,  yields 
on  cooling  netdle-fhaped  cryftals  of  benzoic  acid  ^ 
but  the  quantity  obtained  in  this  way  is  very  final], 
which  led  Scheele  to  adopt  the  following  procefs.  He 

took 


(r)  Trade  du  feu  et  dufei r,  which  was  printed  at  Paris  in  1608. 
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cub.  took  I  part  of  quicklime,  to  which  were  added  3  parts 
9  of  water,  and  afterwards  about  30  parts  more,  which  is 
then  to  be  gradually  mixed  with  4  parts  of  powdered 
benzoin.  Heat  the  whole  on  a  moderate  fire  for  half 
an  hour,  continually  agitating  the  mixture  \  then  re¬ 
move  it  from  the  fire,  and  let  y t  remain  at  reft  for  fe- 
veral  hours.  Decant  the  clear  fupernatant  liquor,  and 
add  8  parts  more  water  to  therefiduum.  Boil  it  for  half 
an  hour,  and  mix  it  with  the  former.  Reduce  the  li¬ 
quor  by  evaporation  to  two  parts  ;  add  drop  by  drop, 
to  a  flight  excefs,  muriatic  acid,  which  caufes  the  ben¬ 
zoic  acid  to  precipitate,  by  feparating  it  from  the  lime. 
Wafti  the  precipitate  well  on  a  filter  $  and  to  obtain  it 
in  cryftals,  diflblve  it  in  5  or  6  times  its  own  weight 
of  boiling  water,  which  on  cooling,  yields  cryftals  in 
the  form  of  long  compreffed  prifms. 
f  oerties.  3*  ^ure  benzoic  acid  is  either  in  the  form  of  a  light 
powder,  perceptibly  cry ftallized,  or  in  the  form  of  very 
fmall  needles,  of  which  it  is  extremely  difficult  to  de¬ 
termine  the  fhape.  It  is  white  and  brilliant,  and  has 
fome  degree  of  duffility  and  elaftieity.  It  has  an 
acrid,  pungent,  acidulous,  and  very  bitter  tafte.  In 
the  cold  the  odour  is  flight,  but  is  aromatic,  and  this 
is  fufReient  to  characterize  it.  It  reddens  the  tin&ure 
of  turnfole,  but  has  no  effeCt  on  the  fyrup  of  violets. 
The  fpecific  gravity  of  benzoic  aeid  is  0.667. 
i  ion  of  4*  Expofed  to  a  moderate  heat,  it  melts,  forms  a 
it*  foft  brown  and  fpongy  body,  which  cools  into  a  folid 
cruft,  exhibiting  on  the  furface  fome  appearance  of 
Cryftallization.  With  a  ftronger  heat  it  is  fublimed,  and 
exhales  a  white  acrid  vapour,  which  affeCts  the  eyes. 
It  burns  when  brought  into  contact  with  flame,  and 
the  whole  is  confumed  without  any  refiduum.  When 
it  is  diftilled  in  clofe  veffels,  great  part  fublimes  un¬ 
changed,  but  part  is  decompofed  and  yields  a  vifeid 
liquid,  a  eonflderable  quantity  of  oil,  and  a  much 
greater  quantity  of  carbonated  hydrogen  gas  than  any 
other  body  of  this  nature.  A  very  fmall  portion  of 
coaly  matter  remains  in  the  retort, 
ffvatcr.  5-  It  is  not  fenfibly  changed  by  expofure  to  the  air. 
It  is  fcareely  foluble  in  cold  water.  Four  hundred 
parts  of  boiling  water  diffolve  20  parts  of  th®  acid, 
19  of  which  are  feparated  on  cooling. 

6.  Concentrated  fulphuric  acid  readily  diflolves  this 
acid,  and  one  part  of  the  fulphuric  acid  pafles  into  the 
ftate  of  fulphurous  acid.  Benzoio  acid  may  be  feparated 
from  this  folution  without  having  undergone  any  change, 
by  adding  water.  The  nitric  acid  diflolves  it  in  the 
fame  way,  and  it  is  alfo  feparated  by  means  of  water. 
Guyton  found,  by  diftilling  nitric  acid  on  the  concrete 
benzoic  acid,  that  nitrous  gas  was  difengaged,  only 
towards  the  end  of  the  procefs,  and  that  the  acid  it- 
felf  then  fublimed  without  alteration. 

Qlipofi  7*  As  ac*d  yields  by  diftillation  oil  and  carbon- 
ti  ^  ated  hydrogen  gas,  it  is  obvious  that  it  muft  be  com- 
pofed  of  carbone  and  hydrogen,  and  probably  alfo 
oxygen,  although  this  latter  has  not  been  difeovered 
in  any  experiments  that  have  been  made  on  this  fub- 
ftance. 

^pounds.  8*  Benzoic  acid  unites  very  readily  with  alkalies, 
earths,  and  metallic  oxides,  and  the  compounds  which 
are  thus  formed  are  denominated  benzoates. 

Amities.  9-  I'be  order  of  the  affinities  of  benzoic  acid  is  the 
following. 
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White  oxide  of  arfenicr 
Potafli, 

Soda, 

Ammonia, 

Barytes, 

Lime, 

Magnefla, 

Alumina.  ' 


Sect.  XXV.  Of  Succinic  Acid . 


1*5 


1.  Succinic  acid,  formerly  called  volatile  fait  of  am-  Hiftory^ 
ber,  was  long  regarded  as  an  alkaline  fait.  It  was 

not  till  towards  the  end  of  the  1 7th  century,  that  its 
acid  properties  were  difeovered.  As  amber,  the  fub-r 
ftance  from  which  the  acid  is  obtained,  is  found  in 
eonflderable  quantity  under  ftrata  of  fubftances  which 
contain  pyrites,  it  was  thought  that  this  acid  was 
formed  by  fulphuric  acid.  This  was  the  opinion  of 
Hoffman  and  Neuman.  Amber  is  found  on  the  fea- 
coaft  of  different  countries,  efpecially  in  the  Pruflian 
territory  on  the  fhores  of  the  Baltic.  The  name  of 
the  acid  is  derived  from  fuccinum ,  the  Latin  name  for 
this  fubftance. 

2.  Succinic  acid  may  be  obtained  by  the  following  prepara„ 
procefs.  Introduce  a  quantity  of  amber  in  powder  tion. 
into  a  retort,  and  let  it  be  covered  with  dry  fand. 

Adapt  a  receiver,  and  diftill  with  a  moderate  heat  in 

a  fand  bath.  There  pafles  over  firft  a  liquid  which 
is  of  a  reddifti  colour,  and  afterwards  a  volatile  acid 
fait,  which  cryftallizes  in  fmall,  white,  or  yellowifti 
needles  in  the  neck  of  the  retort  5  and  if  the  diftilla¬ 
tion  be  continued,  a  white  light  oil  fucceeds,  which 
becomes  brown,  thick,  and  vifeid.  The  acid  which 
is  obtained  in  this  way  is  contaminated  with  the  oil  \ 
and  therefore  to  feparate  this  oil,  it  may  be  diffolved 
in  hot  water,  and  paffed  through  a  filter  on  which  has- 
been  placed  a  little  cotton  moiftened  with  oil  of  am¬ 
ber,  which  retains  the  oil,  and  prevents  it  from  paf- 
fing  through  along  with  the  acid.  The  acid  may  then 
be  evaporated  and  cryftallized.  Guyton  has  obferved, 
that  the  acid  may  be  rendered  quite  pure,  by  diftilling 
off  it  a  fuffieient  quantity  of  nitric  acid,  but  with  this  *  Ann.  de 
precaution,  that  the  heat  employed  is  not  ftrong  enough  Chim-  tul£* 
to  fublime  the  fuccinic  acid  *.  xxx.^p.^1 

3.  The  acid  thus  obtained  is  in  the  form  of  white,  Properties, 
fliining,  tranfparent  cryftals,  which  are  foliated,  trian¬ 
gular,  and  prifmatic.  The  tafte  is  acid,  but  not  cor- 

rofive,  It  reddens  the  tin&ure  of  turnfole,  but  has  no 


cffe£t  on  the  infufion  of  violets. 
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4.  With  the  heat  of  a  fand  bath,  the  cryftals  of  fuc-  Acftion  of  * 
cinic  acid  firft  melt,  and  are  then  fublimed  and  con- heat, 
denfed  in  the  upper  part  of  the  veffel.  There  is,  how¬ 
ever,  a  partial  decompofition,  for  there  is  a  coaly  mat¬ 
ter  left  behind  in  the  veffel. 

5.  At  the  temperature  of  212°,  two  parts  of  water  of  water, 
diflblve  one  of  this  acid,  which  cryftallizes  on  cooling. 

When  the  wrater  is  cold  at  the  temperature  of  50°,  it 
requires  96  parts  of  water  to  diffolve  one  of  the  acid.  j2S 

6.  This  acid  like  other  vegetable  acids,  is  compofed  Compofl-. 
of  oxygen,  hydrogen,  and  carbone  }  for  wffien  it  is  dif-d®n* 
tilled  in  a  retort. with  a  ftrong  heat,  carbonic  acid  gas, 

and  carbonated  hydrogen  gas  are  evolved,  and  char¬ 
coal. 
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coal  Sremams  behind  in  the  retort.  The  proportions  of 
the  component  part3  have  not  been  afcertained. 

7.  This  acid  enters  into  combination  with  alkalies, 
earths,  and  metallic  oxides,  and  forms  with  them  com¬ 
pounds  which  arc  denominated  fuccinates . 

8.  The  affinities  of  this  acid  are  in  the  following  order : 


Barytes, 

Lime, 

Potaffi, 

Soda, 

Ammonia, 
Magnefia, 
Alumina, 
Metallic  oxides. 


Sect.  XXVI.  Of  Saclactic  Acin. 
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fliftory.  I.  To  this  acid  Fourcroy  has  given  the  name  of  Mu¬ 
cous  acid,  becaufe  it  is  obtained  from  gum  arabic  and 
other  mucilaginous  fubftances  ;  and  it  was  formerly 
called  acid  of  fugar  of  milk .  This  latter  name  it  re¬ 
ceived  from  Scheele,  who  difeovered  it  in  the  year 
^80,  while  he  was  employed  in  making  experiments 
on  the  fugar  of  milk,  in  order  to  obtain  from  it  oxalic 
tjy,  acid,  which  he  procured  from  fugar. 

•Prepara-  2.  This  acid  may  be  obtained  by  the  following  pro¬ 
ton.  cefs.  To  1  part  of  gum  arabic,  or  other  mucilaginous 

k  fubftance,  add  2  parts  of  nitric  acid  in  a  retort,  and 

apply  a  gentle  heat.  There  is  at  firft:  difengaged  a 
little  nitrous  gas  and  carbonic  acid  gas,  after  which 
let  the  mixture  cool.  There  is  then  precipitated  a 
white  powder  which  is  flightly  acid.  This  powder  is 
the  facladtic  acid. 

Properties.  3.  Thus  obtained,  facla&ic  acid  is  in  the  form  of 
a  white  powder,  a  little  gritty,  and  with  a  weak  acid 
tafte. 

Action  of  4*  It  is  readily  decompofed  by  heat,  and  yields  an 
beat.  acid  liquor  which  cryftallizes  by  reft  in  the  fhape  of 
needles,  a  fmull  quantity  of  an  acrid  cauftic  oil,  of  a 
blood  red  colour,  carbonic  acid  gas,  and  carbonated 
*  Fourcroy  hydrogen  gas  \  and  there  is  left  behind  a  confiderable 
Connaifs .  quantity  of  coaly  matter.  It  is  partly  fublimed  in 
Chirn.  tom.  neecpes  OT  br0wn  plates,  with  an  odour  fimilar  to  that 
\n.  p.^147.  benzoic  acid  *. 

5.  SacladHc  acid  in  the  ftate  of  powder  is  not  very 
foluble  in  water.  Cold1  water  does  not  take  up  more 
than  200  ox  300  parts  of  its  weight  *,  boiling  water 
does  not  take  up  above  one  half  more.  On  cooling, 
the  acid  is  depoftted  in  brilliant  feales,  which  become 
white  in  the  air.  The  folution  has  an  acid  tafte.  It 
p.  290.  reddens  the  tin£lure  of  turnfole.  Its  fpeeific  gravity 
736  at  the  temperature  of  590  is  1.0015  f . 

Compounds.  5.  This  acid  enters  into  combination  with  earths, 
alkalies,  and  metallic  oxides  \  and  the  falts  which  it 
^  forms  are  known  by  the  name  of faccolates. 

Affinities.  7*  The  order  of  its  affinities,  according  to  Bergman, 
is  the  following. 

Lime, 

Barytes, 

Magnefia, 

Potafli, 

Soda, 

Ammonia, 

Alumina, 

Metallic  oxides. 
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Sect.  XXVII.  Of  Camphoric  Acid. 


Acid;!1 


I  .  This  acid  is  obtained,  as  the  name  imports,  from 
camphor ,  a  concrete  fubftance  procured  from  a  fpecies 
of  laurel  ( Laurus  camphor  a,  Lin.)  which  is  a  native 
of  the  Eaft  Indies. 

2.  Camphoric  acid  was  firft  obtained  by  Kofegarten,  prep^r 
by  diftilling  nitric  acid  8  times  fucceffivcly  off  cam-tion. 
phor.  This  experiment  was  repeated  by  Bouillon  La¬ 
grange  with  the  lame  refult.  He  introduced  into  a 
glafs  retort,  1  part  of  camphor,  and  he  poured  over 

it  4  parts  of  nitric  acid.  A  receiver  was  adapted  to 
the  retort,  and  the  joinings  were  well  luted.  The 
retort  was  placed  on  a  fand-bath,  and  a  gradual  heat 
was  applied.  A  great  deal  of  nitrous  gas  and  carbonic 
acid  gas  was  difengaged.  One  part  of  the  camphor  is 
fublimed,  and  another  part  felzes  on  the  oxygen  of  the 
nitric  acid.  The  fame  procefe  muft  be  repeated  till 
the  whole  of  the  camphor  is  acidified,  which  is  known 
by  its  cryftallizmg  when  the  liquor  cools  which  re¬ 
mains  in  the  retort.  Thefe  cryftals  are  camphoric 
acid.  To  purify  it,  it  muft  be  diffolved  in  diftilled 
warm  water,  and  the  liquor  is  then  to  be  filtered  and 
evaporated  to  nearly  half  its  volume,  or  till  a  thin 
pellicle  is  formed  on  it.  When  it  cools,  cryftals  of 
pure  camphoric  acid  will  be  obtained.  ^ 

3.  Camphoric  acid  has  a  (lightly  acid,  bitter  tafte.  properti? 
It  reddens  the  timfture  of  turnfole.  The  cryftals  re- 
femble,  when,  in  a  mafs,  thofe  of  the  muriate  of  am¬ 
monia.  Expofed  to  the  air  the  mafs  efflorefees. 

4.  Cold  water  diffolves  this  acid  with  great  difticuT-  Action  oj 

ty.  An  ounce  of  water  at  the  temperature  of  between  water. 
50°  and  6o°,  cannot  diffolve  more  than  6  grs.  while 
water  at  the  boiling  temperature  will  hold  in  folution 
eight  times  that  quantity.  ^ 

5.  When  this  acid  is  put  upon  burning  coals,  it  ex'- of  heat, 
hales  a  denfe,  aromatic  vapour  }  with  a  lefs  degree  of 
heat,  it  melts,  and  is  fublimed.  When  put  into  a  heat¬ 
ed  porcelain  tube,  and  if  a  ftream  of  oxygen  gas  be 
palled  through  it,  the  acid  remains  unchanged,  but  it  is 
fublimed  from  the  Tides  of  the  tube.  When  diftilled 
alone,  it  firft:  melts  and  then  fublimes.  This  fublima- 

tion  produces  fome  change  in  its  properties.  It  no 
longer  reddens  the  tin&ure  of  turnfole,  and  acquires  a 
ftrong  aromatic  odour,  and  a  lefs  pungent  tafte ;  be¬ 
comes  infoluble  in  water,  and  in  the  fulphuric  and 
riatic  acids.  The  nitric  acid  heated,  makes  it  yellow,  CbJ?‘X°'» 
and  diffolves  it  *.  .  .  .  m] 

6.  Camphoric  acid  enters  into  combination  with  the  Compounc 
alkalies,  earths,  and  metallic  oxides,  and  the  compounds 

thus  formed  are  denominated  camphor ates.  ^ 

7.  The  affinities  of  this  acid  are  the  following  f .  Affinities. 

1*  *  t  Ibid. 

xxvii.  f  •  4‘ 

Potafh, 

Soda, 

Barytes, 

Ammonia, 

Alumina,  • 

Magnefia. 


Sect.  XXVIII.  Of  Suberic  Acid. 


7*S 


1.  This  acid  is  obtained  from  cork,  a  well-known  Hiftory. 
fubftance,  which  is  the  bark  of  a  tree  (the  quercus  fuber 

Lin. 
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I  :id$.  Lin.  or  cork-tree.)  From  the  Latin  name  of  this  fub- 
v ‘V- ftanc V)  fuber,  the  name  of  the  acid  is  derived,  and  hence 
it  is  called  fuberic  acid .  The  acid  which  is  obtained 
from  cork,  by  treating  it  with  nitric  acid,  was  fuppofed 
to  be  the  oxalic  acid,  on  account  of  poffefling  fome 
common  properties,  and  particularly  that  of  forming 
with  lime  an  infoluble  fait.  But  the  experiments  of 
Bouillon  Lagrange  have  (hewn,  that  this  is  a  peculiar 
acid. 

yjW«  2.  This  geid  is  obtained  by  the  following  procefs. 
Take  a  quantity  of  clean  cork,  grated  down.  Intro¬ 
duce  it  into  a  retort,  and  pour  on  it  fix  times  its  weight 
of  nitric  acid  3  the  acid  ought  not  to  be  too  concentrated. 
It  is  then  to  be  diftilled  with  a  moderate  heat.  The 
cork  dwells  -up  and  becomes  yellow,  and  there  is  dif- 
engaged  a  quantity  of  red  vapours  3  and  as  the  diftilla- 
tion  goes  on,  the  cork  is  diffolved,  and  fwims  on  the 
furface  like  foam.  If  this  feum  is  not  formed,  the  cork 
has  not  been  a£led  upon  by  the  acid.  In  this  cafe 
when  the  diftillation  begins  to  flop,  return  into  the  re¬ 
tort  the  acid  wdiich  had  palled  over  into  the  receiver, 
and  diflil  as  long  as  any  red  vapours  appear,  and  then 
immediately  remove  the  retort  from  the  fand  bath,  and 
pour  out  the  contents  while  yet  hot  into  a  glafs  or  por¬ 
celain  veffel  3  put  it  upon  a  fand  bath  and  apply  a  gentle 
heat,  flirring  it  con  ft  an  tly  with  a  glafs  rod.  The  mat¬ 
ter  gradually  thickens,  and  as  foon  as  white  vapours  are 
difengaged,  which  excite  a  tickling  in  the  throat,  it  is 
to  be  removed  from  the  fand  bath,  and  conftantly  ftir- 
red  till  the  mafs  is  nearly  cold.  In  this  way  a  fubftance 
Is  obtained  of  the  confidence  of  honey,  of  an  orange- 
yellow  colour,  of  a  fharp  penetrating  odour  while  it  is 
warm,  but  which  gives  out  a  peculiar  aromatic  fmejl 
when  it  is  cold. 

To  procure  the  acid  which  is  contained  in  this  fub- 
flance,  put  it  into  a  matrafs,  and  pour  upon  it  double 
its  weight  of  diftilled  water.  Apply  heat  till  the  mafs 
becomes  liquid,  and  feparate  by  filtration  that  part 
'which  is  infoluble  in  water.  The  liquor  which  is  ob¬ 
tained  is  of  a  clear  amber  colour,  and  of  a  peculiar 
odour..  The  filtered  liquor  on  cooling  becomes  muddy, 
~is  covered  with  a  thin  pellicle,  and  depofits  a  powdery 
fediment.  The  precipitate  is  to  he  fepara ted  from  the 
liquid  by  filtration,  and  it  is  to  be  dried  with  a  gentle 
heat.^  This  precipitate  is  the  fuberic  acid.  The  re¬ 
maining  liquor  is  then  to  be  evaporated  to  drynefs  with 
a  moderate  heat,  to  obtain  the  whole  of  the  acid  which 
it  holds  in  folution. 

The  acid  which  is  prepared  by  this  procefs  is  a  lit¬ 
tle  coloured,  and  may  be  purified,  either  by  faturating 
the  fuberic  acid  with  potafh,  and  precipitating  with  an 
acid,  or  by  boiling  k  with  charcoal  powder, 
forties.  3-  Suberic  acid  is  in -the  folid  form,  but  It  is  not 
cryftallizcd.  When  it  is  obtained  by  precipitation,  it 
is  ni  the  date  of  a  powder,  and  by  evaporation  it  is  in 
the  form  of  thin  irregular  pellicles. 

4.  It  has  a  flightly  bitter  and  acid  taftc.  Diffolved 
m  a  fmall  quantity  of  boiling  water,  it  tickles  the 
throat,  and  excites  coughing.  It  reddens  vegetable 
'blues. 

/  ion  of  ’  5*  Fxpofed  to  the  light,  it  becomes  brown  after  a 

li  t.  certain  time  3  but  this  cffe£l  is  more  fpeedily  produced 
q-749  when  it  is  expofed  to  the  fun’s  rays.  Heated  in  a 
•eat‘  matrafs,  the  fuberic  acid  is  fublimed,  and  the  glafs  re¬ 
gains  marked  with  zones  of  different  colours.  If  the 


fublimation  be  flopped  in  time,  the  acid  is  obtained  on  Acids, 
the  fides  of  .the  veflel,  in  fmall  points  formed  of  concen- 
trie  circles.  When  expofed  to  the  heat  of  the  blow¬ 
pipe  on  a  fpoon  of  platma,"  it  firft  melts,  then  falls 
down  into  powder,  and  at  laft  is  totally  difiipated  by 
fublimation.  7 

6.  It  undergoes  no  change  from  the  aftion  of  oxygen  Of  acids, 
gas.  The  a&ion  of  the  acids  on  fuberie  acid  is  very 

w  eak.  The  folution  is  not  complete,  efpecially  when 
•it  is  impure. 

7.  Water  at  the  temperature  of  6o°  or  70°  diffolves  of  water, 
the  concrete  acid  only  in  the  proportion  of  10  grs.  to 

the  ounce.  When  the  acid  is  very  pure,  the  water  * Anna!  de 
will  not  diflolve  more  than  4  grs.  Boiling  wrater  dif-  Chim.  tom. 
folves  half  its  wreight  3  but  as  the  liquor  cools,  it  be-xxiii.  p.  42. 
comes  muddy,  and  the  acid  is  depofited  *.  752 

8.  This  acid  combines  with  the  alkalies,  earths,  and  Compounds, 
metallic  o&ides,  and  forms  with,  them  compounds  which 

are  Lnov-ji  by  the  name  of fubtrates.  753 

9.  The  order  of  its  affinities  is  the  follow  ing  f .  Affinities. 

\Ibid.y  57, 


Barytes, 

Potafh, 

.Soda, 

Lime, 
Ammonia, 
Magnefia, 
Alumina, 
Metallic  oxides. 


Sect.  XXIX.  Of  Mellitic  Acid . 

754 

1.  The  acid  is  procured  from  a  mineral  fubftance DifcoveryV 
which  was  difeovered  about  the  year  1790.  Werner 

gave  it  the  name  of  konigstein ,  (honeyftone)  from  its 
colour.  By  other  mineralogills  it  has  been  denomi¬ 
nated  mellite,  from  the  Latin  name  of  honey,  and 
hence  the  acid  which  it  affords  has  been  called  mellitic 
acid.  The  mineral  from  which  this  acid  is  obtained 
feems  to  be  of  vegetable  origin.  It  is  found  in  fmall 
cryftals  among  the  layers  of  wood  coal  at  Arten  in 
Thuringia.  In  the  firft  analyfis  to  which  this  mineral 
was  fubje£led  no  new  acid  was  dete6led.  But  in  the 
year  1799  the  acute  and  accurate  Klaproth  examined 
its  nature  and  component  parts,  and  found  that  it  is  a 
compound  of  a  peculiar  acid  and  alumina.  His  experi¬ 
ments,  have  been  fince  repeated  by  Vauquelin,  and  the 
reffult  of  Lis  analyfis  has  been  fully  confirmed. 

2.  It  is  procured  from  mellite  by  the  following  pro- proCe^f©r 
cefs.  The  mineral  is  to  be  -reduced  to  powder,  and  obtaining, 
boiled  with  about  72  times  its  weight  of  water.  The 
alumina  is  precipitated  in  the  form  of  flakes,  and  the 

acid  combines  with  the  vuter.  By  filtration  and  eva¬ 
poration,  cryftals  are  depofited,  which  are  the  cryftals 
of  mellitic  acid. 

3.  This  acid  cryftallizes  in  the  form  of  fine  needles,  pr0perties.- 

or  in  fmall  fhort  prifm?  with  (bluing  faces.  They  are 
considerably  hard.  It  has  a  (lightly  acid  tafle,  accom¬ 
panied  with  foirie  degree  of  bitterneis.  ■ 

4.  This  acid  has  very  little  folubility  in  wrater,  but  Adtion  of 
it  has  not  been  afeertamed  to  w  hat  degree  3  or  what  water, 
proportion  of  w  ater  it  requires  for  its  folution. 

5.  A  fmall  quantity  of  this  acid  expofed  to  the  qj- 
flame  of  the  blow- pipe,  at  firft  gave  out  (parks  like 
nitre- 3  and  then  dwelled  np,  and  left  a  matter  which 
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penetrated  the  charcoal.  Heated  in  a  crucible  of  pla- 
1  tina,  it  fwells  up  at  firil,  is  then  charred,  without  the 
production  of  any  oily  vapour,  and  leaves  behind  a 
light  coaly  alkaline  matter  *. 

6.  When  the  nitric  acid  is  added  to  this  acid,  it  pro¬ 
duces  no  other  change  than  giving  it  a  yellowilh  colour. 
It  has  not  yet  converted  it  into  any  of  the  vegetable 
acids,  to  which  it  is  nearly  allied  in  its  properties  and 
conilituent  parts. 

7.  According  to  Klaproth’s  analylis  the  mineral  from 
which  the  acid  is  obtained  conlifls  of 


pears  in  the  form  of  a  vifeid  mucilaginous  fubllance.  Acic 
It  has  a  ftrong  fharp  tafte,  which  is  far  from  being' 
agreeable.  It  reddens  the  tinCture  of  turnfole,  and 
gives  a  reddifh  violet  (hade  to  the  fyrup  of  violets. 

4.  When  it  is  diddled  in  a  retort  it  yields  an  empy-  Compc 
reumatic  acid  which  is  very  flrong  and  analogous  to  thetion. 
tartaric,  very  little  oil,  carbonic  acid  gas,  and  carbo¬ 
nated  hydrogen  gas,  and  a  fmall  quantity  of  coaly  mat¬ 
ter  which  adheres  to  the  glafs.  This  fhews  what  are 
the  conilituent  parts' of  this  acid,  but  the  proportions  of 
thefe  have  not  been  determined. 


7  & 


46  mellitic  acid, 
16  alumina, 

38  xvatcr. 


5.  The  compounds  with  alkalies,  earths,  and  metal-  comp( 

lie  oxides  which  are  formed  with  the  la6lic  acid,  are 
denominated  laBates.  ^ 

6.  The  affinities  of  this  acid  are  in  the  following  Affiniu 
order. 


IOO 

When  it  was  diftilled  in  a  retort  the  acid  was  com¬ 
pletely  decompofed  3  and  the  produfls  obtained  by 
Klaproth  in  this  way  from  100  grains  of  mellite  were 
•the  following  : 

54  cubic  inches  of  carbonic  acid  gas, 

13  .  hydrogen  gas, 

38  grs.  of  acidulous  water, 

I  aromatic  oil, 

^  9  charcoal, 

1 6  alumina. 

The  conilituent  parts  of  mellitic  acid  are  obvioufly 
carbone,  hydrogen,  and  oxygen.  But  the  proportions 
^  have  not  been  afeertained. 

'Compounds.  8.  Mellitic  acid  enters  into  combination  with  the 
earths,  alkalies,  and  metallic  oxides,  and  forms  com¬ 
pounds  with  them  which  are  called  mellates . 

Sect.  XXX.  Of  Lactic  Acid, 

Difcovery.  I.  In  invelligating  the  changes  which  fpontaneoufly 
take  place  in  milk,  the  celebrated  Schcele  difeovered 
that  it  contains  a  peculiar  acid.  To  this  has  been 
given  the  name  of  laBic  acid.  The  formation  of  this 
acid  depends  on  the  change  of  the  fugar  of  milk  or 
of  the  faccharine  mucous  matter  3  for  after  the  acid  is 
once  well  formed,  when  the  ferous  part  of  the  milk  be¬ 
ing  very  four  reddens  vegetable  blues,  no  more  is  ob- 
-  tained  by  evaporation  and  cryllallization. 

Prepara-  2.  Scheele  did  not  fucceed  in  feparating  the  acid 

tion.  from  the  ferous  part  of  the  milk  by  difi  illation.  He 

therefore  contrived  the  following  procefs.  He  eva¬ 
porated  a  quantity  of  four  whey  to  ^th  of  its  bulk,  and 
then  filtered  it  to  feparate  the  whole  of  the  coagulated 
cheefy  matter.  He  then  added  lime-water  to  precipi¬ 
tate  the  phofphate  of  lime,  and  diluted  the  liquid  with 
three  times  its  weight  of  pure  water.  He  then  preci¬ 
pitated  the  excels  of  lime  by  means  of  the  oxalic  acid, 
adding  no  more  of  the  latter  than  what  is  neceffary. 
He  evaporated  the  folution  to  the  confillency  of  honey, 
pouted  on  a  quantity  of  alcohol  which  feparates  the 
portion  of  fugar  of  milk  and  of  other  extraneous  mat¬ 
ter,  and  diffolves  the  la£lic  acid  3  and  ddlillcd  the 
clear  filtered  liquor  till  the  whole  of  the  alcohol  em¬ 
ployed  be  driven  off :  what  remains  in  the  retort  is  the 
*6*  ladlic  acid. 

Properties,  3.  This  aeid  is  never  gryllallized  3  but  always  ap. 


Barytes, 

Potalh, 

Soda, 

Strontites* 

Lime, 

Ammonia, 

Magnefia, 

Metallic  oxides, 

Glucina, 

Alumina, 

Zirconia. 


Sect.  XXXI.  Of  Laccic  Acid, 
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I.  The  fubllance  from  which  this  acid  is  obtained,  Hiftory, 
is  collected  in  the  neighbourhood  of  Madras.  It  was 
firlt  deferibed  by  Dr  Anderfon,  who  fays  that  nells  of 
infe£ls  refembling  fmall  cowry  fhells  were  brought  to 
him  from  the  woods  by  the  natives,  who  eat  them  with 
avidity.  Thefe  fuppofed  nells  he  fhortly  afterwards 
difeovered  to  be  the  coverings  of  the  females  of  an  un- 
deferibed  fpecies  of  coccus  ;  and  having  noticed  in  the 
abbe  Grolier’s  account  of  China,  that  the  Chinefe  cal¬ 
led  a  kind  of  wax,  much  elleemed  by  them,  under  the 
name  of  pSla  from  a  coccus  depolited  for  the  purpofc  of 
breeding,  on  certain  Ihrubs,  and  managed  exa£Uy  in  the 
fame  manner  as  the  Mexicans  manage  the  cochineal  in¬ 
fers,  he  followed  the  fame  procefs  with  his  new'  infeils, 
and  found  means  to  propagate  them  with  great  facility 
on  trees  and  Ihrubs  in  the  neighbourhood. 

This  fubllance,  which  he  called  vffiite  lac,  was  found  and  nati 
on  examination  to  have  a  conliderable  rcfemblance  tool^fulH 
bees  wax.  Dr  Anderfon  fuppofes,  that  the  animal  which 
fecrctes  it  provides  itfelf,  by  fomc  means  or  other,  with  0btained. 
a  fmall  quantity  of  honey,  refembling  that  produced  by 
our  bees.  The  fweetnefs  of  it  tempted  the  children 
who  were  employed  to  colle£l  it,  to  eat  fo  much  of  it 
as  very  much  to  diminilh  his  crop.  A  fmall  quantity 
of  this  matter  wras  fent  to  Europe  in  1789.  It  was  ex¬ 
amined  by  Dr  Pearfon,  w  ho  publillied  an  account  of  his 
•analylis  in  the  Philofophical  Tranfadlions  for  1794, 
from  which  we  have  extra£led  the  information  which 


wre  now  lay  before  our  readers. 

A  piece  of  white  lac,  which  weighs  from  three  to 
fifteen  grains,  is  fuppofed  to  be  produced  by  each  infeft. 
Thefe  pieces  are  about  the  lize  of  a  pea,  of  a  gray  co¬ 
lour,  opaque  and  roundilh,  but  with  a  flat  fide,  by 
which  they  adhere  to  the  bark.  In  its  dry  Hate,  white 
lac  is  foft  and  tough,  and  has  a  faltilh  and  bitterilh 
b  ‘  tafte. 
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tafte.  A  watery  liquid,  which  has  a  flight  fait  tafte, 
oozes  out  on  prefling  a  piece  of  this  fubftance.  White 
lac  has  no  fmell,  unlefs  it  be  preffed  or  rubbed,  when 
it  becomes  foft,  and  then  it  emits  a  peculiar  odour. 
When  it  is  gathered  from  the  tree,  the  pieees  of  lac  are 
lighter  than  bees-wax ;  but  after  being  melted  and  puri¬ 
fied,  it  links  in  water.  It  melts  in  alcohol  and  in  wa¬ 
ter  at  the  temperature  of  1450,  and  very  readily  in 
boiling  water. 

2.  Dr  Pearfon  expofed  2000  grains  of  white  lac  to 
fuch  a  degree  of  heat  as  was  fufficient  to  melt  them. 
They  became  foft  and  fluid,  and  there  oozed  out  550 
grains  of  a  reddilh  watery  liquid,  which  emitted  the 
fmell  of  newly  baked  bread.  The  liquid  was  filtered 
and  purified  from  extraneous  matter.  This  liquid  is 
laccic  acid \ 

3.  It  has  a  llightly  faltifh  tafte,  with  fome  degree  of 
bitternefs.  It  fmells  when  heated  like  newly  baked  hot 
bread.  It  reddens  the  tin&ure  of  turnfole.  Its  fpeci- 
fic  gravity,  at  the  temperature  of  6o°>  is  1,025.  When 
this  liquid  remains  for  fome  time  at  reft,  it  becomes  tur¬ 
bid,  and  depofits  a  fediment.  When  it  is  evaporated,  it 
becomes  more  turbid ;  and  allowed  to  remain  at  reft,  it 
affords  fmall  needle-like  cryftals  in  mucilaginous  mat¬ 
ter, 

4.  Two  hundred  and  fifty  grains  of  this  liquid  were 
expofed  to  heat  in  a  fmall  retort.  As  the  liquor  grew 
warm,  mucilage-like  clouds  appeared,  but  when  it  grew 
hot,  they  difappeared.  At  the  temperature  of  200° 
it  diftilled  over  very  faft.  On  diftillation  to  drynefs, 
a  fmall  quantity  of  extractive  matter  remained.  The 
diftilled  liquid  w  as  tranfparent  and  yellowifh,  and  while 
hot,  had  the  fmell  of  newly  baked  bread.  Paper  ftain- 
ed  with  turnfole,  which  had  been  put  into  the  receiver, 
was  not  reddened.  One  hundred  grains  of  yellowifh 
tranfparent  liquid  being  evaporated  till  it  became  turbid, 
afforded  in  the  eourfe  of  a  night,  acicular  cryftals 
which  had  a  bitterifh  tafte.  Under  a  lens  they  appear¬ 
ed  in  a  group,  fomewhat  refembling  the  umbel  of  parf- 
ley.  One  hundred  grains  of  yellowifh  tranfparent 
liquid  being  evaporated  in  a  low  temperature  to  drynefs, 
a  blackifh  matter  remained  behind,  which  did  not  en¬ 
tirely  difappear  when  expofed  to  pretty  ftrong  heat  \ 
but  on  heating  oxalic  acid  to  a  lefs  degree,  it  evapo¬ 
rated  and  left  no  trace  behind. 

From  thefe  properties,  and  from  its  peculiar  a&ion 
with  alkaline,' earthy,  ancf  metallic  falts,  Dr  Pearfon 
concludes,  that  this  acid  is  different  from  any  of  the 
acids  already  known. 

5.  The  experiments  which  have  been  made  on  white 
lac,  and  on  the  acid  obtained  from  it,  fhow  that  it  is 
clofely  allied  to  the  vegetable  acids.  Its  component 
parts,  therefore,  probably  are,  carbone,  hydrogen,  and 
oxygen ;  but  experiments  are  ftill  wanting  fully  to  af- 
certain  its  nature  and  properties  *. 

Sect.  XXXII.  Of  Prussic  Acid . 

1.  This  is  one  of  the  moft  important  acids,  both  to 
the  chemift,  and  to  the  manufacturer.  It  has  been  al¬ 
leged  that  the  ancients  were  acquainted  with  Pruflian 
blue,  which  they  employed  in  painting  $  but  Landriani 
has  ftiown,  in  his  differtation  on  this  fubftance,  from 
the  evidence  of  Theophralfus  and  Pliny,  and  from  the 
analyfis  of  an  Egyptian  mummy,  that  the  ancients  em- 
Vol.  V.  Part  II. 


ployed  ultramarine  blue  and  the  fmalt  cr  azure  of  co-  Ac:<k* 
bait  *,  and  that  Pruflian  blue,  which  is  readily  aCted  on 
by  the  fubftances  to  which  it  mull  have  been  expofed 
in  thefe  countries,  could  not  refill;  their  influence  for  fo 
many  ages,  and  retain  the  beautiful  colours  which  are 
admired  in  the  paintings  of  Herculaneum.  775 

2.  Stahl  relates,  in  his  300  experiments,  that  the  The  dif- 
difeovery  of  Pruflian  blue  v/as  owing  to  an  accident,  covery. 
About  the  beginning  of  the  18th  century,  Dicfbach,  a 
chemift  of  Berlin,  wifhing  to  precipitate  a  deco&ion  of 
cochineal  with  an  alkali,  borrowed  from  Dippel  fome 
potafh,  on  which  he  had  diftilled  feveral  times  his  ani¬ 
mal  oil  5  but  as  there  was  fome  fulphate  of  iron  in  the 
decoCtion  of  cochineal,  the  liquor  inftantly  exhibited  a 
beautiful  blue  in  place  of  a  red  precipitate.  Reflecting 

on  the  circumftances  which  had  taken  place,  he  found 
that  it  was  eafy  to  produce  at  pleafure  the  fame  fub¬ 
ftance,  which  afterwards  became  an  objeCt  of  commerce* 

It  obtained  the  name  of  PruJJian  blue ,  from  the  place 
where  it  was  difeovered. 

3.  This  difeovery  was  announced  in  the  Memoirs  of  pi r ft  ii- 
the  Academy  of  Berlin,  for  the  year  1710  j  but  thenounced. 
procefs  by  which  it  w'as  obtained  was  kept  fecret,  that 

thofe  who  were  in  poffeflion  of  it  might  derive  the 
whole  advantage  from  the  manufacture.  It  was  pub- 
lifhed  for  the  firft  time  by  Woodward  in  the  Philofo- 
phical  TranfaClions  for  the  year  1724,  who  declared, 
that  it  had  been  fent  to  him  from  Germany,  by  one 
of  his  friends.  This  is  all  that  is  known  of  the  man¬ 
ner.  by  which  this  procefs  was  made  public.  It  is  not 
certain  whether  it  came  originally  from  the  firft  inven¬ 
tors,  or  whether  it  be  owing  to  the  refearchcs  of  fome 
chemift.  . 

4.  The  method  which  is  deferibed  by  Woodward  ProcJk. 
fucceeds  very  well.  It  is  by  preparing  an  extemporane¬ 
ous  alkali,  by  detonating  four  ounces  of  nitre,  and  an 
equal  quantity  of  tartar  j  then  to  add  four  ounces  of 
bullock’s  blood,  well  dried,  and  to  calcine  the  wThole 

with  a  moderate  heat,  till  the  blood  be  reduced  to 
a  coal,  or  emit  no  fmoke  capable  of  blackening 
any  white  body  that  is  expofed  to  it.  Towards  the 
end  of  the  procefs  the  fire  is  to  be  increafed,  till  the 
crucible  which  contains  the  materials  ihall  be  mode¬ 
rately  red.  Throw  the  red-hot  matter  into  w^ater,  and 
boil  it  for  half  an  hour  *,  and  having  poured  off  the 
firft;  water,  add  another  quantity,  and  boil  it  again. 

Repeat  this  operation  till  the  laft  water  comes  off  in- 
fipid,  then  add  all  the  quantities  of  w^ater  together, 
and  evaporate  to  the  quantity  of  two  pints.  To  this 
liquid  the  Germans  have  given  the  name  of  blood  ley . 

By  others  it  has  been  denominated  phlogijlicated  alka¬ 
line  ley . 

5.  A  folution  of  2  ounces  of  fulphate  of  iron,  and 
8  ounces  of  alum,  in  two  pints  of  boiling  water,  is  to 
be  mixed  with  the  former  folution  wfftile  both  are  hot. 

A  great  effervefeence  takes  place  j  the  liquor  becomes  \ 
muddy,  affumes  a  greenifh  colour,  inclining  more  or 
lefs  to  blue  5  and  a  precipitate  is  formed  of  the  fame  co¬ 
lour.  Separate  this  precipitate,  and  to  heighten  the 
eolour,  pour  upon  it  carefully  muriatic  acid  till  it  no 
longer  increafes  the  intenfity  of  the  blue  colour  ;  then 
wafti  it  with  water,  and  dry  it  (lowly. 

6.  Such  was  the  procefs  by  which  Pruflian  blue  was 
obtained,  before  the  theory  was  difeovered,  to  account 
for  the  different  changes  and  cffeCts  which  it  prefented. 

3  Y  The 
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Acids.  The  fame  year  m  which  Woodward  publifhed  an  ac- 
count  of  the  procefs,  Brown  inftituted  a  fet  of  experi- 
Nature  of  ments»  to  difeover  the  nature  of  this  fubftance,  and  the 
It  invefti-  circumftances  which  attended  its  formation.  He  found 
gated  by  that  flefh,  as  well  as  bullock’s  blood,  pofteffed  a  fimilar 
ieveral  che-property#  He  thought  that  Prufiian  blue  was  the  bi- 
m  tuminous  part  of  iron,  developed  by  the  alkaline  ley, 

and  fixed  in  the  aluminous  earth.  Geoffroy  adopted 
the  fame  explanation.  He  found  that,  in  the  animal 
kingdom,  oils,  wool,  hartfhorn,  fponge,  had  the  fame 
effeft  as  blood  with  the  alkali,  in  precipitating  iron  of 
a  blue  colour  ;  and  that  fome  vegetable  charcoal  treat¬ 
ed  with  the  alkali,  in  fome  meafure  communicated  to  it 
a  fimilar  property.  Neuman  difeovered  that  the  ani¬ 
mal  empyremnatie  oils  might  be  employed  for  the  fame 
purpofe.  The  abbe  Menon  was  of  opinion,  that  the 
colour  of  iron  is  blue  )  but  that  this  colour,  ufually  dif- 
guifed  by  fome  faline  matter,  reappears,  when  it  is  fe- 
parated  by  the  phlogiflicated  alkaline  ley,  and  thus 
Prufiian  blue  was  only  iron  precipitated  in  its  natural 
ftate.  The  aluminous  earth,  he  faw,  ferved  only  to 
dimmifii  the  intenfity  of  the  colour,  and  to  give  it  a 
more  agreeable  fhade. 

By  Mac-  7.  It  is  to  the  celebrated  Macquer  that  we  are  in- 
quer.  debted  for  the  firft  correft  views  in  developing  the 

theory  of  this  procefs.  He  obferved,  1.  That  pure  al¬ 
kalies  precipitated  iron  from  its  folutions  of  a  yellow  co¬ 
lour.  2. That  this  precipitate  is  foluble  in  acids.  3.  That 
the  blue  fecula  obtained  from  the  blue  phlogiflicated 
ley  after  the  addition  of  muriatic  acid,  was  not  afted 
on  by  acids.  He  therefore  concluded  that  the  firft 
green  precipitate  was  not  a  homogeneous  fubftance, 
but  a  mixture  of  two  precipitates,  the  one  yellow  and 
the  other  blue  $  and  that  it  was  fufficient  to  remove  the 
firft  by  any  acid,  to  give  to  the  fecond  its  full  inten¬ 
fity  of  colour.  Hence  he  fuppofed,  that  the  acid  of 
the  alum  employed  in  this  procefs  was  ufeful  in  fatu- 
rating,  in  a  great  meafure,  the  pure  alkaline  portion  of 
the  ley,  and  diminifhing  proportionally  the  yellow  pre¬ 
cipitate  of  iron.  Having  found  that  it  was  impoflible 
to  faturate  the  alkali  with  a  colouring  matter  by  means 
of  calcination  ;  and,  having  difeovered  that  the  pure 
alkali  deprived  iron  (which  was  converted  into  Pruftian 
blue)  of  its  char  after  iftic  properties  ;  and  finally,  having 
afeertained  that  the  alkali  which  was  employed  in  the 
procefs  became  exaftly  fimilar  to  that  which  was  cal¬ 
cined  with  combuftible  matters,  to  prepare  it  for  the 
precipitation  of  iron  of  a  blue  colour,  and  that  its  al¬ 
kaline  properties  disappeared  as  it  was  more  or  iefs 
Saturated  with  the  colouring  matter,  he  attempted  to 
faturate  it  fully.  He  therefore  faturated  an  alkali  fo 
completely  with  the  colouring  matter,  that  it  under¬ 
went  no  change  by  boiling,  and  exhibited  none  of  its 
alkaline  properties  by  chemical  tells.  By  this  dif- 
coverv  we  are  now  in  pofleflion  of  this  valuable  fub- 
llance  which  had  been  hitherto  known  under  the  name 
of  the  faturated  ley  of  the  colouring  matter  of  PruJJian 
blue . 

In  the  courfe  of  his  experiments  Macquer  found, 
that  the  faturated  ley  could  not  be  decompofed  by  ful- 
phurie  acid,  or  by  the  folution  of  alum  ‘y  but,  on  the 
contrary,  that  every  metallic  fubftance  diflolved  in  an 
acid,  feparated  the  phlogiftic  matter  from  all  the  fixed 
and  volatile  alkalies.  Hence  he  concluded,  that  in 
the  procefs  of  the  formation  <?£  Prufiian  blue,  it  is 


neceflary  that  the  affinity  of  the  iron  fiiould  combine  Acid 
with  that  of  the  acid  with  the  alkali,  to  form  a  fum  of*“V* 
affinities  capable  of  effefting  the  feparation.  This  lu¬ 
minous  explanation  of  fa  linking  a  procefs,  has  not  a 
little  contributed  to  eftablilh  the  theory  of  compound 
affinities.  ^  II 

8.  After  the  publication  of  Macquer’s  diiTertation,and  othVH 
almoll  all  chemifts  were  occupied  in  refearches  into  the 
nature  of  Prufiian  blue,  either  to  difeover  the  nature 

of  its  principles,  or  to  improve  the  procefs  for  prepar¬ 
ing  the  colouring  matter  :  but  they  were  chiefly  occu¬ 
pied  in  examining  thofe  bodies  which  were  capable  of 
phlogifticating  the  alkali,  as.it  was  called  j  and  this  pro¬ 
perty  was  found  toexift  in  a  great  number  of  fubftanCes. 

Till  the  year  1775,  no  change  or  modification  was  pro- 
pofed  on  the  theory  of  Macquer. 

9.  About  this  time  the  celebrated  Bergman,  in  hisg  jj|J* 
dilfertation  on  eleftive  attraftions,  threw  new  light  onman> 
this  fubjeft  of  inveltigation,  by  confidering  the  colour¬ 
ing  matter  of  Prufiian  blue  as  a  diftinft  acid,  and  pof- 
fefled  of  peculiar  attraftions.  According  fo  Sage,  the 
alkali  which  precipitated  Prufiian  blue  was  nothing  but 

an  alkali  faturated  with  phofphoric  acid  5  but  Lavoifier 
juflly  remarked,  that,  according  to  this  theory,  the  fait 
formed  of  phofphoric  acid  and  an  alkali  ought  to  preci¬ 
pitate  a  folution  of  lulphate  of  iron  of  a  blue  colour, 
which  was-  not  the  cafe. 

Many  chemifts  examined  the  nature  of  this  fubftance 
by  means  of  heat ;  and  among  others  Delius  and  Sco- 
poli,  Deyeux  and  Parmentier,  Bergman  and  Erxleben, 
fubjefted  it  to  diftillation,  the  produft  of  which  was  a 
quantity  of  ammonia.  By  others  an  oil  was  obtained 
in  this  procefs,  and  fometimes  a  peculiar  acid,  which 
had  the  properties  of  fulphuric  acid.  The  difference 
of  thefe  refults  probably  arofe  from  the  different  ftates 
of  purity  of  the  Prufiian  blue  wdiich  was  employed 
in  the  experiment.  j 

Fontana  difeovered  that  the  fulphuric  acid  diftilledpy  pOI)23 
on  Prufiian  blue  pafled  to  the  ftate  of  fulphurOus  acld,na. 
and  that  the  colouring  matter  produced  detonation 
with  nitre.  Landriani  found  that  it  yielded  by  diftilla¬ 
tion,  befidcs  ammonia,  a  fmall  portion  of  liquid  per¬ 
ceptibly  acid,  and  fome  oil,  and  a  great  quantity  of 
elaftic  fluids,  which  confifted  of  azotic  and  hydrogen 
gafes,  the  latter  burning  with  a  blue  flame,  and  deto¬ 
nating  ftrOngly  with  oxygen  gas.  . 

10.  But  the  moft  important  ftep  in  the  jrogrefs  of^  g'cjjee 
the  difeovery  of  the  nature  and  properties  of  this 
Angular  fubftance,  was  made  by  Scheele,  an  account 

of  which  he  publiftied  in  two  dilFertations  in  the  Stock-  ^ 
holm  tranfaftions  for  1782  and  1783.  He  began  bypjeexa- 
examining  the  blood-ley,  and  he  found  by  expofing  mines  the 
it  for  fome  time  to  the  air,  that  it  loft  the  property  ofky. 
precipitating  iron  of  a  blue  colour,  and  the  precipitate 
which  it  then  yields* is  foluble  in  acids.  To  difeover 
what  change  had  taken  place  on  the  air,  he  put  fome 
of  the  ley  frefh  prepared  into  a  large  glafs  globe  clofe 
ftiut  up,  and  he  found  fome  time  after,  that  neither 
the  air  nor  the  ley  had  undergone  any  change.  He 
concluded,  therefore,  that  the  colouring  matter  was  ^ 
not  pure  phlogifton.  He  fufpefted  that  carbonic  acid£ffe^0f 
might  have  fome  effeft  in  changing  the  nature  of  the  carbonic 
alkali  when  expofed  to  the  Open  air.  He  filled  a  add. 
globe  with  carbonic  acid  gas,  and  having  introduced 
a  quantity  of  Prufiian  alkali,  he  kept  k  clofe  fhut 

up 
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up  for  24  hours,  after  whieh,  on  examining  the  alka- 
li  it  gave  a  precipitate  which  was  foluble  in  acids  \ 
the  change,  then,  muft  have  been  occafioned  by  the 
carbonic  acid  gas.  He  repeated  this  experiment  by 
adding  to  the  colouring  matter  a  fmall  quantity  of  ful- 
phate  of  iron.  This  matter  was  not  changed  by  the 
a£lion  of  the  carbonie  acid  gas.  The  fame  refult  was 
obferved  when  he  boiled  the  colouring  matter  in  an 
oxide  of  iron  precipitated  by  an  alkali.  It  fuffered  no 
change  in  the  carbonie  acid  gas,  but  precipitated  the 
axes  iron  as  before.  The  iron  then  has  the  property  of  fix- 
Colour-  ing  the  colouring  principle,  of  defending  it  againft  the 
in  rinci-.  aftion  of  carbonic  acid  gas  }  and  hence  it  happens  that 
the  neutral  colouring  fait  formed  with  an  alkali  boiled 
on  Pruflian  blue,  does  not  fo  eafily  lofe  its  properties. 
But  if  the  colouring  ley  be  digefted  on  an  oxide  of 
iron,  as  that  which  is  obtained  from  the  fulphate  of 
iron  boiled  in  nitrie  acid,  and  afterwards  precipitated 
by  an  alkali,  no  cflEeft  is  produced.  By  this  digeftion 
the  action  of  the  gas  is  not  prevented,  and  if  the  ful¬ 
phate  of  iron  be  added,  even  with  an  excels  of  acid 
there  is  no  longer  a  production  of  Pruflian  blue. 

To  difeover  what  happened  to  the  colouring  prin¬ 
ciple,  when  it  was  charged  with  carbonic  acid  gas, 
Scheele  introduced  into  a  globe  filled  with  this  gas, 
fome  of  the  Pruflian  alkali,  and  fufpended  in  it  a  bit 
of  paper,  previoufly  dipped  in  a  folution  of  fulphate  of 
iron,  and  on  which  he  had  let  fall  two  drops  of  alka¬ 
line  liquor  to  precipitate  the  iron.  The  paper  was  re¬ 
moved  at  the  end  of  two  hours,  and,  with  the  addition 
of  a  little  muriatic  acid,  was  covered  with  a  fine  blue 
colour.  The  fame  experiments  repeated  with  alkali 
faturated  with  excefs  of  fulphuric  acid,  gave  the  fame 
refult  •,  that  is  to  fay,  the  paper  charged  with  oxide  of 
iron  and  fufpended  as  above,  became  of  a  blue  colour 
Ir^difen-  on  adding  muriatic  acid.  Hence  it  follqws,  that  the 
g  id  by*  colouring  principle  is  difengaged  by  acids,  with- 
*  .  out  decompofition,  for  it  ftill  has  the  property  of  be¬ 
ing  fixed  with  oxide  of  iron  with  which  it  comes  in 
contaCl.  Thus  he  found  that  the  colouring  matter 
might  be  feparated  from  the  fubftances  with  which  it 
was  generally  in  combination,  and  without  undergoing 
ss  decompofition. 

Hepa.ra.te  1 1 .  To  obtain  it,  therefore,  in  a  feparate  ftate,  he  con- 
t  olour-  trived  the  following  procefs.  He  put  into  a  glafs  vef- 
kjnatter.  fei  two  parts  of  Pruflian  blue  reduced  to  powder,  one 
part  of  red  oxide  of  mercury,  and  fix  parts  of  water. 
He  boiled  the  mixture  for  fome  minutes,  continually 
ftirring  it.  It  then  affumes  a  yellowifli  green  colour. 
He  put  the  whole  on  a  filter,  and  poured  upon  the  re- 
fiduum  two  parts  more  of  boiling  water,  to  wafti  it 
completely.  This  liquid  is  a  folution  of  mercury  com¬ 
bined  with  the  colouring  matter,  which  has  the  me¬ 
tallic  tafte,  and  is  neither  precipitated  by  acids  nor 
alkalies.  Pour  this  liquid  into  a  glafs  veffel  upon  one 
half  part  of  clean  iron  filings,  and  a  fmaller  quantity 
of  concentrated  fulphuric  acid.  Shake  the  mixture 
well  for  feme  minutes,  when  it  becomes  black  by  the 
redu&ion  of  the  mercury.  The  liquid  then  lofes  its 
metallic  tafle,  and  gives  out  the  odour  which  is  pecu¬ 
liar  to  the  colouring  matter.  Having  allowed  it  tore- 
main.  at  reft  for  fome  time,  it  is  poured  off,  put  into  a 
retort  to  which  a  receiver  is  adapted,  and  diftilled  with 
a  gentle  heat.  One-fourth  part  of  the  liquid  only 
fhould  be  allowed  to  pafs  ever,  for  the  colouring  xxiat- 


l 


ter  is  much  more  volatile  than  water,  and  cohfequcnt- 1 
ly  rifes  firft*  The  liquid  in  the  receiver  is  commonly  -v~~* 
mixed  with  a  little  fulphuric  acid,  from  which  it  may 
be  feparated  by  diftilling  again  off  a  little  powdered 
chalk,  which  takes  up  the  fulphuric  acid.  The  liquid  Pruflic  acid 
then  paffes  over  in  a  Hate  of  purity  ;  and  this  liquid  is  obtained. 
prujfic  acid \  *  793 

1 2»  In  this  procefs  the  oxide  of  mercury  which  was  Nature  of 
mixed  with  the  colouring  matter,  takes  it  from  the  this  procefs. 
iron  with  which  it  is  combined  in  the  ftate  of  Pruflian 
blue,  and  is  then  a  cryftallizablc  prufliate  of  mercury. 

The  iron  which  is  added  in  the  metallic  ftate,  reduees 
the  oxide  of  mercury,  and  at  the  moment  it  combines, 
with  the  fulphuric  acid,  which  has  alfo  been  added, 
the  heat  applied  fublimes  the  pruflic  acid  which  has 
been  difengaged  from  the  mercury)  which  is  now  re¬ 
duced  to  the  metallic  ftate.  The  pruflic  acid  thus  ob¬ 
tained,  partly  in  the  liquid,  and  partly  in  the  gafeous 
ftate,  combined  with  alkalies,  produces  the  fame  ef- 
fedis  as  the  blood  Icy,  and  the  colourlefs  Pruflian 
blue. 

13.  Having  obtained  the  pruflic  acid  in  a  feparate  Compoll- 
ftate,  it  was  his  next  object  to  difeover  its  component  tion. 
parts.  He  had  obferved  in  the  procefs  for  procuring 

it,  that  the  air  in  the  receiver  was  inflammable  *,  and 
in  decompoffng  the  prufliates,  he  obtained  ammonia 
and  carbonic  acid,  and  found  that  fome  metals  were 
reduced  by  diftillation  with  the  metallic  prufliates. 

He  concluded  from  this,  that  pruflic  acid  was  com- 
pofed  of  ammonia  and  oil,  and  he  endeavoured  to 
prove  this  by  the  teft  of  experiment  •,  but  he  fooii 
found  that  he  could  not  fueceed  in  forming  the  colour¬ 
ing  compound,  by  combining  ammonia  and  the  differ 
ent  oils  heated  together.  Seeing  that  water  was  an 
obftacle  to  the  formation  of  the  pruflic  acid,  he  con¬ 
duced  his  experiments  in  a  different  tfay,  by  combin¬ 
ing  the  ammonia  with  the  dry  combuftible  principle, 
which  he  fuppofed  exifted  in  oils,  and  with  the  carbo¬ 
nic  acid,  equally  in  the  dry  ftate.  He  faw  that  char¬ 
coal  alone,  ftrongly  heated  with  fixed  alkalies,  gave 
them  the  property  of  colouring  iron  blue.  Having 
heated  thefe  two  fubftances  in  crucibles,  he  added  to 
the  one  muriate  of  ammonia,  at  the  moment  when  the 
firft  mixture  had  acquired  a  white  heat,  and  he  con¬ 
tinued  the  heat  till  no  more  vapour  was  difengaged. 

This  procefs  furnifhed  him  with  a  pure  Pruflian  al¬ 
kali,  whilft  the  combination  of  the  alkali  and  the 
charcoal,  without  the  addition  of  the  muriate  of  am¬ 
monia,  afforded  none.  .  ^ 

14.  Such  was  the  ftate  of  our  knowledge  with£erthoIIet*s 
regard  to  the  colouring  matter  of  Pruflian  blue,experi- 
when  Berthollet,  at  the  end  of  1787,  communicated ments» 

to  the  Academy  of  Sciences,  the  refult  of  his  invelti- 
gations  into  the  nature  and  properties  of  this  fubftance; 

He  repeated  the  experiments  of  Scheele,  improved 
and  extended  his  views,  and  confirmed  his  conclufions. 

The  refult  of  his  refearchcs  on  this  fubftance  was  clofe- 
ly  connedlcd  with  the  light  which  he  had  thrown  on. 
the  nature  and  eompofition  of  ammonia  fome  years  be¬ 
fore.  He  proved  that  the  alkaline  prufliate  is  a  triple 
fait,  which  is  compofed  of  pruflic  acid,  the  alkali 
and  iron  \  that  when  it  is  evaporated  and  re-diffolved) 
it  affords  cryftals  in  the  form  of  o&ahcdrons  ;  and  mix¬ 
ed  with  fulphuric  acid,  and  expofed  to  the  fun,  there 
is  precipitated  Pruflian  blue,  which  does  not  happen 
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^Aci<Js.  in  the  dark.  Aftei;  thefe  preliminary  experiments,  lie 
V_v  proceeded  to  the  examination  of  pruffic  acid,  by  the 
aft  ion  of  oxy  muriatic  acid.  This  acid,  in  proportion 
as  it  is  difiblved  in  the  pruffic  acid,  is  deprived  of  its 
oxygen,  and  is  converted  into  the  {late  of  muriatic 
aeid.  The  pruffic  acid  becomes  more  odorous  and 
volatile,  and  lefs  fufceptible  of  combination  with  the 
alkalies,  precipitating  iron  from  its  folutions,  of  a 
green  colour.  This  green  precipitate  recovers  its  blue 
ypy  colour  when  expofed  to  the  light,  by  contaft  with 
Oxy -pru.111  c  fulphur<*us  acid,  by  iron.  It  is  the  oxy-ptuflic  acid, 
acid.  When  the  oxyniuriatic  acid  is  ftill  continued  to  be  ad¬ 
ded  in  the  ftate  of  gas,  and  is  expofed  to  the  light,  the 
new  acid  Separates  from  the  water,  and  is  precipitated 
to  the  bottom  in  the  form  of  an  aromatic  oil,  which 
is  converted  by  heat  to  an  infoluble  vapour,  which  is 
no  longer  capable  of  combining  with  iron.  Thus  fu- 
peroxygenated,  this  acid  can  no  longer  return  to  its 
original  {late.  It  is  totally  different  in  its  proper¬ 


ties. 


When  the  oxyprufliate  of  iron,  which  is  prepared 
by  treating  Pruflian  blue  with  the  oxymuriatic  acid, 
and  which  is  diftinguiflied  by  its  green  colour,  is  de¬ 
prived  of  its  aeid,  by  being  brought  into  contaft  with 
a  cauilic  fixed  alkali,  it  is  inflantly  decompofed,  and 
is  converted  into  carbonate  of  ammonia. 

15.  Scheele  and  Bergman  were  of  opinion,  that 
pruffic  acid  contained  ammonia  ready  formed.  Bcr- 
thollet,  however,  concludes  from  his  experiments,  that 
it  only  contains  the  elements,  namely,  the  azote  and 
794  hydrogen,  both  in  combination  with  carbone }  and 
Pruliic  acid  thus  he  confiders  pruffic  acid  to  be  a  triple  compound 
a  triple  0f  hydrogen,  carbone,  and  azote,  but  he  has  not  been 
compound.  afcertain  the  proportions.  He  thinks,  how¬ 

ever,  that  the  hydrogen  and  azote  come  near  to  the 
*  Fourcroy  proportions  which  exift  in  ammonia  *. 

Cotmaijf.  16.  In  fome  experiments  by  M.  Clouet,  on  the 
Chim.tom.  eolouring  mattcr  of  Pruflian  blue,  he  attempted  to 
^ ’  combine  the  elements  of  ammonia  with  charcoal,  with 
the  view  of  producing  pruffic  acid  \  but  in  whatever 
proportion  he  employed  them,  no  colouring  matter 
was  obtained.  He  therefore  concluded,  that  it  was 
neceffary  to  combine  direftly  the  ammonia  with  the 
charcoal,  for  the  produftion  of  this  fubftance.  He 
took  2^-  parts  of  quicklime  in  powder,  and  mixed  them 
with  one  part  of  fal  ammoniac  dried,  and  alfo  in  the 
{late  of  powder.  He  put  the  mixture  into  a  porcelain 
retort,  wrhich  he  placed  upon  a  fand-bath.  To  the 
beak  of  the  retort  was  adapted  a  porcelain  tube  filled 
^  with  dry  powdered  charcoal.  The  porcelain  tube 
Pruflian  paffed  acrofs  a  furnace,  in  which  it  might  be  {Irongly 
blue  form-  heated.  It  wras  then  made  red  hot,  and  heat  being 
edofear-  afterwards  applied  to  the  retort,  the  ammonia  was 
ammonia,  ^engaged  in  the  Hate  of  gas,  which  paflfed  through 
the  red  hot  porcelain  tube  containing  the  charcoal. 
\h'in ^ i>ro<^U(^:  was  received  in  proper  veffels,  and  when 
xi  "vvy?  examined,  was  found  to  be  the  colouring  matter  of 
75,cT  Pruflian  blue  f . 

Properties  1 7.  Pruffic  aeid  thus  obtained,  is  a  colourlefs,  tranf- 
of  pruliic  parent  liquid,  having  a  ftrong  pdour  of  peach  flowxrs, 
aci(i‘  or  of  bitter  almonds.  This  odour  impregnates  for  fome 
time  the  faliva  of  thefe  wh6  refpire  it.  The  tafle  is  at 
fir  ft  fweetifh,  but  foon  becomes  acrid  and  hot.  It  is  apt 
to  excite  coughing,  and  has  a  ftrong  tendency  to  affume 
the  gafeous  forn?,  and  is  therefore  foon  diflipated  from 


the  veffels  which  contain  it.  It  has  no  effect  on  vege-  Acid, 
table  blues. 

18.  It  is  decompofed  at  a  high  temperature  ;  and 

when  expofed  to  light,  is  converted  into  carbonic  aeid, heatl0an  ] 
ammonia,  and  carbonated  hydrogen  gas.  It  combines  light. 
vrith  difficulty  with  alkalies  and  earths,  and  without 
deftroying  their  alkaline  properties.  * 

19.  The  carbonic  acid  drives  it  off  from  thefe  com-Ofc^l 
biiiations.  It  deprives  oxymuriatic  acid  gas  of  its«>cacii 
oxygen,  and  by  this  addition  changes  its  properties. 

It  has  no  aftion  on  the  metals  ^  but  it  combines  with 
their  oxides,  changing  the  colour,  and  forming  falts 
which  are  in  general  infoluble.  ^ 

20.  This  acid  has  the  greateft  tendency  to  form  Triple  ' 
triple  falts  with  the  alkaline  and  metallic  bafes.  Thefe  ComP°« 
complex  combinations  are  more  permanent  and  fixed  Boo 
than  the  fimple  alkaline  pruffiates.  They  are  not  de- not  eafa 
compofed  by  carbonic  acid,  light,  air,  or  the  other  acids.  ^eco^Ps 

21.  The  affinities  of  pruffic  acid  are  the  following.  1 

Barytes, 

Strontites, 

Potafh, 

Soda, 

Lime, 

Magnefia, 

Ammonia. 

Sect.  XXXIII.  Of  Sebacic  Acid. 

1.  The  penetrating  fumes  which  are  exhaled  from 
melted  tallow,  and  which  affeft  the  eyes,  the  noftrils, 
and  even  the  lungs,  had  been  long  ago  obferved,  and 
Olaus  Borrichius  has  thrown  out  fome  hints,  warning 
againft  the  danger  of  being  expofed  to  thefe  fumes. 

But  little  attention  was  paid  to  their  nature  and  pro¬ 
perties.  Grutzmacher  was  the  firft  wfho  demonftrated 
the  exiftcnce  of  this  acid?  in  a  dilfertation  de  offium 
medulla ,  printed  at  Leipfic  in  the  year  1748.  Rhodes 
publifhed  a  (mail  w  ork  in  1753  at  Gottingen,  in  which 
he  makes  particular  mention  of  this  acid.  The  fol¬ 
lowing  year  appeared  a  diflertation  by  M.  Segner,  *n 
the  acid  of  animal  fat ,  which  contained  a  number  of 
well-condufted  experiments.  Crell  endeavoured  to 
improve  the  procefs  for  the  feparation  and  purification 
of  this  acid,  and  to  afcertain  the  properties  of  its  com¬ 
binations.  Thefe  were  publiftied  in  the  Philofophical 
Tranfaftions  for  the  years  1780  and  1782. 

But  it  appears,  as  Thenard,  who  made  experiments 
on  this  acid,  obferves,  that  the  acid  obtained  by  thofe 
who  firft  treated  of  the  fubjeft,  was  either  the  acetic 
acid,  or  fome  aeid  different  from  the  febacic,  the 
properties  of  w  hich  are  quite  diftinft  from  thofe  which 
had  been  formerly  deferibed.  go, 

2.  The  procefs  by  which  this  chemifl  obtained  thepiepara> 
febacic  acid  is  the  following.  He  diftilled  a  quantity  tion. 
of  hogs  lard,  and  wafhed  the  produft  feveral  times 
with  hot  water.  He  then  dropt  into  it  acetate  of  lead  : 
there  w'as  formed  a  flaky  precipitate,  which  was  col- 
lefted  and  dried,  put  into  a  retort  with  fulphuric  acid, 

and  heated.  The  liquor  in  the  receiver  had  no  acid 
charafter  j  but  there  appeared  in  the  retort  a  melted 
matter  analogous  to  fat.  This  is  carefully  feparated }  and 
after  being  w  afhed,  is  boiled  with  water.  By  the  aftion 
of  heat  the  whole  is  diflolved  by  the  water,  and  when 
it  cools,  cryftals  in  the  fliape  of  needles  are  depofited. 
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dds.  Thefe  are  febacic  acid.  To  be  certain  that  thefe  were 
\  J  not  produced  by  means  of  the  fulphuric  acid,  he  wafhed 
the  fat  which  had  been  diftilled  with  water,  which  wa& 
filtered  and  evaporated,  and  needles  were  formed,  ex¬ 
hibiting  exa6lly  the  fame  properties.  Or,  after  having 
waffled  with  water  the  diftilled  fat,  he  faturated  the 
filtered  liquor  with  potafh,  evaporated  it,  and  dropt  in¬ 
to  it  a  folution  of  lead.  There  was  inftantly  formed  a 
fait  compofed  of  the  febacic  acid  and  lead.  This  is  to 
be  decompofed  as  before  with  fulphuric  acid.  This  acid 
has  the  following  properties. 

forties.  3*  has  no  a  flight  acid  tafte,  and  reddens 

ftrongly  the  tinfture  of  turnfole.  When  heated,  it  melts 
like  tallow. 

4.  It  is  much  more  foluble  in  warm  than  in  cold  wa¬ 
ter.  Boiling  water  faturated  with  this  acid  forms  a  folid 
mafs  on  cooling.  It  cryftallizes  in  fmall  needles,  but 

Iwith  certain  precautions  may  be  obtained  in  the  form 
nml  de  of  long,  large,  and  very  brilliant  plates  *. 
tool. 
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Sect.  XXXIV.  Of  Uric  Acid. 

1.  This  acid  was  difeovered  by  Scbcele  in  the  year 
1 776.  It  was  at  firft  called  l it  hie  acid.  It  conftitutes 
one  of  the  component  parts  of  urinary  calculi,  and  is 
alfo  found  in  human  urine.  There  is  one  fpecies  of 
calculus  which  is  almoft  entirely  compofed  of  this  fub- 
ftance.  It  is  that  fpecies  which  refembles  wood  in  ap¬ 
pearance  and  colour. 

2.  This  acid,  as  its  properties  have  been  deferibed  by 
Scheele,  is  thus  chara&erized.  It  is  infipid,  inodorous, 
almoft  infoluble  in  cold  water,  and  foluble  only  in  about 
360  parts  of  boiling  water.  It  feparates  from  this  when 
it  cools,  into  fmall  yellowifh  cryltals.  The  folution  in 
water  reddens  the  tin&ure  of  turnfole. 

3.  There  is  fcarcely  any  a&ion  between  uric  acid 
and  fulphuric  and  muriatic  acids.  It  i$  foluble  in  the 
concentrated  nitric  acid,  to  which  it  communicates  a 
red  colour.  It  would  appear  that  in  this  change  of 
colour  the  nature  of  the  acid  is  alfo  changed,  for  part 
of  it  is  converted  into  oxalic  acid.  Oxymuriatic  acid 
very  readily  a£ts  upon  uric  acid,  either  by  fufpending 
a  calculus  in  the  liquid  acid,  or,  which  is  eafier,  by 
palling  a  ftream  of  oxymuriatic  acid  gas  through  wa¬ 
ter,  at  the  bottom  of  which  is  placed  the  uric  acid  in 
powder.  Its  Colour  becomes  pale,  the  furface  fwclls  up, 
it  foftens,  and  is  at  laft  converted  into  a  jelly.  This  part 
difappears,  and  is  foon  diflolved,  giving  a  milky  colour 
to  the  liquid.  There  is  extricated  by  flow  effervefcence 
fmall  bubbles  of  carbonic  acid  gas.  The  liquid  by  eva¬ 
poration  gives  muriate  of  ammonia,  acidulous  oxalate 
of  ammonia,  both  cryftallized  ;  muriatic  acid,  and  ma¬ 
lic  acid.  Thus  the  oxymuriatic  acid  decompofes  the 
uric  acid,  and  converts  it  into  ammonia,  carbonic,  oxa¬ 
lic,  and  malic  acids. 

4.  When  uric  acid  is  diftilled,  there  is  a  little  of  it 
fublimed  without  dccompofition.  It  yields  alfo  a  very 
fmall  quantity  of  oil  and  water,  cryftallized  carbonate 
of  ammonia,  carbonic  acid  gas  •,  and  there  remains  be¬ 
hind  a  very  black  coal  without  any  alkali,  and  without 
any  lime. 

5.  All  thefe  fa&s  (hew  that  uric  acid  is  a  compound 
of  a  very  peculiar  kind,  formed  of  azote,  of  carbone  of 
hydrogen  and  oxygen,  and  fufceptible  of  a  great  num¬ 
ber  of  different  changes  by  chemical  agents. 


Sect.  XXXV.  Of  Rosacic  Acid. 


Inflam¬ 
mable  fub¬ 
ftances. 

I - - - i 

1.  During  eertain  difeafes,  the  urine,  when  it  cools,  $I( 
depofits  a  peculiar  fubftance,  which  has  been  denomina-  Origin, 
ted  from  its  colour,  which  refembles  bricks,  lateritious 
Jediment .  During  fevers,  this  appearance  of  the  urine 
takes  place  *,  and  in  gouty  perfons,  at  the  termination  of 

the  paroxyfms,  it  is  very  abundant.  And  when  this 
fuddenly  difappears,  and  the  urine  at  the  fame  time  con¬ 
tinues  to  depofit  this  fubftance,  a  relapfe  may  be  dread¬ 
ed.  It  appears  in  the  form  of  red  flakes,  and  adheres 
ftrongly  to  the  fides  of  the  veffel.  If  the  urine  be  heat¬ 
ed,  this  fediment  is  again  diflolved.  Sts 

2.  This  fubftance  was  formerly  confldered  by  che- Prepara- 
mills  as  urie  acid.  If  into  frefh  urine  a  little  ni-ft°n« 
trie  acid  is  dropt,  it  becomes  muddy,  and  a  precipi¬ 
tate  is  formed.  The  nitric  acid,  and  the  fubftance 

to  which  the  name  of  rofacic  acid  has  been  given,  com-  gl^ 
bine  together,  and  are  depofited.  The  uric  acid  being  properties, 
much  lefs  foluble  than  the  rofacic  acid,  it  is  very  eafy 
t*o  feparate  them; ,  All  that  is  neceflary  is  to  pour  boil¬ 
ing  water  on  the  fediments,  and  to  waih  them  on  the 
fame  filter,  in  which  cafe  the  uric  acid  remains  be¬ 
hind. 

Prouft,  who  made  experiments  on  this  fubftance, 
confiders  it  as  another  chara&eriftic  of  rofacic  acid,  that 
it  produces  with  a  folution  of  gold,  a  cloudy  precipitate 
of  a  violet  colour  *. 


Sect.  XXXVI.  Of  Amniotic  Acid. 


*  Annah  d? 
Chim.  tom* 
xxxvi. 
p.  265. 


1.  A  peculiar  acid  has  been  detc£led  in  the  liquor  Properties. - 
of  the  amnios  of  the  cow.  This  was  difeovered  by 
Buniva  and  Vauquelin.  This  acid  is  concrete,  white* 

and  brilliant,  has  a  very  flight  acid  tafte,  and  reddens 
the  tin£lure  of  turnfole.  It  is  little  foluble  in  cold  wa¬ 
ter,  but  diffolves  more  readily  in  boiling  water,  from 
whence  it  is  depofited,  by  cooling,  in  long  needle-  - 
ftiaped  cryftals.  When  this  acid  is  expofed  to  heat,  it 
fwells  up,  and  exhales  an  odour  of  ammonia  fenfibly 
mixed  with  pruflic  acid.  It  leaves  behind  a  volumi¬ 
nous  coal.  g- 

2.  It  feems  at  firft  to  have  fome  analogy  with  the  Anddu 
facla&ic  and  uric  acids*  but  this  is  not  really  the  cafe,  ftinctive 
The  faela&ic  acid  does  not  furnifh  ammonia  by  diftil-  charadters. 
lation  ;  the  uric  acid  yields  ammonia  and  pruftic  acid 

by  heat,  but  it  is  not  equally  foluble  in  warm  water, 
and  does  not  cryftallize,  in  long,  white,  brilliant  nee¬ 
dles,  nor  is  it  foluble  in  boiling  alcohol,  as  the  amni- 
otic  acid  is  f.  f  Annal  de 

Ch;'-  torn; 
xxxiii. 

Chap.  XI.  Of  INFLAMMABLE  SUB-  p*  -/* 
STANCES. 


The  clafs  of  bodies  which  we  are  to  examine  in  this  Introduce 
chapter,  under  the  title  of  .inflammable  fubftances,  aretlon* 
alcohol^  ether,  and  oils.  Thefe  fubftances  are  clofeiy 
allied  to  many  of  the  bodies  which  were  treated  of  in 
the.  laft  chapter.  Their  conftituent  parts  are  the  fame* 
with  many-of  the  vegetable  acids,  arranged,  however, 
in  different  proportions,  and  totally  different  in  their  s 
properties  and  effe&s.  The  elements  of  thefe  inflam¬ 
mable  fubftances  are  carbone  and  hydrogen  chiefly, 

hut 


54* 

Inflam¬ 
mable  fub- 
ftances. 
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but  In  fome  there  Is  a  triple  compound  of  carbone,  or 
hydrogen  and  oxygen  j  the  latter'does  not  cxift  in  that 
quantity  as  to  exhibit  acid  properties,  or  thefe  proper¬ 
ties  are  concealed  by  the  proportions  of  the  other  con- 
ftituent  parts.  It  was  therefore  thought  neceffary  to 
treat  of  thefe  fubilances  in  this  place,  that  we  might 
be  early  acquainted  with  their  properties,  fomc  of 
which  are  of  great  importance  in  chemical  rcfearches, 
particularly  their  effects  on  many  faline  bodies.  They 
may  be  regarded,  therefore,  as  valuable  inftruments 
of  chemical  analyfis.  We  fliall  confidcr  the  inflam¬ 
mable  fubitances  in  the  four  following  fe£tions,  name¬ 
ly  ,  i.  Alcohol,  2.  Ether,  3.  Fixed  oils*  and  4*  Vola¬ 
tile  oils. 


I  S  T  R  Y. 


Sect  L  Of  Alcohol. 


8x7 

;Prepara-  I.  When  vegetable  matters  have  been  fubje&ed  to 
tion.  the  vinous  fermentation,  the  fluid  is  totally  changed. 

It  is  converted  into  a  fub (lance  called  wine  or  beer , 
according  to  the  nature  of  the  materials  from  which  it 
has  been  prepared.  When  this  product,  the  wine  or  beer, 
is  fubje£ted  to  another  proccfs,  a  very  different  prdduft  is 
obtained.  J3y  diflillation  a  fluid  is  obtained  of  very 
different  properties  from  the  beer  or  wine  from  which 
it  is  extra£led.  This  liquid,  when  it  is  perfe&ly  pure, 
is  known  in  chemiftry  by  the  name  of  alcohol ,  or  fpirit 
of  wine ,  bccaufe  it  is  produced  from  wine.  It  is  forqe- 
times  denominated  alfo  ardent  fpirit ,  from  its  effefts. 
Ardent  fpirit,  as  it  is  firft  obtained  by  diflillation,  is 
to  be  confidered  as  a  mixture  of  alcohol  and  water, 
becaufe  the  alcohol  in  the  procefs  of  diflillation  is  con- 
denfed  by  water.  In  this  Hate,  ardent  fpirit  is  dif¬ 
ferent  in  flavour,  in  colour  and  in  flrength,  according 
to  the  nature  of  the  materials  from  which  it  is  obtained, 
8lS  and  hence  in  common  language  it  is  diilinguifhed  by 
Different  different  names.  When  it  is  obtained  from  the  fer- 
names.  mented  juice  of  the  grape,  it  is  known  by  the  name  of 
brandy  ;  froip  that  of  the  fugar-cane,  by  that  of  rum ; 
and  from  that  of  farinaceous  fubflances  by  that  of 
whijky.  All  thefe  fubflances,  therefore,  are  to  be 
confidered  as  compofed  of  alcohol,  or  pure  fpirit  of 
wine,  water,  and  a  peculiar  oil,  to  which  the  flavour 
819  is  owing. 

Iliflory.  Ardent  fpirit,  it  is  fuppofed,  was  known  in  the  dark 
ages.  It  does  not  appear,  from  any  of  the  writings 
of  the  Greeks  or  Romans,  that  they  were  acquainted 
with  fuch  a  liquor.  The  preparation  of  it  from  wine, 
and  even  the  difeovery  of  alcohol,  or  pure  fpirit  itfelf, 
is  aferibed  to  Arnold  de  Villa  Nova,  \vho  lived  in  the 
g20  13th  century. 

Purification.  2.  Ardent  fpirit  thus  obtained,  it  has  been  obfer- 
ved,  is  a  mixture  of  alcohol  or  pure  fpirit,  water  and 
oil,  with  fome  colouring  matter.  To  purify  it  from 
thefe  fubflances,  it  is  again  djflilled  $  and  to  have  it 
perfectly  pure,  this  procefs  muff  be  repeated  feveral 
times.  When  ardent  fpirit  is  diftilled  for  the  firft 
time,  after  it  is  extracted  from  the  fermented  liquors, 
it  is  diftinguiflied  by  the  name  of  rectified  fpirits.  The 
procefs  which  is  recommended  by  fome  is  the  follow¬ 
ing.  Diftil  it  in  a  water  bath,  till  one  fourth  of  the 
quantity  has  palled  over  \  then  diflil  it  again  for  fe¬ 
veral  times,  taking  only  the  firft  half  of  the  produdl. 
Mix  all  thefe  products  together,  and  diflil  them  with 
a  very  gentle  heat )  the  firft  half  of  the  liquor  which 
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pafles  over,  is  the  pure#  alcohol  that  can  be  obtained ;  L.fW 
the  remainder  may  by  referved  for  ordinary  purpofes  +. 

Even  in  this  Rate,  the  alcohol,  thus  obtained,  contains  flancej 
a  certain  proportion  of  water,  to  feparate  which,  Boer-  \  rovml 
haave  has  given  a  very  good  procefs,  by  means  of  an  al-  Comuiifs, 
kali.  Take  a  quantity  of  carbonate  of  potafli  which  Chwu  to* 
has  been  expofed  to  a  red  heat,  to  feparate  the  moi-vm,P#1 
flure  reduce  it  to  powder,  and  put  it  into  the  fpirit. 

This  fait,  on  account  of  its  ftrong  attra&ion  for  water, 
combines  with  the  water  of  the  alcohol }  and  this  folu- 
tion  of  the  alkali  having  the  greater  fpecific  gravity, 
falls  to  the  bottom.  The  alcohol  which  remains  at  the 
top  may  be  eafily  feparated.  To  purify  this  alcohol, 
from  a  (mall  quantity  of  potafh  which  it  holds  in  folu- 
tion,  it  may  be  rediftiiled  in  a  water  bath.  It  ought 
to  be  obferved,  however,  that  the  diflillation  fhould  not 
be  carried  on  till  the  whole  of  the  alcohol  is  driven  off, 
becaufe  towards  the  end  of  the  proccfs,  it  carries  part 
of  the  potafli  along  with  it. 

3.  Alcohol,  thus  prepared  and  purified,  is  a  light,  pr0pertie: 
tranfparent,.  and  colourlefs  liquor,  of  a  (harp,  pene¬ 
trating,  agreeable  fmell,  and  of  a  warm,  ftimulating, 
acrid  tafte.  It  has  the  property,  in  a  much  greater 
degree  than  wine,  of  producing  intoxication.  The 
fpecific  gravity  of  alcohol  when  perfeflly  pure,  is 
O.8co,  but  the  ftrongefl  fpirit  which  is  afforded  by 
mere  diflillation,  according  to  Mr  Nicholfon,  is  0.820 
at  the  temperature  of  710.  The  alcohol  or  reftified 
fpirit  of  commerce,  has  rarely  a  fpecific  gravity  below 
0:8371. 

4.  When  alcohol  is  expofed  to  the  air  at  a  tempera*  Volatile, 
ture  between  50°  and  6o°,  it  evaporates,  and  when  it 

is  pure,  without  leaving  any  reflduum.  By  this  rapid 
evaporation  it  produces  great  cold,  which  is  very  fen- 
fibly  felt  by  dipping  the  fingers  in  alcohol,  and  ex-  g 
poling  them  to  the  air.  It  boils  at  the  temperature  of  of 
176°,  and  is  then  converted  into  an  elailic  fluid.  In  heat, 
the  vacuum  of  an  air-pump  it  boils  at  56°.  It  has 
never  yet  been  frozen  by  the  greateft  degree  of  cold 
to  which  it  has  been  expofed.  It  remains  fluid  when 
the  thermometer  (lands  at  —-690.  When  it  is  paffed 
through  a  red-hot  porcelain  tube,  it  is  decompofed, 
and  converted  into  carbonic  acid  gas,  carbonated  hy¬ 
drogen  gas,  and  water.  824 

5.  With  the  aid  of  heat,  alcohol  diffolvcs  a  fmall  Phoi'phori 
quantity  of  phofphorus.  When  this  dilution,  which  has 

a  fetid  odour,  is  precipitated,  by  dropping  a  little  of  it 
into  water,  it  becomes  luminous  in  the  dark.  *  There 
arife  jets  of  flame  from  the  furface  of  the  water  j  and 
there  is  formed  an  oxide  of  phofphorus  in  the  (late  of 
white  pow  der.  Alcohol  feems  alfo  capable  of  diffolving 
phofphorated  hydrogen  gas.  825 

6.  There  is  no  action  betvrecn  alcohol  and  fulphur  Sulphur, 
neither  at  the  ordinary  temperature,  nor  even  when 
they  are  boiled  together  ;  but  when  the  two  bodies 

are  brought  in  conta£l  with  each  other  in  the  (late  of 
vapour,  they  combine  readily,  and  there  is  formed  a 
fetid  fulphurated  alcohol,  which  depofits  a  fmall  quan¬ 
tity  of  white  fulphur,  and  becomes  muddy  in  cooling. 

The  fulphur  is  precipitated  by  water,  and  gives  about 
•50th  part.  Alcohol  combines  dill  more  readily  with 
fulphurated  hydrogen  gas,  which  communicates  to 
the  alcohol  a  little  colour,  and  in  this  combination 
is  decompofed  with  more  facility  by  oxygen  gas,  and 
all  other  oxygenated  bodies,  than  when  it  is  in  the 

(late 
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|  flam-  ftate  of  gas.  Alcohol  combines  with  fulphrurated  hy- 
r  .ble  Tub-  dfogen.  gas,  which  is  contained  in  mineral  waters,  and 
'  *nc!s‘  ,  deprives  them  of  this  gas  by  diftillation. 

7.  The  ftrong  acids  have  a  very  powerful  effe£l  on 
i  ads,  alcohol.  It  is  decompofed  by  the  fulphuric,  the  nitric, 
the  oxymuriatic,  and  the  acetic  acids  \  and  the  product 
of  this  decomposition  varies  according  to  the  nature  of 
the  acid,  its  ftrength,  and  the"  proportions  in  which  it 
is  employed.  Some  of  the  acids  are  foluble  in  alcohol. 
With  the  aid  of  heat,  it  diffolves  the  boracic  acid, 
which  communicates  to  it  the  property  of  burning  with 
a  green  flame.  It  alfo  holds  in  folution  carbonic  acid 
gas  in  greater  proportion  than  its  own  bulk.  It  preci¬ 
pitates  from  water,  on  the  contrary,  the  phofphoric 
acid,  almoft  in  the  concrete  ftate,  and  alfo  the  metallic 
g2y  acids  which  are  foluble  in  this  liquid. 

I  water,  8.  Alcohol  combines  with  water  in  all  proportions. 
The  affinity  between  the  two  fluids  is  fo  ftrong  that 
water  is  capable  of  fepa rating  from  alcohol  many 
bodies  with  which  it  is  combined,  while  the  alCohol 
decompofcs  many  faline  folution?,  and  precipitates  the 
fait.  When  wrater  and  alcohol  are  combined  together, 
there  is  an  increafe  of  temperature,  which  fhewrs  that 
there  is  a  condenfation  of  the  two  liquids.  Accord¬ 
ingly  it  is  found,  that  the  denfity  or  fpecific  gravity  of 
the  mixture  is  greater  than  the  mean  of  the  uncombin¬ 
ed  liquids.  The  denfity  varies  according  to  the  dif¬ 
ferent  proportions  of  the  alcohol  and  water  which  are 
employed.  In  confequence  of  this  variation,  it  be¬ 
comes  an  objeft  of  confiderable  importance  to  be  able 
to  afeertain  the  ftrength  of  fpirits }  that  is,  the  propor¬ 
tions  of  alcohol  and  water  of  different  degrees  or  denfi-* 
ly  or  fpecific  gravity.  This  object  is  important,  both 
in  a  political  and  commercial  view.  For  the  purpofes 
of  commerce,  various  inftruments  have  been  contrived, 
and  tables  conftru&ed,  for  the  Convenience  of  thofe  who 
are  concerned  in  the  purchafe  and  fale  of  fpirituous 
liquors.  For  the  purpofeS  of  revenue,  a  mod  elaborate 
and  minute  fet  of  experiments  wais  inftituted  by  Sii5 
Charles  Blagden,  tvho  was  exprefsly  employed  by  the 
Britifh  government  to  afeertain  the  relative  value  or 
ftrength  of  ardent  fpirit  at  different  temperatures  and 
different  fpecific  gravities.  An  account  of  thefe  expe-< 
riments  was  publifhed  in  the  Philofophical  Tranfa£tionS 
for  the  year  1790.  Tables  which  fhew  the  refult  of 
the  experiments,  were  publifhed  by  Mr  Gilpin  its 
1 793  5  but  as  thefe  are  not  immediately  connefted 
with  the  elements  of  chemiftry,  we  refer  our  readers 
to  the  original  papers,  and  to  the  article  SPIRITUOUS 
818  Liquors ,  in  this  work. 

^  ?.lies  9.  Alcohol  diffolves  the  fixed  alkalies  in  the  pure 
*  la'ts*  ftate,  and  forms  w  ith  them  an  acrid  folution  of  a  red- 
difh  colour.  '  The  folution  of  potafh  in  alcohol  was 
formerly  denominated  the  acrid  tinBure  of  tartar.  It 
is  in  this  wray  that  the  fixed  alkalies  are  obtaiiled  in 
their  pureft  ftate.  Alcohol,  therefore,  becomes  a-  va¬ 
luable  inftrument  of  analyfis  for  feparating  the  fixed 
alkalies  from  a  great  number  of  extraneous  fubftances. 
Ammonia  alfo  combines  with  alcohol  by  the  affiftance 
of  heat.  The  ammonia  with  a  higher  temperature  id 
driven  off,  and  carries  with  it  part  of  the  alcohol.  Many 
of  the  faline  bodies  mapr  be  diffolved  in  alcohol,  and' 
on  this  account  alfo  it  is  valuable  to  the  chemift  in  his 
researches.  Tables  have  been  conftru&ed-,  fbewing? 
the  quantity  of  different  falts  which  may  be  diffolved  at 


different  temperatures.  xuc  luiwvr  ^  wu ico 
drawn  up  frorh  the  experiments  of  M.  Guyton  *. 

I.  Table  of  Salts  which  are  readily  Diffolved. 


The  following  tables  Were  Inflam¬ 
mable  fub¬ 
ftances. 


240  grains  of  al¬ 
cohol  difiolve  at 


Tempe¬ 

rature. 

Grains. 

54-5° 

240 

Nitrate  of  cobalt : 

54*5 

24O 

copper. 

54*5 

24O 

Muriate  of  zinc. 

54*5 

240 

alumina. 

54*5 

240 

Nitrate  of  alumina. 

il3- 

240 

Acetate  of  lead. 

180.5 

694 

Nitrate  of  magnefia. 

*  180.5 

*3*3 

Miiriate 

180.5 

240 

of  iron. 

180.5 

24° 

of  copper. 
Nitrate  of  zinc  de¬ 
compofed. 

Nitrate  of  iron  part¬ 
ly  decompofed. 
Nitrate  of  bifmuth. 

*  Journ.de 
Physique , 
1785,  p.  65. 


II.  Table  of  Salts  that  are  tittle  Soluble. 


Grains. 

i 

F  24O 

Muriate  of  lime. 

214 

Nitrate  of  ammonia. 

212 

Oxymuriate  of  mercury. 

J  I  2 

Acetate  of  foda. 

.  ioo 

Nitrate  of  filver. 

:  240  grains  of  alco¬ 

23 

Nitrate  of  foda. 

hol  at  the  boiling 

18 

Acetate  of  copper. 

temperature  dif- 

17 

Muriate  of  ammonia. 

;  folve 

9 

Arfeniate  of  potafh. 

1 

Superoxalate  of  potafh. 

S 

,  Nitrate  of  potafh. 

5 

Muriate  of  potafh. 

4 

Arfeniate  of  foda. 

1 

:  Tartrate  of  potafh. 

III.  Salts  that  are  Infoluble. 

Borax, 

Tartar, 

Alum, 

Sulphate  of  ammonia1, 
iron, 
copper, 
zinc, 
foda, 
potafh, 

Ume, 
filver, 
mercury, . 

Tartrate  of  foda, 

Nitrate  of  lead, 

mercury* 

Muriate  of  lead, 

Carbonate  of  potafh, 
foda. 

The 
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Inflam-  The  following  tabic,  drawn  up  by  Mr  Kinvan,  Chews  alcohol  of  different  denfities.  The  temperature  in  tnflsn 
Hftances^"  ^  quantity  of  falts  that  are  loluble  in  ioo  parts  of  which  the  folutions  were  made  was  from  50°  to  8o°f.  m^lei 


Compofi- 

tion. 


'tzt' 


Salts. 

Alcohol  of 

0.900 

r- 

00 

O* 

00 

00 

6 

0.834 

0.817 

Sulphate  of  foda. 

0. 

0. 

0. 

O. 

0. 

Sulphate  of  magnefia. 

1. 

I. 

0. 

O. 

0. 

Nitrate  of  potafh. 

2.76 

I. 

O. 

0. 

Nitrate  of  foda. 

10.5 

6. 

0.38 

0. 

Muriate  of  potafh. 

4*62 

1.66 

0. 

0.38 

0. 

Muriate  of  foda. 

5-8 

3-67 

0. 

0. 

Muriate  of  ammonia. 

6.5 

4-75 

0. 

1-5 

0. 

Muriate  of  magnefia  7 
dried  at  120°  3 

21.25 

0. 

23-75 

36.2J 

5°- 

Muriate  of  barytes. 

1. 

0. 

0.29 

0.185 

O.O9 

Do.  cryftallized. 

i.j6 

0. 

o-43 

0.32 

0.06 

Acetate  of  lime. 

2.4 

0. 

4.12 

4*75 

00 

OO 

*4- 

t  Min 
P •  27+ 


) 


*3° 

According 
to  Lavoi- 
fier. 


10*  A  great  variety  of  different  opinions  have  been 
iropofed  with  regard  to  the  compofition  of  alcohol.  It 
iad  been  obferved,  in  burning  this  combuftible  fub¬ 
ftance,  in  clofe  veffels,  that  water  was  formed.  Some 
philofophers  had  even  obferved  that  thei  quantity  of 
water  obtained  by  the  combuftion  of  alcohol,  was 
greater  than  the  whole  weight  of  the  alcohol  which 
was  confumed.  From  obferving  this  circumftance,  it 
Was  fuppofed  to  confift  of  water,  combined  writh  an 
acid,  an  oil,  or  phloglfton,  according  to  the  views  and 
theories  of  different  philofophers. 

It  is  to  the  experiments  of  Lavoifier  that  we  are  in¬ 
debted  for  afeertaining  the  real  conftituent  parts  of 
this  fubflance.  He  burnt  in  a  proper  apparatus,  with 
a  known  quantity  of  oxygen  gas,  76.7083  grs.  troy  of 
alcohol,  and,  after  the  combuftion,  carbonic  acid  gas 
and  water  w  ere  found  to  be  the  only  produ&s  *,  and  by 
eftimating  the  oxygen  gas  confumed,  the  quantity  of 
carbonic  acid  and  of  water  which  were  formed,  it  ap¬ 
peared  that  the  quantity  of  alcohol  confumed  was  com- 
pofed  of 

2 2.840  carbone, 

6.030  hydrogen, 

47.830  water. 


no  change.  The  oxygen,  therefore,  which  combined 
with  the  hydrogen  in  the  formation  of  water,  muft 
have  come  from  the  alcohol  *.  *  jvwi 

Jour.  i.  f * 
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By  the  aftion  of  different  acids  writh  alcohol,  thepormgt; 
latter  is  decompofed,  and  different  produ&s  are  obtain¬ 
ed,  according  to  the  proportions  of  the  acid  employed, 
and  the  heat  which  is  applied.  When  the  acid  and 
the  alkali  are  in  a  certain  proportion,  and  are  expofed 
to  a  moderate  temperature,  the  product  is  a  peculiar 
fubftance,  which  has  received  the  name  of  ether.  Ether 
has  been  obtained  by  the  a&ion  of  different  acids  on 
alcohol,  and  hence  it  has  received  different  names, 
fulphuric  ether ,  nitric  ether ,  muriatic  ether ,  The  firft, 
namely,  fulphuric  ether,  which  feems  to  have  been 
longeft  known,  and  is  moft  eafily  obtained,  has  excited 
the  greateft  attention  among  chemifts.  We  (hall  there¬ 
fore  confider  it  firft. 
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But  it  has  been  fince  proved,  by  the  experiments  of 
Fourcroy  and  Vauquelin,  that  oxygen  is  a  component 
part  of  alcohol  *,  for  when  they  mixed  together  equal 
parts  of  alcohol  and  concentrated  fulphuric  acid,  and 
while  ether  is  formed  from  it,  there  was  alfo  at  the 
fame  time  a  produ&ion  of  water  }  the  alcohol  in  this 
cafe  was  decompofed,  but  the  fulphuric  acid  fuffered 


1.  It  appears  from  different  paffages  in  the  writings 
of  the  earlier  chemifts,  that  the  knowledge  of  fulphu¬ 
ric  ether  was  among  their  fecrets.  It  was  then  called 
•leum  vitrioli  dulce .  The  method  of  preparing  it  is 
deferibed  in  a  book  publifhed  at  Nuremberg  about 
the  year  1 540.  But  the  nature  of  this  fubftance  was 
not  much  attended  to  till  the  year  1730,  ^ben  a  cer¬ 
tain  quantity  wras  prefented  to  the  Royal  Society  by 
Dr  Frobenius,  with  a  paper  which  was  publifhed  in 
their  Tranfa£lions  for  that  year,  containing  an  account 
of  a  number  of  experiments  which  were  made  upon 
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0ni-  it.  It  w&s  long  known  under  the  name  of  naphtha 
'  among  the  Germaii  chemifts. 

lC&s*  ,  2.  The  following  is  the  proccfs  by  which  fulphuric 

.  ether  may  be  obtained.  Equal  parts  of  concen¬ 
trated  fulphuric  acid  and  alcohol  are  put  into  a  re¬ 
tort,  to  which  a  receiver  is  to  be  adapted  and  luted. 
Or  perhaps  it  is  better  to  add  the  acid  by  fmall  por¬ 
tions  at  a  time,  that  the  a&ion  may  not  be  too  violent, 
and  the  heat  produced  too  great.  The  receiver  fhould 
be  immerfed  in  cold  water,  or  furrounded  with  ice,  or 
it  may  be  kept  cool  by  the  application  of  wet  cloths, 
over  which  a  fmall  ftream  of  water  is  dire&ed.  Heat 
is  then  applied,  and  the  firft  ptoduft  which  comes  over 
is  a  fragrant  fpirit  of  wine  \  but  as  foon  as  the  mixture 
begins  to  boil,  the  ether  comes  over,  is  condenfed  by  the 
cold,  and  runs  in  ft  reams  down  the  ftdes  of  the  receiver. 
When  the  quantity  obtained  amounts  to  about  one 
half  of  the  alcohol  employed,  the  procefs  ftiould  be 
flopped,  and  the  receiver  unluted  and  removed  *,  but  if 
it  be  continued,  white  fumes  begin  to  come  off,  which 
are  known  to  be  the  fumes  of  fulphurous  acid. 
After  this  there  rifes  a  light  yellowifh  coloured  oil, 
which  has  been  called  the  fweet  oil  of  wine .  The  heat 
fhould  now  be  moderated  after  the  ether  has  paffed 
over,  becaufe  the  matter  contained  in  the  retort  be¬ 
comes  black,  thick,  and  fwells  confiderably.  When  . 
the  whole  of  the  fweet  oil  has  come  over,  there  is  ftill 
an  evolution  of  fulphurous  acid,  which  becomes  thicker 
and  thicker,  till  at  laft  there  is  nothing  but  a  dark 
coloured  fulphuric  acid. 

3.  The  ether  which  is  obtained  by  this  proccfs  is 
impure.  It  is  generally  contaminated  with  fulphurous 
acid.  To  purify  it,  it  has  been  ufuaHo  mix  a  quan¬ 
tity  of  potafti  with  the  fluid,  and  to  diftil  it  over  again. 
The  acid  in  this  cafe  combines  with  the  potafh,  and 
the  ether  being  feparated,  paffes  over  into  the  receiver. 
Dize,  however,  confidering  this  procefs  as  tedious  and 
uncertain,  has  propofed  other  fubftances  in  the  room  of 
potafti,  and  he  has  tried  feveral  metallic  oxides,  fuch 
as  the  red  oxide  of  lead,  the  yellow  oxide  of  iron,  the 
red  oxide  of  mercury,  and  the  black  oxide  of  manganefe. 
But  after  a  variety  of  experiments,  he  is  of  opinion, 
that  the  black  oxide  of  manganefe  is  the  moft  conve¬ 
nient  for  the  purification  of  ether.  It  is  mixed  with 
ether,  allowed  to  remain  fome  time,  and  is  to  be  fre¬ 
quently  agitated.  The  oxygen  of  the  manganefe 
combines  with  the  fulphurous  acid,  and  converts  it  in¬ 
to  fulphuric  acid,  which  is  a  more  fixed  body  than  the 
*  I  Wa.  dc  fulphurous  acid  *. 
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To  feparate  the  liquid  from  the  fulphurous  acid, 
Prouft  recommends  the  following  method,  which  he 
fays  is  employed  in  the  large  way,  as  by  far  the  moft 
preferable.  Introduce  into  a  bottle  which  is  -Jths  fil¬ 
led  with  impure  ether,  fome  water,  and  a  portion  of 
flaked  lime.  Agitate  the  bottle  ftrongly,  and  do  not 
«pen  it  to  examine  its  odour,  till  after  it  has  remained 
for  fome  minutes  in  cold  water,  and  when  the  vapour 
within  the  bottle  has  ccafed  to  exert  its  elaftic  force 
againft  the  cork  ;  if  the  fulphurous  fmcll  is  not  en¬ 
tirely  removed,  the  procefs  is  to  be  repeated  till  it 
is  completely  deftroyed.  This  method,  which  was  em¬ 
ployed  by  Woulfe,  Prouft  prefers  on  account  of  its 
eeonomy,  particularly  as  it  affords  at  the  fame  time  a  ful- 
phite  of  lime,  which  is  formed  by  the  combination  of  the 
fulphurous  acid  with  the  lime.  When  the  liquids  have 
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feparated,  the  ether  which  fwinis  on  the  top,  may  be 
drawn  off  by  means  of  a  fyphon,  and  it  may  be  intro-  m^an^e^ 
duced  into  a  retort  to  be  re&ified  by  diftillation  *.  < _ vr— 1* 

4.  The  ether  which  is  thus  obtained,  is  a  tranfparent  *  Ann.  dc 
colourlefs  fluid,  of  a  very  fragrant  fmell,  and  a  hot  Cbim.  xl:i. 
pungent  tafte.  The  fpecific  gravity  is  o>ly  0.758 1, P*  2S7- 

fo  that  it  is  confiderably  lighter  than  alcohol.  It  *s  properties, 
extremely  volatile,  fo  that  when  it  is  agitated,  or  pour¬ 
ed  from  one  veffel  to  another,  it  is  inftantly  diflipated. 

It  produces  fo  great  a  degree  of  cold,  that  water  may 
be  frozen  by  means  of  it.  It  rifes  in  the  ftate  of  gas 
which  burns  with  great  rapidity,  and  the  air  which 
holds  ether  in  folution  may  be  paffed  through  water 
without  being  deprived  of  its  combuftibility  or  fra¬ 
grance.  .  857 

5.  It  boils  in  the  open  air  at  the  temperature  of  98°,  A&ion  of 
and  in  the  vacuum  of  an  air-pump  at  — 20°,  fo  that  itheat* 
would  conftantly  remain  in  the  ftate  of  gas  if  the  pref- 

fure  of  the  air  w  ere  removed. 

When  ether  is  kindled  in  the  open  air,  it  burns  very 
readily.  The  ele&ric  fpark  alfo  inflames  it.  It  burns 
with  a  copious  white  flame,  and  leaves  behind  it  a 
black  trace  on  tile  furface  of  bodies  expofed  to  the 
flame.  Lavoifier  has  obferved  that  there  is  always  for¬ 
med  an  acid  during  the  combuftion  of  this  liquid  m7  and 
Schecle  fays  that  the  refiduum  of  ether  burnt  over  a 
little  w'ater,  contains  fulphuric  acid.  When  the  ether 
is  expofed  to  a  cold  of  — 46°,  it  freezes  and  cryftaliizes. 

It  is  decompofed  when  the  vapour  is  paffed  through  a 
red-hot  porcelain  tube,  and  the  product  is  carbonated 
hydrogen  gas.  838 

6.  Dr  Prieftley  difeovered  that  ether  agitated  with  Increaies 
any  kind  of  gas,  greatly  incrcafed  its  volume,  and  in  t^e  v^umc 
moft  cafes  doubled  it.  Mr  Cruicklhank  made  a  fimi-0  £a  es* 
lar  experiment,  by  agitating  fome  oxygen  gas  with  a 

little  ether.  The  bulk  was  exactly  doubled.  In  thi3 
ftate  the  gas  did  not  explode,  but  when  one  part  of  this 
mixture  w  as  added  to  three  parts  of  oxygen,  an  ignited 
body  or  the  eleeftric  fpark  produced  a  dreadful  explo- 
fion.  The  produ&s  were  water,  with  2-^d  carbonic 
aeid  gas.  Hence  it  would  appear,  Mr  Cruicklhank 
obferves,  that  one  part  of  this  vapour  requires  about 
feven  of  oxygen  to  faturate  it  and  according  to  this  ^ 
experiment,  the  proportion  of  carbone  to  hydrogen  in  J<*0J}rn*Vt 
the  vapour  of  ether  or  ether  itfelf,  ftiould  be  as  five  p.  205. 
to  one  f .  839 

7.  Phofphorus  is  diffolvcd  in  fmall  quantity  in  ether,  Adlion  of 

and  produces  a  tranfparent  folution  }  but  when  alcohol  phofphorus, 
is  added  to  the  folution,  it  becomes  milky.  g^0 

8.  Sulphuric  acid  has  a  peculiar  a£lion  on  ether,  by  of  acids, 
converting  it  into  a  kind  of  oil,  w  hich  is  called  the fweet 

oil  of  wine .  This  is  one  of  the  produ£ls  in  the  preparation 
of  fulphuric  ether.  When  a  fmall  quantity  of  ether  is 
introduced  into  a  bottle  filled  with  oxymuriatic  acid 
gas,  it  explodes,  and  inflames  ;  or  if  paper  moiftened 
wdth  ether  be  introduced,  the  fame  effe6l  follows.  Car¬ 
bonic  acid  gas  is  produced,  and  charcoal  is  depofited 
on  the  fides  of  the  bottle.  g4I 

9.  Various  theories  have  been  propofed,  to  account  Compofi- 
for  the  produ&ion  of  ether.  From  the  manher  of  itshon. 
production  by  means  of  fulphuric  acid,  it  was  natural  to 
iuppofe  that  this  acid  formed  one  of  its  component  parts. 

This  accordingly  became  a  general  opinion,  till  it  was 
found  that  the  fulphuric  acid  fullered  no  change  in  the 
proccfs,  but  merely  aflilted  or  difpofed  the  alcohol  to 
3  £  that 
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Xnflam-  that  change  'winch  it  undergoes  when  it  is  converted 
mafale  fub-  ;nt0  cther.  According  to  Macquer,  the  alcohol  has 
,  ftances'  ,  not  been  changed,  but  merely  deprived  of  the  whole  of 
its  water.  Schecle  fuppofed,  that  ether  wras  alcohol 
deprived  of  its  phlogifton  j  and  when  the  new  theories 
were  introduced,  ether  was  confldered  as  a  combina¬ 
tion  of  alcohol  and  oxygen. 

io.  The  experiments  and  refearches  of  Fourcroy  and 
Vauquelin  have  thrown  new  light  on  this  fubje&,  and 
have  led  to  different  views  of  the  nature  and  competi¬ 
tion  of  ether.  According  to  the  refult  of  thefe  experi¬ 
ments,  ether  contains  a  fmaller  proportion  of  carbone, 
but  a  greater  proportion  of  hydrogen  and  oxygen. 
From  their  experiments,  and  from  thofe  of  others,  it 
appears  that  the  changes  induced  by  the  a&ion  of  ful- 
phuric  acid  on  alcohol,  depend  on  the  quantity  and 
ftrength  of  the  acid,  and  the  temperature. 

A.  Equal  parts  of  concentrated  fulphuric  acid  and 
alcohol  mixed  together  raife  the  temperature  to  1 89°. 
Bubbles  of  gas  are  emitted  *  the  liquid  becomes  turbid, 
and  at  the  end  of  fome  hours  alTumcs  a  deep  red  co¬ 
lour. 

B.  A  mixture  of  twro  parts  fulphuric  acid,  and  one 
part  alcohol,  produces  a  temperature  of  200°.  The 
mixture  becomes  inftantly  of  a  deep  red  colour,  paffes 
ti)  black  a  few  days  after,  and  diffufes  an  odour  which 
is  perceptibly  that  of  ether. 

C.  When  equal  parts  of  fulphuric .  acid  and  alcohol 
arc  expofed  to  the  a&ion  of  heat,  in  a  proper  appa¬ 
ratus,  fuch  as  is  employed  for  the  preparation  of  ether, 
the  following  phenomena  are  obferved. 

a.  When  the  temperature  is  raifed  to  207°,  the  li¬ 
quid  boils  \  there  is  produced  a  fluid  which  is  conden- 
fed  by  cold,  into  a  light,  colourlefs  and  fragrant  li¬ 
quor,  which  from  its  properties  has  received  the  name 
of  ether.  If  the  procefs  be  properly  condu&cd,  no 
permanent  gas  is  evolved,  till  about  of  the  alcohol  is 
converted  into  ether. 

b.  If,  as  foon  as  the  fulphurous  acid  appears,  the  re¬ 
ceiver  be  changed,  there  is  no  longer  any  produ&ion 
of  ether  }  but  the  fweet  oil  of  wine,  water,  and  acetic 
acid  are  formed,  without  a  Angle  particle  of  carbonic 
acid.  When  the  fulphuric  acid  makes  about  ^ths  of 
the  mafs  which  remains  in  the  retort,  there  is  evolved 
an  inflammable  gas,  which  has  the  odour  of  ether,  and 
which  burns  with  a  white  oily  flame.  This  is  the  gas 
which  the  Dutch  chemifts  have  called  carbonated .  hy¬ 
drogen  gas ,  or  olefiant  gas ,  becaufe  when  it  is  mixed 
with  oxymuriatic  acid  it  forms  oil.  At  this  period, 
the  temperature  of  the  matter  contained  in  the  retort 
is  elevated  to  230°  or  234°. 

c .  When  the  fweet  oil  of  wine  ceafes  to  flow,  if  the 
receiver  be  again  changed,  there  is  only  fulphurous 
acid  emitted,  water  which  was  previoufly  formed,  car¬ 
bonic  acid  gas  5  and  there  remains  only  in  the  retort,  a 
mafs  which  conftfts  chiefly  of  fulphuric  acid  thickened 
with  charcoal. 

T  ,  84-  „  From  thefe  phenomena,  which  were  uniform  and  con- 
4ii  crences*  fl2nt?  the  following  concluflons  were  drawn. 

a,  A  fmall  quantity  of  ether  is  formed  fpontaneoufly 
without  the  aid  of  heat,  by  the  combination  of  two 
parts  of  fulphuric  acid  and  one  part  of  alcohol. 

b.  As  foon  as  the  ether  is  formed,  and  there  is  at  the 
time  a  produ&ion  of  water,  the  fulphuric  acid  un¬ 


dergoes  no  change  In  its  intimate  nature,  while  the  firft  Icffo 
of  thefe  compofitions  takes  place.  .  mable 

c .  When  the  fulphurous  acid  appears,  there  is  no  1 1  an  j 
longer  any  produ&ion  of  ether  *,  but  then  there  pafs 
over  the  fweet  oil  of  wine,  water,  and  acetic  acid. 

d.  The  fweet  oil  of  wine  having  ccafed  to  pafs  over, 
nothing  is  obtained  but  fulphurous  acid,  carbonic  acid,, 
and  at  laft  fulphur,  if  the  diftillation  be  continued.. 

The  operation  of  ether,  then,  may  be  divided  into 
three  periods  ;  the  firft,  in  which  a  fmall  quantity  of 
ether  and  vrater  is  formed,  without  the  affiftance  of 
heat  *,  the  fecond  period,  in  which  the  greateft  quanti¬ 
ty  of  ether  which  can  be  obtained  without  the  evolu¬ 
tion  of  fulphurous  acid  at  a  temperature  of  207 °j  and 
the  third,  in  which  the  fweet  oil  of  wine,  oleffant  gas^ 
acetic  acid,  fulphurous  and  carbonic  acid  are  produced, 
while  the  temperature  of  the  mixture  is  raifed  to  230® 
and  2340.  In  all  thefe  three  periods  there  is  only  one 
common  circumftance,  and  this  is,  the  continual  forma¬ 
tion  of  water  from  the  beginning  to  the  end  of  the  ope¬ 
ration.  .  841 

On  thefe  obfervation$,  Fourcroy  and  Vauquelin  have  Theory 
eftablifhed  their  theory  of  the  formation  of  cther.  In 
the  cafe  in  which  ether  is  formed  by  the  Ample  mix¬ 
ture  of  alcohol  and  fulphuric  acid,  without  the  aid  of 
heat,  the  formation  which  appears  by  heat  as  well  as 
by  the  black  precipitate,  the  charcoal  which  is  feparat- 
ed  without  the  produ&ion  of  fulphurous  acid,  proves 
that  the  fulphuric  acid  a&s  in  a  different,  manner  on 
alcohol  from  what  was  fuppofed.  This  acid  is  not.  de- 
compofed  by  charcoal  at  that  temperature.  There  is  no 
a&ion  between  thefe  two  bodies  in  the  cold,  nor  is  there 
any  a&ion  between  this  acid  and  alcohol  ,  for  in  that 
cafe,  fulphurous  acid  would  be  formed,  of  which  not 
the  fmall  eft  trace  can  be  perceived  at  the  beginning  of 
the  operation.  Recourfe  then  muft  be.  had  to  a  dif¬ 
ferent  a&ion,  namely  the  ftrong  affinity  which,  cxifts 
between  fulphuric  acid  and  water.  It  is  this  which  de¬ 
termines  the  union  of  the  conftituent  principles  of  wa¬ 
ter  exifting  in  the  alcohol,  and  with  which  this  acid 
comes  in  conta&  ;  but  this  a&ion  muft  be  very  limited. 
There  is  foon  eftablifhed  a  balance  of  affinities,  and  no 
farther  change  takes  place. 

If  then  it  be  proved  that  ether  is  formed  by  the 
mixture  of  certain  quantities  of  fulphuric  acid  and  al¬ 
cohol,  it  muft  obvioufly  follow,  that  a  mafs  of  alcohol 
may  be  completely  converted  into  ether,  wrater,  and 
acetic  acid,  by  increaftng  the  quantity,  of  fulphuric 
acid ,  and  it  is  equally  obvious,  that  this  acid  would 
undergo  no  change  but  that  of  being  diluted  with 
water. 

It  is  not  neceffary  to  fuppofe,  according  to. this  theo¬ 
ry,  that  ether  is  alcohol  deprived  of  a  certain  portion 
of  oxygen  and  hydrogen,  for  there  is  feparated  at  the 
fame  time  a  quantity  of  charcoal  proportionally  greater 
than  that  of  the  hydrogen  •,  and  it  may  be  conceived, 
that  the  oxygen  wdiich  is  combined  in  this  cafe  'with  the 
hydrogen,  to  form  water,  would  not  only  faturate  this 
hydrogen  in  the  alcohol,  but  that  it  vrould  faturate  at 
the  fame  time  the  carbone  which  has  been  precipitated* 
Thus,  then,  in  place  of  confidering  ether  as  alcohol 
with  a  fmaller  proportion  of  hydrogen  and  oxygen, 
if  we  take  into  account  the  carbone  which  is  precipitat¬ 
ed,  and  the  fmall  quantity  of  hydrogen  contained  in 
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the  water  that  5s  formed,  it  mud  be  conlidered  as  al¬ 
cohol  with  a  greater  proportion  of  hydrogen  and  oxy¬ 
gen.  Such  feems  to  be  the  nature  of  the  fpontaneous 
aiflion  between  fulphuric  acid  and  alcohol  without  the 
aid  of  heat. 

But  when  the  mixture  is  fubjeded  to  heat,  the  pro¬ 
duction  of  ether  is  more  complicated,  and  the  pyoduds 
more  numerous. 

It  ought  to  be  obferved,  that  the  mixture  of  fulphu- 
ric  acid  and  alcohol  in  equal  proportions,  boils  only  at 
the  temperature  of  207°,  whilft  alcohol  alone  boils  at 
jy6°-,  whence  we  mud  conclude,  that^  the  alcohol  is 
retained  by  the  affinity  of  the  fulphuric  acid,  which 
fixes  it.  Now,  if  we  compare  what  happens  in  this 
cafe  to  the  change  produced  on  all  other  vegetable 
matter  expofed  to  the  adion  of  heat,  in  which  the 
principles  are  volatilized,  according  to  the  order  of 
their  affinity  for  caloric,  Carrying  with  them  a  fmall 
quantity  of  the  more  fixed  elements,  in  proportion  as 
the  fulphuric  acid  attrads  the  alcohol  and  the  water, 
of  which  it  favours  the  formation,  the  ether  which  is 
evolved  attrads  caloric,  and  is  fublimcd  ;  and  when 
the  greateft  part  of  the  alcohol  has  been  changed  into 
ether  the  mixture  becomes  denfer,  the  heat  more 
confider able, 'and  the  affinity  of  the  fulphuric  acid  for 
the  undecompofed  alcohol  being  increafed,  the  acid  is 
decompofed,  fo  that  on  one  hand  its  oxygen  combines 
with  the  hydrogen  of  the  alcohol,  and  forms  water, 
which  rifes  gradually  into  vapour,  whilft,  on  the  other, 
the  ether  retaining  a  greater  quantity  of  carbone,  with 
which  it  rifes  in  vapours  at  this  temperature,  affords 
the  fweet  oil  of  wine,  which  ought  to  be  confidered  as 
*n  ether  with  a  greater  proportion  of  carbone.  This 
feems  to  be  proved  by  its  greater  fpecific  gravity,  lefs 
Volatility,  and  its  citron  colour. 

11.  From  this  theory  the  ingenious  authors  of  it 
have  deduced  the  following  pradical  conclufions. 

a .  The  formation  of  Other  is  not  owing,  as  was  fup- 
pofed,  to  the  immediate  adion  of  the  principles  of  the 
fulphuric  acid  on  thofe  of  alcohol,  but  to  the  rea&ion 
of  the  principles  of  the  latter  on  each  other,  and  par¬ 
ticularly  of  its  oxygen  and  hydrogen,  occafioncd  by 
the  fulphuric  acid. 

b.  A  portion  of  alcohol  may  be  converted  into  ether 
without  the  aid  of  heat,  by  increafing  fufficiently  the 
proportion  of  fulphuric  acid. 

c.  With  regard  to  the  change  which  takes  place  on 
alcohol  in  the  production  of  ether,  the  procefs  may 
be  divided  into  two  periods.  In  the  one,  ether,  and 
water  are  only  produced  j  in  the  other,  fweet  oil  of 
wine,  water,  and  fulphuric  acid. 

d .  During  the  formation  of  ether,  the  fulphuric  acid 
is  not  decompofed,  and  there  is  no  production  of  the 
fweet  oil  of  wine.  When  the  latter  makes  its  appear¬ 
ance,  there  is  given  out  no  more,  or  at  leaft  very  little, 
ether  5  and  at  the  fame  time  the  fulphuric  acid  is  de¬ 
compofed  by  hydrogen  folely,  whence  fulphurous  acid 
is  formed. 

e.  The  formation  of  the  fweet  oil  of  wine  may  be 
avoided,  by  keeping  the  temperature  of  the  mixture  be¬ 
tween  200°  and  207°.  This  is  managed  by  introdu¬ 
cing  a  few  drops  of  water  into  the  retort. 

/And  laftly,  alcohol  differs  from  ether,  in  con- 
tainin^more  carbone,,  lefs  hydrogen  and  oxygen,  and 


the  fweet  oil  of  wine  is  to  ether  very  near  what  alcohol 
•  .  a  1  ^  *  mableiub- 

is  to  the  latter  . 


fiances. 


II.  Of  Nitric  Ether. 


*  Fcurcroy 

1.  Nitric  acid,  or  rather  nitrous  acid,  ads  with  Con  naif t. 
much  greater  violence  on  alcohol  than  fulphuric  acid. 

In  this  cafe  the  adion  muft  be  moderated,  either  by™1^1 
diluting  the  two  liquids,  or  by  cooling  the  mixture. 

The  firft  eafy  procefs  which  was  propofed  for  the  pre¬ 
paration  of  nitric  ether,  was  given  by  Navier,  a  phyfi- 
cian  of  Chalons.  844 

2.  The  procefs  of  Navier  is  the  following.  Ke  Prepara-^ 
put  into  a  ftrong  bottle  12  parts  of  pure  alcohol,  and  by  ^  a  3 
plunged  it  into  cold  water,  or  rather  furrounded  it 

with  ice*  To  this  he  added,  in  different  portions, 
eight  parts  of  concentrated  nitric  acid,  agitating  the 
mixture,  after  every  addition.  The  bottle  is  then 
flopped  with  a  cork,  which  is  fccured  with  leather, 
and  the  mixture  is  fet  in  a  convenient  place,  to  avoid 
the  danger  of  accidents  on  the  burfting  of  the  bottle, 
which  fometimes  happens.  At  the  end  of  fome  hours, 
bubbles  rife  from  the  bottom  of  the  veffel,  and  drops 
are  colie  died  on  the  furface  of  the  liquid,  which  gra¬ 
dually  form  a  flratum  of  ether.  This  adtion  continues 
for  the  fpace  of  fix  days.  When  it  ceafes,  the  cork  is 
to  be  pierced  with  a  needle,  to  permit  the  efcape  of  a 
quantity  of  nitrous  gas,  which,  without  this  precau¬ 
tion,  would  rufh  out  rapidly  on  uncorking  the  bottle, 
and  would  carry  along  with  it  the  ether,  which  would 
be  loft.  When  the  gas  is  diffipated,  the  cork  is  to  be 
drawn  out,  and  the  whole  liquid  in  the  bottle  is  to  be 
.poured  into  a  funnel.  The  ether  fwims  on  the  top, 
and  the  remaining  liquor  being  heavier,  is  allowed  to 
pafs  off,  and  the  ether  is  retained.  845 

3.  This  procefs  \vas  improved  by  Beaume.  He  Beaume* 
found  that  the  greateft  produce  of  ether  was  from  two 

parts  of  &cid  to  three  of  alcohol.  He  diredled  both 
ingredients  to  be  ufed  in  the  coldell  ftate,  by  keeping 
each  in  melting  ice,  and  the  bottle  in  which  the  mix¬ 
ture  is  made,  to  be  kept  equally  cold.  In  this  propor¬ 
tion  of  ingredients,  the  danger  of  cxplofion  is  avoid¬ 
ed,  and  the  low  temperature  greatly  moderates  the 
violent  adion.  The  mixture  in  the  bottle  is  always 
to  be  well  agitated  before  any  new  addition  of  acid  is 
made,  and  by  this  means  the  accumulation  in  any  par¬ 
ticular  fpot  is  prevented.  The  ether  begins  to  form, 
as  in  the  former  procefs,  in  the  courfe  of  a  few  hours, 
and  if  the  bottle  is  allowed  to  remain  undillurbed  for 
eight  or  ten  days,  a  quantity  of  ether  equal  to  one 
half  the  weight  of  the  alcohol  is  obtained,  after  which 
no  more  is  produced.  .  S46 

4.  Dr  Black’s  procefs  is  deferibed  by  himfelf  in  the  Black’s 
following  words.  a  Into  a  ftrong  phial,  having  aProcef3s 
ground  ftopper,  I  firft  pour  four  ounces  of  ftrong  hale 
nitric  acid.  I  then  add  three  ounces  of  water,  pouring 

it  in  fo  gently,  that  it  fwims  on  the  furface  of  the  acid. 

I  then  pour  in  after  the  fame  manner  fix  ounces  of  al¬ 
cohol.  I  put  in  the  ftopper  {lightly,  and  I  fet  the 
phial  in  a  tub  of  water  and  ice.  The  acid  mixes  {low¬ 
ly  with  the  water,  and  in  a  diluted  ftate  comes  in  con- 
tad:  with  the  alcohol  on  which  it  immediately  ads, 
and  ether  is  produced  {lowly  and  quietly.  The  liquor 
gets  a  dim  appearance,  becaufe  imperceptible  bubbles 
are  formed,  which  get  to  the  top,  and  having  colled- 
3  Z  2  ed 
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I  a  Ram-  ed  to  a  certain  degree,  they  lift  the  ftopper,  and 
niable  tub-  cfcape  (s).  After  eight  or  ten  days  I  find  upwards  of 
^ftanccs.  tjir(?c  ounces  Gf  njtrjc  ether,  though  I  am  certain  by 
$  Slack's  the  fniell,  that  much  cfcapcs  with  the  vapour.  I  his 
Lett.  ii.  is,  however,  a  certain,  eafy,  and  fafe  procefs,  though  it 
3 2 4-  is  flow  and  imperfect 

847  5.  Many  other  proceffes  have  been  propofed  for  the 

Laplanche’s  preparation  0f  nitric  ether.  Laplanche,  a  Parifian 
apothecary,  has  employed  nitre,  which  he  introduced 
into  a  tubulated  ftone-ware  retort,  and  firft  pouring 
the  concentrated  fulphuric  acid,  and  then  the  alcohol 
f  Fourcrey  upon  it,  there  is  an  immediate  production  of  ether  ; 
Conndfs .  but  by  this  procefs  it  is  fufpe&ed  that  the  nitric  ether 
ChiTTt.  tom.  may  be  mixed  with  fulphuric  ether.  He  has  therefore 
VUl  Sa/70'  propofed  another  procefs,  which  is  more  complicated  f . 
ChaptaPs.  6.  The  procefs  which  has  been  propofed  by  Chap- 
tal,  is,  according  to  Prouft,  the  bed  that  can  be  adopt¬ 
ed.  This  procefs,  with  fome  additions  and  altera¬ 
tions,  which  he  has  found  it  neceffary  to  make  from 
his  own  experience,  is  the  following.  The  proportions 
which  he  employs  are,  32  ounces  of  alcohol,  and  24 
of  nitric  acid.  Thcfe  are  introduced  into  a  large  re¬ 
tort,  which  is  to  be  luted  to  a  globular  glafs  veffel, 
furnifhed  with  a  tube  of  fafety.  A  tube  paffes  from 
this  globe  to  a  fecond,  which  is  alfo  furnifhed  with  a 
tube  of  fafety.  One  or  two  ounces  of  water  fhould 
be  introduced  into  the  fecond  globe  to  fhut  up  its  tube 
of  fafety.  Three  bottles  of  Woulfe’s  apparatus,  con¬ 
taining  from  64  to  80  ounces  of  liquid,  are  then  to  be 
connected  with  the  fecond  globe.  Thefe  bottles  are 
half  filled  with  alcohol.  The  alcohol  and  the  acid 
are  poured  into  the  retort,  and  are  mixed  by  agitation. 
The  retort  is  luted  to  the  glafs  globe,  and  heat  is  ap¬ 
plied,  with  this  precaution,  that  it  mufl  be  removed 
as  foon  as  there  is  any  effervefcence.  The  procefs 
now  goes  on,  and  requires  no  farther  attention  than  oc- 
cafionally  cooling  the  globes  and  the  bottles  with 
cloths  moiftened  with  fnow-water.  The  greatefl  part 
of  the  ether  which  is  formed,  condenfes  in  the  firfl  bot¬ 
tle,  and  gives  the  alcohol  a  yellow  colour.  It  then 
paffes  to  the  fecond,  in  which  the  colour  is  lighter, 
'and  at  lafl  to  the  third,  where  there  is  little  pereepti- 
i  Ann.  de  ble  change.  To  feparate  the  ether  of  the  firfl  bottle, 

6bvn.  tom.  m;xture  [ s  t0  be  faturated  with  an  alkali,  and  dif- 
xln.  p.  201.  ,  . 

849  tilled  t  .  . 

J*urifica-  7.  But  by  whatever  procefs  nitric  ether  is  obtained, 
tion.  it  requires  to  be  purified,  to  feparate  the  acid  and  al¬ 

cohol,  which  are  generally  mixed  with  it.  This  is 
done  by  diflilling  it  from  potafli,  which  reduces  its 
quantity,  for  the  diftillation  mufl  not  be  continued 
longer  than  when  two-thirds  or  one-half  of  the  firfl;, 
ether  has  come  over.  To  purify  this  flill  more,  it  is 
directed  to  be  mixed  with  one-fifth  of  nitrous  acid,  and 
diftilled  again,  taking  two-thirds  of  the  product  fet 
apart,  and  reClify  it  from  an  alkali.  The  remainder 
which  comes  over  is  a  lefs  pure  ether,  which  has  been 
known  under  the  name  of  Hoffman's  mineral  anodyne 
liquor.  What  remains  in  the  retort  has  been  called 
S5o  dulcified fpirit  of  nitre . 

Properties.  8.  Nitric  ether,  thus  obtained,  is  a  yellowifh  colour¬ 


ed  liquid,  equally  *  volatile  as  fulphuric  ether.  Its  Infiai 
odour,  though  ftronger  and  lefs  fweet,  is  analogous  to  m£ble;l 
the  fulphuric  ether.  The  tafte  is  hot  and  more  dif-  ,  anfcL 
agreeable.  It  is  often  of  a  deeper  yellow  colour,  and 
always  contains  a  fmall  cxcefs  of  acid  and  nitrous  gas. 

The  ftopper  is  frequently  driven  out  of  the  bottle  in 
which  it  is  kept,  for  there  is  a  conflant  evolution  of  a 
confiderable  quantity  of  gas.  \ 

9.  When  it  is  fet  fire  to,  it  gives  out  a  more  bril-Burn*' 
liant  flame,  and  a  denfer  fmoke,  than  fulphuric  ether  5  a  brilt 
and  it  depofits  a  greater  quantity  of  charcoal.  When  flame, 
it  is  long  kept  in  a  clofc  veffel,  there  is  formed  fome 
water,  holding  a  fmall  quantity  of  oxalic  acid  in  folu- 
tion,  which  falls  to  the  bottom  of  the  veffel. 

10.  Nitric  ether  is  not  only  analogous  to  fulphuric  Analog 1 
ether  in  its  properties,  but  alfo  in  the  nature  of  the  to  fulp £ 
procefs  by  which  it  is  obtained,  and  in  the  other  pro- ether* 
duCts  which  accompany  this  procefs.  But  in  the  pro¬ 
duction  of  nitric  ether,  there  is  no  depofition  of  char¬ 
coal,  and  the  acid  itfelf  is  decompofed.  This  appears 
from  the  great  quantity  of  nitrous  gas  which  is  evol¬ 
ved  during  the  procefs  $  and  the  reafon.afligned  for  the 
difappearance  of  the  charcoal  is,  that  the  oxygen  of 

the  £cid  combines  with  it,  and  forms  carbonic  acid, 
which  efcapes  in  the  form  of  gas.  The  products 
which  are  generally  obtained  in  the  proceffes  for  the 
preparation  of  nitric  ether  are  nitrous  gas,  ether,  oil, 
acetic  acid,  oxalic  acid,  and  carbonic  acid  gas. 

If  equal  parts  of  nitric  acid  and  alcohol  are  mixed  to¬ 
gether,  a  violent  effervefcence  immediately  takes  place, 
which  is  owing  to  the  evolution  of  a  great  quantity  of  gas, 
which  being  a  compound  of  ether  and  nitrous  gas,  has 
been  denominated  etherifed  nitrous  gas .  The  fame  gas 
is  obtained  by  employing  a  diluted  acid  }  but  then  the 
mixture  requires  the  affiftance  of  heat.  This  gas  may 
be  collefted  in  vcffels  over  water.  It  has  a  difagree- 
able  ethereal  odour,  quite  different  from  the  odour  of 
nitric  ether,  and  exadlly  fimilar  to  that  kind  of  ether 
which  is  furniffied  by  the  oily,  carbonated  hydrogen 
gas,  treated  with  oxymuriatic  acid  gas.  If  a  candle 
be  applied  to  this  gas,  it  burns  flowly  with  a  yellow 
flame.  This  gas  is  foluble  in  water,  and  is  wholly  ab« 
forbed  }  but  the  abforption  is  flow.  The  water  ac¬ 
quires  the  odour  of  the  gas.  Alcohol  alfo  diffolves  it 
completely,  and  more  rapidly.  Oxygen  gas  mixed 
with  this  gas,  provided  it  be  pure,  produces  110  change  \ 
but  when  the  mixture  is  fet  fire  to,  there  is  a  violent 
detonation.  When  this  gas  was  expofed  to  fulphuric, 
nitric,  and  muriatic  acids,  the  ether  was  abforbed  by 
the  acids,  and  the  nitrous  gas  remained  behind.  The 
falphurous  acid  in  the  Hate  of  gas,  combined  with  an 
equal  bulk  of  the  inflammable  gas,  alfo  decompofed  it ; 
but  this  effcCl  did  not  take  place  till  after  feveral 
days  *.  ^  *  Joar* 

If  the  alcohol  and  nitric  acid  be  mixed  together  in  PbyfA 
the  proportion  of  one  of  the  former  to  three  of  the  lat-p*  a45* 
ter,  and  a  gentle  heat  be  applied,  there  is  a  copious 
evolution  of  gas,  which  is  compofed  of  the  etherifed 
nitrous  gas  and  nitrous  gas.  If  towards  the  end  of  the 
procefs,  when  a  fmall  part  of  the  liquid  remains  in  the 

retort, 


(s)  Dr  Black,  we  believe,  contrived  a  fpring  for  the  flopper  which  kept  down  the  cork  till  it  was  pufhed  vip. 
by  the  elaftic  vapours  \  and  when  they  had  efcaped,  it  returned  to  its  place  by  the  force  oi  the  fpring. 
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retort,  it  be  allowed  to  cool,  crydals  are  formed  \  and 
thefe  crydals  are  found  to  be  oxalic  acid.  They  were 
formerly  called  crystals  of  Hierne ,  from  the  name  of  a 
Swcdifh  chemift,  who  firft  difeovered  them  *. 

If  one  part  of  nitric  acid  be  added  to  its  own  weight 
of  alcohol,  and  ©ne  part  of  fulphuric  acid  be  added 
foon  after,  the  mixture  is  fuddenly  inflamed,  and  burns 
with  great  violence.  In  this  cafe,  when  the  pro- 
du6ls  are  collected,  they  are  found  to  be  ether  and 
oil. 

From  this  datement  of  faffs,  therefore,  it  appears, 
that  the  produftion  of  nitric  and  fulphuric  ethers  is  near¬ 
ly  the  fame  \  that  the  differences  which  take  place,  are 
owing  to  the  different  nature  of  the  aeids  m7  the  violent 
aflion  which  follows  in  the  formation  of  nitric  ether, 
depending  on  the  nitric  acid  itfelf  being  decompofed, 
and  by  the  operation  of  new  affinities,  new  actions 
having  taken  place. 

III.  Of  Muriatic  Ether. 

1.  Muriatic  acid  has  no  fenfible  aflion  on  alcohol, 
either  by  fimple  mixture,  or  by  diddling  them  toge¬ 
ther,  as  in  the  former  cafe.  Beaume  obtained  a  fmall 
quantity  of  muriatic  ether,  by  combining  together  mu¬ 
riatic  acid  and  alcohol  in  the  flate  of  vapour.  But 
other  means  were  thought  of  for  this  purpofe,  and  par¬ 
ticularly  the  oxymuriate  of  antimony,  and  the  oxide 
of  zinc  diffolved  in  muriatic  acid,  and  to  diftil  this 
fait,  concentrated  by  evaporation,  in  clofe  veffels  with 
alcohol.  By  this  procefs  muriatic  ether  has  been  ob¬ 
tained.  But  the  moff  fuccefsful  method  of  procuring 
this  ether,  was  propofed  by  Courtanvaux.  His  procefs 
is  the  following. 

2.  One  part  of  alcohol  is  mixed  with  three  parts  of 
oxymuriate  of  tin,  or  the  fuming  liquor  of  Libavius, 
in  a  glafs  retort.  A  ffrong  heat  is  produced,  with 
the  production  of  a  white  fuffocating  vapour,  which 
difappears  when  the  mixture  is  agitated.  There  is 
then  emitted  an  agreeable  odour,  and  the  liquor  af- 
fumes  a  lemon  colour.  The  retort  is  then  to  be  placed 
on  a  fand  bath  •,  two  receivers  are  to  be  attached,  one 
of  which  is  to  be  immerfed  in  cold  water.  There 
paffes  over  at  firff  fome  pure  alcohol,  and  foon  after 
the  ether,  which  is  known  by  its  fragrant  odour,  and  the 
flreams  which  run  down  the  fides  of  the  retort.  When 
the  odour  changes,  and  becomes  fharp  and  fuffocating, 
the  receiver  mult  be  changed  ;  and  if  the  didillation 
be  continued,  a  clear  acid  liquor  is  procured,  on  the 
furface  of  which  arc  obferved  fome  drops  of  fweet  oil, 
which  is  fucceeded  by  a  yellow  matter  of  the  confid¬ 
ence  of  butter,  which  is  a  true  muriate  of  tin,  and  at 
laft  a  brown  heavy  liquid,  which  exhales  very  copi¬ 
ous  white  vapours  5  and  there  remains  in  the  retort  a 
gray  matter  in  the  date  of  pow'der. 

3.  To  purify  this  ether,  it  is  put  into  a  retort  over 
carbonate  of  potafh.  A  brifle  effervefcence  takes  place, 
and  a  very  copious  precipitate  is  produced.  This  is 
owing  to  the  oxide  of  tin  which  the  acid  had  carried 
off  during  the  didillation.  A  little  water  is  to  be  add¬ 
ed,  and  didilled  with  a  gentle  heat.  About  the  onc- 
half  of  the  produCt  of  the  ether  is  thus  obtained.  All 
the  fluids  which  come  over  after  the  muriatic  ether, 
are  loaded  with  oxide  of  tin  ;  they  attraCt  moidure 
from  the  air,  and  combine  with  the  water  without  any 
precipitation. 
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4.  Another  method  has  been  propofed  for  the  pre-  dnflam- 
paration  of  muriatic  ether  by  Laplanche.  He  poursm*a^  “ 
into  a  tubulated  retort  fulphuric  acid  and  alcohol  on 
common  fait  which  has  been  drongly  dried.  The  mu-  856^ 


riatic  aeid  gas,  difengaged  by  the  fulphuric  acid,  Prepared 
meeting  the  vapours  of  the  alcohol  in  the  retort,  com- 
bines  with  them.  I11  this  way  an  ether  is  obtained, 
which  may  be  purified  in  the  ufual  way.  But  in  this 
procefs,  Fourcroy  thinks,  that  the  production  of  ether 
is  owing  to  a  fmall  portion  of  oxymuriatic  acid  which 
is  formed  during  the  procefs.  .  857 

5.  Pelletier  has  fuceceded  -  in  obtaining  muriatic  and  manga*' 
ether,  by  diddling  in  a  large  tubulated  retort,  a  mix-'nefe, 

ture  of  oxide  of  manganefe,  common  fait,  concentrated 
fulphuric  acid,  and  alcohol.  The  quantity  of  ether 
obtained  by  this  procefs,  is  equal  to  one  half  the 
weight  of  the  alcohol  employed.  g^.g 

6.  Another  procefs  has  been  propofed  by  Berthol-  an(j  0Xy- 
let,  by  diddling  wdth  a  gentle  heat,  alcohol  which  muriatic 
has  been  faturated  with  oxymuriatic  acid  gas,  and  by  acid  gas. 
diddling  the  oxide  of  manganefe,  a  mixture  of  alcohol, 

and  drongly  concentrated  muriatic  acid.  $59 

7.  Muriatic  ether,  thus  obtained,  is  tranfparent  and  properties 
very  volatile.  It  has  nearly  the  fame  odour  as  fulphu¬ 
ric  ether.  It  burns  like  it,  and  gives  out  a  fimilar 

fmoke  ;  but  it  differs  in  tw^o  of  its  properties  }  the  one 
is,  that  it  exhales,  while  burning,  an  odour  as  pun¬ 
gent  and  acrid  as  fulphurous  acid  ;  and  the  other  is, 
that  the  tade  is  adringent  like  that  of  alum.  This 
difference  in  odour  and  tade  is  owing,  it  is  fuppofed, 
to  fome  extraneous  fubdances  with  which  it  is  conta¬ 
minated  ;  for  in  the  whole  proeefs  of  its  formation  it 
appears  to  be  exaCtly  the  fame  \  a  condant  produCt  of 
the  decompofition  of  alcohol,  by  whatever  re-agent  this 
is  effected. 

IV.  Acetic  Ether. 

860  1 

1.  An  ether  has  alfo  been  obtained  by  diddling  a  Prepara_- 
mixture  of  acetic  acid  and  alcohol.  "1  his  was  the  fird  tion. 
procefs  which  was  employed  in  the  production  of  this 

ether.  It  was  difeovered  by  the  count  de  Lauraguais 
in  1759.  It  has  been  improved  by  Pelletier,  who  di¬ 
dilled  equal  quantities  of  acetic  acid,  obtained  from 
acetate  of  copper,  and  alcohol..  It  was  then  poured 
back  into  the  retort,  and  didilled  a  fecond  time. 

When  this  procefs  is  finifhed,  it  is  didilled  a  thitd 
time,  and  the  produCt  of  the  third  didillation  is  a 
mixture  of  acetic  acid  and  ether.  To  feparate  the  acid 
from  the  ether,  it  is  faturated  with  potafh,  and  didil¬ 
led  w  ith  a  gentle  heat.  -  The  acetic  ether  paffes  over 
in  a  date  of  purity. 

2.  Another  procefs  has  been  propofed  to  obtain  the 
fame  ether.  Take  16  parts  of  acetate  of  lead,  fix.- 
parts  of  concentrated  fulphuric  acid,  and  nine  parts  of 
alcohol.  Let  it  be  didilled  till  ten  parts  come  over. 

Let  this  liquid  be  agitated  w  ith  one  third  of  its  bulk 
of  lime  wrater  ;  the  ether  feparates  and  fwims  on  the 
top.  The  quantity  generally  amounts  to  about  fix 
parts. 

3.  This  ether  is  fimilar  to  the  other  ethers  in  its 
properties,  excepting  that  it  has  a  flight  odour  of  acetic 
acid. 

4.  Ether  has  alfo  been  formed  by  fevcral  other 
acids,  and  it  appears,  that  thefe  acids  poffefs  one  com¬ 
mon  property  in  their  aCtion  on  alcohol,  for  all  the 
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ethers  produced  by  the  different  acids  are  nearly  the 
mable  Tub-  fame>  and  indeed  it  is  fuppofed  would  be  exactly  the 
fiances.  pamc^  were  it  not  that  they  are  contaminated  with  ex¬ 
traneous  matters  derived  from  the  acids,  the  alcohol, 
or  other  fubftances,  which  are  employed  in  their  for¬ 
mation. 


Sect.  III.  Of  Fixed  Oils . 

I.  Oils,  which  are  copious  productions  of  nature, 
have  been  long  khown  j  and  their  extenfive  utility  in 
domeftic  economy  and  the  arts,  has  always  rendered 
them  objeCts  of  great  importance.  The  general  eha- 
s6  rafters  of  oils  are  combuftibility,  infolubility  in  water, 
■Oils  o/two  and  fluidity.  From  the  peculiar  properties  of  different 
kinds.  oils,  they  are  naturally  divided  into  two  kinds  j  fixed 
or  fat  oils,  and  Volatile  or  effential  oils,  lhe  fixed 
or  fat  oils  require  a  high  temperature  to  raife  them  .to 
the  ftate  of  vapour,  a  temperature  above  that  of  boil¬ 
ing  water  )  but  the  volatile  or  effential  oils  are  volati¬ 
lized  at  the  temperature  of  boiling  water,  and  even  at 
a  lower  one.  Both  the  volatile  and  fixed  oils  are  ob¬ 
tained  from  plants,  and  fometimes  from  the  fame  plant, 
but  always  from  different  parts  of  it.  While  the  feeds 
yield  fixed  oil,  the  volatile  oil  is  extrafted  from  the 
8 6 z  bark  or  wood. 

Pound  only  2.  One  of  the  moft  diftinguifhing  charafteriftics  of 
in  the  feeds  j-he  fixe(J  0ils  that  they  exift  only  in  one  part  of  the 
^kTSCta~  vegetable.  They  are  only  found  in  the  feeds.  No 
trace  of  fixed  oil  can  be  detected  in  the  roots,  the 
item,  leases  or  flowers  of  thofe  plants,  whofe  feeds  af¬ 
ford  it  in  great  abundance.  The  olive  may  feem  an 
exception  to  this.  The  oil  which  it  yields  is  extraft¬ 
ed,  not  from  the  feed,  but  from  its  covering.  .Among 
plants  too,  fixed  oils  are  only  found  exifting  in  thofe 
whofe  feeds  have  a  peculiar  ftru&ure.  The  feeds  of 
plants  have  fometimes  one  lobe,  in  which  cafe  they 
are  called  monocotyledonous  plants  ;  and  fometimes  they 
have  two,  when  they  are  denominated  dicotyledonous. 
The  formation  of  fixed  oil  in  plants  is  exclufively  li¬ 
mited  to  the  latter  clafs.  There  is  no  inftance  of  fix¬ 
ed  oils  being  found  in  the  feeds  of  plants  which  have 
*  Tourer oy  only  one  lobe  **  Thofe  feeds  which  yield  the  fixed 
Conmaifs .  contain  alfo  a  confiderable  portion  of  mucilage, 

vn.  319.  f0  that  when  fuch  feeds  are  bruifed  and  mixed  with 
water,  they  form  what  is  called  an  emulfon ,  which  is 
a  white  fluid  containing  a  quantity  of  the  oil  of  the 
feed  mixed  with  the  mucilage.  One  of  the  moft  com¬ 
mon  emulfions,  that  of  almonds,  is  an  inftance  of  this. 

Fixed  oils  are  extrafted  from  the  feeds  of  a  great 
number  of  plants.  Thofe  which  yield  it  in  greateft 
abundance  arc,  the  olive,  thence  called  olive  oil ;  the 
feeds  of  lint,  and  the  kernels  of  almonds,  called  linfeed, 
ox  almond  oil.  Fixed  oils  arc  alfo  obtained  from  ani¬ 
mals,  fuch  as  train  oil ,  as  it  is  called,  which  is  extrafted 
from  the  fat  or  blubber  of  the  whale.  Fixed  oil  is  ob¬ 
tained  alfo  in  great  abundance  from  the  liver  of  ani- 
863  mals,  and  is  found  to  exift  in  the  eggs  of  fowls. 

Have  diffe-  3.  Thefe  different  kinds  of  fixed  oils,  although  they 
rent  proper- p0jpefs  many  common  properties,  yet  in  others  they 
ties*  are  very  different.  Many  of  the  vegetable  oils  have 

no  fmell,  and  fcarcely  any  perceptible  tafte.  The  ani¬ 
mal  oils,  on  the  contrary,  are  generally  extremely 
naufeous  and  offenfive.  Thefe  differences  are  fuppofed 
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to  be  owing  to  the  mixture  of  extraneous  bodies,  or  to  Inib. 
certain  chemical  changes  which  arife  from  the  aftionmakki 
of  thefe  bodies  upon  each  other,  or  on  the  oil  itfelf.  t  ftano! 

4.  As  the  fixed  oils  exiil  ready  formed  in  the  feeds  f 
of  plants,  they  are  generally  obtained  by  exprefjion ,  and  Prepar; 
hence  they  have  been  called  exprejfed  oils.  This  is  tion. 
done  by  reducing  the  feeds  to  a  kind  of  pulp,  or  pafte, 
which  is  cnclofed  in  bags*  and  fubjefted  by  means  of 
machinery,  when  it  is  obtained  in  the  large  way,  to 
ftrong  preflure,  fo  that  the  oil  flows  out,  and  is  eafily 
colleftcd.  The  oil  which  is  obtained  by  this  proccfs, 
which  has  been  called  cold  drawn  oil ,  becaufe  it  is 
procured  without  the  application  of  heat,  and  merely 

by  preflure,  is  the  pureft  j  but  the  quantity  vThich  feeds 
in  general  yield  is  comparatively  fmall,  and  fomc  feeds 
which  contain  a  confiderable  portion  of  oil,  fcarcely 
afford  any  when  treated  in  this  way.  It  therefore  be¬ 
comes  neceffary  for  extracting  the  oil  from  feeds  of  the 
latter  defeription,  and  to  have  it  in  greater  abundance 
from  all  feeds,  to  employ  heat,  to  facilitate  the  repara¬ 
tion  of  the  oil  from  the  mucilage  or  other  matters 
with  which  it  is  combined.  For  this  purpofe  heat  is 
applied,  either  to  the  apparatus  which  is  employed  in 
preffmg  out  the  oil,  or  the  bruifed  feeds  are  expofed  to 
the  vapour  of  water,  and  fometimes  they  are  boiled  in 
the  W'ater  itfelf,  by  which  means  thofe  fubftances 
which  are  foluble  in  water,  are  feparated,  and  thus 
the  oily  part  which  adhered  to  thefe  fubftances,  is  dif- 
engaged.  ^ 

5.  The  oils  which  are  obtained  in  this  way  are  very  purjficjj. 
impure.  They  are  mixed  w  ith  mucilage,  and  other  tion. 
parts  of  the  fubftances  from  wrhich  they  have  been  ex¬ 
trafted*  Many  of  thefe  matters  feparatc  from  the  oils 
when  they  are  left  at  reft.  They  are  fometimes  me¬ 
chanically  purified  by  filtration  through  coarfe  cloths, 

by  which  means  the  groffer  parts  are  feparated.  Dif¬ 
ferent  oils  too,  it  is  faid,  undergo  different  kinds  of 
purification  by  different  manufacturers,  but  thefe  pro- 
ceffes  are  kept  fecret.  After  they  have  remained  at 
reft  for  fome  time,  they  are  filtered  and  agitated  with 
wratcr,  by  which  the  parts  that  are  foluble  in  this  fluid 
are  feparated  from  the  oil.  Sometimes  they  are  gent¬ 
ly  heated,  for  a  fhorter  or  longer  time,  according  to 
the  nature  of  the  fubftances  with  which  the  oil  is  con¬ 
taminated.  Acids  diluted  with  water  are  employed 
to  feparate  the  mucilage  j  lime  and  the  alkalies  are 
alfo  ufed  to  combine  with  an  acid  which  holds  this 
mucilage  in  folution,  and  thus  to  favour  its  precipita¬ 
tion.  Alum,  chalk*  clay,  and  afhes,  are  alfo  em¬ 
ployed  in  the  purification  of  oils.  $66 

6.  Fixed  oils  are  generally  liquid*  but  of  a  thick,  Propertitj 
vifeid  confiftence.  They  are  mild  or  infipid  to  the 

tafte  *  fometimes,  however,  they  have  a  peculiar  tafte, 
which  is  analogous  to  that  of  the  plant  from  which 
they  have  been  extrafted.  When  pure,  they  have  no 
fmell*  but  are  fometimes  impregnated  with  the  odour 
of  tlie  feed  which  produces  them.  The  fixed  oils  are 
rarely  quite  colourlefs,  but  are  generally  green  or  yel- 
lowifh.  If  they  are  green  when  frefh  prepared,  this 
colour  changes  to  a  yellow,  and  in  time  to  an  orange 
or  red.  Fixed  oils  in  general  arc  lighter  than  water. 

The  fpecific.  gravity  varies  from  0.9153,  wdiich  is  that 
of  olive  oil,  to  0.9403,  that  of  linfeed  oil.  The  boil¬ 
ing  point  of  the  fixed  oils  is  not  under  the  temperature 
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of  6oo°.  When  expofed  to  cold,  they  congeal,  and 
even  cryftallize.  There  is,  however,  a  confiderable  va¬ 
riety  in  this  refpeft,  among  fixed  oils  :  fome  become 
folid  at  the  temperature  of  a  few  degrees  above  the 
freezing  point  of  water  3  while  others,  on  the  contrary, 
require  a  degree  of  cold  r=5°  3  and  fome  remain  fluid 
when  expofed  to  the  greateft  cold.  Thofe  oils,  it  has 
been  obferved,  which  moft  readily  become  folid,  fuch, 
as  olive  oil,  are  leaft  fubjeft  to  change  ,  while  thofe 
which  congeal  with  difficulty  have  a  greater  tendency 
to  fpoil  and  become  rancid. 

7.  When  fixed  oil  is  expofed  to  heat,  it  does  not  eva¬ 
porate,  till  it  is  raifed  to  the  temperature  of  boiling, 
or  6oo°  3  but  when  it  is  thus  raifed  in  vapour  its  pro¬ 
perties  are  changed.  It  is  decompofed  by  the  fepara- 
tion  of  fome  of  its  principles.  The  part  that  is  volati¬ 
lized  has  a  greater  proportion  of  hydrogen  ;  charcoal  is 
depofited,  and  water  and  febacic  acid  are  formed,  while 
carbonated  hydrogen  gas  is  difengaged.  By  this  diftil- 
lation  an  oil  was  produced,  denominated  by  the  older 
chemifls,  philofophical  oil . 

When  oil  is  expofed  to  the  open  air,  and  a  burning 
body  is  brought  in  contaft  with  it,  it  readily  takes 
fire,  and  burns  rapidly,  with  a  yellowilh  white  flame. 
It  is  on  this  co'nverfion  of  oil  into  vapour,  and  the  in¬ 
flammation  of  this  vapour,  that  the  application  of  oil 
in  lamps  and  candles  depends.  The  oil  is  gradually, 
and  in  fmall  quantities,  brought  in  conta£f  with  the 
burning  part  of  the  wick  3  it  is  converted  into  vapour, 
which  is  immediately  inflamed,  and  continues  to  burn 
till  new  portions  are  fupplied  to  undergo  the  fame 
change,  and  thus  keep  up  a  conftant  and  uniform  light 
and  heat. 

8.  According  to  the  analyfis  of  olive  oil  by  La- 
voifier,  it  is  compofed  of  hydrogen  and  carbone.  In 
the  experiment  which  he  inftituted  to  afeertain  its  com¬ 
ponent  parts,  he  burnt 

o11  *5-79  grs-  tr°y> 

oxygen  gas  50.86 


CHEMISTRY.  .  55 1 

The  component  parts,  therefore,  of  100  grains  of  Infiam- 
v  -i  mable  fub- 

ollve  011  are  fiances. 


66.65 

The  produ&s  of  this  combuftion  were  water  and  car¬ 
bonic  acid.  The  weight  of  the  water  could  not  be  af- 
certained  with  much  precifion,  but  the  quantity  of  car¬ 
bonic  acid  which  was  formed,  amounted  to  44.50  grs. 
This  quantity  fubtra&ed  from  the  whofe  weight  of 
the  fubftanccs  confumed,  namely  the  oil  and  oxygen 
gas,  left  22.15  grs.  for  the  weight  of  the  water.  The 
proportion  of  oxygen  in  this  quantity  of  water  is 
18.82  grs.  which  leaves  3.33  grs.  of  hydrogen,  the 
other  component  part.  The  proportion  of  oxygen  in 
44*5°  grs-  carbonic  acid  gas  is  32.04  grs.  which  leaves 
1 2.46  of  carbone.  The  oxygen  of  the  water  and  of 
the  carbonic  acid,  namely  18.82  grs.  of  the  one,  with 
32.04  grs.  of  the  other,  make  up  the  whole  quantity  of 
oxygen,  namely  30.86  grs.  that  was  confumed.  From 
this  analyfis,  therefore,  15.79  °f  °Uve  are  compofed 
af 

12.46  carbone, 

.  3-33  hydrogen. 


78.92  carbone, 
21.08  hydrogen. 


100.00 
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9.  The  fixed  oils  are  infoluble  in  water.  .  When  it  is  In&luble  in 
neceffary  to  combine  them  Y'ith  this  liquid,  it  is  by  water, 
means  of  mucilaginous  fuhftances,  in  which  cafe  the 
mixture  is  known  under  the  name  of  emulfeon ,  or  with 
alkaline  fubftances,  when  it  is  didingi^ilhed  by  the 

name  of  foap.  $70 

10.  When  fixed  oils  are  expofed  to  the  air,  they  un-  A&icm  of 
dergo  peculiar  changes  ;  and  thefe  changes  are  diffe-  air. 
rent,  according  to  the  nature  of  the  oil. 

11.  Some  of  thefe  oils  become  thick,  opaque,  wffiite, 
granulated,  and  are  analogous  in  appearance  to  tallow. 

Qils  fubjeft  to  this  change  are  called  fat  oils ,  fuch,  for 
inftance,  is  olive  oil,  almond  oil,  and  rapefeed  oil. 

This  change  is  inpre  or  lefs  rapid  in  different  circum- 
ftanccs.  If  a  thin  layer  of  oil  be  fpread  on  the  furfaee 
of  water,  and  expofed  to  the  air,  it  takes, place  in  a  few 
days,  and  this  effeft  is  owing  to  the  abforption  of  oxy¬ 
gen,  which  combines  with  the  oil.  It  was  fuppofed 
by  Berthollet,  that  it  depended  on  the  aftion  of  light  $ 
but  his  experiments  were  repeated  by  Senebier,  who 
found  that  olive  oil  when  kept  in  the  dark,  became 
rancid,  while  the  fame  kind  of  oil  expofed  to  the 
light,  but  excluded  from  the  air,  remained  unchan¬ 
ged  *.  *  Seneb. 

12.  But  other  oils,  when  they  are  expofed  to  the  d? 

air,  dry  altogether,  yet  have  the  property  of  retaining  xl* 
their  tranfparcncy.  Oils  which  have  this  peculiar  pro-^1* 
perty  are  called  drying  oils.  The  oil  of  poppies,  hemp-  Drying  oils, 
feed  oil,  and  particularly  linfeed  oil,  are  pofleffed  of  f 

this  property.  The  nature  of  the  change  which  takes 

place  in  thefe  drying  oils,  is  fuppofed  to  depend  on  the 
abforption  of  oxygen  3  and  this  oxygen  combining  with 
the  hydrogen  of  the  oil  forms  water.  This  opinion  is 
fupported  by  the  pra&ice  which  is  followed  to  increafe 
the  drying  property  of  linfeed  oil.  It  is  ufually  boiled 
with  litharge,  before  it  is  employed  by  painters.  The 
litharge  in  this  cafe  is  partly  reduced  to  the  metallic 
Hate,  by  being  deprived  of  its  oxygen,  which  is  fup¬ 
pofed  to  combine  with  the  oil. 

13.  But  many  of  the  fixed  oils,  when  expofed  to  the  Rancidity, 
air  for  a  fufficient  length  of  time,-  undergo  a  farther 
change,  and  acquire  v.ery  different  properties.  They 

are  then  faid  to  become  rancid.  During  this  change, 
they  affume  a  brown  colour,  have  the  property  of  chan¬ 
ging  vegetable  blues  to  red,  and  acquire  a  peculiar  fmell 
and  tafte.  In  this  change,  the  febacic  acid  is  formed, 
which  depends  on  a  new  combination  of  the  hydrogen 
and  carbone  of  the  oil  in  certain  proportions  with  the 
.oxygen  abforbed  from  the  atmofpliere.  To  this  acid  j  Fourcro^ 
therefore,  the  rancidity  of  oils  feems  to  be  owing.  Part  Connaijs .  * 
of  the  hydrogen  of  the  o;l  too,  it  would  appear,  com-  Chi™.  vii. 
bines  with  the  oxygen  and  forms  w  ater  f.  3^3. 

1 4.  Carbone  in  the  Hate  of  charcoal,  has  no  action  A<flion*of 
upon  oils  3  but  they  are  purified  and  rendered  colour- charcoal, 
lefs  by  being  pafled  through  charcoal  powder. 

15.  Phofphorus  combines  with  oils,  with  the  aflifl-  of phofpjio- 
ance  of  heat,  A  fmall  portion  cf  the  phofphorus  is  dif-rus. 

folved, 
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folved,  which  communicates  a  luminous  property  to  the 
oils,  fo  that  when  they  are  fpread  upon  any  furface, 
they  fhine  in  the  dark.  When  the  oil  is  completely 
faturated  with  the  phofphorus  with  the  affiftanee  of 
heat,  and  is  allowed  to  cool,  part  of  the  phofphorus  is 
depoiited,  and  cryftallized  in  tranfpafent  o&ahedrons. 
When  this  phofph orated  oil  is  diftilled,  phofphorated 
hydrogen  gas  is  difengaged. 

16.  Sulphur  ealily  combines  with  fixed  oil,  with  the 
affiftanee  of  heat.  The  folution,  which  was  formerly 
called  ruby  of  fulphur ,  is  of  a  reddifh  colour.  When 
it  cools,  the  fulphur  cryftallizes,  by  which  procefs  Pel¬ 
letier  obtained  fulphur  in  the  form  of  o&ahedrons. 
When  the  cooling  is  too  rapid,  the  fulphur  is  precipi¬ 
tated  of  a  yellow  colour,  in  the  fhape  of  needles.  If 
this  fulphurated  oil,  which  has  a  peculiarly  fetid  odour, 
be  diftilled,  it  affords  a  great  quantity  of  fulphurated 
hydrogen  gas  ** 

17.  The  acids  have  a  powerful  effeft  on  the  fixed 
oils*  The  fulphuric  acid,  when  concentrated,  decom- 
pofes  them.  They  become  brown,  thick,  and  at  laft  of 
a  black  colour.  Water  is  formed,  charcoal  is  precipi¬ 
tated,  and  even  an  acid  is  formed.  Nitric  acid  in  the 
cold,  thickens  fixed  oils  by  communicating  part  of  its 
oxygen.  In  the  ftate  of  nitrous  acid  it  produces  a 
more  violent  a&ion.  There  is  a  confiderable  effervef- 
cencc,  with  the  evolution  of  a  great  quantity  of  ni¬ 
trous  gas.  If  a  mixture  of  nitrous  acid  and  concentrated 
fulphuric  acid  be  thrown  upon  fixed  oils,  they  inftant- 
ly  inflame,  and  leave  behind  a  fpongy  mafs  of  char¬ 
coal.  Muriatic  acid  has  little  efteft  on  fixed  oils,  but 
the  oxymuriatic  acid  thickens  and  bleaches  them,  in 
the  fame  way  as  tallow  or  wax. 

18.  The  various  purpofes  to  which  fixed  oils  are  ap¬ 
plied,  are  too  well  known  to  require  particular  enume¬ 
ration.  They  arc  s  employed  in  domeftic  economy, 
cither  as  articles  of  food,  and  for  this  purpofe  are  ufed 
alone,  or  in  combination  with  other  fubftances  \  or  they 
are  employed  for  giving  light,  by  being  burnt  in  lamps. 
They  are  ufed  in  medicine,  cither  on  account  of  the/ 
properties  which  peculiar  oils  poffefs,  or  on  account  of 
the  properties  they  communicate  to  other  fubftances 
with  which  they  are  combined.  In  this  ftate  the  ufe 
of  oils  is  well  known  in  the  form  of  unguents,  plafters, 
and  liniments.  In  the  arts,  fixed  oils  are  of  the  moft 
extenfive  utility.  They  are  employed  in  the  fabrica¬ 
tion?  of  foaps,  for  mixing  colours  in  painting,  for  fome 
kinds  of  varnifti,  and  for  defending  fubftances  from  the 
a£Vion  of  air  and  moifture  f . 

19.  The  order  of  the  affinities  of*  fixed  oils  is  the 
follow  ing  ; 

Lime, 

Barytes, 

Fixed  alkalies, 

Magnefia, 

Ammonia, 

Oxide  of  mercury, 

Other  metallic  oxides, 

Alumina. 
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Sect.  IV.  Of  Volatile  Oils . 

I.  Volatile  oils  are  diftinguiffied  from  the  fixed  oils 
by  their  volatility,  fragrance,  and  acrid  tafte.  They 
are  alfo  known  under  the  name  of  aromatic  oils ,  from 


their  odour  ;  or  ejfential  oils ,  or  Amply  ejjenccs ,  from  Infknj 
being  fuppofed  to  conftitute  the  effence  or  the  exijlence  mahle  fV 
of  the  vegetable  matters  which  furnifti  them.  v  ftancg| 

2.  Volatile  oils  are  not  limited  to  particular  parts  of  r 
plants,  but  are  found  to  exift  in  every  part  of  the  plant,  Names, 
excepting  in  the  feed,  v'hieh  furniffies  the  fixed  oils.  881 
A  great  number  of  roots  which  are  generally  diftin-  ^°und  ;l 
guiflied  by  an  aromatic  odour,  and  have  more  or  lefs  pj^1 2 
of  an  acrid  tafte,  afford  volatile  oils.  They  are  fur-  the  lob- 
niftied  alfo  by  many  woods,  fuch  as  thofe  of  the  pine  the  feec 
and  fir  tribe,  and  by  many  of  thofe  which  are  natives 
of  warm  climates.  The  leaves  of  a  great  number  of 
plants  belonging  to  the  didynamia  clafs  alfo  afford  vo¬ 
latile  oil,  as  well  as  many  of  the  umbelliferous  plants.. 

It  is  obtained  alfo  from  many  flowers  of  vegetables,  and 
alfo  from  the  covering  of  many  fruits,  as  the  (kin  of 
oranges  and  lemons.  It  is  alfo  obtained  from  a  great 
number  of  feeds  ;  but  it  is  never  found  in  the  cotyle¬ 
dons  or  lobes  themfelves,  but  only  in  the  external  co¬ 
vering.  The  quantity  of  volatile  oil  which  is  obtain¬ 
ed  from  vegetables,  varies  according  to  the  age,  the 
foil  in  which  they  grow,  and  the  ftate  of  the  plant. 

Some  plants,  while  green,  furnifti  it  in  greateft  abund¬ 
ance  *,  while  others  yield  moft  when  they  are  dry.  gSa 

3.  There  are  two  proceffes  by  which  volatile  oil  mayprepara. 
be  obtained.  When  it  exifts  in  plants  in  great  abund-  tion, 
ance,  and  in  veficles  in  a  fluid  ftate,  it  may  be  fepara- 
ted  by  mechanical  means.  Thus,  by  Ample  expreflion, 
the  volatile  oils  are  extracted  from  many  plants,  as,  for 
in  ft  ance,  from  the  fruit  of  the  orange  and  the  lemon. 

From  the  outer  rind  of  thefc  fruits,  when  they  are 
frefh,  the  volatile  oil  is  obtained  in  the  liquid  form  \ 
but  in  general,  the  volatile  oils  of  plants  are  neither  fo 
abundant,  nor  do  they  exift  in  that  ftate  of  fluidity,  by 
which  they  can  be  procured  by  fo  Ample  a  procefs. 

In  moft  cafes  they  arc  fubje&ed  to  the  procefs  of  di- 
ftillation  ;  and  for  this  purpofe  they  are  macerated  for 
fome  hours  in  water.  They  are  then  introduced  into 
a  ftill  along  with  the  water  ;  a  moderate  heat  is  appli¬ 
ed  and  continued  till  the  fluid  boil,  when  a  great 
quantity  of  vapour  of  water,  mixed  with  the  volatile 
oil,  paffes  over,  and  is  received  in  proper  veffels.  The 
oil  colle&s  on  the  furface  of  the  wrater,  from  which  it 
may  be  eafily  feparated.  The  water  itfelf  is  of  a  milky 
colour,  on  account  of  a  fmall  quantity  of  oil  fufpended 
in  it  \  and  even  after  the  water  becomes  tranfparent  by 
the  particles  of  the  oil  feparating  from  it,  and  rifmg  to 
the  top,  it  is  ftil)  loaded  with  the  peculiar  odour  of  the 
plant.  This  was  fuppofed  to  be  a  feparate  principle 
of  vegetables,  to  which  Boerhaave  gave  the  name  of 
fpiritus  reEicr ,  and  which  is  ftill  known  by  the  name 

of  aroma.  This  fragrance  of  the  water  is  owing  to 
the  folution  of  a  certain  portion  of  oil  in  it.  In  the 
dift illation  of  the  Volatile  oils,  different  practices  are 
followed,  according  to  the  nature  of  the  plant,  and 
the  proportion  of  the  oil  exifting  in  it.  The  roots, 
wood,  bark,  fruits,  dried  plants,  after  being  cut  in  pieces, 
rafped  down  or  bruifed,  arc  macerated  for  fome  hours, 
or  for  fome  days,  according  to  the  folidity  or  particu¬ 
lar  ftate  of  the  vegetable  matter.  Frefti  plants  are  di¬ 
ftilled  with  the  fmalleft  quantity  of  water,  have  no 
need  of  previous  maceration,  and  do  not  require  fo  high 
a  temperature.  SS3 

4.  The  volatile  oils  are  particularly  diftinguiflied  by  Fragrani 
their  fragrance,  which  varies  in  the  oils  extra&ed  from 

different 
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flam-  different  plants.  The  confidence  of  the  volatile  oils 
Refub-  aif0  varies  eonliderably.  Sometimes  they  are  as  fluid 
fincQ%  t  as  water,  which  i3  the  cafe  with  thofe  oils  obtained  by 
'  exprefhon.  Some  are  thick  and  vifeid,  as  thofe  gene* 

B ility.  rally  are  which  are  extracted  from  woods,  roots,  barks, 
and  fruits  of  the  warmer  regions.  Some  congeal,  or 
aflume  a  granulated  folid  confidence  at  different  tem- 
I  385  peratures.  Of  thefe  laft,  fome  are  always  found  to  be 
bftals.  in  the  concrete  date.  Several  of  the  volatile  oils  are 
fufceptible  of  cryftallization,  depofiting  in  the  remain¬ 
ing  portion  of  the  oil  which  continues  liquid,  tranfpa- 
rent  polyhedrons,  more  or  lefs  of  a  yellow  colour, 
which  are  found  to  be  pure  oil.  This  laft  change, 
Vauquelin  thinks,  is  owing  to  an  incipient  oxidation  •, 
for  it  never  takes  place,  unlefs  oils  have  been  kept  for 
5S6  fome  time. 

( jur.  There  is  great  variety  of  colour  among  volatile 

oils.  Some  indeed  are  nearly  eolourlefs,  as  the  oil  of 
turpentine  ;  but  in  general  they  are  of  different  fhades  of 
colour.  Some  are  yellow,  as  the  oil  of  lavender  ; 
fome  are  of  a  reddifh  yellow  or  brown,  as  the  oil  of 
cinnamon  or  of  rhodium  ;  fome  are  blue,  as  the  oil  of 
chamomile  ;  and  fome  are  green,  as  that  of  parfley. 
But  the  moft  prevailing  colour  among  volatile  oils  is 
S87  yellow  or  reddiili. 

Ite.  6.  Volatile  oils  have  almoft  always  an  acrid,  hot,  and 

even  burning  tafte.  It  is  obferved  that  the  moft  acrid 
vegetable  matters  do  not  yield  an  oil  poffeffed  of  this 
quality.  The  fpeeific  gravity  of  volatile  oils  is  gene¬ 
rally  lefs  than  that  of  water.  Some  volatile  oils,  how¬ 
ever,  as  thofe  of  faffafras  and  eanella,  have  a  greater 
fpeeific  gravity". }  The  fpeeific  gravity  of  oils  varies 
from  0.8697  to  0.9910,  in  thofe  which  are  lighter  than 
Water ;  but  thofe  which  are  heavier  are  from  0.0363 
S88  to  I.4049. 

;  i  ion  of  ^  When  volatile  oils  are  expofed  to  the  light,  the 
|  r1’  colour  becomes  eonliderably  deeper  ;  they  become 
thicker,  and  inereafe  in  fpeeific  gravity.  In  fpeaking 
of  a  fimilar  change  w'hich  takes  place  in  the  fixed  oils, 
this  change  was  aferibed  to  the  abforption  of  oxygen  ; 
but,  according  to  the  experiments  and  obfervations  of 
M.  Tingry,  it  is  effected  merely  by  the  action  of 
|af.p.  1  flight  y  for  in  his  experiments  oxygen  gas  was  entirely 
ijg  excluded  *. 

Heat.  8*  When  volatile  oils  are  expofed  to  heat,  they  evapo¬ 
rate  very  readily.  They  are  much  more  combuftiblethan, 
the  fixed  oils  *  and  in  burning  give  out  a  great  quan¬ 
tity  of  fmoke,  a  very  bright  white  flame,  and  a  good 
deal  of  heat.  They  require  a  greater  proportion  of 
oxygen  than  the  fixed  oils,  and  yield  a  greater  quan¬ 
tity  of  water.  This  arifes  from  a  greater  proportion 
of  hydrogen,  and  a  fmaller  quantity  of  carbone,  which 
*89°  they  contain. 

(lir*  9.  When  volatile  oils  are  expofed  to  the  open  air, 
they  undergo  another  change.  They  affumo  a  deeper 
colour,  and  become  vifeid,  exhaling  at  the  fame  time 
a  very  ftrong  odour.  The  air  around  is  deprived  of 
its  oxygen  y  it  combines  with  the  hydrogen  of  the  oil, 
and  forms  w'ater,  which  is  obferved  in  drops  on  the 
furfaee.  Many  of  the  volatile  oils  when  thus  expofed 
pals  into  the  refinous  ftate,  and  are  almoft  entirety  de¬ 
prived  of  their  odour.  This  depends  on  the  lofs  of 
part  of  their  hydtogen,  and  eonfequently  the  inereafe 
891  of  the  proportion  of  earbone. 

T;ater*  10.  The  volatile  oils  are  in  fome  degree  foluble  in 
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water.  When  they  arc  agitated  with  this  liquid,  they  ^ 

combine  with  it,  and  communicate  a  very  ftrong  odour, 

and  a  (lightly  acrid  tafte.  ^  <  v - 1 

11.  Phofphorus  and  fulphur  are  foluble  in  volatile  892 
oils.  With  phofphorus  the  folution  is  luminous  in  the  Phofphorus 

dark,  is  extremely  fetid,  and  gives  out,  by  the  forcpof*j^u  * 
heat,  phofphorated  hydrogen  gas.  The  combination 
with  fulphur  is  known  under  the  name  of  baIjQ?n  of  ful¬ 
phur*  This  gives  out  fulphurated  hydrogen  gas  on  the 
application  of  heat.  893 

12.  The  concentrated  fulphurie  acid  produces  a  Of  acids, 
brown  colour,  increafes  the  vifeidity  of  the  vola¬ 
tile  oils,  and  difengages  part  of  their  hydrogen  with 
effervefeenee  and  heat.  Part  of  the  oil  isdeecmpofed  y 
charcoal  is  depofited,  and  it  contains  an  acid.  Nitrous- 

acid*  when  brought  into  coiitadl  with  the  volatile  oils, 
produces  inftantaneous  deflagration  y  converts  them  in¬ 
to  water  in  a  great  meafure,  and  carbonic  acid  y  and 
there  remains  behind  a  voluminous  mafs  of  charcoal. 

Muriatic  acid  has  fcareely  any  adlion  *  but  oxymuria- 
tic  acid  renders  them  eolourlefs,  concrete  in  part,  or 
vifeid,  and  brings  them  more  nearly  to  the  ftate  of 
refins.  894 

13.  Some  of  thefe  oils  arc  employed  in  medicine.  Ufes. 

They  are  ufed  alfo  for  the  folution  of  thofe  fubft slices 
which  are  to  be  employed  as  varnifhes  y  and  many  of 
them  are  ufed  in  perfumery.  895 

14.  As  many  of  the  volatile  oils  are  produced  but  Tefts  of  pu- 
in  fmall  quantity,  they  are  coniequently  high  priced. 

There  is  therefore  fome  temptation  to  adulterate  them 
with  fixed  oils,  with  cheaper  volatile  oils,  or  with 
other  fubftances,  to  inereafe  the  quantity.  It  is  there¬ 
fore  of  fome  importance,  to  be  able  to  detect  fueh 
frauds.  When  a  volatile  oil  is  adulterated  with  a  fix¬ 
ed  oil,  there  is  a  very  eafy  tell  to  difeover  it.  Let  a 
Angle  drop  of  the  oil  that  is  fufpe^Ied  fall  on  clean 
paper,  and  expofe  it  to  a  gentle  heat.  If  the  oil  is 
pure,  the  whole  will  be  evaporated,  and  no  trace  re¬ 
main  on  the  paper;  but  if  it  has  been  mixed  with  a 
fixed  oil,  a  greafy  fpot  remains  behind*  Volatile  oils 
are  frequently  adulterated  with  oil  of  turpentine;  but 
this  can  only  be  dete&cd  by  its  peculiar  odour,  w  hich 
continues  for  a  longer  time  than  moft  of  the  other  vo¬ 
latile  oils.  When  they  are  adulterated  with  alcohol,* 
it  is  eafily  deleted  by  mixing  a  little  of  the  oil  with 
water,  which  immediately  produces  a  milkinefs,  by  the 
abftra&ion  of  the  alcohol  from  the  oil,  and  its  combi¬ 
nation  with  the  water.  ^  6 

15*  There  is  another  elafs  of  oils  known  under  the Empyretl* 
name  of  empyreumattc  oils ,  which  have  different  pro-  matic  oils, 
perties  from  thofe  which  have  been  deferibed.  Thefe 
oils  are  acrid  and  ftimulating,  with  a  ftrong  fetid  and 
difagreeable  odour.  It  would  appear,  that  thefe  proper¬ 
ties  are  owing  to  a  partial  decompofition  of  other  oils. 

Thefe  oils  are  produced,  as  the  name  imports,  by  the 
a&ion  of  fire.  They  are  obtained  when  oils  are  forced 
to  rife  in  vapour,  and  pafs  over  in  common  diftillation, 
with  a  greater  degree  of  heat  than  that  of  boiling  wa¬ 
ter,  or  by  the  application  of  a  ftrong  heat  to  fubftan¬ 
ces  from  which  no  oil  was  previoufly  extra&ed.  Thefe 
empyreumatie  oils  agree  in  fome  of  their  properties 
with  the  volatile  oils.  They  combine  in  fmall  propor¬ 
tion  with  water,  and  they  are  foluble  in  alcohol ;  and 
probably  any  difference  that  exifts  between  them,  is 
ow  ing  to  a  partial  decompofition ;  for  when  they  are 

4  A  diftilkd, 
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diftilled,  trie  oil  is  rcflored  to  a  date  of  purity,  and  the 
carbonaceous  matter  which  had  been  feparated,  remains 
behind. 


Chap.  XII.  Of  ALKALIES. 

Origm7of  The  word  alkali  is  derived  from  the  Arabian  name 
the  name,  of  a  plant,  which  affords  the  fubftance  now  diftin- 
guiffied  by  that  term.  The  name  of  the  plant  is  kali, 
to  which  the  Arabic  particle  al  was  added,  expreffive 
of  the  valuable  qualities  of  the  plant.  When  other 
fubftances  were  difcovered,  poffeffed  of  fimijar  proper¬ 
ties,  the  meaning  of  the  term  was  extended,  and  ap¬ 
plied  to  fuch  matters  as  had  fever  al  common  proper¬ 
ties.  Three  fubftances  are  generally  ranked  under  the 
head  of  alkalies.  Thefe  are  potafh,  foda,  and  ammo¬ 
nia.  They  are  charadlerized  by  the  following  pro- 
8*8  perties. 

Characters.  I.  They  have  a  peculiar  tafte,  which  is  difagreeably 
cauftic,  even  when  they  are  diluted  with  water. 

2.  They  change  vegetable  blue  colours  to  a  green. 

3.  They  have  a  ftrong  attraction  for  vrater,  and 
combine  with  it  in  all  proportions. 

4.  They  have  a  ftrong  affinity  for  acids. 

5.  They  melt  in  a  moderate  heat,  but  with  a  ftronger 
heat  they  are  volatilized. 

Natural  di-  The  alkalies  have  been  divided  into  two  kinds, 
vifion.  namely,  the  fixed  and  volatile .  The  two  firft,  potafh 
and  foda,  are  denominated  fixed  alkalies ,  becaufe  they 
require  a  great  degree  of  heat  to  diffipate  or  volatilize 
them.  Ammonia  has  been  called  the  volatile  alkali , 
becaufe  a  very  moderate  degree  of  heat  is  fufficient  to 
volatilize  it. 

Fourcroy  has  claffed  two  of  the  earths,  namely,  ba¬ 
rytes  and  ftrontites,  under  the  head  of  alkalies.  In 
fome  of  their  properties,  thefe  earths,  no  doubt,  are 
analogous  to  the  alkalies  ;  but  in  other  properties  they 
arc  more  clofely  allied  to  the  earths.  There  feems, 
therefore,  to  be  no  inconvenience  or  ambiguity  in  claf- 
iing  them,  as  ufual,  among  earthy  fubftances. 

It  may  perhaps  be  conftdered  as  one  of  the  general 
charadters  of  the  alkalies  which  we  have  now  enume¬ 
rated,  that  they  have  no  adtion  on  oxygen,  azotic,  or 
hydrogen  gafes ;  nor  is  there  any  .adtion  between  the 
alkalies  and  carbone. 


Sect.  I.  Of  POTASH  and  its  Combinations . 

Karnes.  T*  This  fubftance  has  been  long  known  in  com¬ 
merce,  under  many  different  names,  derived  from  the 
fubftances  from  *hich  it  is  extracted,  or  from  the  pro- 
ceffes  by  which  it  is  prepared.  The  name  of  ajh  or 
aJJoes  has  been  given  to  this  fubftance,  becaufe  it  is 
procured  from  the  burnt  afhes  of  vegetables;  and  it 
has  received  the  epithet  of  pot-afhes,  becaufe  it  is  pre¬ 
pared  in  iron  pots.  It  got  the  name  of  vegetable  al¬ 
kali,  becaufe  it  was  fuppofed  that  it  only  exifted  in  ve¬ 
getables.  Being  prepared  from  nitre  and  tartar,  it 
was  called  the  alkali  of  nitre  or  tar  tar ,  and  the  fait  of 
tartar ,  a  name  which  it  ftill  retains  in  the  (hops.  It 
has  been  propofed  alfo  to  diftinguifh  it  by  the  name  of 
kali,  the  name  of  the  plant  from  which  it  was  origi- 
uoi  nally  procured. 

* . epara-  o.  Potafh  is  generally  prepared  by  burning  wood 
r'on*  or  other  vegetable  matters,  and  thus  reducing  them  to 


afhes.  The  afhes  are  then  to  be  waftied  repeatedly  Potafh, ;L 
with  water,  till  the  liquid  comes  off  perfectly  taftelefs. 

If  the  liquid  thus  obtained  be  purified  by  filtration, 
and  evaporated  to  drynefs,  a  fait  is  obtained,  which  is 
the  potafh.  In  this  ftate  it  is  contaminated  with  much 
extraneous  matter ;  but  if  it  be  expofed  to  a  red  heat, 
many  of  the  foreign  fubftances  with  which  it  is  mixed, 
are  diffipated ;  it  becomes  whiter,  and  from  its  colour 
is  then  fold  under  the  name  of  pearl-afij .  This  fait  is 
prepared  in  great  abundance  in  thofe  countries  where 
wood  abounds,  a5  in  North  America  and  the  north  of 
Europe  ;  and  hence  it  is  known  in  commerce  under 
the  name  of  Ruffian  or  shnerican  pearl-ajh.  0 

3.  Potalh,  in  this  ftate,  is  confidered  as  fufficiently  jn 
pure  for  the  ordinary  purpofes  of  life  to  whieh  it  is  ap-isimpu  I 
plied  ;  but  it  is  ftill  mixed  with  much  foreign  matter, 
which  renders  it  unfit  for  the  purpofes  of  the  chemift. 

It  has  therefore  always  been  confidered  as  an  objedl  of 
great  importance,  to  obtain  it  in  a  ftate  of  purity. 

But  even  when  it  is  feemingly  pure,  by  being  de¬ 
prived  of  all  extraneous  fubftances,  it  is  found  to 
poffefs  very  different  properties,  after  being  fubjedted 
to  certain  proceffes.  In  one  ftate  it  is  comparative¬ 
ly  mild  and  inadtive ;  in  another,  extremely  acrid 
and  corrofive.  Various  opinions  were  entertained 
of  the  caufe  of  this  remarkable  difference,  which 
it  is  unneceffary  to  enumerate.  The  true  caufe  was  Black’s < 
difcovered  and  demonftrated  by  Dr  Black  in  the  yearcovery. 
1756.  This  ingenious  philofopher,  by  a  few  fimple 
and  fatisfadlory  experiments,  clearly  proved,  that  the 
different  effedls  of  the  alkalies,  lime,  and  magnefia, 
are  owing  to  their  combination  with  a  peculiar  fub¬ 
ftance,  to  which  he  gave  the  name  of fixed  air ,  becaufe 
it  is  fixed  in  thefe  bodies.  This  fixed  air,  it  ha s 
been  already  obferved,  is  now  known  by  the  name  of 
carbonic  acid .  When  the  alkalies  are  in  combination 

with  carbonic  acid,  they  are  in  the  mild'  ftate  ;  but, 
vrhen  they  are  deprived  of  this  acid,  their  effedls  being 
more  powerful  and  corrofive,  they  are  faid  to  be  in  the 
cauftic  ftate. 

When  fulphuric  acid  is  poured  upon  a  quantity  of 
potafh  in  its  ordinary  ftate,  a  violent  effervefcence 
takes  place.  This,  Dr  Black  proved,  is  owing  to 
the  efcape  of  the  carbonic  acid  in  the  ftate  of  gas ; 
for  when  the  alkali  is  in  its  pure  or  cauftic  ftate,  no 
effervefcence  whatever  takes  place.  He  alfo  proved, 
that  the  alkalies  and  lime  in  their  mild  ftate,  that  is, 
when  combined  with  carbonic  acid,  are  heavier  than 
in  the  cauftic  ftate,  and  that  this  difference  of  weight 
is  exadtly  equal  to  the  quantity  of  carbonic  acid 
which  efcapes.  Since,  then,  thefe  fubftances  exhibit 
fuch  different  properties  in  thefe  two  ftates,  it  is  necef- 
fary  to  procure  them  in  a  ftate  of  purity,  to  examine 
their  properties  and  effedls.  This  is  not  without  diffi¬ 
culty,  on  account  of  the  ftrong  affinity  which  exifts  be¬ 
tween  the  alkalies  and  carbonic  acid  ;  for  although  they 
are  perfedlly  pure,  as  foon  as  they  are  expofed  to  the 
air,  they  begin  to  attradl  the  carbonic  acid  and  return 
to  their  former  mild  ftate.  504 

4.  As  this,  therefore,  is  an  objedl  of  importance, Purifica- 
various  proceffes  have  been  propofed,  to  procure  themtson. 
as  pure  as  poffiblc.  Some  of  thefe  proceffes  we  (hall 
now  detail.  905I 

a .  The  following  procefs  for  the  purification  of  pot-  Berthoi! 
afh  is  recommended  by  Berthsllet.  It  is  to  be  mixed Pr<,c€  ‘ 

with 
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to  &c.with  double  its  weight  of  quicklime,  with  eight  or  ten 

-r — '  times  the  weight  of  the  whole  mixture,  of  pure  or  rain 
water.  Boil  it  for  two  or  three  hours  in  an  iron  veflelj 
then  let  it  remain  in  a  clofe  veflel  for  48  hours,  taking 
care  to  agitate  it  occafionally.  Let  it  afterwards  be 
filtered,  and  boiled  in  a  filver  veflfel  with  a  ftrong  heat, 
till  it  a  flu  me  the  confiftence  of  hoiiey.  Pour  a  quantity 
of  alcohol  upon  it,  equal  in  weight  to  \  of  the  alkali 
which  has  been  employed  5  then  put  it  on  the  fire,  and 
let  it  boil  for  fome  minutes.  Pour  it  afterwards  into  a 
bottle,  and  allow  it  to  cool.  The  matter  in  the  bottle 
feparates  into  three  different  flrata  :  at  the  bottom  are 
depofited  folid  bodies  j  in  the  middle  there  is  an  aqueous 
folution,  or  carbonate  of  potafli  \  and  on  the  top  a  liquor 
of  a  reddifti  brown  colour,  mixed  with  alcohol.  Let 
this  be  carefully  decanted  off  by  means  of  a  fyplion. 
This  is  a  folution  of  pure  potafli  in  alcohol.  Put  it  into 
a  bafon  of  filver,  or  of  tinned  copper  5  evaporate  it  ra¬ 
pidly,  till  a  dry,  black  and  charry  cruft  forms  on  the 
furface,  and  the  liquor  below,  which  has  an  oily  ap¬ 
pearance,  becomes  folid  by  cooling.  Let  the  cruft  be 
removed,  and  pour  the  folution  into  porcelain  veflels. 
When  it  cools,  it  becomes  folid.  It  is  then  to  be  broken 
in  pieces,  and  put  into  clofe  veflels.  This  is  the  potafh 
in  a  ftate  of  purity,  not  only  freed  from  foreign  maters, 
but  alfo  deprived  of  the  carbonic  acid. 

Lime  has  a  ftronger  affinity  for  carbonic  acid  than 
the  potafh.  When,  therefore,  the  lime  deprived  of  its 
carbonic  acid,  as  it  is  in  the  ftate  of  quicklime,  is 
brought  into  contact  in  fufficient  quantity  with  the  pot¬ 
afli,  it  deprives  it  of  the  carbonic  acid.  It  is  with 
this  view  that  the  lime  is  employed  in  this  procefs. 
The  alcohol  has  the  property  of  diflolving  potafli,  but 
has  no  action  on  the  other  fubftances  with  which  it  is 
combined.  This  is  the  reafon  why  the  alcohol,  holding 
in  folution  the  pure  potafh  by  its  lefs  fpecific  gravity, 
forms  the  upper  ftratum  in  the  bottle.  By  the  evapo¬ 
ration,  the  laft  ftep  of  the  procefs,  the  alcohol  and  water 
are  driven  off,  and  the  pure  potafli  remains  behind  in 
,  the  folid  ftate. 

Lowitz.  A  more  economical  procefs  has  been  propofed  by 
Profeffor  Lowitz  of  Peter fburgh.  He  boils  together 
the  potafh  and  quicklime,  as  in  the  former  procefs  5 
filters  the  liquor,  and  evaporates,  till  a  thick  pellicle 
is  formed  on  the  furface.  It  is  then  fet  by  to  cool, 
till  cryftals  arfi  formed  in  it,  which  are  cryftals  of 
extraneous  falti,  and  are  to  be  removed.  He  then 
continues  the  evaporation,  and  removes  the  pellicle  as 
it  forms  on  the  furface  during  the  procefs.  When 
the  fluid  ceafes  to  boil  and  no  more  pellicle  is  formed, 
lie  removes  it  from  the  fire,  and  keeps  conftantly  ftir- 
ring  it  while  it  cools.  He  then  diffolvcs  it  in  double 
the  quantity  of  cold  water,  filters  the  folution,  and 
evaporates  in  a  glafs  retort,  till  regular  cryftals  begin 
to  be  depofited.  If  the  mafs  fhould  confolidate  ever  fo 
little  by  cooling,  a  fmall  quantity  of  water  is  to  be 
added,  and  it  muft  be  heated  again,  to  render  it  fluid. 
When  a  fufficient  quantity  of  regular  cryftals  has  been 
formed,  he  decants  the  liquid,  which  has  a  brown 
colour,  and  re-diffolves  the  fi^lt  after  it  is  fuffered  to 
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drain,  in  the  fame  quantity  of  lvater*  The  decanted  Potafli, 
liquor  is  preferved  in  a  well-clofed  bottle  for  feveral 
days,  till  it  fubfide  and  become  clear.  He  then  de¬ 
cants  it,  evaporates,  and  cryftallizes  a  fecond  time,  and 
repeats  this  procefs  as  long  as  the  cryftals  afford,  with  *  Nichol 
the  leaft  poffible  quantity  of  water,  folutions  that  ar efon's  7°vr~ 
perfe&ly  limpid.  Tliefe  folutions  are  to  be  preferved 
in  well-clofed  bottles,  to  defend  them  from  the  accefsp 
of  air*.  .  .  907 

c.  The  method  of  preparing  pure  potafli  by  the  in-  Kja. 
defatigable  and  accurate  Klaproth,  is  fomewhat  differ- proth. 
ent  from  this.  We  fliall  detail  it  in  his  own  words. 

“  As  many  perfons  think  that  the  preparation  of  a 
perfetftly  pure  cauftic  ley  is  fubje6t  to  more  difficulties 
than  it  really  is,  I  will  here  briefly  ftate  my  method 
of  preparing  it.  I  boil  equal  parts  of  purified  fait  of 
tartar,  (carbonate  of  potafli,  or  vegetable  alkali  pie- 
pared  from  tartar)  and  Carrara  marble,  burnt  to  lime, 
with  a  fufficient  quantity  of  water,  in  a  poliflied  iron 
kettle  *,  I  ftrain  the  ley  through  clean  linen,  and 
though  yet  turbid,  reduce  it  by  boiling,  till  it  contain 
about  one  half  of  its  weight  of  cauftic  alkali ;  after 
which  I  pafs  it  once  more  through  a  linen  cloth,  and 
fet  it  by  in  a  glafs  bottle.  After  fome  days,  when 
the  ley  has  become  clear  of  itfelf,  by  {landing,  I  care¬ 
fully  pour  it  off  from  the  fediment  into  another  bottle* 

To  convince  myfelf  of  its  purity,  I  faturate  part  of  it 
with  muriatic  or  nitric  acid,  evaporate  it  to  drynefs, 
and  re-diffolve  it  in  water.  If  it  be  pure,  no  turbid- 
nefs  will  take  place  in  the  folution.  The  quantity  of 
cauftic  alkali  which  this  ley  contains,  I  afeertain  by 
evaporating  a  certain  weighed  portion  of  the  ley  to 
drynefs,  in  an  evaporating  difh  of  a  known  weight.  I 
alfo  take  care,  in  the  preparation  of  this  cauftic  ley,  that 
the  alkali  be  not  entirely  deprived  of  carbonic  acid  $ 
becaufe,  in  that  cafe,  I  can  with  greater  certainty  de¬ 
pend  on  the  total  abfence  of  diffolved  calcareous  earth. 

By  employing  burnt  marble,  or,  in  its  ftead,  burnt  oyfter- 
ihells,  I  avoid  the  ufual  contamination  of  the  cauftic  ley  *  Analyt, 
by  aluminous  earth  5  Ijecaufc  lime,  prepared  from  the  ^ 'Ifays » 
common  fpecies  of  lime-ftone,  is  leldom  entirely  free  T  8* 
from  argil”  *.  ranj . 

5.  Potafh,  thus  obtained,  is  a  white  folid  fubftance,  pr0pe°rtie3. 
which  is  fufceptible  of  cryftallization,  in  long,  compref- 

fed,  quadrangular  prifms,  terminating  in  fharp-pointed 
pyramids.  Thefe  cryftals,  which  are  only  obtained 
from  very  concentrated  folutions,  are  foft  and  deliquef- 
cent  (t).  The  tafte  is  extremely  acrid  \  and  it  is  fo 
corrofive,  that  it  deftroys  the  texture  of  the  {kin,  the 
moment  it  touches  it.  It  is  from  this  property  that  it 
has  derived  the  name  of  cauftic  5  and  in  furgieal  lan¬ 
guage  it  has  obtained  the  name  of  potential  cautery ,  be¬ 
came  it  is  employed  for  the  purpofe  of  opening  abfeefles, 
or  for  deftroying  excrefcences.  According  to  Haffen- 
fratz,  the  fpecific  gravity  of  potafli  is  1.7085.  It  con¬ 
verts  vegetable  blues  into  a  green  colour. 

6.  Light  has  no  action  on  potafli.  When  it  is  heat-  A<ft?on  of 
ed  in  clofe  veflels,  it  becomes  foft  and  liquid,  and  is  heat, 
afterwards  converted  into  a  white,  opaque,  and  granu¬ 
lated  mafs,  when  it  cools.  If  the  heat  be  increafed 

4  A.  2  to 


(t)  By  deliquefcence  is  meant  the  melting  of  fubftances  in  the  water  which  they  attract  from  the  air.  Such 
falts  are  fa  id  to  be  detiquefeenc , 
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Potafh,  &c.to  rednefs,  it  fwells  up,  und  rifes  in  vapour.  If  the 

- - '  vefild  be  opened,  there  arifes  a  white  fmoke,  which  is 

extremely  acrid,  and  condenfes  on  cold  bodies  with 
which  it  comes  in  contact.  But  though  it  is  thus 
fublimed,  it  undergoes  no  other  change  than  afiuming 
a  flight  green  colour. 

7.  There  is  no  adion  between  potafh  and  oxygen 
or  azotic  gafes,  nor  is  there  any  direct  adion  between 
potato  and  carbone.  Phofphorus  and  fulphur  enter  in¬ 
to  combination  with  potato,  and  form  peculiar  com¬ 
pounds,  the  nature  of  which  we  toall  confider,  after 
having  detailed  the  general  properties  of  potato. 

Of  water.  8.  Potato  has  a  very  ft rong  affinity  for  water.  Wa¬ 
ter  at  the  ordinary  temperature  difiolves  double  its 
weight  of  potato.  The  folution,  when  the  potafh  is 
pure,  is  colourlefs  and  tranfparent,  and  is  nearly  of  the 
confidence  of  oil. 

Acius.  9-  Potato  combines  readily  with  the  acids,  and  forms 

compounds  with  them,  having  different  properties,  ac- 
2  cording  to  the  nature  of  the  acid  which  is  employed. 

Affinities.  Its  affinities  for  the  acids  arc  in  the  following  order  : 


Sulphuric, 

Nitric, 

Muriatic, 

Phofphoric, 

Phofphorous, 

Fluoric, 

Oxalic, 

Tartaric, 

Arfenic, 

Succinic, 

Citric, 

Ladic, 

Benzoic, 

Sulphurous, 

Acetic, 

Sacladic, 

Boracic, 

Carbonic, 

Pruffic. 

,  9*3  J0#  Potato  is  employed  for  a  great  variety  of  pur- 

UleS*  pofes  ;  it  enters  into  combination  with  many  fubftan- 
ces,  and  forms  with  them  valuable  and  important  com¬ 
pounds.  It  is  employed  in  medicine  as  a  ufeful  and 
powerful  remedy  }  in  many  arts  and  manufactures,  as 
in  bleaching,  dyeing,  and  glafs-making. 

\  fi^/le  1 1-  Potato  is  to  be  confidered  as  a  fimple  fubftance. 
fub  fiance.  No  attempts  yet  made  have  fucceeded  in  decompoftng 
it.  But  although  not  the  flighted  proof  has  been  ad¬ 
duced  of  its  formation  or  decompofition,  it  is  confidered 
by  fome  as  a  compound  fubftance.  This  opinion  is 
founded  on  the  analogy  of  its  properties  with  (ammo¬ 
nia  \  the  compofition  of  which  has  been  fully  demon- 
ftrated.  According  to  fome,  it  is  compofed  of  lime 
and  azote  ;  and,  according  to  others,  of  hydrogen  and 
lime  •,  but  all  thefc  are  mere  conjedures,  which  have 
probably  had  their  origin  in  that  eagernefs  of  the  hu¬ 
man  mind,  which  leads  it  to  fancy  what  it  willies  to  be 
true. 

12.  But  we  toall  now  confider  more  particularly 
the  adion  of  the  different  fubftances  which  have  been 
already  treated  of,  on  potato,  .and  the  different  com¬ 
binations  which  it  forms  with  them. 


I.  Adion  of  Phofphorus  on  Potato. 

1.  There  is  no  dired  combination  between  potato  p’nJpj. 
and  phofphorus  ;  but  although  thefe  two  bodies  have  ted  hyi ! 
little  tendency  to  unite,  they  have  a  very  powerful  ef-genga] 
fed  upon  each  other  when  they  are  heated  together 

with  water.  It  was  in  this  way  that  Gengembrc  toft 
©btaincd'the  fmgular  gas,  which  has  been  already  de- 
feribed,  wtoen  treating  of  phofphorus,  under  the  name 
of  phofphorated  hydrogen  gas. 

2.  If  one  part  of  phofphorus  and  ten  parts  of  con-  proc^t 
centrated  folution  of  pure  potato  be  introduced  into  obtains 
a  fmall  retort,  and  expofed  to  heat  till  it  boils,  phof-  it. 
phorated  hydrogen  gas  will  pafs  over,  which  may  be 
received  in  jars  over  water  :  or  if  the  beak  of  the  re¬ 
tort  be  kept  under  the  furface  of  water,  the  bubbles 

of  the  gas,  as  they  rife  to  the  furface,  explode,  and 
form  the  beautiful  coronet  of  white  fmoke,  formerly 
mentioned.  In  making  this  experiment,  the  retort 
toould  not  be  larger  than  to  hold  the  folution,  or,  it 
toould  be  filled  with  hydrogen  or  azotic  gafes,  in  which 
the  phofphorated  hydrogen  gas  will  not  inflame  and  ex¬ 
plode,  with  the  rifk  of  breaking  the  vefiel ;  for  the  in¬ 
flammation  can  only  take  place  when  it  comes  in  con- 
tad  w  ith  the  oxygen  of  the  atmofphere. 

3.  In  this  procefs,  the  water  which  holds  the  potato  jjatuJ 
in  folution,  is  decompofed.  The  oxygen  combines  with  the  proc  ! 
part  of  the  phofphorus,  and  forms  phofphoric  acid,  wtoile 
another  part  of  the  phofphorus  unites  wdth  the  hydro¬ 
gen,  and  pafies  over  in  the  form  of  phofphorated  hy¬ 
drogen  gas.  Thus,  without  any  perceptible  adion  be¬ 
tween  the  phofphorus  and  the  potato,  the  decompofi¬ 
tion  of  the  water  is  aided  by  means  of  the  potato,  in 
confcquence  of  its  attradion  for  the  phofphorus,  com¬ 
bined  with  the  oxygen  in  the  ftate  of  phofphoric  acid. 

For  it  is  found,  that  a  quantity  of  phofphorus  of  potato 
is  formed,  correfponding  to  that  of  the  phofphorated 
hydrogen  gas  which  is  obtained.  The  decompofition 
is  alfo  affifted  by  the  affinity  of  the  phofphorus  for  the 
oxygen  and  hydrogen  of  the  water.  The  w  hole  of  the 
phofphorated  hydrogen  gas  which  is  formed,  being  dis¬ 
engaged,  toows  that  no  combination  takes  place  be¬ 
tween  it  and  the  potalli  *.  *  Fovrc  \ 

Connaifi  I 

II.  Adion  of  Sulphur  on  Potalli.  Chim  to  i 

•  •  IK  P»  10^ 

1.  Sulphur  and  petaffi  very  readily  combine  toge-  ' r 
thcr.  If  one  part  of  potato  and  three  of  fulphur  be 
triturated  together  in  a  glafs  or  porcelain  mortar,  the 
mixture  becomes  hot,  the  fulphur  lofes  its  yellow  co¬ 
lour,  and  acquires  a  greenito  tinge.  There  is  difen- 
gaged  a  fetid  fmell  of  garlic  \  the  mixture  attrads 
moifture  from  the  air,  becomes  foft,  and  is  almoft  en¬ 
tirely  foluble  in  wfater.  8 

If  two  parts  of  potato  and  one  of  fulphur  be  Sulphure 
mixed  together, ‘and  heated  in  a  crucible,  the  mixture  of  potafh 
fufes  *,  and  by  this  procefs  is  obtained  fulphuret  of  pot- 
ajl)  in  the  dry  ftate.  This  was  formerly  called  hepar 
fulphuris ,  ox  liver  of  fulphur ,  from  its  refemblance  to 
the  liver  of  animals.  The  fame  fubftance  may  be  ob¬ 
tained  by  treating  fulphur  with  the  potato  of  com¬ 
merce,  with  this  precaution,  not  to  apply  too  ftrong 
a  heat,  to  opcafion  a  fublimation  of  the  fulphur,  and 
the  too  rapid  evolution  of  the  carbonic  acid  from  the 
potafh.  When  the  fufion  is  completed,  it  is  poured 
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il?,  fec.out  on  a  marble  flab  ;  it  is  covered  up  from  the  air, 
allowed  to  cool,  and  broken  into  fmall  pieces,  to  be 
inftantly  put  up  in  well-clofed  glafs  vefiels. 

2.  The  folid  fulphuret  of  potafh,  thus  prepared,  is  of 
a  {Inning  brown  eolour  like  that  of  the  liver  of  animals, 
from  which  it  derived  its  former  name.  Expofed  to 
the  air  it  beeomes  green,  then  pafles  to  gray,  and  even 
to  white.  It  is  denfe,  fmooth  and  has  a  vitreous  frac¬ 
ture.  It  has  no  other  fmell  than  that  of  heated  or 
fublimed  fulphur  ;  is  acrid,  eauftic,  and  bitter  to  the 
tafte,  and  leaves  a  brown  fpot  on  the  {kin.  With  a 
ftrong  heat,  in  a  porcelain  retort,  the  fulphur  is  fublimed, 
and  the  potaffi  remains  in  a  date  of  purity  at  the  bot¬ 
tom  of  the  veflel.  The  fulphuret  of  potafh  converts 
vegetable  blue  eolours  to  green,  and  afterwards  deftroys 
them. 

3.  But  the  fulphuret  of  potafh  poflfefles  thefe  proper¬ 
ties,  only  while  it  is  recently  prepared,  and  very  pure. 
When  expofed  to  the  air,  it  is  readily  deeompofed,  and 
more  fo,  as  the  air  is  loaded  with  moifture.  It  abforbs 
water  with  avidity,  acquires  a  green  eolour,  and  exhales 
the  fetid  odour  of  fulphurated  hydrogen  gas.  This 
ehange  is  owing  to  the  decompofition  of  the  water  which 
has  been  abforbed.  Part  of  the  fulphur  combines  with 
the  hydrogen,  and  forms  fulphurated  hydrogen  gas, 
which  combines  with  the  fulphuret,  and  forms  hydro¬ 
genated  fulphuret  of  potafii. 

4.  This  may  alfo  be  formed  by  palling  the  fulphu- 
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t  another  rated  hydrogen  gas  into  a  folution  of  potafii.  The  gas 
tpfs.  is  abforbed  and  condenfed,  till  the  potafh  is  fully  fatu- 
rated.  To  this  fubftance  Berth ollet,  who  particularly 
inveft igated  the  nature  of  thefe  compounds,  gave  the 
name  of  hydro -fulphuret  of  potafh . 

This  compound  eryftallizes,  and  is  more  permanent 
than  the  fulphuret.  The  cryftals  are  tranfparent  and 
eolourlefs,  while  thofe  of  the  fulphuret  are  brown  and 
opaque.  The  cryftals  are  large  and  in  the  form  of  four- 
fided  prifms,  terminating  in  four-fided  pyramids.  It  is 
deeompofed  by  heat,  and  by  the  a&ion  of  the  acids. 
Sulphurated  hydrogen  gas  is  difengaged,  but  there  is 
no  depofition  of  fulphur.  The  oxymuriatic  acid  decom- 
pofes  the  fulphurated  hydrogen,  and  then  fulphur  is 
precipitated.  The  pure  hydro-fulphuret  has  no  fmell, 
when  it  has  no  addition  of  fulphur  beyond  the  fatura- 
tion  of  the  hydrogen.  The  alkali  feems  to  have  a 
rtronger  affinity  for  the  fulphurated  hydrogen  than  for 
the  fulphur,  fo  tnat  when  it  is  faturated  with  the  firft, 
that  is,  in  the  ft  ate  of  hydro-fulphuret  of  potafh,  whieh 
is  in  the  form  of  cryftals,  and  without  fmell  or  inodo¬ 
rous,  it  combines  with  no  more  fulphur  ;  but  when  ful¬ 
phurated  hydrogen  gas  is  made  to  pafs  into  a  folution 
of  the  fulphuret  of  potaffi,  already  hydrogenated  by  its 
folution  in  water  to  a  certain  degree  of  faturation,  the 
wrroy  fulphurated  hydrogen  a<fts  in  the  manner  of  aeids,  pre- 
J  Titom.  e*P*tates  th_e  fulphur  like  them,  renders  the  liquid  co- 
L  206.  laurlefs,  and  leaves  behind  nothing  but  the  hydro-ful- 
phuret  of  potaffi  *. 

*  irogen.  5.  Sulphur  combines  with  the  latter  compound,  and 
fuL 
Ij  ret. 
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forms  a  new  compound,  whieh  maybe  obtained  by Potaffi^&c- 
pouring  a  liquid  hydrofulphuret  upon  fulphur.  The  ~'Tm~ 
fulphur  is  difl'olved  without  the  affiftanee  of  heat  ;  the 
liquid  affumes  a  darker  colour,  and  then  it  is  convert¬ 
ed  into  the  hydrogenated  fulphuret .  Hydrogenated  ful¬ 
phuret  of  potaffi  is  prepared  by  boiling  together  a  mix¬ 
ture  of  pure  potaffi  and  fulphur  in  water.  This  folu¬ 
tion  is  of  a  deep  greeniffi  yellow  colour,  has  a  very 
acrid  bitter  tafte,  and  a  powerful  action  on  many  fub- 
ftances.  It  readily  abforbs  oxygen  when  expofed  to 
the  air.  When  it  is  kept  in  clofc  veffels,  fulphur  is 
depofited  ;  the  liquid  becomes  tranfparent,  and  the 
fmell  is  diffipated.  Thus,  there  are  three  different 
compounds  of  fulphur  with  potaffi  *,  namely,  fulphuret 
of  potaffi,  hydrofulphuret  of  potaffi,  and  hydrogenated 
fulphuret,  which  are  all  diitinguiffied  by  peculiar  pro¬ 
perties. 

III.  Compounds  of  Potaffi  with  Aeids,  or  Neutral 
Salts. 


1.  Sulphate  of  Potaffi  (u). 


PH 


1.  This  fait,  whieh  was  one  of  the  moft  early  known,  Names, 
is  a  compound  of  fulphuric  acid  and  potaffi.  It  has^ 
been  diftinguiffied  by  a  great  variety  of  names,  as  faf 

de  duohuSyfal polychrefus ,  or  fait  of  many  virtues,  arca¬ 
num  duplicatum ,  and  more  lately  vitrioiated  tartar ,  till 
in  the  new  nomenclature  it  received  the  name  of fui - 
phate  of  potafi .  ^ 

2.  It  is  prepared  by  different  proceffcs,  either  by  Prepara- 
dire£tly  combining  the  fulphuric  acid  with  the  pot-tion. 
affi,  and  evaporating  and  eryftallizing  it  ;  or  by  de- 
eompofing  other  falts  which  have  potaffi  for  their  bafe, 

by  means  of  the  fulphuric  acid,  which  having  a  rtronger 
affinity  for  the  potaffi,  combines  with  it  and  forms  the 
new  compound.  ^ 

3.  The  fulphatc  of  potaffi  eryftallizes  in  hexaedral  properties, 
prifms,  terminated  by  fix-fided  pyramids  ;  but  this 

form  is  fufceptiblc  of  feveral  varieties.  It  has  a  dif- 
agrceable  bitter  tafte  •,  it  is  not  very  hard,  and  may  be 
eafily  redueed  to  powder.  The  fpeeific  gravity,  is 
2.4073.  At  the  temperature  of  6 0°,  it  is  foluble  in  16 
times  its  weight  of  water  5  boiling  water  diflolves  about 
one-fifth  part  ;  on  cooling  it  eryftallizes  in  a  confufed 
mafs  ;  and  it  is  only  by  flow  fpontaneous  evaporation 
that  regular  eryftals  can  be  obtained.  ^ 

4.  It  fuffers  no  change  by  the  a£tion  of  the  air.A<ftionpf 
When  placed  upon  burning  eoals,  it  decrepitates,  and  heat, 
lofes  its  wateT  of  eryftallization.  At  a  greater  heat  it 
melts,  and  is  converted  into,  a  kind  of  enamel  as  it 

cools. 

5.  When  this  fait  is  expofed  to  a  red  heat>  along , 
with  hydrogen  gas  or  carbone,  it  is  deeompofed,  and 
converted  into  a  hydrogenated  or  carbonated  fulphu¬ 
ret  of  potaffi. 

6.  The  fulphuric  acid,  with  the  affiftanee  of  heat, 
combines  with  the  fait,  and  forms  another  with  exeefs  of 
acid.  It  undergoes  a  partial  decompofition  by  the  ac¬ 
tion 


(u)  The  compounds  of  acids  with  any  bafe  are  known  by  this  name  in  the  prefent  chemical  nomenclature; 
and  when  the  acid  has  its  greateft  proportion  of  oxygen,  as  in  this  cafe  the  fulphuric  acid,  the  name  of  the  com¬ 
pound  terminates  in  the  fyllable  ate ,  as  fulphate  of  potafh,  nitrate  of  potafii  ;  but  when  the  acid  has  its  fmaller, 
proportion  of  oxygen,  the  name  of  the  compound  terminates  in  ite  ;  as  fulphite  of  potaffi,  nitrite  of  potaffi. 
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Potato,  £cc  tion  0f  nitric  acid.  The  nitric  acid  combines  with 
nearly  of  potafli,  ’which  is  owing  to  the  aftion  of 
double  affinity.  The  nitric  acid  combines  with  one 
part  of  the  potaffi,  while  the  fulphuric  acid  unites  with 
the  fulphate  of  potaffi,  and  forms  a  fait  with  excefs  of 
acid.  A  fimilar  decompofition  takes  place  by  means  of 
the  muriatic  acid. 

7.  The  component  parts  of  fulphate  of  potaffi  are, 
according  to 
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Acidulous  fulphate  of  potafl),  or  fuper  fulphate  of  pot - 
ajh . — I.  This  fait  was  formerly  called  vitriolated  tar¬ 
tar  with  excefs  of  acid.  It  is  prepared  by  heating  to¬ 
gether,  in  a  retort,  three  parts  of  the  fulphate  of  pot¬ 
affi,  with  one  part  of  its  w  eight  of  concentrated  fulphu¬ 
ric  acid. 

2.  It  cryftallizes  in  long  flexible,  ffiining  cryftals,  and 
fometimes  it  exhibits  the  form  of  fix-fided  prifms.  It 
has  a  ffiarp,  acrid,  and  hot  tafte.  It  reddens  vegetable 
blues.  Expofed  to  the  air  it  becomes  a  little  more 
opaque,  but  without  any  other  change.  It  is  more  fo- 
luble  in  water  than  the  fulphate  of  potaffi,  requiring 
only  2  parts  of  water  at  6o°?  and  dilfolves  in  lefs  than 
its  own  weight  of  boiling  water.  It  melts  very  readily, 
and  has  the  appearance  of  a  thick  oil.  When  it  cools, 
it  becomes  a  white,  opaque  mafs,  exhibiting  on  its  fur- 
face  ffiining  filky  cryftals.  Whew  expofed  to  a  great 
heat,  the  excefs  of  acid  is  driven  off,  and  it  is  converted 
into  the  fulphate  of  potaffi. 

3.  It  is  readily  dccompofed  by  the  aftion  of  hydrogen 
and  of  red-hot  charcoal,  which  deprive  it  of  a  great 
portion  of  the  fulphur  ;  and  by  fulphur  itfelf,  which 
carries  off  the  excefs  of  fulphuric  acid  in  the  form  of 
fulphurous  acid. 

4.  The  firft  of  thefe  falls,  the  fulphate  of  potaffi,  is 
employed  in  medicine  as  a  purgative  j  the  laft  has  been 
applied  to  no  ufe  whatever. 


2.  Sulphite  of  Potaffi. 

Janies* and  1.  This  fait  was  long  known  under  the  name  of  the 
preparation  fulphurous  fait  of  Stahl,  It  is  a  compound  of  the  ful¬ 
phurous  acid  and  potaffi.  Its  nature  and  properties 
have  been  particularly  inveftigated  by  Berthollet, 
Fourcroy,  and  Vauquelin.  It  may  be  formed  by  paf- 
ling  a  current  of  fulphurous  acid  gas  into  a  folution  of 
carbonate  of  potaffi  in  three  times  its  wr eight  of  diftilled 
water,  till  the  effervefcence  ceafes.  The  liquor  be¬ 
comes  tranfparent  and  hot,  and,  as  it  cools,  the  fulphite 
of  potaffi  is  depofited  in  cryftals. 

P  2*  ^kis  t^le  ^arm  long,  fmall  needles, 

v  '  diverging  from  a  centre,  or  in  rhomboidal  plates,  or  in 
dodecahedrons  formed  by  two  tetrahedral  pyramids, 
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united  and  truncated  very  near  the  bafe.  The  cryftals  Potofii,  J 
are  white  and  tranfparent,  but  fometimes  of  a  Slight  '"“v* 
yellow  colour.  The  tafte  is  acrid  and  fulphureous. 

The  fpecific  gravity  is  1.586.  The  fulphite  of  potaffi,  Aftion 
expofed  to  the  air,  very  readily  efftorefees  (u)  )  becomes  the  air., 
white  and  opaque,  and  is  converted  into  Sulphate  of 
potaffi.  This  is  owing  to  the  fulphurous  acid  ab draft¬ 
ing  oxygen  from  the  air,  and  becoming  fulphuric  acid. 

It  is  very  foluble  in  water,  at  the  temperature  of  the 
atmofphere,  and  much  more  fo  in  boiling  water.  When 
this  folution  is  expofed  to  the  air,  it  is  foon  covered 
with  a  thick  pellicle,  which  falls  to  the  bottom,  and  is 
afterwards  replaced  by  another.  This  is  fulphate  of 
potaffi,  which  is  formed  in  contaft  with  the  air.  The 
oxymuriatic  acid  gas  combined  with  this  folution,  forms 
almoft  immediately  ffiining  cryftals  of  the  fulphate  of 

Potafll-  ...  .  53- 

3.  Charcoal  heated  wdth  this  fait  in  a  retort,  yields  Of  char: 
fulphurated  hydrogen  gas,  and  carbonic  acid  j  and 
there  remains  in  the  retort,  a  hydrogenated  fulphuret 
of  potaffi. 


3.  Nitrate  of  Potaffi. 


93* 


1.  This  fait  is  compofed  of  nitric  acid  and  potaffi, Conftitu 
and  is  well  known  under  the  names  of  faltpetre  and  Parts  H 
nitre.  It  has  alfo  been  denominated  fait  of  nitre ,  nitre names* 
of  potajh ,  or  nitrated potafh.  It  is  one  of  the  moft  im¬ 
portant  of  the  falts,  not  only  on  account  of  the  attention 
which  it  has  excited,  in  tracing  its  formation,  and 
ftudying  its  nature  and  compofition,  but  alfo  on  account 

of  its  numerous  and  valuable  applications  in  domeftic 
economy  and  in  the  arts. 

2.  The  nitrate  of  potaffi  exifts  ready  formed  in  many  p0UIffi 
plants,  as  in  tobacco,  borage,  buglofs,  pellitory.  It  has  many 
been  obferved  cryftallized  in  needles  in  their  dried  plants, 
ftalks.  According  to  fome,  it  has  been  abforbed  by 

the  vegetable  from  the  foil  in  which  it  grows,  while 
others  fuppofe  that  it  is  formed  within  the  plant,  from 
the  elementary  principles. 

Nitre  exifts  in  great  abundance  on  thefurface  of  the 
earth  in  different  parts  of  the  world,  efpecially  in  the 
warmer  regions,  as  in  India,  Egypt,  and  South  Ame¬ 
rica.  But  the  produftion  of  nitre  is  not  limited  to  540 
thefe  countries.  It  is  produced  artificially  in  Germany  Prepare 
and  France,  by  means  of  what  are  called  nitre  beds .  artificial 
Thefe  are  formed  by  collefting  together  the  refufe  of 
animal  and  vegetable  matters,  in  which  the  putrefac¬ 
tive  procefs  is  going  on.  They  are  mixed  with  earthy 
fubftances,  but  chiefly  with  calcareous  earth,  fuch  as 
the  rubbiffi  from  buildings,  or  colleftions  of  the  foil  in 
which  lime  abounds.  All  that  is  neceffary  to  favour 
the  formation  of  the  nitre,  is  to  moiften  occafionally 
with  water  the  mixture  of  the  animal,  vegetable,  and 
earthy  matters  ;  to  expofe  it  to  a  moderate  tempera¬ 
ture,  and  to  defend  it  from  rains,  which  would  carry 
off  the  fait  as  it  is  formed.  This  artificial  produftion 
of  nitre  was  greatly  improved  and  extended  by  the 
French  during  the  late  war,  when  they  ’were  preclud¬ 
ed 


(u)  A  fait  is  faid  to  efflorefee,  when  deprived  of  its  water  of  cryftaliization  in  the  ordinary  temperature  of  the 
atmofphere.  A  powdery  cruft  is  firft  formed  on  the  furfaee ;  and  as  the  procefs  goes  on,  the  whole  falls  down 
into  powder.  The^  term  ejfiorefcence  is  'oppofed  to  deliquefcer.ee ,  by  which  the  deliquefeent  fubftance  attraft3 
moifture  from  the  air. 
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,etl  from  the  ufual  Supply  of  this  fait  from  India,  It 
is  now  produced,  it  is  faid,  in  great  abundance  in 
France. 

The  nature  of  the  procefs,  and  the  change  which 
takes  place  in  this  artificial  produ&ion  of  nitre,  Mill 
Fe  uuderftood  by  confidering  its  component  parts.  The 
constituent  parts  of  the  nitric  acid  are  azote  and  oxy¬ 
gen.  The  oxygen  is  furnished  by  the  air  3  and  unlefs 
there  is  a  fupply  of  air,  no  change  takes  place.  A 
great  quantity  of  azotic  gas  is  given  out  by  animal 
matters  during  the  putrefactive  procefs.  But  although 
thefe  fubftances,  when  brought  into  contact  with  each 
other,  do  not  combine  to  form  nitric  acid,  it  has  been 
found  by  experiment,  that  azote,  in  its  nafeent  Hate,  or 
in  the  moment  of  evolution,  enters  into  union  with  oxy¬ 
gen,  and  forms  nitric  acid,  while  the  nitric  acid  thus 
formed  combines  with  the  potafh  which  is  furnifhed  by 
the  foil,  or  the  vegetable  matters. 

3.  After  the  nitre  is  formed,  it  is  mixed  with  water, 
which  is  evaporated,  and  a  fait  is  obtained  of  a  brown 
colour,  which  is  called  crude  nitre.  This  is  a  mixture 
of  feveral  falts,  and  from  thefe  the  pure  nitre  is  fepa- 
rated  by  other  procefles.  When  it  is  fufficiently 
purified,  it  is  obtained  in  cryftals  of  fix-fided  prifms, 
terminating  in  fix-fided  pyramids.  The  primitive  form 
of  its  cryftals  is  a  rcftangular  o£lahedron,  in  which 
two  faces  of  a  pyramid  are  inclined  to  the  other  pyra¬ 
mid  at  an  angle  of  1 20°,  and  the  two  others  at  an 
angle  of  1 1 1°.  The  form  of  the  integrant  molecule 
is  the  tetrahedron  ;  but  there  are  confiderablc  varieties 
in  the  cryftals  of  this  fait,  according  as  it  is  flowly  or 
more  rapidly  evaporated. 

4.  This  fait  is  diftinguiflied  by  a  cool,  fharp,  and  bit- 
terifh  tafte.  It  is  very  brittle.  When  nitre  in  large 
cryftals  is  reduced  to  powder,  it  is  found  to  be  a  little 
humid-,  but  that  which  is  in  the  form  of  a  white,  opaque, 
irregular  mafs,  yields  a  dry  powder,  on  which  account 
it  is  generally  preferred  for  many  purpofes,  particular¬ 
ly  in  the  manufacture  of  gunpowder.  The  fpecific 
gravity  of  nitre  is  1.9369.  It  is  not  altered  by  ex- 
pofure  to  the  air.  At  the  temperature  of  6 0°  it  dif- 
folves  in  feven  times  its  -weight  of  lvater,  and  during 
the  folution,  a  great  degree  of  cold  is  produced. 
Boiling  w-ater  diffolves  twice  its  weight  of  this  fait. 

5.  When  the  nitrate  of  potafti  is  expofed  to  heat,  it 
fufes  before  it  becomes  red,  and  is  converted  into  a 
liquid  of  an  oily  confidence.  It  lofes  but  very  little  of 
its  ivater  of  oryftallization,  and  if  it  be  allowed  to  cool, 
it  congeals  into  an  opaque  mafs  with  a  vitreous  frac¬ 
ture,  which  is  known  by  the  name  of  mineral  crystal. 
While  it  is  melted,  it  undergoes  no  change*,  but  when 
the  temperature  neceflary  for  fimple  fufion  is  increafed, 
it  gives  out  oxygen  gas  to  the  amount  of  about  of 
its  weight.  Towards  the  end  of  the  procefs,  azotic 
gas  is  evolved,  and  the  potafti  remains  behind  pure,  fo 
that  the  fait  has  been  completely  decorapofed.  But  to 
effefl  this  decompofition,  a  very  ftrong  heat  is  necef¬ 
fary.  When  only  part  of  the  gas  is  extracted,  the  ni¬ 
trate  of  potafh  is  converted  into  the  nitrite . 

6.  When  nitre  is  mixed  with  charcoal  in  the  pro¬ 
portion  of  three  parts  of  the  former  to  one  of  the  lat¬ 
ter,  a  violent  inflammation  takes  place,  either  by  cx- 
pofing  the  mixture  to  a  red  heat,  or  by  bringing 
it  into  contaft  with  a  burning  body.  Or  the  mixture 
tnay  be  proje&ed  into  a  red-hot  crucible,  when  a  de- 
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ftagration  or  detonation  takes  place,  and  when  the  re-  Potafti,  ficc. 
ftduum  in  the  crucible  is  examined,  it  is  found  to  be  pot- ' 
afti  partly  united  with  carbonic  acid,  or  the  carbonate  of 
potafti.  This  was  formerly  called  nitre  Jixed  by  charcoal , 
or  an  extemporaneous  alkali  of  nitre.  The  deflagration 
in  this  cafe  is  owing  to  the  combuftible  matter,  the 
charcoal,  coming  in  conta£t  with  the  oxygen  which  is 
evolved  by  the  nitre,  expofed  to  a  high  temperature.  In 
another  procefs,  this  experiment  was  performed  in  clofe 
veffels,  to  collect  the  elaftic  fluids  which  are  difengaged  3 
and  befides  the  carbonic  acid  gas  which  is  formed  by 
the  union  of  the  carbone  and  oxygen,  and  the  azotic 
gas  disengaged  by  the  decompofition  of  the  nitre,  a 
fmall  quantity  of  water  was  found  in  the  veffels.  To 
this  product  the  alchemifts  gave  the  name  of  cfyssus%  and 
aferibed  to  it  very  wonderful  properties  in  the  prepara¬ 
tion  of  the  philofopher’s  ftone.  945 

7.  A  violent  deflagration  alfo  takes  place  whenOfph°f- 
phofphorus  and  nitre  are  treated  in  the  fame  way.  But  ljJloru:* 
this  experiment  fhould  be  performed  with  very  fmall 
quantities,  and  with  great  caution.  A  mixture  of  nitre 

and  phofphorus  ftruck  fmartly  with  a  hammer,  produces 
a  very  violent  detonation.  946 

8.  When  fulphur  is  combined  with  three  times  its  Of  fulphur, 
weight  of  nitjre,  it  burns  with  great  rapidity.  This 
preparation  was  formerly  made  by  detonating  the  two 
fubftances  in  a  red-hot  crucible.  The  product  is  ful- 

phatc  of  potafti,  known  by  the  name  of  fial  polyclirejl 
of  Glafer.  The  fulphur  combines  with  the  oxygen 
of  the  nitric  acid,  and  forms  fulphuric  acid,  which  en¬ 
ters  into  combination  with  the  potafti.  ^ 

9.  But  one  of  the  moft  important  combinations  of  Gunpow- 
nitre  is  with  charcoal  and  fulphur,  in  the  formation  ofder. 
orunpowder.  This  fubftance  was  firft  known  in  Europe 

in  the  14th  century.  It  is  faid  that  it  was  known  to 
the  Chinefe  much  earlier.  The  proportions  of  the  ma¬ 
terials  which  enter  into  the  compofition  of  gunpowder 
are, 


'  Nitre 
Charcoal 
Sulphur 
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The  materials  are  firft  reduced  to  a  fine  powder  fe-  prepara- 
parately.  They  are  then  carefully  mixed  together,  tioru 
and  formed  into  a  pafte  wfith  a  little  water.  When 
the  pafte  has  dried  a  little,  it  is  forced  through  a  fievc, 
by  which  means  it  is  reduced  to  grains  of  fuch  a  fize  as 
may  be  wanted.  The  powder  is  then  dried  in  the  air,  or 
in  the  fun  3  and,  after  being  dried,  it  is  put  into  barrels 
which  turn  round  by  means  of  machinery,  and  thus  by 
the  friftion  of  the  grains  of  powder  againft  the  fides  of 
the  barrel  and  againft  each  other,  it  is  poliftied.  This 
is  called  glaring  the  powder.  949 

10.  The  theory  of  the  combuftion,  and  terrible  ef-  -Nature  of? 
fe£ts  of  gunpowder  is  thus  explained.  The  fulphur  *ts  a<^on* 
and  the  charcoal  burn  with  great  rapidity  by  the  ad¬ 
dition  of  the  nitre  with  which  they  are  intimately 
mixed.  During  the  combuftion  carbonic  acid  gas, 
azotic  gas,  fulphurous  acid  gas,  and  according  to  fome, 
fulphurated  hydrogen  gas,  are  formed.  Water  and  am¬ 
monia  alfo  are  faid  to  be  produced  *.  But  according  *  Fourcroy 
to  Mr  Cruickftiank,  the  quantity  of  ivater  formed  is  Conjmifs. 
not  perceptible.  The  fubftances  which  remain  after 
the  deflagration  are,  carbonate  of  potafh,  fulphate  and  122*' 

fulphuret 
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Potafh,  Sec. 
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fulphuret  of  potafh,  and  fonie  cliarcoal.  It  is  obvious, 
that  the  irrefiftible  effects  of  gunpowder  are  owing  to 
the  fudden  evolution  and  expanfive  force  of  the  elaftic 
fluids  which  are  formed  and  difengaged. 

1 1 .  Another  combination  of  nitre  produces  cfFe£ts  hill 
more  terrible.  When  three  parts  of  nitre,  two  parts  of 
potafh,  and  one  of  fulphur,  are  previoufly  well  dried  and 
mixed  together  by  trituration,  they  form  a  compound 
which  is  known  by  the  name  of  fulminating  powder.  A 
few  grains  of  this  mixture  expofed  to  heat  in  an  iron  ladle 
firft;  melt,  afluming  a  darker  colour  ;  and  when  the  whole 
is  in  fufion,  there  is  a  violent  explofion.  The  heat 
fhould  be  applied  flowly  and  gradually,  till  it  is  com¬ 
pletely  fluid,  and  then  by  bringing  it  nearer  the  heat, 
the  full  effedl  of  the  explofion  is  obtained.  This  com- 
buhion  and  explofion  are  alfo  owing  to  the  inftantanc- 
ous  evolution  of  elahic  fluids.  The  potafh  unites  with 
the  fulphur,  and  forms  a  fulphuret,  which,  with  the  af- 
fi fiance  of  the  nitre,  is  converted  into  fulphurated  hy¬ 
drogen.  At  a  certain  temperature  the  fulphurated 
hydrogen  gas  is  difengaged,  along  with  the  oxygen  gas 
of  the  nitre,  and  fuddenly  taking  fire,  ftrikes  th«  air 
by  the  explofion  which  accompanies  the  evolution  of 
the  gafes.  When  the  mixture  is  made  with  equal  parts 
of  nitre  and  folid  fulphuret  of  potafh,  the  detonation  is 
more  rapid,  but  the  explofion  is  lefs  violent.  With 
three  parts  of  nitre,  one  of  fulphur,  and  one  of  fawdufl, 
well  mixed  together,  what  is  called  powder  of  fufion 
is  formed.  If  a  little  of  this  powder  is  put  into  a  wal¬ 
nut  fhell,  with  a  thin  plate  of  copper  rolled  up,  and  the 
mixture  'fet  fire  to,  it  detonates  rapidly,  and  reduces 
the  metal  to  a  fulphuret,  without  any  injury  to  the 
fhell. 

i  2.  A  mixture  of  equal  parts  of  nitre  and  tartar  de¬ 
tonated  in  a  crucible,  gives  a  product  which  is  much 
employed  in  metallurgy.  This  compound,  called  white 
flux ,  is  a  mixture  of  pure  potafh  with  the  carbonate. 
When  one  part  of  nitre  and  two  of  tartar  are  treated  in 
the  fame  manner,  the  product  obtained  is  a  mixture  of 
potafh  and  charcoal.  From  its  black  colour,  it  is  known 
under  the  name  of  black flux.  This  alfo  is  employed 
for  a  fimilar  purpofe. 

13.  Nitrate  of  potafh,  according  to  Bergman,  is  com¬ 
posed  of  .  # 

31  acid, 

61  potafh, 

8  water. 

100 

According  to  Kirwan,  it  is  compofed  of 
44  acid, 

51.8  potafh, 

4.2  water. 

100.0 

14.  Nitre  is  not  only  employed  for  the  purpoles  al¬ 
ready  mentioned,  but  it  is  ufed  in  medicine  as  a  cool¬ 
ing  remedy  in  feverifli  diforders,  and  as  a  diuretic  in 
urinary  affe&ions.  It  is  employed  alfo  in  many  arts, 
as  in  dyeing,  and  in  domeftic  economy,  for  the  pre- 
fervation  of  animal  matters,  which  are  to  be  ufed  as 
food.  To  thefe  fubftances  it  imparts  a  red  colour. 
From  nitre,  nitric  acid  is  obtained,  by  dccompofing  it 
by  means  of  fulphuric  acid.  Nitre  is  alfo  employed 
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to  burn  along  with  fulphur  in  the  formation  of  fulplui*  Potufh| 
ric  acid. 

4.  Nitrite  of  Potafh. 

This  fait  cannot  be  formed  by  direct  combination 
of  the  nitrous  acid  with  potafii  5  but  if  a  quantity  of  ni¬ 
tre  be  expofed  for  fome  time  in  a  crucible  or  retort,  to 
a  flreng  heat,  it  becomes  deliquefeent  and  acid.  It 
changes  the  blue  colours  of  vegetables  into  green,  at¬ 
tracts  moiflure  from  the  air,  detonates  feebly  with  eom- 
buftible  fubftances,  and  gives  red  thick  vapours  by  the 
action  of  fulphuric,  nitric,  muriatic,  phofphoric,  and 
fluoric  acids.  This  is  the  nitrite  of  potafh,  which  is  de- 
compofed  by  thefe  acids,  and  gives  out  the  red  fumes 
of  nitrous  acid*  Little  more  is  known  of  the  nature  of 
this  fait,  with  regard  to  its  form,  folubilit}%  affinities,  or 
proportion  of  its  conftituent  parts. 

5.  Muriate  of  Potafh. 

1.  This  fait  was  formerly  known  by  the  name  febri-  ^ 
fuge  fait  of  Sylvius .  It  was  afterwards  called  dig  (five 
fait ,  regenerated fa  fait ,  and  by  Bergman  falited  vege¬ 
table  alkali. 

2.  It  is  prepared  by  the  direCl  combination  of  muri¬ 

atic  acid  and  potafh.  The  folution  is  evaporated  till  a 
pellicle  appears,  when  it  is  fet  by  to  cryftallizc.  ^ 

3.  The  cryftals  are  in  the  form  of  regular  cubes,  or  Propen 
rediangular  parallelepipeds.  It  lias  a  difagreeablc  bit¬ 
ter  tafte,  and  by  this  is  eafily  diftinguifhed  from  mu¬ 
riate  of  foda  or  common  fait.  The  fpecific  gravity  of 
this  fait  is  1*836.  When  the  air  is  moift,  it  deli- 
quefees  \  but  when  the  air  is  dry,  it  parts  with  its 
moiflure.  Three  parts  of  cold  water  are  fufficicnt  for 
its  folution.  Boiling  water  dillolves  a  little  more, 
but  regular  cryftals  cannot  be  obtained  by  cooling. 

The.  folution  muft  be  left  to  flow  fpontaneous  evapora¬ 
tion.  .  957 

4*  When  the  muriate  of  pqtafh  is  expofed  to  heat,  Adion 
it  decrepitates,  lofes  its  cryftalline  form,  ..and  falls  intoheat‘ 
powder  by  the  feparation  of  .c8  parts  of  its  weight  of 
water.  When  it  acquires  a  red  neat,  it  melts  ;  if  the 
temperature  be  elevated,  it  is  fublimed  in  the  form  of 
white  vapour,  unchanged.  After  complete  fufion,  if 
it  is  allowed  to  cool  fuddenly,  it  becomes  folid,  and 
divides  on  the  furface,  into  many  fmall  plates  of  a 
fquare  form. 

5.  This  fait  is  decompofed  by  means  of  the  fulphu¬ 
ric  and  nitric  acids.  The  firft  difengages  the  muriatic 
acid  with  effervefcence  in  the  gafeous  form.  By  the 
aClion  of  the  nitric  acid  the  muriatic  acid  is  con¬ 
verted  into  the  oxymuriatic  by  combining  with  the 
oxygen  of  the  nitric  acid.  With  one  part  of  nitric 
acid  and  two  parts  of  muriate  of  potafh,  a  compound 
of  the  two  acids  is  formed,  which  was  formerly  em¬ 
ployed  in  the  folution  of  gold.  This  is  a  nitro-muria - 

tic  acid ,  or  aqua  regia.  95s 

6.  This  fait  is  no  longer  employed  in  medicine.  It  Ufes. 
is  recommended  to  be  ufed  for  the  decompofition  of 
nitrate  of  lime  in  the  mother  waters  of  nitre,  to  obtain 
the  nitrate  of  potafh,  and  alfo  for  procuring  the  cry- 
flallization  of  alum. 

6.  Hyper-oxy muriate  of  Potafh. 

I.  This  fingular  fait  was  the  firft  known  of  all  the 
combinations  with  the  acid  in  this  ftatc.  Foureroy 

mentions 
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mentions,  that  Dr  Higgins  prepared  this  fait,  which  he 
calls  niire,  by  palling  the  oxymuriatic  acid  gas  into  a 
folution  of  potafh  ;  but  he  feems  to  have  paid  no  farther 
attention  to  it,  except  obferving,  that  it  detonated  on 
red-hot  coals  (x).  It  was  firft  formed,  and  its  nature 
and  properties  were  firft  inveftigated,  by  Berthollet. 
And  lince  its  difcovery,  it  has  been  particularly  exa¬ 
mined  by  Lavoifier,  Dolfuz,  Vanmons,  Fourcroy,  and 
Vauquelin,  on  the  continent,  and  in  England  by  Hoyle 
and  Chenevix.  The  method  of  preparing  this  fait  has 
been  already  defcribed  (at  N°  556,  p.  520.)  in  treat¬ 
ing  of  hyperoxymuriatic  acid.  After  the  fait  has  been 
removed  from  the  folution  in  which  it  cryftallizes,  it 
maybe  purified  by  diffolving  it  in  boiling  water.  The 
folution  may  be  filtered,  and  allowed  to  cool,  when  the 
cryftals  are  depolited. 

2.  The  cryftals  of  this  fait  are  molt  commonly  in 
the  form  of  fquare  plates  or  of  parallelepipeds,  of  a 
lhining  filvery  white  colour.  The  primitive  form  of 
the  cryftals  is  an  obtufe,  rhomboidal  prifm  5  they  are 
very  tranfparent  and  brittle  •,  the  tafte  is  cool,  pun¬ 
gent,  and  difagreeable,  very  different  from  that  of  ni¬ 
trate  of  potafh.  When  it  is  rubbed  fmartly,  it  phof- 
phorefees,  and  gives  out  a  great  quantity  of  (parks  or 


luminous  traces. 

3.  It  becomes  yellow  after  long  expofure  to  the  air, 
but  is  othervvife  not  changed.  It  is  foluble  in  about 
20  parts  of  water  at  the  ordinary  temperature  of  the 
atmofphere  ;  but  boiling  water  diffolves  about  one-third 
of  its  weight,  fo  that  the  whole  is  nearly  cryftallized  by 
cooling. 

j  non  of  4.  When  this  fait  is  expofed  to  heat,  although  it 
ijt.  contains  a  eonfiderable  proportion  of  water  of  cryftal- 
lization,  it  fufes  quietly  ,  and  when  the  heat  is  increa- 
fed;  it  gives  out  a  quantity  of  oxygen  gas  nearly  equal 
to  one-third  of  its  weight.  This  is  the  pureft  oxygen 
gas  that  can  be  obtained. 

5.  But  the  moll  extraordinary  effe&s  of  this  fait 
are  thofe  produced  by  its  aftion  on  combuftible  fub- 
9  62  fiances. 

t:har-  a .  If  a  fmall  quantity  of  charcoal  reduced  to  pow- 

‘  l»  der  and  this  fait  be  rubbed  together  in  a  mortar, 
there  is  a  flight  explofion,  aud  the  charcoal  is  in- 


96'3  flamed. 

Sulphur.  b.  Three  parts  of  the  fait  with  one  of  fulphur,  rub¬ 
bed  together  in  a  mortar,  produce  a  violent  detonation. 
Or,  if  the  fame  mixture  is  ftruck  with  a  hammer  on 
an  anvil,  there  is  an  explofion  like  the  report  of  a  pi- 


96  ftol  (Y). 

Jhofpho-  c .  The  fame  effea  is  produced  by  employing,  phof- 
phorus,  and  treating  it  in  the  fame  way  with  this  fait. 
One  or  1-5-  grains  of  the  fait  fhould  firft  be  reduced 
to  powder,  and  brought  together  to  one  place  in  the 
bottom  of  the  mortar,  and  then  introducing  the  phof- 
phorus,  and  rubbing  it  ftrongly  on  the  fait,  a  vio- 
Vol.  V.  Part  II. 


lent  explofion  will  inftantly  take  place.  A  fimilar  dc-P°*afn> 
tonation  may  be  produced  with  the  fame  fubftances,  lur~^  ‘  * 
by  percuffion. 

d.  Three  parts  of  the  fait,  one-half  part  of  fulphur, 
and  one-half  charcoal,  give  more  rapid  and  ftrong- 
er  detonations,  with  the  evolution  of  a  very  bright 
flame.  Detonations  are  alfo  produced,  by  treating  this 
fait  with  fugar,  gums,  oils,  and  fome  metallic  fub- 


ftances.  ...  96$ 

6.  When  concentrated  fulphuric  acid  is  poured  upon  of  acid*, 
this  fait,  there  is  a  eonfiderable  detonation  ;  it  is  thrown 
about  to  a  great  diftance,  fometimes  with  a  red  flame  j 

and  there  is  exhaled  a  brown  vapour,  accompanied 
with  a  ftrong  odour  of  oxymuriatic  acid.  Even  when  a 
lighted  taper  is  brought  into  contaft  with  the  gas  which 
is  difengaged,  it  explodes  more  violently  than  when  the 
aeid  firft  came  in  contact  with  the  fait.  In  fome 
cafes,  the  explofion  was  fo  fudden  and  fo  violent,  that 
it  broke  the  veffels  in  which  the  mixture  was  made. 

This  happened  to  Mr  Hoyle  of  Manchefter,  and  af¬ 
terwards  to  Mr  Chenevix  j  fo  that  experiments  with 
fulphuric  acid  and  this  fait,  fhould  be  conduced  with 
fmall  quantities,  and  with  great  caution.  If  concen¬ 
trated  fulphuric  acid  be  poured  on  any  of  the  mixtures 
of  this  fait  with  fulphur,  charcoal,  the  metals,  or  with 
fugar,  there  is  an  inftantaneous  inflammation,  the  mod 
brilliant  that  can  be  conceived.  There  is  no  detona¬ 
tion,  but  the  combuftion  is  extremely  rapid,  and  the 
odour  of  oxymuriatic  acid  is  perceptible.  Concen¬ 
trated  nitric  acid  poured  upon  this  fait,  caufes  it  to 
crackle  and  effervefee,  but  without  explofion,  and 
without  flame ;  oxymuriatic  aeid  gas  is  difengaged. 

With  the  muriatic  acid  this  laft  produces  eflervef- 
cenee,  with  the  evolution  of  a  eonfiderable  quantity 
of  gas,  fimilar  in  colour  and  fmell  to  oxymuriatic 
acid  gas  5  but  in  fome  of  its  properties  confiderably 
different.  This  gas  is  more  rapidly  abforbed  by  wa¬ 
ter.  If  a  fmall  jar  or  bottle  be  filled  with  this  gas, 
and  a  flip  of  paper  moiftened  with  ether  be  introduced 
into  it,  and  the  mouth  of  the  jar  be  {lightly  covered 
to  prevent  the  contact  of  air,  an  explofion  takes  place, 
with  a  depofition  of  chareoal.  A  fimilar  experiment 
may  be  made,  by  moiftening  a  feather  with  oil  of  tur¬ 
pentine,  and  introducing  it  into  the  jar  filled  with  this 
gas.  It  inftantly  takes  fire  with  a  red  flame,  and  a 
great  quantity  of  black  fmoke. 

7.  According  to  the  analyfis  of  this  fait,  as  given  Ccmpofi- 

by  Fourcroy,  it  confifts  of  tion. 


Muriate  of  potafh,  67 

Oxygen,  33 


*  ronreroy 

But  according  to  the  experiments  of  Mr  Chenevix,  Co  waifs. 
its  conftituent  parts  are, 

4B  Acid,P* 


(x)  «  The  acid  elaftic  fluid  (fays  Dr  Higgins),  which  iffues  when  two  pounds  of  inanganefe  are  mixed  and 
diftilled  with  two  or  three  of  ordinary  fpirit  of  fea  fait  (muriatic  aeid),  may  all,  except  a  fmall  portion  or  phlo- 
giftic  air,  be  eondenfed  in  a  folution  of  fixed  vegetable  alkali  ;  and  the  folution,  thus  impregnated,  yields  a  eon¬ 
fiderable  quantity  of  nitre,  which  cryltallizes  in  the  ordinary  form,  and  detonates  on  red-hot  coals.  I  he  Mo¬ 
tion  at  th®  fame  time  yields  regenerated  fea-falt  (muriate  of  potafli).”  Higgins,  Exper.  p.  181. 

(Y)  In  experiments  with  this  fait,  the  quantity  employed  fhould  never  exceed  one  or  two  grams,  at  Uafr 
by  thofe  who  have  not  been  previoufly  acquainted  with  its  terrible  effects. 
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Ufes?  ^  8.  This  fait  has  been  employed  in  bleaching  \  but 

other  fubftances,  particularly  lime,  have  been  fubfti- 
tuted  for  the  potafh  5  fo  that  at  prefent  it  is  more  rarely 
ufed.  It  was  propofed  by  M.  Berth  ollet,  when  he  fir  ft 
obfcrved  its  effe&s,  to  employ  it  as  a  fubftitute  for  nitre 
in  the  manufacture  of  gunpowder  j  and  when  it  was 
tried  in  the  way  of  experiment,  it  feemed  to  be  more 
powerful  than  the  ufual  component  parts  of  powder  \ 
but  when  it  was  attempted  to  be  made  in  the  large 
way,  at  Effone,  in  the  year  1788,  a  dreadful  accident, 
which  happened  by  the  fpontaneous  explofion  of  the 
mixture,  in  the  death  of  M.  le  Tors,  and  Mademofelle 
Chevraud,  prevented  its  effeCls  from  being  fairly  proved. 
The  danger  which  attends  the  trituration  of  the  pro¬ 
per  materials  with  this  fait,  has  precluded  any  future 
attempt. 


7.  Fluate  of  Potafh. 

kittle58  This  fait  has  only  been  examined  by  Scheele  and 
'  known.  Bergman.  It  is  the  combination  of  fluoric  acid  with 

potafh.  When  the  acid  is  faturated,  there  is  formed  a 
gelatinous  mgfs,  which  does  not  cryftallize,  and  which 
has  a  ftightly  acrid  faline  tafte.  When  it  is  evaporated 
to  drynefs,  and  expofed  to  the  air,  it  attracts  moifture. 
If  it  be  ftrongly  heated  in  a  crucible,  it  fufes  without 
effervefcence.  It  then  becomes  cauftic,  is  very  foluble 
in  water,  and  is  decompofed  by  the  fulphuric  and  nitric 
acids. 


8.  Borate  of  Potafh. 


This  is  a  compound  of  the  boracic  acid  and  potafh  5 
but  very  little  is  known  of  its  nature  and  properties. 
It  is  prepared  by  decompofing  nitre  by  means  of  the 
boracic  acid  with  the  aftiftance  of  heat.  The  heat 
drives  off  the  nitric  acid,  and  there  remains  behind  a 
white,  half-fufed  porous  mafs,  which  is  foluble  in  water, 
and  yields  by  evaporation  and  cooling,  fmall  cryftals. 
The  fame  fait  may  be  formed  by  direct  combination  of 
the  boracic  acid  and  potafh.  This  fait  feems  to  be  ana¬ 
logous  in  many  of  its  properties  to  borax. 

9.  Phofphate  of  Potafh. 

This  combination  of  phofphoric  acid  with  potafh  was 
announced  and  deferibed  by  Lavoifier  in  the  year  1774. 
Its  properties  have  been  more  carefully  inveftigated 
by  Vauquelin  \  but  from  the  inveftigation  of  other 
chemifts  it  appears,  that  there  are  two  falts  formed 
from  the  fame  acid  and  bafe  ’,  the  one  in  which  they 
are  neutralized,  and  the  other  in  which  there  is  an  ex¬ 
cels  of  acid. 

a .  Super  phofphate  of  Potafh ,  is  formed  by  the  direft 
combination  of  phofphoric  acid  and  potafh.  This  fait 
does  not  cryftallize,  but  exifts  in  a  gelatinous  form, 
p  ^9  an(j  a  fweetifli  faline  tafte.  Its  fpecific  gravity, 
P  *  when  dry,  is  2.8516.  It  is  very  foluble  in  water  *,  it 
attracts  the  moifture  from  the  air,  and  becomes  thick 
and  vifeid. 

A&wnof  When  heated,  it  undergoes  the  watery  fufion,  then 

heat.  froths  up,  and  becomes  dry.  When  the  temperature 
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is  raifed,  it  melts  into  a  tranfparent  glafs.  The  ful- Potato,; 
phuric,  nitric,  and  muriatic  acids  decompofe  this  fait,  — * 
It  has  been  applied  to  no  ufe. 

b.  Phofphate  of  Potafh. — This  fait  may  be  formed 
by  expofing  pure  potafh  and  the  former  variety  to  a 
ftrong  heat.  The  alkali  combines  with  the  excefs  of 
acid,  and  neutralizes  the  whole.  By  the  action  of  Action 
heat,  a  white-coloured  fubftance  is  obtained,  which  is  heat, 
the  phofphate  of  potafh.  It  is  fcarcely  foluble  in  cold 
water,  but  foluble  in  hot  water  \  and  as  the  folution 
cools,  there  is  depofited  a  fhining  gritty  powder.  This 
fait  is  very  fufible.  Before  the  blow-pipe  it  melts 
into  a  tranfparent  bead,  which  becomes  opaque  on 
cooling.  .  ...  .  .  97 

2.  This  fait  is  foluble  in  nitric,  muriaticy-and  phof-  Of  acid, 
phoric  acids,  and  forms  with  them  thick  .glutinous  fo- 
lutions.  It  has  not  yet  been  applied  to  any  ufe. 


10.  Phofphite  of  Potafh. 


This  fhlt  is  prepared  by  diffolving  carbonate  of  pot¬ 
afh  in  phofphorous  acid.  The  folution  is  evaporated, 
and  it  depofits  cryftals  of  the  phofphite  of  potafh .  It  has 
a  fharp  faline  tafte.  It  is  cryftallized  in  four-fided 
re&angular  prifms  with  dihedral  fummits.  It  is  very 
foluble  in  water,  requiring  only  three  parts  of  it  for  fo¬ 
lution.  It  is  not  altered  by  expofure  to  the  air. 

1 1 .  Carbonate  of  Potafh. 


1.  This  fait,  which  is  a  compound  of  carbonic  acid 

and  potafh,  has  been  known  under  a  great  variety  of 
names,  in  fome  meafure  deferiptive  of  its  properties, 
before  its  compofition  was  difeovered  by  Dr  Black.  ^  1 

2.  This  fait  is  obtained  from  vegetable  matters  by  Prepare  , 
burning,  and  walking  out  the  fait  and  evaporating  it  $tlon‘ 
but  the  potafh  obtained  in  this  way  is  not  fully  fatu- 
jrated  with  carbonic  acid.  After  it  has  been  puri¬ 
fied  from  foreign  ingredients,  the  faturated  carbonate 

of  potafh  may  be  prepared  by  expofing  a  pure  folution 
of  potafh  to  carbonic  acid  gas,  as  it  is  difengaged  from 
fermenting  liquors.  The  carbonate  of  potafh,  as  it  is 
formed,  cryftallizes  in  the  folution.  The  cryftals  may 
be  taken  out  and  dried  upon  unfized  paper,  and  put 
up  in  well-clofed  bottles.  Or  it  may  be  prepared  by 
palling  a  current  of  carbonic  acid  gas,  difengaged  from 
the  carbonate  of  lime  by  an  acid,  into  a  folution  of 
potafh,  in  tall  narrow  bottles.  The  carbonate  cryftal¬ 
lizes  at  the  furface  of  the  liquid.  It  may  alfo  be  ob¬ 
tained  by  the  procefs  of  Berthollet,  which  is  to  diftil 
with  an  unfaturated  folution  of  potafh,  folid  carbonate 
of  ammonia,  from  which  the  potafh  carries  off  the  car¬ 
bonic  acid,  while  the  ammonia  is  difengaged  in  the 
ftate  of  gas. 

3.  The  carbonate  of  potafh  cryftallizes  in  quadran- p  ^ 
gular  prifms,  terminated  by  quadrangular  pyramids. 

It  has  a  fweet  alkaline  tafte,  and  changes  vegetable 
blues  to  a  green  colour.  The  carbonate  of  potafh  re¬ 
quires  very  near  four  times  its  weight  of  vrater  to  dif- 
folve>it.  At  the  boiling  temperature  it  diffolves  five- 
fixths  of  its  weight.  It  does  not  cryftallize  by  cool¬ 
ing,  but  only  by  flow  evaporation.  Pelletier  has  ob- 
ferved,  that  carbonate  of  potafh  diffolved  in  boiling 
water,  gives  out  bubbles  of  carbonic  acid  gas,  which 
fhews  that  this  fait  lofes  a  portion  of  its  acid  at  this 
temperature.  Its  fpecific  gravity  is  2.012.  When  it 
is  expofed  to  the  air,  it  foon  efftorefees.  When  it  is 

deliquefeent, 
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deliquefeent,  it  Is  owing  to  part  of  the  potafh  being 
unfaturated  with  carbonic  acid. 

4.  When  it  is  expofed  to  a  flight  degree  of  heat,  it 
lofes  its  water  of  cryflallization.  Part  of  its  carbonic 
acid  alfo  feparates  from  it,  but  the  whole  cannot  be 
driven  off  by  this  procefs.  The  lafl  portions  adhere 
with  a  very  ftrong  affinity. 

5.  When  the  carbonate  of  potafh  is  heated  with  ful- 
phur  at  a  high  temperature,  the  acid  efcapes  in  the 
flate  of  gas  •,  and  there  is  formed  a  fulphuret,  at  the 
moment  of  the  effervefcence  produced  by  the  extrica¬ 
tion  of  the  acid. 

6.  All  the  acids  hitherto  difeovered,  have  the  pro¬ 
perty  of  feparating  the  carbonic  acid  from  potafh, 
and  of  forming  with  its  bafe  particular  falts.  This 
fait  lofes  more  than  a  third  of  its  weight,  by  being 
deprived  of  its  carbonic  acid.  The  component  parts 
of  carbonate  of  potafh  are,  according  to, 
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7.  Potafh  of  commerce  is  never  fatitfated  with  car-  Potafh,  &c. 
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bonic  acid.  It  is  in  this  flate  that  the  carbonate  of  v  f 
potafh  is  generally  employed.  It  has  a  flronger  alku-p0tam0f 
line  tafle,  and  is  more  acrid  and  corrofivc.  It  foon  de-  commerce, 
liquefees  when  expofed  to  the  air.  It  does  not  combine 
with  a  greater  proportion  of  carbonic  acid,  merely  by 
expofure  to  the  atmofphere.  For  the  purpofes  of  the 
manufa&urer  it  is  of  great  importance  to  be  able  to  af- 
certain,  by  a  fimple  tell,  the  quantity  of  pure  potafh  jt5 

in  the  different  kinds  which  are  brought  to  market*  pnnty. 

Mr  Kir  wan  has  propofed  to  difeover  the  proportion  of 
the  fait,  by  determining  the  quantity  of  the  earth  of 
alum  which  is  precipitated  by  the  potafh.  A  differ¬ 
ent  method  has  been  propofed  by  Vauquelin  with 
the  fame  view.  His  method  is  to  faturate  a  given 
weight  of  the  fait  with  nitric  acid  of  known  denfity. 

He  has  alfo  made  a  number  of  experiments  to  dif¬ 
eover  the  quantity  of  foreign  ingredients  in  different 
kinds  of  potafh.  The  following  table  fhews  the  kinds 
of  matter  and  the  proportions  in  lix  fpecies  of  pot- 

affi  *  Ann.  de 

Chirru  xl. 
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Potafh. 

Sulphate  of 
Potafh. 

Muriate  of 
Potafli. 

Infeluble 

Refidue. 

Carbonic 
Acid  and 
Water. 

Total. 

Potafh  of  Ruffia, 

772 

5 

56 

254 

II52 

Potafh  of  America, 

857 

*54 

20 

2 

119 

II52 

American  pearl-afh, 

754 

80 

4 

6 

308 

II52 

Potafh  of  Treves, 

720 

44 

24 

I99 

II52 

Potafh  of  Dantzic, 

603 

*5* 

14 

79 

3°4 

II52 

Potafh  of  Vofges. 

444 

I48 

34 

304 

1 140 

12.  Arfeniate  of  Potafh. 


I .  The  compound  of  arfenic  acid  and  potafh  forms 
a  fait  which  does  not  cryflallize.  When  evaporated 
to  drynefs,  this  fait  deliquefees  in  the  air,  gives  a  green 
colour  to  fyrup  of  violets  without  changing  the  tinc- 
)Sl  tufe  of  turnfole. 

jirties.  2.  When  flrongly  heated  it  fufes  into  a  white  glafs  \ 
and  by  the  contact  of  filica  and  alumina  in  the  cruci¬ 
ble  it  paffes  to  the  acidulous  Hate,  having  been  de¬ 
prived  of  part  of  the  potafh.  Expofed  to  a  red  heat, 
m  clofe  veffels  with  charcoal,  the  arfenic  is  fublimed. 
Wrroylt  is  decompofed  by  the  fulphuric  acid.  It  deeompofes 
HhP.  {alts  which  nave  bafes  of  lime  and  magnefia  ;  forming 
“82  in  the  folution  arfeniates  of  lime  and  magnefia  *. 
more  Super  arfeniate  of  Potafh. — If  the  arfenic  acid  be 

cry-  added  to  the  arfeniate  of  potafh  till  it  no  longer  change 
2es*  the  colour  of  violets,  but  reddens  that  of  turnfole,  it 
yields  regular  tranfparent  cryflals  in  quadrangular 
prifms,  terminated  by  tetrahedral  pyramids.  This 
fait  is  the  arftnical  neutral  fait  of  Macqucr.  He  ob¬ 
tained  it  by  decompofing  the  nitrate  of  potafh,  by 


means  of  the  white  oxide  of  arfenic,  employing  equal 
parts  of  each.  It  is  different  from  the  former,  be- 
caufe  it  cryflallizes,  reddens  vegetable  blues,  and  does 
not  decompofe  falts  with  a  bafe  of  lime  or  magnefia. 

15.  Tungflate  of  Potafh* 

1.  This  compound  of  tungflic  acid  and  potafh,  isprepar'L 
formed  by  diffolving  the  oxide  of  the  metal  in  a  folu-  tion. 
tion  of  pure  potafh,  or  its  carbonate.  The  alkali  is 

not  fully  neutralized.  The  fait  precipitates  from  the 
folution  by  evaporation,  in  the  flate  of  a  white  powr- . 
der.  ...  .  .  9S4 

2.  It  is  diflinguifhed  by  a  cauflic  metallic  tafle,  de-  properties, 
liquefees  in  the  air,  and  is  foluble  in  water.  This  fo- 

lution  in  water  is  decompofed  by  all  the  acids  which 
produce  a  white  precipitate.  This  precipitate  is  a 
triple  fait,  differing  according  to  the  nature  of  the  acid 
which  is  employed -j*.  \  Jonr.de 

Clines 

14.  Molybdate  of  Potafh.  ip,  p.  21. 

I.  The  compound  of  molybdic  ^aeid  and  potafh  is  pfepariL 
formed  by  detonating  three  parts  of  nitre  and  one  of. tion. 

4  B  2  fulphuret 
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Potafh,  &c.  falphuret  of  molybclena  in  a  crucible  $  or  by  combining 
'”J  direClly  the  molybdic  acid  with  potafti.  The  fait  af¬ 
fords  fmall  irregular  cryftals,  from  its  faturated  folution 
in  boiling  water.  According  to  Klaproth,  the  cryftals 
are  in  the  form  of  fmall  rhomboidal  plates,  of  a  (hilling 
$8 6  appearance,  and  heaped  together. 

Properties.  2.  The  tafte  is  metallic.  When  expofed  to  the 
blow-pipe  on  charcoal,  they  fufe  rapidly,  without 
fwelling  up,  and  are  converted  into  fmall  globules, 
which  are  abforbed  by  the  charcoal.  In  a  filver  fpoon 
they  are  melted  by  the  blow-pipe  into  fmall  gray  par¬ 
ticles,  which  fhrink  on  cooling,  and  depofit,  during 
the  procefs,  a  whitifh  powder.  This  fait  is  complete¬ 
ly  foluble  in  diftilled  water  with  the  affiftance  of  heat. 
It  has  an  excefs  of  acid,  and  is  therefore  an  acidulous 
molybdate  of  potafh,  or  fupermolybdate  of  potafh.  It 
is  decompofed  by  the  nitric  acid,  which  unites  with 
the  alkali,  and  precipitates  the  molybdic  acid  in  the 
*  4nit'  fa  form  of  fmall  cryftals  *. 

15.  Chromate  of  Potalh. 


Nothing  farther  is  known  of  the  nature  of  this  fait, 
than  that  it  is  eafily  formed  by  the  combination  of  the 
chromic  acid  with  potafti,  and  that  the  cryftals  are  of 
an  orange  colour,  which  fufficiently  diftinguiflies  them 
from  the  cryftals  of  all  other  falts. 


|  Phil. 
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16.  Columbate  of  Pota(h. 

Columbic  acid,  digcfted  for  an  hour  with  a  folution 
of  potafti,  affords  this  fait  by  evaporation  and  cooling, 
in  the  form  of  white  glittering  fcales,  refembling  the 
concrete  boracic  acid.  It  is  not  changed  by  expofure 
to  the  air,  has  a  difagreeable  acrid  tafte,  and  is  not 
very  foluble  in  cold  water )  but  after  it  is  diffolved, 
the  folution  is  perfeCt  and  permanent.  It  is  decompo¬ 
fed  by  nitric  acid,  and  precipitates  in  the  form  of 
white  powder  f . 

17.  Acetate  of  Potafti. 

1.  This  fait,  which  is  a  compound  of  acetic  acid 
and  potafti,  has  been  long  known  under  a  variety  of 
names,  which  were  derived  from  the  fubftanees  from 
which  it  was  obtained  5  or,  from  its  properties  and  ef- 
fe£ts.  It  was  called  regenerated  tartar ,  fecret  foliated 
earth  of  tartar ,  ejfential  fait  of  wine ,  digejiive  fait  of 
Sylvius,  diuretic  fait.  It  may  be  formed  by  faturating 
carbonate  of  potafh  with  diftilled  vinegar,  and  by  eva¬ 
porating  the  folution  (lowly  to  drynefs.  When  the 
heat  is  too  great,  the  acid  is  decompofed,  and  the  fait 
affumes  a  brown  colour. 

2.  This  fait  has  a  pungent,  and  fomewhat  alkaline 
tafte.  Expofed  to  the  air,  it  becomes  moift.  It  is 
very  foluble  in  water,  and  if  the  folution  be  diluted, 
it  is  fpontaneoully  decompofed  in  clofe  veffels.  Thick, 
mucous  (lakes  are  depofited. 

3.  When  it  is  heated,  it  melts  and  froths  up,  and 
is  then  decompofed  and  charred.  When  diftilled  in  a 
retort,  it  yields  an  acid  liquid,  an  empyreumatic  oil, 
and  a  great  deal  of  carbonic  acid  gas,  and  carbonated 
hydrogen  gas.  In  this  procefs  the  acid  is  completely 
decompofed  ;  what  remains  in  the  retort  is  potafti 
mixed  with  charcoal.  According  to  Prouft,  this  acid 
liquid  contains  ammonia  and  the  pruftic  acid,  and  the 
carbonate  and  pruffiate  of  potafti  are  found  in  the  re¬ 
tort 


4.  This  fait  is  decompofed  by  the  ftrong  acids.  Di¬ 
ftilled  with  fulphuric  acid,  it  yields  an  acetic  acid 
which  is  very  acrid.  The  component  parts  of  the  ace¬ 
tate  of  potafti  are,  according  to  Dr  Higgins, 

38.5  Acid  and  water, 

61.5  Potafti. 


100.0 

3  8.  Oxalate  of  Potafti. 

The  compound  of  oxalic  acid  and  potafti  may  be 
formed  by  direCt  combination  of  the  acid  and  the  alkali. 

The  oxalic  acid  combines  in  two  proportions  with  pot- 
afli7  either  in  a  fmall  quantity,  or  in  fufficient  quanti¬ 
ty  to  faturate  the  potafti.  When  the  a/fid  is  in  ex¬ 
cefs,  it  is  called  the  acidulous  oxalate,  or  fuperoxalate  of 
potafh.  ^  .  99.  : 

1.  The  oxalate  of  potafh  is  formed  by  completely Prepay 
faturating  the  oxalic  acid  with  potafh  j  and  by  adding  tion‘  ! 
an  excefs  of  the  alkali,  cryftals  are  obtained. 

2.  Without  this  excefs  of  acid,  the  fait  does  not  cry- 
ftallize,  but  affumes  a  gelatinous  form.  ‘ 

3.  When  this  fait  cryftallizea,  it  is  in  the  form  Property 
of  fix-fided  prifms,  with  two-fided  fummits.  It  is 
decompofed  by  heat,  and  alfo  by  the  ftrong  acids, 
which  deprive  it  of  a  portion  of  the  potafti,  and  con¬ 
vert  it  into  the  acidulous  oxalate.  With  an  addition 

of  oxalic  acid  the  acidulous  oxalate  is  alfo  formed.  ^ 

Superoxalate  of  Potafh. — 1.  This  fait  exifts  ready  Exiftsi: 
formed  in  the  rumex  acetofa ,  and  the  oxalis  acetofella  ;  pknts.  - 
hence  it  has  been  diftinguiftied  by  the  name  o {fait  of 
for r el,  becaufe  it  is  extra&ed  from  this  plant.  ^5 

2.  This  fait  may  be  formed  by  gradually  combining  Prepare 
potafti  with  a  faturated  folution  of  oxalic  acid.  Whcntion. 

a  fuflicient  quantity  of  the  alkali  has  been  added,  the 
fait  is  precipitated  in  cryftals.  Scheele  difeovered  that 
the  fait  which  is  extracted  from  thefe  plants,  is  in  this 
ftate  of  combination.  He  proved  the  exiftence  of  the 
acid,  and  he  (hewed  that  the  natural  fait  might  be  imi¬ 
tated  by  this  procefs.  ; 

3.  The  cryftals  of  this  fait  are  in  the  form  of  fmall  PiDpeili 
opaque  parallelopipeds.  The  tafte  is  acid,  pungent  and 
bitter.  It  is  not  very  foluble  in  cold  water,  but  folu¬ 
ble  in  about  ten  times  its  weight  of  boiling  water* 
Expofed  to  the  air,  it  undergoes  no  change.  It  is  de¬ 
compofed  by  heat. 

19.  Tartrate  of  Potafti. 

1.  This  is  a  compound  of  tartaric  acid  and  potafh. prepaJ 
It  has  been  long  known  under  the  name  of  foluble  tar-  tion. 
trate ,  and  vegetable  fait.  It  is  formed  by  adding  tartar 

or  cream  of  tartar  to  a  hot  folution  of  carbonate  of  pot¬ 
afti.  The  additions  of  the  tartar  are  to  be  continued 
as  long  as  there  is  any  effervefcence.  The  folution  is 
then  boiled  for  half  an  hour,  filtered  and  evaporated, 
till  a  pellicle  appears  on  the  furface,  and  when  it  is 
allowed  to  cool  (lowly,  it  depofits  cryftals.  ^8 

2.  The  cryftals  of  this  fait  are  in  the  form  of  long,  properf* 
rectangular  prifms,  terminated  by  two-fided  fummits. 

This  fait  has  a  bitter  tafte.  The  fpecific  gravity  is 
2.5567.  Expofed  to  the  air  it  is  deliquefeent.  Foul 
parts  of  cold  water  diffolve  one  of  the  fait  \  hot  water 
diffolves  a  greater  quantity.  When  heated,  it  fwells 

up  and  blackens.  By  diftillation  it  yields  an  acid  li¬ 
quid,  fome  oil,  and  a  great  quantity  of  gas.  It  leaves 

behind 
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lilh,  &c.  behind  a  confiderable  portion  of  alkali,  mixed  with 
chareoal.  It  is  decompofed  by  the  flronger  acids, 
which  deprive  it  of  a  portion  of  its  potafh,  and  reduce 
it  to  the  acidulous  tartrate,  whieh  is  precipitated  in 
the  folution.  By  the  addition  of  tartaric  acid  to  the 
folution  of  this  fait,  it  is  alfo  converted  into  the  acidu¬ 
lous  tartrate. 

Supertartrate  of  Potafh . —  1.  This  is  a  compound  of 
tartaric  acid  with  potafh,  but  with  an  excefs  of  acid. 
The  fubftance  which  is  well  known  under  the  name  of 
tartar ,  and  which  is  found  cncrufled  on  the  bottom 
and  Tides  of  veffels  in  which  wine  has  been  kept,  is 
the  fupertartrate  or  the  acidulous  tartrate  of  potafh  j 
but  in  this  flatc  it  is  very  impure.  It  is  purified^  by 
folution  in  boiling  water,  and  by  filtration  while  it  is 
hot.  When  it  cools,  there  is  a  copious  depofition  of 
the  pure  fait  in  cryflals.  Thefe  are  the  cry  dais  or 
cream  of  tartar. 

2.  It  had  been  long  known  to  chemifts,  that  potafh 
could  be  obtained  from  tartar,  by  expofmg  it  to  a  flrong 
heat,  which  produced  a  controverfy  whether  the  alkali 
exided  ready  formed  in  the  tartar,  or  whether  it  was 
not,  in  fome  way  or  other  produced  by  the  a&ion  of 
heat  during  the  procefs.  This  point  was  not  fully  fettled 
till  Scheele  difeovered  the  method  of  extracting  the 
acid,  the  other  component  part  of  tartar. 

g.  The  cry  dais  of  tartar  arc  in  the  form  of  final  1 
irregular  crydals,  but  chiefly  of  dx-fidcd  prifms.  This 
fait  has  an  unpleafant  acid  tafle,  is  very  brittle,  and  its 
fpecific  gravity  is  1.953.  It  requires  for  its  folution 
30  parts  of  boiling  water,  and  60  of  cold  water.  It 
undergoes  no  change  when  expofed  to  the  air,  but  m 
the  folutien  in  water  the  fait  is  decompofed,  depofiting 
a  mucous  matter,  and  leaving  behind  an  impure  car¬ 
bonate  of  the  alkali. 

4.  Expofed  to  heat,  it  melts,  fwells  up,  blackens, 
and  the  acid  is  totally  decompofed.  When  it  is  diftil- 
led,  an  oily  matter,  and  an  acid  liquid,  which  is  an  im¬ 
pure  acetic  acid,  with  a  great  quantity  of  carbonic  acid, 
are  obtained.  Thi/ acid  was  formerly  called  pyrotar- 
tarous  acid  (z). 

5.  The  component  parts  of  tartar,  according  to  Berg¬ 
man  are, 

Acid  77 
Potafh  23 

100 

Or  of  the  faturated  fait, 

Tartrate  of  potafli  56 
Acid  44 


By  the  analyfis  of  Thenard,  it  is  compofed  of 
Acid  57 
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20.  Citrate  of  Potafli. 


-v 

100; 


This  compound  of  citric  acid  with  potafli  may  be  Properties 
formed  by  combining  together  36  parts  of  the^  acid  priori, 
with  61  parts  of  the  carbonate  of  the  alkali.  This  fait 
is  very  foluble  in  water,  but  little  difpofed  to  cryflal- 
lize.  It  is  very  deliquefeent.  According  to  the  ana- 
lyfls  of  Vauquelin,  it  confifts  of 


Acid 

Potafh 


55*55 

44*45 


100.00 


21.  Malate  of  Potafli. 

This  fait,  which  is  a  compound  of  malic  acid  and 
potafh,  is  deliquefeent,  and  very  foluble  in  water,  but 
its  properties  are  little  known. 

22.  Gallate  of  Potafli. 

The  compound  of  gallic  acid  and  potafli  has  little 
folubility  in  water,  but  its  other  properties  are  un¬ 
known. 

23.  Benzoate  of  Potafli. 

This  fait,  compofed  of  benzoic  acid  and  potafli,  cry- 
ftallizes  on  cooling,  into  fmall  needles.  A  drop  of 
the  folution  fpread  on  the  fide  of  the  vefifel,  as  it  eva¬ 
porates,  exhibits  an  arborefeent  cryftallization.  It  has 
a  fharp  faline  tafle,  is  deliquefeent  in  the  air,  and  very 
foluble  in  water. 

24.  Succinate  of  Potafli. 

This  compound  of  fuccinic  acid  and  potafli,  forms 
cryflals  in  three-fided  prifms  \  the  tafle  is  bitter  and 
faline  *,  it  deliquefees  in  the  air,  and  is  very  foluble  in 
water. 

25.  Saccolate  of  Potafh. 

This  is  the  compound  of  facla&ic  acid  and  potafli.  It 
forms  fmall  cryflals,  which  are  foluble  in  eight  times 
their  weight  of  boiling  water. 

26.  Camphor  ate  of  Potafh. 

1.  This  fait,  which  is  a  combination  of  camphoric  prepara- 
acid  and  potafli,  may  be  formed  by  faturating  a  foltf-tion. 
tion  of  carbonate  of  potafh  with  camphoric  acid.  When 

the  effervefcence  has  ceafed,  the  folution  is  to  be  eva¬ 
porated  with  a  gentle  heat,  when  it  affords  cryflals  by 

cooling.  *  #  •  I007 

2.  The  camphorate  of  potafh  is  in  the  form  of  regular  propertjer. 
hexagonal  cryflals,  which  arc  white  and  tranfparent  *, 

the  tafle  is  bitterifli  and  flightly  aromatic.  Expofed  to 
the  air,  when  it  is  moift,  the  faltlofes  its  tranfparency  ; 
but  if  the  air  is  dry,  there  is  no  change.  It  is  foluble 
in  four  parts  of  boiling  water  \  but  in  water  at  the  tem¬ 
perature  of  6o°,  it  requires  100  parts.  .  #  Ioo8 

3.  Expofed  to,  heat  before  the  blow-pipe,  it  burns  A&ioaof* 

with  heat. 


1006 


(z)  The  pyrotartarous  acid,  the  pyromucous,  and  the  pyroligneous  acids,  were  difeovered  by  Fourcroy  and 
Vauquelin  to  be  nothing  elfe  than  the  acetic  acid  impregnated  with  extraneous  Jubilances,  particularly  with  whaU 
^called  an  empyreumatic  oil.  See  Annates  de  Chivue^  xxxv.  p.  161. , 
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with  a  blue  frame,  and  the  potafh  remains  behind  pure. 
When  the  heat  is  flronger,  it  froths  up,  the  acid  is 
fublimed,  and  it  gives  out  a  thick  fmoke,  which  is 
(lightly  aromatic. 

4.  It  is  decompofed  by  the  mineral  acids.  If  the 
folution  be  much  diluted  with  water,  the  decofnpofition 
is  not  perceptible  \  but  if  brought  to  the  confidence  of 
a  thick  fyrup,  the  camphoric  acid  cry  flail  izes  in  cool¬ 
ing.  A  new  fait  alfo  is  partially  cryflallized.  By  fo¬ 
lution  in  cold  water  the  acid  may  be  feparated. 

5.  The  camphorate  of  potafh  is  foluble  in  alcohol, 
and  it  burns  with  a  deep  blue  flame. 

6.  It  is  decompofed  by,  1.  Nitrate  of  barytes  and  of 
filver  ;  2.  By  all  the  falts  whofe  bafe  is  lime  *,  3.  Sul¬ 
phate  of  iron  \  4.  Muriate  of  tin  and  of  lead  *. 
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28.  Mellate  of  Potafh. 


}  ibid. 
xxxvi. 
p.  208. 


29. 


La£late  of  Potafh. 


This  fait  is  only  known  as  being  deliquefeent,  and 
foluble  in  alcohol.  . 


3°* 


Prufliate  of  Potafh. 


The  compound  of  pruflic  acid  and  potafh,  is  formed 
by  diffolving  the  alkali  in  the  acid.  The  fait  is  very 
foluble  in  water,  produces  a  green  colour  on  vegetable 
blues,  and  with  the  application  of  a  moderate  heat,  it 
is  decompofed. 

Sebate  of  Potafh. 


31- 


|j  Ibid. 
xxxix. 
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This  fait  has  been  little  examined.  According  to 
the  experiments  of  Thenard,  it  has  little  tafle,  is  not 
affedled  by  expofure  to  the  air,  and  is  decompofed  by 
the  fulphuric,  nitric,  and  muriatic  acids  :  the  folution, 
if  it  be  concentrated,  becoming  folid  on  the  addition 
of  the  acid  from  the  cryflallization  of  the  febacic 
acid  11. 


3  2.  Urate  of  Potafh. 


This  compound  of  the  uric  acid  with  potafh,  is  form¬ 
ed  by  triturating  the  acid  with  the  alkali.  The  mix¬ 
ture  aflumes  the  form  of  a  faponaceous  pafle,  which  is 
Very  foluble  in  water,  when  there  is  an  exeefs  of  the 


alkali,  but  lefs  fo  when  the  acid  is  faturated.  This  Soda.|b 
fait  has  little  tafle  ;  when  neutralized  is  not  very  folu-  '7— vta 
ble  in  water,  and  feems  little  difpofed  to  cryffallize.^J^  "<9 
It  is  decompofed  by  the  muriatic  acid  *.  Chirn^ 


IV. 


Compounds  of  Potafh  with  Inflammable  Sub-1’ 
fiances. 


p.  in 


27.  Suberate  of  Potafh. 

1.  This  fait,  which  is  a  compound  of  fuberic  acid 
vrIth  potafh,  is  formed  by  faturating  the*  acid  with  the 
cryflallized  carbonate  of  the  alkali. 

2.  It  cryflallizes  in  four-fided  prifms,  which  have  un¬ 
equal  fides.  The  tafle  is  bitter  and  faline.  It  reddens 
vegetable  blues,  and  is  very  foluble  in  Water. 

3.  Expofed  to  heat,  it  fwells  up  and  melts  •,  the 
acid  is  diflipated,  and  the  potafh  remains  behind.  It 
is  decompofed  by  the  mineral  acids,  which  combining 
with  the  potafh,  precipitate  the  fuberic  acid.  It  is  de¬ 
compofed  alfo  by  barytes,  by  all  the  metallic  falts,  by 
fulphate  and  phofphate  of  alumina,  by  the  nitrates  and 
muriates  of  lime  and  of  alumina  f . 


T.  Potafh  is  very  foluble  in  alcohol.  The  folution 
affumes  a  red  colour,  and  becomes  acrid.  It  is  by  a 
folution  of  potafh  in  alcohol,  that  the  former  is  obtain¬ 
ed  in  a  flate  of  purity  }  for  the  alcohol  diflolves  the 
potafh,  while  other  fubflances  are  depofited.  By  the 
application  of  heat  to  this  folution,  there  is  a  partial 
decompofltion  of  the  alcohol* 

2.  Ether  has  no  perceptible  a£lion  on  potafh. 

3.  Potafh  readily  enters  into  combination  with  the 
fixed  oils,  but  particularly  with  that  clafs  of  them  de¬ 
nominated  fat  oils  ;  and  forms  with  them  very  import¬ 
ant  compounds,  namely,  foaps.  The  compound  with 
potafh  and  the  fat  oils  is  a  foft  foap. 

4.  Potafh  alfo  enters  into  combination  w  ith  the  vo¬ 
latile  oils,  but  in  very  fmall  proportion,  which  likewrife 
forms  a  fpecies  of  foap. 
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S£CT.  II.  Of  SODA  and  its  Combinations . 


The  mellitic  acid  combines  with  potafh,  and  .forms 
this  fait,  which  is  fully  faturated  with  the  acid,  and  in 
this  flate  it  cryflallizes  in  long  prifms  *,  but  with  an  ad¬ 
ditional  portion  of  acid,  an  acidulous  mellate,  or  fuper- 
mellate,  is  formed.  This  fait,  as  Vauquelin  obferves, 
alfo  cryflallizes  \  but  the  properties  of  thefe  falts  have 
not  been  much  examined  j. 


1 .  Soda,  the  other  fixed  alkali,  has  been  diflinguifh- 

ed  by  a  great  number  of  different  names.  It  w  as  cal-x 
led  fojjil  or  mineral  alkali ,  becaufe  it  w  as  fuppofed  that 
it  only  exifled  in  the  mineral  kingdom.  It  is  the  fub- 
flance  which  is  mentioned  in  Scripture  as  a  detergent, 
under  the  name  of  nitre.  '  I 

2.  This  alkali  exifls  in  great  abundance  in  different  Found ' 
parts  of  the  earth,  and  particularly  on  the  furface  of  the  foil 
the  foil  in  Egypt,  where  it  is  diflinguifhed  by  the  name 

of  natron .  It  is  alfo  found  on  the  walls  of  caves  and 
places  under  ground,  and  old  edifices. 

But  the  foda  of  commerce  is  generally  obtained  from  o^tair 
different  fpecies  of  plants  w  hich  grow  on  the  fea-fhore  •  from  p| 


and  as  it  is  prepared  from  them,  it  has  received  dif¬ 
ferent  names  in  different  countries.  The  falfola  foda 
yields  this  alkali  in  greatefl  abundance.  This  plant 
is  called  barilla  in  the  Spanifh  language,  and  from  this 
the  foda  which  is  prepared  on  the  fhores  of  that  coun¬ 
try,  has  been  called  barilla  aflses .  For  the  purpofes 
of  commerce  alfo,  foda  is  prepared  in  great  quantities 
from  the  afhes  of  another  tribe  of  marine  plants,  namely 
the  algce ,  and  particularly  from  the  fuct,  all  of  which 
yield  it  in  greater  or  lefs  proportion.  As  it  is  prepar¬ 
ed  from  thefe  plants,  it  is  known  in  France  by  the 
name  of  varec ,  and  in  Britain  by  the  name  of  kelp. 

Soda  exifls  in  great  abundance  in  the  waters  of  the 
ocean.  There  it  is  in  combination  with  the  muriatic 
acid,  forming  the  well-known  compound  of  common 

fiiu 

3.  In  many  of  their  properties  foda  and  potafh  ap-FirfMij 
proaeh  very  near  to  each  other.  They  wrere  according-  ftingwJ 
ly  confidered  as  the  fame  alkali,  till,  towards  the  mid-^mH 
die  of  the  18th  century,  by  the  experiments  of  Duha-“  l* 
mel,  Pott,  and  Margraff,  they  w  ere  diflin£tly  charae- 
terifed,  and  the  properties  of  each  fully  afeertained. 

4.  The  foda  of  commerce  is  in  very  different  degrees  purifica 
of  purity,  according  to  the  care  and  attention  w  ith  non 
which  it  is  prepared,  and  the  purpofes  for  which  it  is 
intended.  To  have  it  perfectly  pure,  it  muff  be  fub- 
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a,  5cc.  je&ed  to  a  fimilar  proccfs  with  thofe  which  have  been 
already  detailed  for  the  purification  of  potafh  $  and  by- 
means  of  thefe  proceffes  it  may  be  procured  in  a  folid 
and  cryftallinc  form. 

5.  When  foda  is  in  a  ftate  of  purity,  it  is  ufually  ia 
the  form  of  folid  plates,  of  a  grayifh  white  colour,  and 
the  tafte  exactly  fimilar  to  that  of  potafh.  It  is  alfo 
extremely  caufiic  and  corrofive.  By  flow  evaporation 
from  a  folution  in  alcohol,  it  affumcs  the  form  of  prif- 
matic  cryftals  j  but  thefe,  when  expofed  to  the  air,  very 
foon  efflorefce,  and  fall  to  powder.  Soda  changes  the 
blue  colour  of  vegetables  to  green.  Its  fpecific  gravity 
is  1.336.  When  it  is  expofed  to  heat,  it  foftens,  and 
readily  melts.  It  liquefies  by  the  a&ion  of  heat  like 
an  oily  matter,  and  when  it  becomes  red-hot,  boils,  and 
is  reduced  to  vapour,  which  is  the  foda  unchanged,  ex¬ 
tremely  acrid,  and  corroding  the  fkin  when  it  corses 
in  contadl  with  it. 

6.  When  expofed  to  the  air,  it  firfl  becomes  moifl 
and  foft,  by  abforbing  water  and  carbonic  acid  j  but 
when  the  air  becomes  dry,  it  efflorefees  and  falls  into  a 
powder  $  and  in  this  refpe<ft  is  fufficiently  diftinguifhed 
from  potafh.  Soda  has  a  very  great  affinity  for  water. 
When  the  dry  alkali  is  moiftened  with  water,  it  is  ab- 
forbed,  and  becomes  folid,  with  the  extrication  of  calo¬ 
ric.  When  more  water  is  added,  it  diflolves,  and  alfo 
gives  out  heat,  and  a  peculiar  odour,  which  is  no  doubt 
owing  to  a  portion  of  the  alkali  raifed  in  the  flate  of 
vapour  along  with  th*  water. 

7.  Soda,  as  well  as  potafh,  is  to  be  confidered  as  a 
ft aniC*  Ample  fubftance  \  for  no  attempt  which  has  yet  been  made 

to  decompofe  it  has  fucceeded.  Supported  by  certain 
analogies,  Fourcroy  is  of  opinion  that  foda  is  a  com¬ 
pound  of  magnefia  and  azote }  and  he  thinks  this 
conjecture  derives  fome  degree  of  probability  from  the 
conftancy  with  which  magnefia  accompanies  foda  in  the 
waters,  and  different  compounds,  of  which  this  alkali 
)27  makes  a  part  j  efpccially  in  animal  matters  and  marine 
;&ures  productions.  Vauquelin,  he  obferves,  has  deteCted 
t  lts  magnefia  in  confiderable  abundance  in  the  affies  of  the 
ofi"  falfola  foda  ;  and  the  fame  earth  is  always  obtained  in 
great  quantity  during  the  procefs  for  the  extraction 
and  purification  of  foda. 

8.  The  affinities  of  foda  are  the  fame  with  thofe  of 
potafh. 

9.  Soda  is  employed  for  many  fimilar  purpofes  as 
potafh.  On  account  of  fome  of  its  qualities,  it  is  pre¬ 
ferred  to  potafh,  in  many  manufactures,  becaufe  it  is 
lefs  acrid  and  corrofive,  and  is  therefore  lefs  apt  to  de- 
firoy  the  texture  of  animal  and  vegetable  matters  to 
vhich  it  is  applied. 

I.  ACtion  of  Phofphorus  on  Soda. 

fn$  r 

ho*  Soda  fcarcely  enters  into  combination  with  phofpho¬ 
rus.  There  is  no  phofphuret  formed  either  by  the  dry 
or  humid  way )  but  when  phofphorus  is  boiled  with  a 
pure  folution  of  foda,  phofphorated  hydrogen  gas  is 
evolved  in  the  fame  way  as  when  it  is  treated  with 
potafh. 

II.  ACtion  of  Sulphur  on  Soda. 

Soda  readily  combines  with  fulphur  by  fimple  tritu¬ 
ration,  by  fufion,  and  by  the  humid  way.  In  the  two 
firfl  cafes,  there  is  formed  a  fulphuret  of  foda,  which 
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may  be  decompofed  by  heat,  and  by  the  acids,  and  Soda,  &c. 
which  decompofes  water  in  the  fame  way  as  the  ful-  * 

phuret  of  potafh.  By  the  humid  way  there  is  formed 
a  hydrogenated  fulphuret  of  foda,  which  has  an  ex¬ 
tremely  fetid  odour,  and  emits,  by  the  aCtion  of  the 
acids  which  decompofe  it,  fulphurated  hydrogen  gas. 


Hydrofulphuret  of  Soda. 

This  may  be  prepared  in  the  fame  way  as  the  hydro¬ 
fulphuret  of  potafh.  It  forms  a  cryffallized  fait  in  the 
fliape  of  four-fided  prifms,  terminated  by  quadrangular 
pyramids.  The  cryftals  are  colourlefs,  inodorous,  and 
very  foluble  in  water.  When  this  fait  is  expofed  to 
the  air,  it  deliquefees,  and  becomes  of  a  green  colour. 

It  is  decompofed  by  the  aClion  of  acids.  Soda,  it 
would  appear,  has  lefs  affinity  for  fulphur  and  fulphu¬ 
rated  hydrogen,  than  potafh. 

III.  Compounds  of  Soda  with  the  Acids. 

1.  Sulphate  of  Soda. 

1.  This  fait,  which  is  a  compound  of  fulphuric  acid 
and  foda  is  well  known  under  the  name  of  Glauber's  fait , 
from  the  name  of  Glauber,  a  German  chemift,  who 
difeovered  it,  in  examining  the  refiduum  of  the  decom- 
pofition  of  common  fait  by  means  of  fulphuric  acid.  It 

has  alfo  been  called  the  admirable  fait  of  Glauber ,  ames*  " 

triolated  mineral  alkali ,  and  vitriol  of  foda.  I0^i 

2.  This  may  be  obtained  by  the  direCl  combi- Prepara- 
nation  of  fulphuric  acid  and  foda.  But  it  is  more  com-  ^on* 
monly  prepared  by  the  decompofition  of  muriate  of  fo¬ 
da  or  fea  fait,  by  means  of  fulphuric  acid.  The  folu¬ 
tion  is  then  to  be  filtered,  purified  and  cryftallized  in 

the  ufual  way. 

3.  It  cryftallizes  by  flow  evaporation,  in  tranfparent,  Properties, 
fix-fided  prifms,  terminated  by  two-fided  fummits  $  but 

the  cryftals  are  feldom  regular,  and  the  fides  of  th e*Manchef 
prifms  are  furrowed.  The  tafte  is  cool,  bitter,  and  ^eifl:  vo1* 
naufeous.  The  fpecific  gravity  is  1.4457  *.  xxvm. p.  13. 

4.  When  it  is  expofed  to  the  air,  efpecially  when  the  Adfion^of 
air  is  dry,  it  efflorefees,  which  is  owing  to  the  efcape  of  air. 

the  water  of  cryftallization.  It  lofes  about  0.3  of  its 
-weight.  It  is  very  foluble  in  cold  water,  and  it  re¬ 
quires  only  ^ths  of  its  weight  of  boiling  water.  ^34 

5.  When  it  is  expofed  to  heat,  it  melts  on  account  Of  heatv 
of  the  great  quantity  of  water  of  cryftallization  which 

it  contains  }  and  this  is  called  the  aqueous  fufion .  Af¬ 
terwards  it  dries  when  the  water  is  evaporated.  It 
lofes  about  .58  of  its  weight.  To  melt  it  afterwards, 
it  muft  be  expofed  to  a  red  heat  long  continued,  which 
is  called  the  igneous  fufion .  After  it  is  cooled,  it  is 
found  to  have  fuffered  no  change.  When  water  is  ad¬ 
ded,  it  returns  to  its  former  ftate. 

6.  It  is  decompofed  by  means  of  charcoal,  which 

at  a  red  heat  converts  it  into  fulphuret  of  foda,  by  de- 
priving  the  acid  of  its  oxygen.  The  component  parts  Compofi- 
of  this  fait,  according  to  Bergman,  are  tion. 

Acid  27 
Soda.  15 
Water  58 


But; 


IQO 
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Qf  heat. 
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But  according  to  Mr  Kirwan,  it  is  compofcd  of 
Cryftallized.  Dried  at  7000. 

23'52  -  56 

18.48  -  44 


Acid 

Soda 


Water  58. 


*  :rich6l 
Journ,  iii. 
p.  2x5. 


100.00 


100 


It  is  decompofed  by  barytes  j  and  by  potafh,  but  lefs 
powerfully.  Lime  and  ftrontitcs  are  alfo  capable  of 
producing  a  partial  decoinpofition  in  the  humid  way, 
and  in  contaCt  with  the  air.  .  * 

7.  This  fait  is  a  good  deal  employed  in  medicine,  as  a 
purgative  ;  in  chemiftry,  for  the  purpofe  of  decompofmg 
other  fubftances  ^  and  in  the  arts,  for  the  extraction  of  foda. 


1036 

Difcovcry. 


2.  Sulphite  of  Soda. 

I.  This  fait,  which  is  a  compound  of  fulphurous 


acid  and  foda,  was  firft  taken  notice  of  by  Berthollet. 
It  is  prepared  by  palling  fulphurous  acid  gas  into  a  fa- 
turated  folution  of  carbonate  of  foda.  The  fulphite  of 
foda  is  precipitated  at  firft,  in  a  cotifufed  mafs  of  very 
fmall  cryftals,  which  are  re-diffolved  in  warm  water, 
and  crystallize  again  on  cooling. 

2.  The  cryftals  of  fulphite  of  foda  are  in  four-fided 
prifrns,  two  broad,  and  two  narrow,  terminated  by  two- 
fided  fummits.  They  are  perfectly  tranfparent.  The 
tafte  is  cool  and  fulphureous.  The  fpecific  gravity  is 
2.9566. 

3.  Expofed  to  the  air,  it  efRorefces,  and  the  pow¬ 
der  formed  on  the  furface  is  converted  into  a  fulphate. 
It  is  extremely  foluble  in  water.  Boiling  water  takes 
up  more  than  its  own  weight.  It  cryftallizes  again 
on  cooling,  but  fometimes  the  folution  is  formed  into  a 
fingle  mafs  when  it  is  expofed  to  the  air  5  and  if  quickly 
cooled  with  agitation,  it  affords  nothing  but  needle- 
formed  cryftals.  This  folution  expofed  to  the  air  is 
converted  into  the  fulphate* 

4.  This  fait  readily  undergoes  the  aqueous  fufion  j 
if  the  heat  be  increafed,  a  portion  of  fulphur  is  driven 
off,  and  it  is  converted  into  a  fulphate. 

5.  It  is  decompofed  by  means  of  the  acids,  whch  dif- 
engage  the  fulphurous  acid  in  the  ftate  of  gas.  The 
oxymuriatic  acid  gas  brought  into  contact  with  a  folu¬ 
tion  of  this  fait  in  water,  inftantly  converts  it  into  ful¬ 
phate.  It  is  decompofed  by  barytes,  lime  and  potafh  *, 
by  ,the  fulphates  of  lime,  of  ammonia,  and  of  mag- 
nefia. 

6.  The  component  parts  of  this  fait  have  been  found 
by  analyfis  to  be, 


Sulphurous  acid 

Soda 

Water 


3* 

18 


5* 


100 


It  has  i!ct  been  applied  to  any  ufe. 


3.  Nitrate  of  Soda. 


*°43 

ProDextics. 


1.  This  compound  of  nitric  acid  and  foda  was  former¬ 
ly  known  by  the  name  of  cubic  nitre ,  and  rliomboidal 
nitre.  It  is  prepared  by  the  direCl  combination  of  the 
acid  with  the  alkali  •,  or  by  decompofmg  the  muri¬ 
ate  or  carbonate  of  foda  by  nitric  acid. 

2.  It  cryftallizes  in  the  form  of  rhomboids  andprifms. 
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The  tafte  is  cooling,  out  more  bitter  than  that  of  the  Soda, 
nitrate  of  potafh.  u“ “v 

3.  The  fpecific  gravity  is  2.0964.  Expofed  to  the 

air,  it  attra&s  moifturc  in  a  flight  degree.  It  is  foluble 
in  three  parts  of  cold  water,  and  in  lefs  than  its  own 
weight  of  boiling  water.  I0^ 

4.  When  it  is  thrown  on  red-hot  coals,  it  decrepitates  Heat.  1 
flightly  •,  it  is  not  fo  fufible  as  nitre,  but  it  is  alfo  de- 
pompofed,  and  gives  out  oxygen  gas  mixed  with  azotic 
gas. 

5.  In  its  decoinpofition  it  is  fimilar  to  the  nitrate  of 
potafh.  It  detonates,  hoxvever,  lefs  powerfully  with 
combuftible  bodies,  and  burns  them  with  lefs  facility. 

It  is  decompofed  by  barytes  and  potafh.  104 

6.  The  proportions  of  its  conftituent  parts  are,  ac-.Compoj 
cording  to  Bergman, 

<  Acid  43 

Soda  32 
Water  25 


tion. 


100 

According  to  Mr  Kirwan, 


Dried  in  a  heat  of  4CO0. 
Acid  53.21 
Soda  40.58 
Water  6.21 


After  being  ignited. 

57*55 

42*34 

00.00 


100.00  •  99*^9  f. 

4.  Nitrite  of  Soda. 


f  Nickel 
Jovr.  iii 
p.  215. 


Chemifts  arc  not  acquainted  with  the  properties  of 
this  fait,  although  it  is  known  to  be  formed  after  the 
partial  decoinpofition  of  nitrate  of  foda  by  means  of 
heat. 


Muriate  of  Soda. 


1.  The  muriate  of  foda,  which  is  a  compound  of  mu-ComiW 

riatic  acid  and  foda,  of  all  the  other  falts,  from  its  great  fait, 
abundance  in  nature,  and  its  valuable  ufes,  was  the 
earlieft  known  under  the  name  of  fait*  It  has  been  1Q^ 
diftinguiflied  by  the  names  of  common  fait ,  kitchen  fait ,  Barnes! 
feafalt ,  and  fometimes  fal  gemy  rock  fait .  IC4g 

2.  This  fait,  which  is  found  in  fuch  abundance  in  Abunde 
nature,  is  never  formed  by  art*  In  fome  parts  of  the  in  natun 
xvorld  it  exifts  in  the  bowels  of  the  earth  in  large  maf- 
fes,  from  whence  it  is  dug  out,  and  fimply  reduced  to 
powder,  to  be  applied  to  ufe.  But  to  obtain  it  from  the 
waters  of  the  ocean,  in  which  it  exifts  in  different  propor¬ 
tion,  according  to  the  temperature,  the  climate,  and  other 
cireumftances,  it  muft  be  extra&ed  by  evaporation, 
which  is  effe&ed  by  different  proceffes,  according  to 
the  ftrength  of  the  folution,  and  the  art  of  the  manu¬ 
facturer.  In  fome  parts  of  the  world,  all  that  is  done 
is  to  colleCt  the  fait  as  it  forms  on  the  fhores  of  the  fea, 
or  on  the  rocks,  by  the  evaporation  of  the  water  ^  but, 
in  general,  fome  art  is  neceffary,  even  when  the  fait  is 
obtained  by  fpontaneous  evaporation.  On  the  coafts 
of  France,  Spain',  Portugal,  and  the  fhores  of  the  Me¬ 
diterranean,  the  fca  water  is  admitted  into  ponds  du¬ 
ring  the  flowing  of  the  tide,  and  its  return  is  pre¬ 
vented  by  fluices  which  are  fliut.  It  is  then  evapo¬ 
rated  by  the  heat  of  the  fun ;  and,  as  this  evaporation 
is  gradual  and  flow,  the  fait  cryftallizes  in  large 
cubes,  and  it  is  known  in  commerce  by  the  name  of 

Ion 
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$tc.  hay  fahy  from  the  circumftance  of  its  having  been  form- 
*■ '  ed  in  creeks  and  bays  of  the  fea. 

9  3.  But  as  this  procefs  can  only  be  followed  in  thofe 

I  climates  where  there  is  a  fufficient  degree  of  tempera- 
ture  to  promote  the  evaporation  fpeedily  j  artificial 
heat  is  generally  employed  in  the  manufacture  of  fait. 
Sometimes  the  water  is  received  in  large  ponds  or  fiat 
veflels,  where  it  is  allowed  to  evaporate  for  fome  time 
in  the  open  air.  It  is  afterwards  boiled  in  flat  iron 
pans  \  and,  during  the  boiling,  the  impurities  which  rife 
to  the  furface  are  removed.  When  the  water  is  fuffi- 
ciently  concentrated  by  the  evaporation,  a  pellicle  forms 
on  the  furface,  which  is  the  cryflallization  of  the  fait. 
This  falls  to  the  bottom,  and  another  pellicle  forms, 
till  the  whole  of  the  fait  is  cryftallized.  The  purity 
of  the  fait  and  the  fize  of  the  cryftals  depend  on  the 
flow  evaporation  ;  and  hence  it  is,  that  the  pureft  fait, 
as  it  is  manufactured  in  Britain,  is  that  which  is  called 
Sunday  fait.  This  is  obtained  from  the  laft  quantity  of 
water  which  is  boiled  on  the  Saturday  night  *,  and  as  it 
has  time  to  cool  {lowly,  the  evaporation  is  more  gradual, 
f  50  and  the  cryftals  are  purer  and  larger, 
tefca-  4.  But  in  this  ftate  the  muriate  of  foda  is  far  from 
LC  being  pure.  A  very  ingenious  method  has  been  pro- 
pofed  for  the  purification  of  fea  fait  by  Lord  Dundon- 
ald.  The  falts  with  which  common  fait  is  impregnated, 
are  more  foluble  in  water  than  the  fait  itfelf,  and  they 
diflolve  in  much  greater  proportion  in  hot  than  in  cold 
water.  But  common  fait  is  nearly  equally  foluble  in 
both.  On  this  principle,  therefore,  the  procefs  pro¬ 
ceeds  :  A  quantity  of  fait  to  be  purified  is  put  into  a 
eonical  veffel  or  balket,  which  is  (lightly  (topped  at 
the  apex,  fo  that  the  water  may  pafs  through.  A  Sa¬ 
turated  folution  of  common  fait  is  then  prepared.  This 
folution  of  fait  is  poured  boiling  hot  over  the  fait  in 
the  balket.  It  can  diffolve  none  of  the  common  fait 
in  the  balket,  becaufe  it  is  already  faturated  *,  but,  as 
it  paffes  through,  it  diffolves  the  other  falts,  and  carries 
them  along  with  it.  It  was  found  by  experiment,  that 
a  faturated  folution  of  1  lb.  of  common  fait  poured  Up¬ 
on  1  clbs.  removes  about  ^ths  of  all  the  foreign  falts  with 
whieh  it  is  impregnated. 

Uher  5-  But,  even  after  this  procefs,  the  fait  is  not  per* 
pre  Fes.  feCtly  pure  for  the  purpofes  of  chemiftry.  For  this 
purpofe  it  may  be  diffolved  in  four  parts  of  cold  wa¬ 
ter.  Filter  the  folution,  to  feparate  any  fubftances 
with  which  it  is  mixed.  Pour  into  it  fome  drops  of  a 
folution  of  foda,  till  no  farther  precipitate  is  obferved. 
The  fluid  is  then  to  be  evaporated,  and  the  fait,  as  it 
forms  on  the  furface  in  fmall  cubical  cryftals,  may  be 
extracted  j  or  it  may  be  obtained  in  larger  cryftals  by 
flow  evaporation. 

It  may  alfo  be  purified,  by  dropping  into  a  folution 
of  common  fait,  a  folution  of  muriate  of  barytes,  and 
then  of  carbonate  of  foda,  as  long  as  any  precipitate  is 
formed.  The  liquid  may  then  be  filtered  and  evapora- 
ted,  till  the  folution  cryftallizes. 

MrtL.  6.  The  muriate  of  foda  cryftallizes  in  perfeCt  cubes  5 
but  from  thefc  there  arc  feveral  deviations  in  the  form 
of  its  cryftals.  Sometimes  the  angles  of  the  cubes  are 
truncated  *,  fome  times  they  are  in  the  form  of  octahe¬ 
drons  ;  which  is  the  cafe  when  common  fait  is  dilfol- 
ved  in  human  urine,  and  allowed  to  evaporate  fponta- 
neoufly.  But  the  primitive  form  of  the  cryftal,  as  well 
as  of  the  integrant  particle,  according  to  Hauy,  is 
Vo L.  V.  Part  IL 
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the  cube.  The  tafte  is  fwec-tlflv  and  agreeable,  and  Soda.&c^ 
is  that  which  is  properly  called  fait,  with  which  all  '  ^  ^ 

fimilar  taftes  are  compared.  The  fpecific  gravity  is 
2.120.  #  1053 

7.  It  undergoes  no  change  by  expofure  to  the  am  A&ion©f 
Common  fait  attracts  moifture  from  the  atmofphere  * 
but  this  is  owing  to  an  impregnation  of  other  falts  , 
which  are  deliquefeent.  Thefe  falts  are  muriate  of 
magnefia,  fulphate  of  magnefia,  and  fulphate  of  lime. 

It  is  from  thefe  that  it  is  to  be  purified  by  the  pro-  1054 
cefles,  which  have  been  deferibed  above.  It  is  folu-  and  water, 
ble  in  little  more  than  2\  times  its  Weight  of  water  ; 
and  it  is  almoft  equally  foluble  in  hot  and  cold  wa¬ 


ter. 

8.  When  it  is  expofed  to  a  ftrong  heat,  it  decrepi¬ 
tates  and  gives  out  its  water  of  cryflallization.  It 
melts  in  a  red  heat,  and  rifes  in  the  air  in  the  ftate  of 
white  vapour  \  but  it  is  unchanged  }  for  if  this  vapour 
be  collected  by  condenfing  it  in  the  cold,  it  is  found  to 
poffefs  all  the  properties  of  common  fait. 

9.  The  muriate  of  foda  is  decompofcd  readily  by  X)eCorripo{I- 
fulphuric  acid,  as  well  as  by  feveral  other  acids  which  tion. 
have  a  ftronger  attraction  for  its  bafe  than  the  muri¬ 
atic  acid j  or  by  the  aid  of  double  affinity,  when  an 

acid  is  in  combination  with  a  bafe,  which  at  the  fame  io^ 
time  aCts  on  the  muriatic  acid.  It  is  by  means  of  the  By  fulphu- 
fulphuric  acid  that  the  chemift  procures  muriatic  acid  ric  acid, 
from  the  muriate  of  foda.  Sometimes  the  fait  is  de¬ 
compofcd  by  the  fame  acid  to  obtain  the  foda.  The 
fulphuric  acid  combines  with  the  foda,  and  forms  ful¬ 
phate  of  foda,  while  the  muriatic  acid  is  difengaged, 
and  that  it  may  not  be  loft,  it  is  conveyed  into  a  leaden 
chamber,  which  contains  a  folution  of  ammoniac,  where 
it  forms  fal  ammoniac.  The  fulphate  of  foda  is  ex¬ 
pofed  to  ftrong  heat  in  a  furnace,  to  drain  off  any 
portion  of  fulphuric  acid  that  it  may  contain.  It  is 
then  mixed  with  its  own  weight  of  chalk,  and  half  its 
weight  of  charcoal  in  powder.  The  mixture  is  ftrong- 
ly  heated  in  a  reverberatory  furnace,  and  occafionally 
ftirred  to  permit  the  efcape  of  gas  and  fulphur,  which 
fly  off.  When  the  mafs  cools,  it  becomes  folid  and 
black.  The  charcoal,  in  decompofing  the  fulphuric 
acid  of  the  fulphate  of  foda,  fets  the  fulphur  free, 
which  combines  with  the  lime  of  the  carbonate  of  lime, 
and  is  partly  fublimed  \  while  a  part  of  the  carbonic 
acid  combines  with  the  foda  \  fo  that  the  product  is  a 
mixture  of  carbonate  of  foda,  of  lime  and  charcoal,  ana¬ 
logous  to  the  foda  of  commerce.  In  this  way  0.58  of 
crude  foda  may  be  extracted.  Other  acids,  as  well  as 
the  fulphuric,  fuch  a*  the  acetic,  the  phofphoric,  and 
boracic,  have  been  propofed  to  be  employed  with  the 
fame  view  5  or  indeed,  any  acid  which  has  a  ftronger 
affinity  for  the  foda  than  the  muriatic  acid,  and  is  not 
decompofed  with  much  difficulty. 

10.  But  thefe  precedes  are  not  fufficiently  economi¬ 
cal  to  anfwer  the  purpofes  of  the  manufacturer  ;  Other 
proceffes  have,  therefore,  been  propofed  and  tried  with 
the  fame  view  ;  but  fcarcely  any-  has  fueeceded.  This 
fait  is  very  readily  decompofed  by  barytes  or  potafli, 
which  combines  with  the  muriatic  acid,  and  fets  the 
foda  free  *,  but  the  expence  of  preparing  thefc  fubftances 
far  exceeds  the  price  of  the  foda  in  the  market,  fo  that 
they  cannot  be  employed  to  advantage. 

It  has  been  propofed  to  decorapofe  fea  fait  by  means  Gv  In uL 
of  lime,  for  obtaining  the  foda.  Seda  is  feparated 
4  C  ’  from 


*  Refearch , 
p.  59,  and 
1 1  2. 
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from  the  acid  by  mixing  the  common  fait  "with  lime, 
in  the  form  of  pafte,  and  by  expofmg  it  to  moifture. 
In  a  fhort  time  the  foda  appears  m\  the  furfaee  in  the 
ftate  of  efflorefcence.  Scheele,  it  is  obferved  by  Ber- 
thollet,  was  the  firft  who  noticed  the  decompofition  of 
the  muriate  of  foda  by  means  of  lime.  He  explains 
this  decompofition  by  fhowing,  that  lime  a&s  on  falts 
with  fixed  alkaline  bafes.  It  decompcfes  a  fmall  part 
of  the  muriate  of  foda,  with  which  it  is  in  contact,  and 
the  foda,  eliminated  by  this  means,  combines  with  the 
carbonic  acid  of  the  atmofphere.  The  carbonate  ©f 
foda  efflorefccs,  fo  that  it  oppofes  all  refiftance  to  the 
a&ion  of  the  lime,  and  the  decompofition  of  the  muri¬ 
ate  of  foda  continues  until  it  is  impeded  by  the  quan¬ 
tity  of  muriate  of  lime  formed.  It  is  in  this  way  that 
the  fame  philofopher  accounts  for  the  formation  of  fo¬ 
da  in  the  foil  of  Egypt.  The  circumftances  necelfary 
for  this  are,  lft,  A  fand  containing  a  great  quantity 
of  carbonate  of  lime  )  2d,  moifturc  ^  and  3d,  muriate 
of  foda  *,  and  thefe  circumftances  arc  found  to  exift  in 
thofe  places  where  there  is  an  abundant  production  of 
foda  #.  A  manufactory  for  the  purpofe  of  extracting 
foda  from  fea  fait,  by  means  of  lime,  was  eftabliftied  in 
France  by  Guyton. 

11.  Common  fait  is  decompofed  for  the  purpofe  of 
obtaining  the  foda,  by  means  of  litharge.  In  a  mix¬ 
ture  of  four  parts  of  litharge,  and  one  of  fea  fait,  with  a 
little  water,  in  the  courfe  of  a  few  hours,  a  decompofi¬ 
tion  of  the  fait  is  effeCted.  The  muriatic  acid  of  the 
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fait  combines  with  the  lead,  and  is  precipitated  5  while 
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the  foda  remains  in  the  folution,  from  which  it  may  be 
feparation  by  filtration  and  evaporation. 

It  has  been  found  too,  that  fea  fait  may  be  decom¬ 
pofed  by  other  metallic  fubftances.  Scheele  obferved, 
that  iron  produced  this  effeCt.  By  dipping  a  plate  of 
iron  in  a  folution  of  fait,  and  expofing  it  in  a  moift 
place,  it  was  incrufted  with  foda.  From  other  experi¬ 
ments  it  appears,  that  this  decompofition  may  be  ef¬ 
fected  by  means  of  copper  and  zinc. 

12.  Muriate  of  foda,  according  to  Bergman,  is  com- 
pofed  of 


Acid  52 
Soda  42 
Water  6 


100 


According  to  Kirwran,  when  dried  in  the  tempera¬ 
ture  of  8o°,  it  is  compofed  of 


Acid 

Soda 

Water 


38.88 


53*°° 

8.12 


100.00 


ic6i 
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13.  Common  fait  may  be  regarded  almoft  as  a  ne- 
ceflary  of  life.  It  is  the  moft  ufeful  of  all  fubftances 
for  the  prefervation  of  animal  matters  which  are  in¬ 
tended  for  food.  It  is  probable  that  it  is  highly  ufe¬ 
ful,  not  merely  as  a  feafoning  for  food,  of  which  it  is 
one  of  the  moft  agreeable,  but  alfo  to  promote  its  di- 
geftion.  It  is  alfo  employed  in  many  arts,  as  in  me¬ 
tallurgy,  iii  dyeing,  and  in  the  enamelling  of  ftone- 
Tfvarc. 


1.  This  fait  is  prepared  in  the  fame  manner  as  thepre^r 
combination  of  this  acid  writh  potafli.  It  is,  however,  tion. 
difficult  to  obtain  it  pure,  as  it  has  nearly  the  fame  de¬ 
gree  of  folubility  in  water  as  the  muriate  of  foda.  It 

is  foluble  in  three  parts  of  cold  and  lefs  of  warm  water. 

It  is  alfo  Soluble  in  alcohol,  and  it  feems  to  communi¬ 
cate  a  greater  degree  of  folubility  to  the  muriate  of 
foda.  t  Ic 

2.  The  cryftals  of  this  fait  are  in  the  form  of  cubes,  j>rop( 
or  in  rhomboids.  It  produces  the  fenfation  of  cold  in 
the  mouth,  and  its  tafte  is  eafily  diftinguiftied  from 
muriate  of  foda.  It  is  decompofed  by  heat,  by  com- 
buftible  bodies,  and  by  acids,  in  the  fame  manner  as 
the  hyperoxymuriate  of  potafli. 

3.  This  fait  is  compofed  of 

Hypcroxymuriatic  acid 
Soda 
Water 


xofc 

•era 


7.  Fluate  of  Soda, 
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I.  This  fait,  which  is  a  compound  of  fluoric  acid  prcparil. , 
and  foda,  is  formed  by  faturating  the  acid  with  the  al-tion. 


kali.  If  the  folution  be  evaporated  till  a  pellicle  ap¬ 
pears,  cryftals  of  fluate  of  foda  are  obtained.  J 

2.  Thefe  cryftals  are  in  the  form  of  fmall  cubes,  Pro^rU 
have  a  bitter  and  aftringent  tafte,  arc  not  deliquefeent, 
and  not  very  foluble  in  water.  They  decrepitate  on 
hot  charcoal,  and  melt  before  the  blow-pipe  into  a  fe- 
mitranfparent  globule. 

3.  The  concentrated  acids  difengage  the  fluoric  acid 
with  effervefcence.  This  fait  is  alfo  decompofed  by 
limewrater,  barytes,  and  magnefia. 


8.  Borate  of  Soda. 

This  fait,  a  compound  of  the  boracic  acid  and  fo¬ 
da,  is  formed  by  faturating  the  acid  with  the  alkali ; 
but  nothing  is  known  of  its  nature  and  properties.  The 
fpecific  gravity  is  1.1351.  But  the  combination  of  fo- 
da  with  this  acid,  which  is  a  natural  produ&ion,  has 
been  particularly  examined. 


ic^7 

Indeed  itHiftorj. 


Sub -borate  of  Soda ,  cr  Borax . 

1.  This  fubftance  has  been  long  known 
is  fuppofed,  that  the  ancients  were  acquainted  w  ith  it, 
and  that  they  employed  it  for  feveral  purpofes,  under 
the  name  of  chrysocolla  wffiich  is  mentioned  by  Pliny. 
It  received  this  name  from  them,  it  is  fuppofed,  from 
knowing  its  property  of  foldering  gold  and  the  other 
metals.  The  name  borax  is  derived  from  fome  of  the 
oriental  languages.  Although  borax  was  the  fubjeft 
of  refearch  among  the  alchemifts  and  earlier  chemifts, 
yet  nothing  was  known  of  its  nature  and  compofition, 
till  the  beginning  of  the  18th  century.  It  was  then 
decompofed  by  Horn  berg,  by  expofing  it  to  heat  with 
fulphate  of  iron.  The  acid  wras  feparated  by  fublima- 
tion,  and  long  after  knowrn  by  the  name  of  th efedative 
fait  of  Hoinber*.  In  1732  its  real  compofition  was 
difeovered  by  Gcoflroy.  He  obtained  the  acid  ciy- 
ftallized  in  the  humid’ way.  In  1748  Baron  decom¬ 
pofed 
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pofed  borax  by  means  of  tbe  vegetable  aeids,  and  he 
'  completed  the  knowledge  of  its  compofition,  by  form¬ 
ing  it  with  the  acid  and  the  alkali*  Bergman  after¬ 
wards.  (hewed,  that  borax  is  a  fait  with  excefs  of  foda  ; 
and  to  be  neutralized,  it  requires  one  half  of  its  weight 
of  boracic  acid. 

2.  Borax  is  a  natural  produ#ion  of  the  earth  in  many 
parts  of  the  world.  It  is  formed  at  the  bottom  of  fome 
lakes  in  Perfia,  the  Mogul  territory,  in  Thibet,  in 
China  and  Japan.  It  has  been  alfo  found  in  fome 
lakes  in  Tufeany.  In  the  Daft  Indies  it  is  known  un¬ 
der  the  name  of  tinea/ ,  and  in  commerce  under  that  of 
crude  borax .  In  this  ilate  the  borax  is  in  the  form  of 
fmall,  femitranfparent,  greenifh  eryftals,  intermixed 
with  a  greafy  matter,  of  a  dirty  gray  colour,  and  of  a 
fweetifti  alkaline  tafte. 

3.  The  purification  of  borax  was  originally  in  the 
hands  of  the  Venetians  $  but  it  has  fince  been  pra#ifed, 
and  now  almoft  exelufivcly,  by  the  Dutch.  Their 
procefs  is  not  exactly  known.  Valmont-Bomare,  who 
vilited  one  of  thefe  places  in  Holland,  fays,  that  80 
parts  of  purified  borax  are  obtained  from  xoo  of  the 
crude  materials  ;  and  to  extra#  the  fait  completely, 
from  eight  to  twelve  folutions  and  cryftallizations  are 
neceffary  $  that  all  the  veffels  employed  in  the  purifi¬ 
cation  of  this  fait,  are  either  of  lead,  or  covered  with 
lead  but  he  adds,  that  one  part  of  the  procefs  was 
concealed  from  him,  and  he  fufpe#s  that  lime-water 
may  have  been  employed  in  this  part  of  the  proeefs. 

4.  Borax,  after  being  thus  purified,  is  in  the  form  of 
compreffed  fix-fided  prifms  with  three-fided  fummits. 
The  tafte  is  fweetifh,  and  perceptibly  alkaline.  It 
changes  the  vegetable  blues  to  a  green  colour.  The 
fpecific  gravity  is  1.742.  It  efflorefees  (lightly  in  the 
air,  and  is  foluble  in  water.  Twelve  parts  of  water  of 
the  temperature  of  6o°  diffolve  one  of  borax.  Six 
parts  are  only  noceffary  at  the  boiling  temperature. 

5.  When  borax  is  expofed  to  heat,  it  readily  melts. 
As  the  water  of  eryftallization  flies  off,  it  fwells  up  and 
acquires  a  greater  bulk,  and  affumes  the  form  of  a  por¬ 
ous  mafs.  By  this  proeefs  it  lofes  more  than  one- third 
of  its  weight,  and  in  this  (late  it  is  ealled  calcined  bo¬ 
rax .  When  it  is  expofed  to  a  red  heat,  it  is  converted 
into  a  tranfparent  glafs,  which  is  foluble  in  water. 

6.  Borax  is  decottipofed  by  all  the  aeids  which  have 
a  ftronger  affinity  for  the  foda.  It  is  by  means  of  the 
•fulphurie  and  the  nitric  aeids,  that  boracic  acid  is 
obtained  from  borax. 

7.  The  component  parts  of  borax,  according  to  Kir- 
Wan,  are 


v. 


Boracie  acid 

Soda 

Water 


17 

47 

100 
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9.  Phofphate  of  Soda. 


57 1 

Soda, 
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1.  This  compound  of  phofphoric  acid  and  foda,  was Hiftory. 
the  firft  difeovereti  of  the  combinations  of  phofpho- 

ric  acid.  Margraaff  was  the  firft  who  extracted  it 
from  human  urine,  then  in  combination  with  ammo¬ 
nia,  forming  a  triple  fait,  which  was  known  by  the 
name  of  fujible  or  microcofmic  fa  It.  Haupt  after¬ 
wards  obtained  it  feparate,  and  diftinguiihed  it  by 
the  name  of  fal  mirabile  per  latum ,  or  wonderful  per- 
lated  fait,  on  account  of  its  pearl-like  colour.  At 
laft  the  younger  Rouelle  difeovered  that  foda  was  one 
of  its  conflituent  parts.  By  fome  it  wras  fuppofed, 
that  the  aeid  was  different  from  the  phofphoric,  be- 
eaufe  no  phofphorus  could  be  obtained  from  it.  To 
this  aeid  Bergman  gave  the  nairle  of  perlated  acid  j 
but  by  the  analyfis  of  Klaproth,  it  was  proved  that  this 
fait  eonfilb  of  phofphoric  aeid  and  foda,  with  an  excefs 
of  aeid.  ^  .  .  .  ■  167^ 

2.  This  fait  is  prepared  by  faturating  the  liquid  acid  Prepara 
phofphate,  whieh  is  obtained  from  burnt  bones  bytion. 
means  of  the  fulphurie  acid,  with  carbonate  of  foda, 
which  muft  be  added  in  excefs.  The  carbonate  and  a 
little  phofphate  of  lime  are  precipitated  in  the  folution, 
which  muft  be  filtered  and  evaporated  till  a  thin  pel¬ 
licle  appears  on  the  furface.  The  phofphate  of  foda  is 
cryftallized  by  cooling.  Or  it  may  be  obtained  by 

the  dire#  combination  of  phofphoric  acid  and  foda, 


which  muft  alfo  be  added  in  excefs. 
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It  is  fuppofed  that  only  five  parts  of  the  foda  are  fatu- 
rated  with  the  acid,  and  that  the  other  tw  elve  parts 
form  the  excefs  of  alkali  which  is  contained  in  the  fait. 

8.  Borax  is  much  employed  in  the  arts,  as  a  flux 
for  metals,  and  to  promote  the  foldering  of  the  more 
precious  metals.  It  is  alfo  employed  by  the  mineralo- 
gift  as  a  flux  for  treating  minerals  by  the  blow-pipe. 
Calcined  borax  is  employed  in  medicine  as  an  abfor- 
bent*. 


3.  The  phofphate  of  foda  eryftallizes  in  lengthened  Properties* 
rhomboids  whofe  angles  are  often  truneated,  and  fome- 

times  it  affords  rhomboidal  prifms,  and  feveral  other 
Varieties.  The  ^xcefs  of  foda  is  neceffary,  to  make  it 
affume  a  regular  form,  and  thus  it  changes  vegetable 
blues  to  a  green.  The  fpecific  gravity  is  1.33.  It  has 
a  fweetiffi,  faline  tafte,  fimilar  to  that  of  eommon  fait.  I0^ 

4.  It  efflorefees  in  the  air,  and  is  very  foluble  in  A<ftion  of 
water.  Four  parts  of  water  at  the  temperature  of  6o°,  water, 
and  one  half  its  weight  of  boiling  water,  are  fufficient 

to  diffolve  it.  j  8 

5.  The  phofphate  df  foda,  expofed  to  heat,  under-  of  heat, 
goes  the  watery  fufion.  In  a  red  heat  it  melts,  and  is 
converted,  on  cooling,  into  a  milky  white  glafs.  By 

the  a#ion  of  the  blow-pipe  on  ehareoal,  it  melts  into 
a  globule  which  is  tranfparent  wffiile  it  is  hot,  but  be¬ 
comes  opaque  on  cooling,  and  affumes  the  polyhedral 
form  when  it  beeomes  folid.  I0 ^ 

6.  The  fulphurie,  nitrie,  and  muriatic  acids  dccom- of  acidi. 

pofe  it  partially,  and  convert  it  into  the  acidulous  phof¬ 
phate  of  foda.  ^  ^  T0g0 

7.  Since  the  properties  of  this  fait  were  difeovered,  ufes. 
it  has  bceome  an  obje#  of  eonfiderable  importance,  on 
account  of  the  Various  ufes  to  whieh  it  has  been  ap¬ 
plied.  It  wms  introduced  into  medieine  by  Dr  Pear- 
fon,  and  is  found  to  be  a  mild  laxative,  particularly 
agreeable  on  aceount  of  its  tafte,  as  it  may  be  taken  in 
btoth,  as  a  fubftitute  for  eommon  fait.  It  is  employed 

by  milleralogifts  as  a  teft  for  the  fufion  of  mineral  fub- 
ftances  by  the  blow-pipe,  and  in  foldering,  as  a  eheap 
fubftitute  for  borax. 

jo.  Phofphite  of  Soda. 

j.  This  compound  of  phofphorous  acid  and  foda,  pre*°^. 
may  be  formed  by  the  dire#  union  of  the  acid  and  n0n. 

4  C  2  alkali 
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alkali  in  folution  ;  and  by  evaporation  cryllals  may  be 
obtained. 

2.  This  fait  cryflallizes  fometimes  in  four-fided  prifms 
with  unequal  faces  3  fometimes  in  long  rhomboids, 
or  in  the  form  of  feathers.  lhe  tafle  is  cool  and 
fweetifh.  It  efflorefees  in  the  air,  and  is  foluble  in 
two  parts  of  cold  water,  and  little  more  foluble  in  warm 
water  *,  fo  that  it  cryilallizes  by  evaporation  rather  than 
in  cooling. 

3.  It  melts  readily  under  the  blow- pipe,  gives  out 
fine  phofphoric  light,  and  is  converted  into  a  glafs 
which  continues  tranfparent  while  it  is  hot,  but  be¬ 
comes  opaque  when  it  cools. 

4.  The  component  parts  of  this  fait  are, 

Phofphorous  acid  16.3 
Soda  -  23.7 

Water  -  60.0 


100.0 

5.  This  fait  is  eafily  decompofed  by  lime,  bprytes, 
and  magnefia.  It  decompofes  the  fulphates,  nitrates, 
and  muriates  of  lime,  of  barytes,  flrontites,  and  mag- 
nefia.  It  has  not  yet  been  applied  to  any  ufe. 

ii.  Carbonate  of  Soda. 

1.  This  fait,  which  is  a  compound  of  carbonic  acid 
and  foda,  was  long  applied  to  various  ufes,  before  its 
nature  and  compofition  were  known  3  nor  was  it  per¬ 
fectly  underftood  till  the  difeovery  of  Dr  Black,  which 
(hewed  the  two  Hates  in  which  the  alkali  exifls  3  in 
the  cauflic  or  pure  (late,  and  in  the  mild  (late,  when 
it  is  combined  with  fixed  air,  or  carbonic  acid.  The 
different  names  under  which  it  is  known,  have  been 
already  mentioned  in  treating  of  foda.  It  is  found  in 
great  abundance  in  Egypt,  where  it  efflorefees  on  the 
foil,  and  is  diftinguiffled  by  the  name  of  natron .  In  a 
fimilar  (late  of  efflorefcence,  the  carbonate  of  foda  is 
found  in  fubterraneous  places,  and  on  the  walls  of  build¬ 
ings  3  but  it  is  chiefly  extra&ed,  as  has  been  already 
obferved,  from  fea-plants,  efpecially  from  thofe  which 
belong  to  the  genus  of  fuel. 

2.  Carbonate  of  foda  may  be  obtained  by  diffolving 
a  quantity  of  the  foda  of  commerce  with  three  or  four 
times  its  weight  of  pure  cold  water,  and  then  by  filter¬ 
ing  the  liquor,  and  evaporating  till  a  (light  pellicle  is 
formed.  This  pellicle,  which  confifts  of  (mail  cubes  of 
common  fait,  is  to  be  removed.  The  heat  is  to  be  con¬ 
tinued  as  long  as  any  pellicle  is  formed,  after  which 
the  liquid  is  fet  by  to  cool,  and  the  carbonate  of  foda 
cryflallizes. 

3.  The  form  of  the  cryflals  of  carbonate  of  foda  are 
irregular  or  rhomboidal  o£lahedrons,  formed  by  two 
quadrangular  pyramids,  truncated  near  the  bafe,  which 
exhibits  dieahedral  folids,  with  two  acute  and  two  ob- 
tufe  angles.  The  tafle  is  (lightly  acrid  3  it  converts 
Vegetable  blues  to  a  green  colour,  and  its  fpecific  gra¬ 
vity  is  1.3591- 

4.  The  carbonate  of  foda  efflorefees  very  rapidly  in 
the  air.  It  is  foluble  in  two  parts  of  cold,  and  little 
more  than  its  weight  of  boiling  water.  It  cryflallizes 
©n  cooling  3  but  to  obtain  regular  cryflals,  the  evapo¬ 
ration  mufl  be  flow  and  fpontaneous.  * 

5.  When  expofed  to  heat,  it  undergoes  the  watery 
fufion,  and  if  the  heat  be  continued,  it  paffes  into  the 


igneous  fufion.  It  is  fomewhat  more  fufible  than  the  Soda  1 
carbonate  of  potafh,  which  renders  it  preferable  in  the 
manufacture  of  glafs. 

6.  In  its  decompolition  by  other  fubflances,  it  is  ex¬ 
actly  fimilar  to  the  carbonate  of  potafh.  J(j 

7.  The  component  parts  of  carbonate  of  foda  are  ac-  Comp4 

cording  t6  don.  . 

Kirwan. 


Bergman. 

In  cryflals. 

Dry. 

Carbonic  acid  16 

14.42 

40.05 

Soda 

20 

21.58 

59.86 

Water 

64 

64.OO 

00.00 

100 

IOOreO^ 

99.91 

12.  Arfeniate  of  Soda. 


1.  This  is  the  compound  of  the  arfenic  acid  with 
foda  3  and  when  the  acid  is  faturated  \*ith  the  alkali, 
the  fait  cryflallizes. 

2.  According  to  Scheele  the  form  of  the  cryflals  of 
this  fait  is  like  thofe  of  the  acidulous  arfeniate  of  pot¬ 
afh.  Pelletier  obferves  that  the  arfeniate  of  foda  cry¬ 
flallizes  in  fix-fided  prifms,  terminated  by  planes  per¬ 
pendicular  to  their  axis.  In  other  refpe&s  it  is  fimi¬ 
lar  to  the  arfeniate  of  potafh,  being  decompofed  by 
charcoal,  by  the  acids  and  the  earths.  With  an  ex- 
cefs  of  acid,  it  does  not  cryflallize,  but  becomes  deli- 
quefeent. 

13.  Tungflate  of  Soda. 

.  tops 

1.  This  fait,  which  is  the  compound  of  tungflic  Prepan 
acid  and  foda,  may  be  formed  by  diffolving  the  oxide  don. 
of  tungflen  in  a  folution  of  pure  foda,  or  carbonate  of 
foda.  By  evaporating  the  folution,  cryflals  of  tungflate 

of  foda  are  obtained.  105  1 

2.  The  cryflals  of  this  fait  are  in  the  form  of  elon*ProPcrl 
gated,  fix-fided  plates.  The  tafle  is  acrid  and  metallic. 

It  is  foluble  in  four  times  its  weight  of  cold  water  3 
and  boiling  water  diffolves  one  half  of  its  weight.  It 
reft  ores  the  colour  of  turnfole  which  has  been  reddened 
by  an  acid.  .  ^  I0 ^ 

3.  This  fait  is  decompofed  by  the  fulphuric,  nitric,  A^0J 
muriatic,  acetic,  and  oxalic  acids.  They  form  a  white  acids, 
triple  fait,  which  is  alfo  produced  by  lime  water.  The 
phofphoric  acid  produces  no  change,  and  if  the  ful¬ 
phuric  acid  be  afterwards  added,  it  no  longer  caufes  a 
precipitate.  The  tungflate  of  foda  is  not  decompofed 

by  the  fulphate  of  potafh  or  of  magnefia.  1  he  muri¬ 
ates  of  lime  and  barytes  occafion  a  white  precipitate. 

The  folution  of  tin,  and  all  other  metallic  folutions,  al-^ 
fo  decompofes  it  *.  Mints* 

N°  i> 

14.  Molybdate  of  Soda.  p- 

15.  Chromate  of  Soda. 

The  chromic  acid  combines  with  foda,  and  forms  a 
fait,  the  cryflals  of  which  are  of  an  orange  colour,  but 
its  other  properties  are  unknown. 

1 6.  Columbate  of  Soda. 

Columbic  acid  enters  into  combination  with  foda, 
but  little  is  know  n  of  its  properties. 

17.  Acetate  of  Soda.  10# 

I.  The  combination  of  the  acetic  acid  with  foda  wasPrepara 

formerly tlon- 
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a  &c.  formerly  known  by  the  name  of  crystallised  foliated 
'  €arth.  This  fait  is  prepared  by  faturating  the  acetic 
acid  with  carbonate  of  foda.  The  folution  is  then  fil¬ 
tered,  and  evaporated  till  a  flight  pellicle  appeal*  on 
the  furface  j  and  when  it  is  fet  by  t©  cool,  cryilals  are 
depofited. 

I#95  2.  The  cryftals  of  acetate  of  foda  are  in  the  form  of 

]  ?ei ties.  £rjate^  prifmS)  lilce  thofe  of  fulphatc  of  foda.  It  has  a 
bitter,  pungent  tafte,  is  not  deliquefcent  in  the  air,  and 
rs  foluble  in  about  three  parts  of  cold  water.  The  fpe- 
cific  gravity  is  2.1.  When  expofed  to  heat  it  is  de- 
compofed,  being  firfl  deprived  of  its  water  of  cryftalli- 
zation.  After  diftillation,  the  refiduum  has  the  pro¬ 
perty  of  phofphorus.  It  is  decompofed  by  barytes  and 

[^Krrroypotafh  *. 

iinaifs-'  j  Oxalate  of  Soda, 

i  Inu  vm. 


23.  Benzoate  of  Soda. 


Soda,  &c. 


The  compound  of  benzoic  acid  with  foda,  forms  a 
fait  which  readily  cryftallizes.  It  is  deliquefcent  in 
the  air,  and  very  foluble  in  water.  The  tafte  is  fharp 
and  faline.  This  fait  exifts  ready  formed  in  the  urine 
of  graminivorous  animals. 


24.  Succinate  of  Soda. 


The  combination  of  fuccinic  acid  with  foda,  forms 
beautiful  tranfparent  cryflals  by  fpontaneous  evapora¬ 
tion.  The  cryflals  are  in  the  form  of  four-fided  prifms 
with  two-fided  fummits.  The  tafte  of  the  fait  is  hit¬ 
ter.  It  is  not  deliquefcent  in  the  air,  and  ft  requires 
about  three  times  its  weight  of  water  to  diffolve  it^ 
It  is  decompofed  when  it  is  expofed  to  heat  in  clofe 
veffels. 


‘Ps-  The  oxalic  acid  is  capable  of  forming  an  acidulous 
fait  with  foda  *  but  when  it  is  fully  faturated,  the  oxa- 
Late  of  foda  thus  formed,  is  difficult  of  cryftallization. 
If  two  parts  of  cryftallized  carbonate  of  foda  are  dil- 
folvcd  in  one  part  of  oxalic  acid,  part  of  the  oxa¬ 
late  of  foda  is  precipitated,  and  what  remains  in 
the  folution,  being  evaporated,  affords  cryilals  in 
the  form  of  fmall  grains.  This  fait  is  more  folu¬ 
ble  in  warm  than  in  cold  water,  and  gives  a  green 
colour  to  the  fyrup  of  violets.  It  is  decompofed  by 
potaffi.  In  other  refpe£ls  it  refembles  the  oxalate  of 
potafti. 

19.  Tartrate  of  Soda. 

This  compound  of  tartaric  acid  and  foda,  is  form¬ 
ed  by  faturating  the  acid  with  the  alkali.  The  form 
of  the  crystals  of  this  fait  is  that  of  fine  needles.  The 
fpecific  gravity  is  1.7437.  This  fait  combines  with 
another  portion  of  acid,  and  forms  an  acidulous  tartrate 
or  fupertartrate  of  foda,  which  is  not  more  foluble  in 
water  than  the  acidulous  tartrate  of  potafti. 

20.  Citrate  of  Soda. 

1.  This  fait,  which  is  a  compound  of  citric  acid  and 
foda,  is  formed  by  dire&ly  combining  the  acid  and  al¬ 
kali. 

2.  It  cryftallizes  in  fix-fided  prifms  which  are  not 
terminated  by  a  pyramid.  It  has  a  faline  tafte,  effio- 
refees  in  the  air,  and  is  foluble  in  two  parts  of  water. 
When  heated,  it  boils  up,  fwells,  and  is  charred.  It  is 
decompofed  by  barytes  and  lime  water.  It  is  compof¬ 
ed  of 

Acid  60.7 
Soda  39.3 


100.0 

21.  Malate  of  Soda. 

This  fait,  formed  of  malic  acid  and  foda,  is  deliquef¬ 
cent  in  the  air,  and  Very  foluble  in  water.  Its  other 
properties  are  unknown. 

22.  Gallate  of  Soda. 

The  nature  of  the  compound  of  gallic  acid  with  foda 
has  not  yet  been  afeertained.  A  green  colour  is  pro¬ 
duced,  when  the  alkali  is  dropt  into  the  acid. 


25.  Saccolate  of  Soda. 

All  that  is  known  of  this  fait  is,  that  it  cryftallizes 
in  fmall  cryftals,  and  is  foluble  in  five  times  its  weight 
of  boiling  water. 

26.  Camphor  ate  of  Soda. 

1.  This  compound  of  camphoric  acid  with  foda  is 
formed  by  faturating  a  folution  of  carbonate  of  ^  foda 
in  water  with  the  acid  5  and  by  evaporation  with  a 
gentle  heat,  the  cryftals  are  obtained,  when  the  folution 
cools. 

2.  The  cryftals  of  camphorate  of  foda  are  irregular. 

They  are  white  and  tranfparent.  The  tafte  is  bitter. 

Expofed  to  the  air,  this  fait  eftlorefces.  It  is  foluble 
in  eight  parts  of  boiling  water. 

3.  Expofed  to  heat,  it  melts  and  fwells,  and  the  acid 
is  diflipated  in  thick  vapours  of  an  aromatic  odour. 

With  the  blow-pipe  it  burns  with  a  blue  flame,  and  is 
decompofed.  The  acid  is  fublimed,  and  the  alkali  re¬ 
mains  behind.  It  is  decompofed  by  potafti,  and  by  the 

ftrong  acids  *•  *  Ann .  de 

Chim.  xxvii»- 

27.  Suberate  of  Soda.  p. 

The  compound  of  fuberic  acid  with  foda,  forms  a  fait 
which  does  not  cryftallize.  It  has  a  (lightly  bitter  tafte, 
and  reddens  the  tin&ure  of  turnfole.  It  deliquefees  in 
the  air,  and  is  very  foluble  in  water.  Expofed  to  heat, 
it  fwells  and  melts  j  the  acid  is  fublimed,  and  the  al¬ 
kali  remains  behind.  The  mineral  acids  decompofe  it, 
and  it  is  alfo  decompofed  by  the  calcareous,  aluminous 
and  magnefian  falts  f.  f  Bid.  xxiii.. 

28.  Mellate  of  Soda.  P*  S3’ 

The  compound  of  mellitic  acid  with  foda,  when  it  is 
faturated,  forms  cryftals  in  cubes  or  three-fided  tables. 

Sometimes  they  are  formed  in  groups,,  and  fometimes 
they,  are  infulated. 

29->  La&ate  of  Soda- 

All  that  is  known  of  this  fait  is*  that  it  does  not 
cryftallize,  but  is  foluble  in  alcohol- 

30.  Pruftiate  of  Soda. 

This  fait,  which  is*  a  compound  of  pruftie  acid  and 
foda,  is  very  foluble  in  water,  converts  vegetable  blues 
to  green,  and  when  it  is  expofed  to  a  very  moderate 
heat,  it  is  partially-  decompofed. 

31.  Sebate 
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31.  Sebate  of  Soda. 


Nothing  farther  is  known  of  the  compound  of  fe- 
bacid  acid  with  foda,  than  that  it  is  folublc  in  water. 

IV.  Compounds  of  Soda  with  Inflammable  Subftances. 


1.  Soda  enters  into  combination  with  alcohol,  and 
forms  a  reddiih  coloured  acrid  folution }  but  when  heat 
is  applied  to  this  folution,  it  appears  that  the  alcohol  is 
partially  decompofed. 

2..  There  is  no  action  between  ether  and  foda. 

3.  Soda  readily  combines  with  the  fixed  oils,  and 
efpecially  that  clafs  of  them  called  fat  oils,  and  forms 
with  them  compounds  called  foaps. 

4.  Soda  combines  in  very  final  1  quantity  with  the 
volatile  oils,  and  the  compounds  thus  formed  have  fome 
of  the  properties  of  foap. 


Sect.  III.  Of  Ammonia  and  its  Combinations . 

ioq6 

Uiftory.  1.  This  fubdance  has  been  long  known  under  the 
names  of  volatile  alkali ,  volatile  fpirit  of  fal  ammoniac , 
caufic  volatile  alkali,  hartfhorn ,  fpirit  of  hart  [horn  and 
of  urine ,  becaufc  it  was  obtained  from  thefe  fubdances. 
It  has  received  the  name  ammonia ,  from  fal  ammoniac , 
a  fait  which  was  extra&ed  from  the  urine  and  dung 
cf  camels,  collected  near  the  temple  of  Jupiter  Ammon 
in  Africa.  This  fait  was  fird  known  to  the  ancients. 
It  is  firft  mentioned  by  Bafil  Valentine,  who  lived  in 
the  1 5th  century,  as  being  prepared  from  certain  fub¬ 
dances,  with  an  account  of  fome  of  its  properties.  But 
the  difference  between  the  pure  fait  and  its  compound 
with  the  carbonic  acid  was  not  known  till  the  difeovery 
of  Dr  Black.  It  was  fuppofed  to  be  in  the  date  of 
greated  purity  in  the  folid  and  crylMline  farm  \  and 
in  its  pure,  cauftie,  and  liquid  date,  it  was  fuppofed  to 
be  changed,  and  contaminated  with  the  lime  or  the  dif¬ 
ferent  matters  which  had  been  employed  in  extracting 
it  from  fal  ammoniac.  It  was  afterwards  examined  by 
Dr  Pricflley  in  the  date  of  gas,  and  he  decompofed  it 
by  clcftricity,  but  without  difeovering  its  conflituent 
parts.  This  was  at  lad  effe6ted  by  the  refearches  and 
experiments  of  Scheele  and  Bergman,  and  finally  con- 

1097  firmed  by  thofc  of  Berthollet. 

Prepara-  2.  Ammonia  may  be  obtained  by  the  following  pro- 

ti°n.  Cefs.  Three  parts  of  quicklime,  and  one  part  of  fal- 
ammoniac  reduced  to  powder,  are  to  be  put  into  a  re* 
tort,  and  the  beak  of  the  retort  immerfed  under  mer¬ 
cury  in  the  mercurial  apparatus.  A  jar  filled  with 
mercury  Is  inverted  above  it.  Heat  is  applied  to  the 
retort,  and  a  gas  comes  over  in  great  abundance.  This 
gas  is  ammonia ,  or  ammoniacal  gas.  Sal-ammoniac 
confiffs  of  the  muriatic  acid  and  ammonia.  The  affini¬ 
ty  of  lime  for  muriatic  acid  is  dronger  than  that  of  am¬ 
monia,  and  therefore  the  ammonia  is  difengaged  in  the 
date  of  gas,  while  the  lime  combines  with  the  acid. 
The  gas  mud  be  received  over  mercury,  becaufe  it  is 

1098  readily  abforbed  by  water. 

Properties.  3.  Ammonia  in  the  date  of  gas  refembles  common 
air.  It  is  tranfparent  and  colourlcfs,  and  may  be  in¬ 
definitely  comprelfed  and  dilated.  The  fmcll  is  ex¬ 
tremely  pungent  and  acrid,  particularly  irritating  the 
eyes  and  nodrils.  It  has  an  acrid  and  caudie  tade, 
but  is  much  lefs  corrofive  than  the  other  alkalies.  It 


S  T  R  Y. 

changes  vegetable  blues  to  a  green  colour.  It ‘is  lighter  Auufio: 
than  common  air.  Its  fpecific  gravity  is  0.000732  \  y  ^-Ci 
fo  that  it  is  nearly  one  half  lighter.  According  to  Mr  "  "  ^ 
Kirwan,  a  cubic  inch  of  this  gas  weighs  only  .27  of  a 
grain. 

It  is  totally  unfit  for  refpiration.  No  animal  can 
breathe  it  without  indant  death.  It  is  alfo  unfit  for 
the  fupport  of  combudion  }  but  although  it  extinguifhes 
burning  bodies,  the  flame  of  a  candle  let  down  into  this 
gas,  is  confiderably  enlarged  in  volume  by  the  addition 
of  another  flame,  which  is  of  a  pale  yellow  colour. 

4.  This  gas  is  unaltered  by  the  a&ion  of  light.  A&ion.: 
When  it  is  expofed  to  a  dreng  heat,  as  when  it  is  paf-fieat. 
fed  through  a  red-hot  porcelain  tube^-k^is  decompofed 

and  converted  into  azotic  and  hydrogen  gafes.  It  is 
alfo  decompofed  by  the  cle&ric  fpark.  When  it  is  ex- 
pofed  to  the  temperature  of  — 450,  it  is  condenfed,  and 
aflumes  a  liquid  form  ;  but  it  returns  to  the  gafeous 
date  by  an  elevation  of  temperature. 

5.  There  is  no  a&ion  between  oxygen  gas  and  thisofoxyg 
gas  in  the  cold  *,  but  if  the  two  gafes  mixt  together  are 
made  to  pafs  through  a  red-hot  porcelain  tube,  the  am¬ 
monia  is  decompofed  }  a  detonation  takes  placed  the 
hydrogen  combines  with  the  oxygen  and  forms  water. 

The  azote  pafles  off  in  the  date  of  gas.  IIOj 

6.  There  is  no  action  between  this  gas  and  azotic  Common 
gas,  nor  is  there  any  a&ioft  between  common  air  andair* 
ammoniacal  gas  in  the  cold  ^  but  if  the  mixture  be 
made  to  pafs  through  a  red-hot  porcelain  tube,  water 

is  formed,  and  the  gas  which  efcapes.  is  a  combination 
of  the  azotic  gas  of  the  atmofphere,  and  of  that  which 
entered  into  the  compofition  of  ammonia.  ^  But  if  the 
fame  experiment  be  made  with  a  greater  proportion  of*  Fovrt 
oxygen  gas,  thaproduft  is  nitric  acid,  which  is  formed 
by  the  combination  of  part  of  the  oxygen  and  the  p  Tf.'l 
afcote 

7.  It  has  been  already  mentioned,  that  the  conditu-  Compo^. 
ent  parts  of  ammonia  were  difeovered  by  Schcele  and  tion.  > 
Bergman,  and  Pricdley  and  Berthollet.  According 

to  the  experiments  of  the  latter,  ammonia  is  compofed 
of  I  21  parts  of  azote,  and  29  of  hydrogen.  This  refult 
was  obtained  by  decompofing  the  ammonia  by  means  of 
ele&ricity.  One  hundred  parts  of  ammonia,  therefore, 
are  compofed  of 


Azote  80 

Hydrogen  20 

ICC 


8.  Ammoniacal  gas  combines  very  rapidly  with  wa- Of  water 
ter.  If  a  bit  of  ice  be  brought  into  contact  with  this 
gas,  it  abforbs  and  condenfes  it,  and  indantly  becomes 
iiquid.  There  is  at  the  fame  time  a  production  of 
cold  but  water  in  the  liquid  date,  as  it  abforbs  this 
gas,  becomes  warm,  becaufe  the  gas  is  deprived  of  that 
quantity  of  caloric  which  is  neccffary  to  retain  it  in 
the  gafeous  form.  The  water,  as  it  abforbs  the  gas, 
becomes  fpecifically  lighter.  When  water  is  faturated 
with  this  gas,  it  is  known  under  the  name  of  liquid 
ammonia.  The  fpecific  gravity  of  a  faturated  folu¬ 
tion  is  0.9054.  When  thii  folution  is  expofed  to  the 
temperature  of  130°  the  ammonia  is  driven  off,  and 
aflumes  the  gafeous  form  *,  and  when  it  is  (lowly  and 
gradually  cooled  to  the  temperature  of  from  — 35  to 


CHEM 

liimom'a,  —42*  it  cryftallizes ;  but  when  the  temperature  is  ra- 
,  picily  diminiihed  to  —58°  it  aflumes  the  form  of  jelly. 
vml.  de  t'lat  ten>peraturc  it  has  no  fmell  f . 
m.  xxxi.  By  Mr  Davy’s  experiments,  a  faturated  folution  of 

ammonia  contains,  in  100  parts, 

Water  74*6.3 
Ammonia  25.37 


100.00 


I)avy’s 
fearches , 


r 


He  has  alfo  afeertained  the  different  proportions  of 
water  and  ammonia  which  are  contained  in  100  parts 
of  liquid  ammonia  of  different  fpecific  gravities  J. 
Thefe  are  exhibited  in  the  following  table. 

TABLE  of  the  quantities  of  Ammonia,  fuch  as  exifis  in 
the  aeriform  Jiate ,  faturated  with  water  at  ^2°,  in 
Aqueous  ammoniacal  Solutions  of  different  fpecific  gra¬ 
vities . 


IOO 

Specific  grav. 

Ammoniac. 

Water. 

9°  54 

2-5,37 

74,63 

9166 

22,07 

77,93 

92SS 

*9,54 

80,46 

\  93  26 

i7,52 

8  2,48 

938j 

5,88 

84,12 

9435 

*  ctl 

M,53 

85,47 

9476 

-M 

c 

0 

J3,46 

86,54 

9JJ3 

0 

12,40 

87,60 

9545 

11,56 

88,44 

9573 

10,82 

89,18 

9597 

10,17 

89,83 

9619 

9,60 

90,40 

9684 

9,50 

9°, 5 

9639 

9>°9 

90,91 

97 1 3 

7,i7 

92,83 

I04  .  .  . 

inities*  9.  The  order  of  affinities  of  ammonia  is  the  fame  as 

the  fixed  alkalies. 

I.  A&ion  of  Phofphorus  on  Ammonia. 

!th  heat.  j.  There  is  no  a&ion  between  ammonia  and  phofpho¬ 
rus  in  the  cold  \  but  when  the  two  gafes  are  palfed 
through  a  red-hot  porcelain  tube,  the  ammonia  is  de- 
compofed,  and  its  condituent  parts  enter  into  combi¬ 
nation  with  the  phofphorus.  There  is  formed  phof- 
phorated  hydrogen  gas,  and  phofphorated  azotic  gas. 
In  this  cafe,  there  is  a  double  a£tion  of  the  phofphorus, 
one  part  combining  with  the  hydrogen,  and  another 
with  the  azote. 

2.  Ammonia  is  alfo  decompofed  by  red-hot  charcoal, 
when  it  paffes  over  in  the  flate  of  gas  at  this  tempe¬ 
rature.  Part  of  the  carbone  of  the  charcoal  combines 
with  the  ammonia,  and  forms  pruffic  acid. 

II.  A  (Elion  of  Sulphur  on  Ammonia. 

I.  Ammonia  combines  with  fulphur  in  the  flate  of 
vapour.  This  combination  conditutes  a  fulphuret  of 
ammonia,  which  has  the  property  of  decompofing  wa¬ 
ter,  and  is  then  converted  into  a  hydrogenated  fulphu- 
ret  of  ammonia.  This  may  be  prepared  by  diddling 
in  a  retort,  a ‘mixture  of  muriate  of  ammonia,  lime, 
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and  fulphur.  By  this  proccfs  a  liquid  of  a  deep  orange  Ammonia* 
colour,  which  exhales  extremely  fetid  vapours,  on  ac-  y  c* 
count  of  the  excefs  of  ammonia  which  it  contains,  is 
produced.  This  was  known  under  the  name  of  the 
fuming  liquor  of  Boyle .  This  fulphuret  is  decompofed 
by  heat,  by  the  acids  and  fulphurated  hydrogen  gas. 

2.  When  ammonia  abforbs  fulphurated  hydrogen  gas, 
either  by  agitating  the  gas  in  a  Vcflel  with  liquid  am¬ 
monia,  or  by  palling  a  current  of  the  gas  through  it, 
there  is  an  evolution  of  caloric  and  the  formation  of 
vapour,  and  the  liquid  is  converted  into  an  orange  co¬ 
lour.  This  is  the  hydrofulphurct  of  ammonia.  It  has 
no  longer  the  fetid  odour  of  the  hydrogenated  fulphu¬ 
ret,  and  it  may  be  cryflallized.  It  is  decompofed  by 
the  action  of  heat,  by  the  acids,  and  by  the  metallic 
oxides. 


III.  Compounds  of  Ammonia  with  the  Acids. 
X.  Sulphate  of  Ammonia. 
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1.  The  compound  of  fulphuric  acid  with  ammonia  Hiftory. 
was  formerly  called  fecret  fal  ammoniac  of  Glauber ,  be- 
caufe  it  was  difeovered  by  that  chemiit.  It  was  alfo 
called  vitriolated  ammonia ,  and  vtriolated  volatile  alka¬ 
li .  It  was  difeovered  by  Glauber  in  examining  the 
refiduum  of  the  decompofition  of  ammonia  by  means  of 
fulphuric  acid. 

2.  This  fait  may  be  formed  by  faturating  the  acid  ^rePara" 

with  the  alkali,  and  afterwards  cryftallizingfit.  ^TioS' 

3.  The  cryflals  of  fulphate  of  ammonia  are  fix-fided properties^ 
prifms  with  unequal  fides,  terminated  by  fix-fided  pyra¬ 
mids.  The  fulphate  of  ammonia  undergoes  little 
change  in  the  air.  It  (lowly  attra&s  moidure  in  a 

humid  atmofpherc.  It  is  foluble  in  two  parts  of  cold 
water,  and  in  a  fimilar  quantity  of  boiling  water.  nop 

4.  When  expofed  to  heat,  it  melts  \  and  if  the  heat  A&ion  of* 
be  continued,  it  lofes  a  part  of  itsbafe,  and  is  converted  ^eat* 
into  the  acidulous  fulphate  of  ammonia.  This  differs 

from  the  fulphate  by  its  (harp  tade,  and  its  property  of 
reddening  vegetable  blues,  greater  folubility,  and  a 
different  a  (Elion  on  feveral  compounds. 

5.  This  fait  is  not  decompofed  like  the  other  ful 
phates,  on  account  of  its  greater  volatility.  The  com¬ 
ponent  parts  of  this  fait,  according  to  Mr  Kirwan,  are^ 

Acid  54-66 

Ammonia  14*24 
Water  31.10 


100.00 


2.  Sulphite  of  Ammonia. 

moF 

1.  The  compound  of  fulphurous  acid  with  ammonia  Prepara- 
is  prepared  by  paffing  a  dream  of  fulphurous  acid  gas^011- 
into  a  veffel  with  liquid  ammonia.  The  gafeous  acid 

is  readily  abforbed,  much  heat  is  produced,  and  the 
fulphite  of  ammonia  crydallizes  on  the  cooling  of  the 
faturated  folution.  nix 

2.  This  fait  is  in  the  form  of  (ix-fided  prifms  termi-  Properties, 
nating  in  fix-fided  pyramids,  or  in  that  of  four-fided 
rhomboidal  prifms,  with  three-fided  fummits.  The 

tade  is  at  fird  cool  and  pungent,  and  afterwards  fulphu* 
rous.  It  is  deliquefeent  in  the  air,  from  which  it  ab-- 
forbs  oxygen,  and  is  converted  into  the  fulphate.  It  is 
foluble-  in  its  owm  weight  of  cold  water.  The  folution 

produces. 
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produces  a  great  degree  of  cold.  Boiling  water  dif- 
folves  ftill  more.  Water  faturated  with  fulphite  of 
ammonia,  and  agitated  in  the  open  air,  prefents  this 
fait  in  a  few  hours  converted  into  the  fulphate,  without 
any  cruft  on  the  furface,  or  muddinefs  in  the  liquid, 
becaufe  it  is  very  foluble  in  water. 

3.  It  decrepitates  (lightly  on  red-hot  coals  :  when  it 
is  gradually  heated  in  a  clofe  veffel,  it  gives  out  at  firft 
water  and  ammonia,  and  then  fublimes  totally  in  the 
(late  of  acidulous  fulphite. 

4.  The  conftituent  parts  of  this  fait  are, 

60 
29 


Sulphurous  acid 

Ammonia 

Water 


ICO 


3.  Nitrate  of  Ammonia. 


i*  This  compound  of  nitric  acid  and  ammonia  was 
formerly  called  nitrous  fal  ammoniac ,  inflammable  nitre . 
This  fait  has  been  particularly  examined  by  Bcrthollet, 
and  more  lately  by  Mr  Davy. 

2.  Nitrate  of  ammonia  is  prepared  by  dire&ly  com¬ 
bining  the  acid  and  the  alkali,  and  it  may  be  obtain¬ 
ed  in  cryftals  by  careful  evaporation  and  flow  cool- 
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(lowly  fublimes  ’  without  dccompofltion,  or  without  be- Ammo 
coming  fluid.  t  ^C| 

“  c .  At  3  20°  it  becomes  fluid,  decompofes,  and  ftill  r 
(lowly  fublimes  3  it  neither  affuming,  nor  continuing 
in,  the  fluid  (late,  without  decompofition. 

“  d.  At  temperatures  between  340°  and  480°,  it 
decompofes  rapidly. 

“  <?.  The  prifmatic  and  fibrous  nitrates  of  ammonia 
become  fluid  at  temperatures  below  3 oo°,  and  undergo 
ebullition  at  temperatures  between  360°  and  400°, 
without  decompofition. 

f,  They  are  capable  of  being  heated  to  436° 
without  decompofition  or  fublimation,  till  a  certain 
quantity  of  their  water  is  evaporated^ 

“  g.  At  temperatures  above  450°,  they  undergo  de-  * %eja 
compblition  without  prevloufly  lofing  their  water  ofp.  S5. 
cryftallization*.”  .  In 

6.  The  component  parts  of  nitrate  of  ammonia  are,  Compel 
according  to  t*oa 


Kirwan,  Fourcroy, 


Acid, 

57 

46 

Ammonia, 

23 

46 

Water, 

20 

14 

100 

1  bo 

Mr  Davy  has  afeertained  the  proportions  of  the  com- 


3.  This  fait  cryftallizes  in  fix-fided  prifms,  termi¬ 
nating  in  long  fix-fided  pyramids  3  but  the  appearance 
of  the  cryftals  varies  with  the  temperature  in  which 
the  evaporation  goes  on.  Sometimes  they  are  in  long 
filky  threads,  foft  and  elaftic  3  the  tafte  is  very  acrid, 
bitter,  and  penetrating  3  and  the  fpecific  gravity  is 
11.5785* 

4.  When  the  nitrate  of  ammonia  is  expofed  to  the 
air,  it  attracts  moifture,  and  deliquefees.  It  is  foluble 
in  two  parts  of  cold  water.  Boiling  water  diffolves 
double  of  its  own  weight. 

5.  Nitrate  of  ammonia  very  readily  undergoes  the 
watery  fufion.  If  the  heat  be  continued,  it  is  entirely 
deprived  of  its  water  of  cryftallization  3  and  when  the 
temperature  is  increafed,  it  explodes  fpontaneoufly, 
giving  out  at  the  fame  time  a  brilliant  white  flame, 
with  confiderable  noife  3  it  is  then  entirely  diflipated 
into  vapour.  This  detonation  inftantaneoufly  takes 
place,  when  the  nitrate  of  ammonia  is  thrown  on  a 
red-hot  iron.  It  was  from  this  property  that  the  fait 
derives  its  name  of  inflammable  nitre .  The  nature  of 
this  rapid  combuftion  will  be  underftood  by  confider- 
ing  the  component  parts  of  the  fait.  The  hydrogen  of 
the  ammonia  enters  into  combination  with  the  oxygen 
of  the  acid  3  water  is  formed,  and  azotic  gas  is  difen- 
gaged  from  each  of  the  component  parts  of  the  fait. 
In  the  different  ftates  of  cryftallization,  this  fait  re¬ 
quires  different  temperatures  for  its  fufion  and  deeom- 
pofition.  The  following  are  the  conclufions  from  Mr 
Davy’s  experiments. 

“  a .  Compaft  or  dry  nitrate  of.  ammonia  undergoes 
little  or  no  change  at  temperatures  below  260°. 

“  b.  At  temperatures  between  27 50  and  300°,  it 


ponent  parts  of  this  fait  in  its  three  different  ftates  f, 


Fibrous. 

Prifmatic. 

Compaft. 

Acid, 

72-5 

69-5 

74 -5 

Ammonia, 

19-3 

18.4 

19.8 

Water, 

8.2 

1  2.1 

5-7 

100.0 

100.0 

100.0 
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7*  This  fait  has  been  applied  to  no  ufe,  but  for  the  ufes.  ' 
purpofes  of  chemieal  experiment,  and  efpecially  for  the 
preparation  of  the  nitrous  oxide  or  gafeous  oxide  of 
azote,  which  has  been  already  deferibed  in  treating  of 
the  compounds  of  azote. 

4.  Nitrate  of  Ammonia. 


If  this  fait  be  formed  by  depriving  the  nitrate  of 
ammonia  of  part  of  its  acid,  it  muft  be  extremely  diffi¬ 
cult,  Fourcroy  obferves,  to  obtain  it  in  this  way,  be¬ 
fore  the  fait  is  totally  decompofed  %.  ChimM 

c.  Muriate  of  Ammonia.  p*  l6c‘ 

...  •  II2C 

I*  The  compound  of  muriatic  acid  and  ammonia  hasHiftory 

been  known,  from  time  immemorial,  by  the  name  of fal 
ammoniac .  It  derives  this  name  from  Ammonia,  a 
country  of  Libya,  which  name  is  deferiptive  of  the  fandy 
foil  of  that  region  (a).  Hence  too  is  the  origin  of 
the  epithet  Ainmon  given  to  Jupiter,  to  whom  a  tem¬ 
ple  was  ere&ed  in  that  country.  This  fait  was  origi¬ 
nally  collefted  in  great  quantities  near  this  temple, 
where  it  was  formed  in  the  fand  from  the  exerementi- 
tious  matters  of  different  animals,  particularly  camels. 

It  was  wrell  known  to  the  Greeks  and  Romans,  and 
was  employed  by  them  in  feveral  arts.  Before  the  na¬ 
ture 


(a)  From  the  Greek  word  which  fignifies  fand. 
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ture  of  this  fait  was  known,  it  was  chiefly  brought 
from  Egypt  >  but  it  is  now  found  to  exift,  ready  form¬ 
ed,  in  different  countries,  particularly  in  the  vicinity 
of  volcanoes,  where  it  feems  to  be  fublimcd.  It  is 
found  alfo  in  the  mountains  of  Tartary  and  Thibet,  in 
grottoes  in  the  neighbourhood  of  Puzzuoli,  and  dif- 
folved  in  the  waters  of  fome  lakes  in  Tufcany.  The 
nature  of  the  muriate  of  ammonia  was  firff  difeovered 
by  Geoffrey  *,  it  was  afterwards  more  accurately  exa¬ 
mined  by  Duhamel  •,  and,  at  laft,  its  properties  were 
fully  developed  by  Black,  Bergman,  and  Scheele,  Ber- 
thollet  and  Foureroy. 

2.  The  muriate  of  ammonia,  which  is  found  ready 
prepared  in  nature,  is  extremely  impure.  It  muff 
therefore  be  fubje&ed  to  fevcral  proeeffes,  to  feparate 
the  foreign  matters  with  which  it  is  impregnated.  The 
fait  which  is  found  fublimed  in  the  crater  of  volca¬ 
noes,  is  generally  mixed  with  arfcnic  and  fulphur. 
In  Egypt  it  is  prepared  by  colle&ing  together  the  ex¬ 
crements  of  animals  which  feed  on  faline  plants. 
Thefe  fubftances  are  dried  and  burnt  in  furnaces  which 
are  conftrufted  on  purpofe,  or  ufed  as  the  common 
materials  of  fuel.  The  foot  which  is  thus  formed,  is 
colle&ed,  and  put  into  large  glafs  bottles,  and  ex- 
pofed  to  a  ffrong  heat,  which  is  gradually  inereafed 
for  72  hours.  Towards  the  fecond  day  the  fait  is  fu¬ 
blimed,  and  attaches  itfelf  to  the  upper  part  of  the 
bottles.  When  the  apparatus  has  cooled,  the  bottles 
are  broken,  and  the  fait  in  form  of  a  cake  is  taken  out, 
which  amounts  to  little  lefs  than  one-third  of  the  foot 
which  was  employed.  This  manufa&ure  is  carried  on 
at  Grand  Cairo  *,  and  the  French  conful  then  refident 
there,  communicated  an  account  of  it  to  the  Academy 
of  Sciences,  in  the  year  1719.  But  it  was  not  till 
40  years  after  this  period  that  it  was  manufa&ured  in 
Europe.  The  firff  manufa&ory  was  eftabliflied  in  Ger¬ 
many  in  1 759  y  others  afterwards  commenced  in  France, 
and  in  different  parts  of  Britain. 

In  the  European  manufactories  it  is  prepared  by  dif¬ 
ferent  proeeffes.  Sometimes  the  calcareous  muriate  is 
precipitated  by  a  carbonate  of  ammonia  extra&ed  from 
animal  matters.  After  the  lime  is  depofited,  the  liquor  is 
evaporated,  and  the  muriate  of  ammonia  is  fublimcd. 
Sometimes  too  it  is  prepared  by  forming  a  fulphate  of 
ammonia ;  and  by  mixing  the  fait  with  a  muriate  of  foda, 
and  expofing  the  mixture  to  heat,  a  double  deeompofi- 
tion  is  effe&ed,  and  the  muriate  of  ammonia  is  fublimed. 
It  is  alfo  prepared  by  the  direct  combination  of  muriatic 
acid  and  ammonia. 

3.  Prepared  in  this  way  by  fublimation,  it  is  in  the 
form  of  a  folid  mafs,  which  has  fome  degree  of  elafti- 
city.  It  yields  to  the  preffure  of  the  finger,  may  be 
compreffed  into  fmaller  bulk,  and  is  with  difficulty 
reduced  to  powder.  The  fpecifie  gravity  is  1.42. 
The  tafte  is  pungent,  acrid,  and  cooling.  By  folu- 
tion  in  water  and  flow  evaporation,  it  cryftallizes  in 
the  form  of  long  four-tided  pyramids.  The  primitive 
form  of  the  eryffal  is  the  regular  o&ahedron  ;  and 
that  of  the  integrant  particle,  the  regular  tetrahedron. 
Sometimes  it  cryffallizes  in  cubes,  and  fometimes  the 
prifms  are  very  fmall,  and  grouped  together,  exhibiting 
a  feathery  appearance. 

4.  The  muriate  of  ammonia  is  not  altered  by  expo- 
fure  to  the  air.  It  is  foluble  in  three  or  four  times  its 
height  of  cold  water.  Great  cold  is  produced  during 
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the  folution  ;  and  on  this  account  it  is  employed  with  Ammonia, 
fnow  and  ice  in  the  production  of  artificial  cold.  Boil-  ^c'  A 
ing  water  diffolves  nearly  its  own  weight  of  this 
felt.  ^  .  1124 

5.  The  muriate  of  ammonia  is  fufible  and  volatile.  Of  heat. 

When  it  is  thrown  on  red-hot  coals,  it  is  entirely  dif- 
fipated  in  white  vapour.  Expofed  to  a  high  tempera¬ 
ture,  it  is  decompofed.  JI2J. 

6.  This  fait  is  readily  decompofed  by  the  fulphurie  Of  acids, 
acid,  which  difengages  the  muriatic  acid  with  violent 
effcrvefeence.  It  is  alfo  decompofed  by  the  nitric  acid, 
which  oxygenates  the  muriatic  acid.  In  this  way  a 
nitro-muriatic  acid  is  prepared,  which  is  employed  for 

the  folution  of  gold.  Barytes,  potafh,  foda,  and  lime, 
decorppofe  the  muriate  of  ammonia,  and  difengage  the 
ammonia  in  thtf  ffate  of  gas,  merely  by  trituration  ; 
but  if  heat  be  applied,  the  deeompofition  is  more  ra¬ 
pid  and  complete.  ir2^ 

7.  Acec 


ts  of  the  muriate  of  ammonia  arc, 
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8.  N©  felt  is  more  generally  employed  than  muriate  Ufes, 
of  ammonia.  In  ehemiitry  it  is  ufed  for  the  extrac¬ 
tion  of  ammonia,  and  the  carbonate  of  ammonia  \  for  the 
production  of  cold,  and  as  an  inftrument  of  analyfis. 

It  is  alfo  employed  in  medicine }  in  the  art  of  dyeing, 
for  the  preparation  of  colours  ;  in  metallurgy,  for  the 
indication  and  feparation  of  fome  metallic  fubftances, 
and  in  the  arts,  for  covering  the  furface  of  copper  and 
other  veffcls,  to  prevent  oxydation  in  the  procefs 
of  tinning  j  and  for  the  fame  purpofe  in  folder- 
ing. 
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6.  Hyperoxymuriate  of  Ammonia. 
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The  compound  of  hyperoxymuriatic  acid  and  am-prepara. 
monia  is  formed  by  pouring  carbonate  of  ammonia  in-tion. 
to  a  folution  of  any  of  the  earthy  hyperoxy muriates. 

A  double  deeompofition  takes  place,  and  a  hyperoxy¬ 
muriate  of  ammonia  is  formed.  This  fait  is  very  foluble  properues. 
in  water  and  in  alcohol.  It  is  decompofed  at  a  low 
temperature,  and  gives  out  a  quantity  of  gas  together 
with  a  fmell  of  hyperoxymuriatic  acid.  Such  a  fmell, 

Mr  Chenevix  obferves,  is  doubtlefs  owing  to  the  great 
quantity  of  oxygen  contained  in  the  acid,  which  is 
more  than  what  is  neceffary  to  combine  with  the  hy¬ 
drogen  contained  in  the  alkali.  Some  part,  therefore, 
is  difengaged  without  deeompofition.  Mr  Chenevix 
who  formed  this  fait,  could  not  fuceeed  in  afeertaining  *  W/. 
the  proportion  of  its  eonftituent  parts  *.  Tmnf. 

7.  Fluate  of  Ammonia.  P-  148* 

1.  This  compound  of  fluoric  aeid  and  ammonia  is  Preparation 
prepared  by  faturating  the  acid  with  the  alkali.  By  and  proper- 
evaporation  it  cryftallizes  in  fmall  needles  or  prifms, tics, 
which  have  a  pungent  tafte  analogous  to  that  of  ful¬ 
phate  of  ammonia. 

2.  When  it  is.  heated,  this  felt  gives  out  ammonia, 
and  is  fublimed  in  the  ffate  of  an  acidulous  fluate. 

This  fait  decompofes  the  nitrate  and  muriate  of  lime, 
and  the  fulphate  of  magnefia. 

4  O  8.  Borate 
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8.  Borate  of  Ammonia. 

The  compound  of  boracic  acid  and  ammonia  is  little 
known.  It  is  formed  by  the  diredl  union  of  the  acid 
with  the  alkali.  It  has  fo  little  permanency,  that  the 
folution  being  evaporated,  the  whole  of  the  ammonia 
is  volatilized,  while  the  boracic  acid  cryflallizes.  The 
bafe  of  every  other  fait  decompofes  it  f . 
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9.  Phofphate  of  Ammonia. 

1 .  This  fait,  the  compound  of  phofphoric  acid  and  am¬ 
monia,  was  long  confounded  with  the  phofphate  of  fo¬ 
da,  as  it  exifts  with  it  in  urine,  under  the  names  of 
fujlble  fait,  native  fait  of  urine ,  microcofmic  fait.  It  was 
hr  ft  accurately  diftinguifhed  by  Schloffer,  De  Chaul- 
nes,  and  Rouelle,  about  the  year  177 O  *  foon  after  by 
Lavoilier,  and  more  lately  by  Vauquelin. 

2.  At  firfl  it  was  extra-died  from  the  fait  of  urine  ; 
and  many  proccffes  were  adopted  to  obtain  it  pure,  and 
feparate  from  the  muriate  and  phofphate  of  foda,  with 
which  it  is  always  accompanied.  It  is  now  prepared 
artificially  by  diredlly  combining  phofphoric  acid  with 
ammonia  \  and  by  flow  evaporation  of  the  folution  to 
a  certain  confiflence  cryftals  are  obtained  on  cooling. 

3.  The  phofphate  of  ammonia  cryflallizes  in  regular 
four-fided  prifms,  terminated  by  four  equal-flded  pyra¬ 
mids,  and  fometimes  in  the  form  of  fmall  needles  clofe- 
ly  interwoven  with  each  other.  It  has  a  cooling,  fa- 
line,  pungent  tafte,  and  changes  the  fyrup  of  violets 
to  a  green  colour.  Its  fpecific  gravity  is  1.8051. 

4.  In  a  moift  air,  it  is  flightly  deliquefeent,  but 
otherwife,  it  is  unchanged.  It  is  foluble  in  four  parts 
of  cold  water,  and  Hill  more  fo  in  boiling  water. 

5.  Expofed  to  heat,  it  undergoes  the  watery  fufion, 
fwells  up,  and  melts  into  a  tranfparent  glafs,  which  is 
acid,  part  of  the  bafe  being  driven  off.  Hence  it  de¬ 
rived  the  name  of  fufble  fait. 

6.  It  is  readily  decompofed  by  charcoal  by  the  ful- 
phuric,  nitric,  and  muriatic  acids,  and  by  the  two  fixed 
alkalies. 

7.  The  phofphate  of  ammonia  is  employed  as  a  flux 
in  effaying  mineral  fub  fiances  with  the  blow -pipe.  It 
is  greatly  ufed  alfo  in  the  fabrication  of  coloured  glaffes 
and  artificial  precious  Hones. 
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10.  Phofphite  of  Ammonia. 

1 .  This  ia  a  compound  of  phofphorous  acid  and  am¬ 
monia.  It  is  prepared  by  the  direfl  combination  of 
the  acid  with  ammonia  or  the  carbonate  of  ammonia, 
and  by  flow  evaporation  it  may  be  obtained  in  cry- 
ftals. 

2.  It  fometimes  cryflallizes  in  long  tranfparent 
needles,  and  fometimes  in  four-fided  prifms,  terminat¬ 
ed  by  four-fided  pyramids.  It  has  a  flrong  pungent 
tafte. 

3.  This  fait  is  flightly  deliquefeent  in  the  air,  is 
foluble  in  twice  its  weight  of  cold  water,  and  being 
more  foluble  in  boiling  water,  it  cryflallizes  on  cooling. 

4.  When  it  is  heated  on  charcoal  with  the  blow¬ 
pipe,  it  boils  up,  and  lofes  its  water  of  cryflallization. 
When  this  has  efeaped,  it  is  furrounded  with  a  fine 
phofphoric  light  \  and  as  the  fait  begins  to  vitrify,, 
there  are  evolved  bubbles  of  gas,  which  burn  as  they 
come  in  contadl  with  the  air,  with  a  vivid  flame,,  and 
form  with  the  atmofphere  a  ring  of  white  vapour  of 
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phofphoric  acid.  What  remains  is  phofphoric  acid  in  Ammo 
the  vitreous  Hate.  The  fame  effedl  may  be  produced 
by  heating  fix  or  feven  grains  of  the  lalt  in  a  fmall 
glafs  globe  to  which  a  tube  is  adapted,  and  immerfed 
under  jars  over  mercury.  The  fait  melts,  fwells,  and 
gives  out  bubbles  of  phofphorated  hydrogen  gas,  whieh 
fpontaneoufly  inflame  as  they  come  in  contadl  with  the 
air,  and  exhibit  the  white  coronet  of  vapour  which  is 
the  chara&criftic  property  of  the  combuffion  of  this 
gas.  During  this-  decompofition,  the  bafe  of  the  fait, 
the  ammonia,  is  alfo  volatilized,  and  pure  phofphoric 

acid  remains  behind.  This  fait  is  decompofed  by 

charcoal,  the  acids,  and  by  potafh  and  foda. 

5.  The  conflituent  parts  of  thhkialt  arc  t^e  follow- 

iog.  .  tion. 

Phofphorous  acid,  2 6 

Ammonia,  5 1 

Water,  23 

100 

6.  It  has  not  hitherto  been  applied  to  any  ufe. 

1 1 .  Carbonate  of  Ammonia. 

1.  The  compound  of  carbonic  acid  with  ammonia  Names] 
has  been  diflinguifhed  by  different  names,  as  concrete 
volatile  alkali \  aerated  volatile  alkali ,  and  cretaceous  fal 
ammoniac .  Its  peculiar  nature  and  properties  were 

not  clearly  underftood,  till,  by  the  difeovery  ©f  Dr 
Black,  it  was  demonftrated  to  be  a  compound  fait. 

This  fait  is  obtained  by  a  great  many  different  procef- 
fes.  Formerly  it  w'as  procured  by  diftilling  animal 
matters,  and  particularly  horns,  as  the  horns  of  the 
hart,  whence  it  derived  the  name  of  volatile  fait  of 
hartlhorn. 

2.  Carbonate  of  ammonia  may  be  prepared  by  di-Prepar 
re£lly  combining  carbonic  acid  and  ammonia-  in  the  tion. 
ftate  of  gas  over  mercury  \  or  it  may  be  obtained  by 
mixing  together  two  parts  of  chalk,  and  one  part  of 
muriate  of  ammonia,  well  dried  and  reduced  to  pow¬ 
der,  and  expofing  them  to  heat  in  a  porcelain  retort. 

The  gas,  as  it  comes  over,  is  colle£led  in  a  receiver, 
which  is  to  be  cooled  with  cloths  moifiened  with  wa¬ 
ter.  This  is  the  carbonate  of  ammonia,  which  is  fub- 
limed  and  attaches  itfelf  to  the  lides  of  the  receiver. 

In  this  proeefs  there  is  a  double  decompolition.  The 
carbonic  acid  of  the  lime  combines  with  the  ammonia, 
and  forms  carbonate  of  ammonia,  which  is  driven  off 
by  heat  •,  and  the  muriatic  acid  of  the  muriate  of  am¬ 
monia  combines  with  the  lime,  and  forms  muriate  of 
lime,  which  remains  in  the  retort.  114] 

3.  The  carbonate  of  ammonia  is  cryftallized  \  but  Propert  ; 
the  cryffals  are  fo  irregular,  that  their  form  has  not 
been  accurately  afeertained.  Bergman  deferibes  them 

as  octahedrons,  whofe  four  angles  are  truncated  \  while, 
according  to  Rome  de  Lille,  they  are  compreffcd  four- 
lided  prifms,  terminated  by  a  two-lided  fummit.  The 
tafte  of  this  fait  is  flightly  acrid,  and  the  fmell  is 
perceptibly  that  of  ammonia,  though  more  feeble. 

It  converts  vegetable  blues  to  green.  Its  fpecific  gra¬ 
vity  is  0.966.  ¥144 

4.  When  this  fait  is  pure,  it  is  not  fenlihly  changed  Adion 
by  expofure  to  the  air.  It  is  very  foluble  in  water, 
and,  during  its  folution,  produces  cold.  Two  parts  of 
cold  water  diffolve  more  than  one  of  the  fait.-  Water, 

at  the  temperature  of  about  120°,  diffolves- more  than 

its 
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nomi,  {ts  own  weight,  &c.  When  it  is  rapidly  cooled,  the 
cc#  fait  cryftallizes  in  the  moft  regular  form  which  it  af- 
fumes.  Boiling  water  cannot  be  employed  for  its  fo- 
iution,  becaufe  at  this  temperature  the  fait  is  driven 
off  in  the  Hate  of  vapour.  When  this  fait  is  thrown 
upon  hot  iron,  it  melts,  boils,  and  is  converted  into 
vapour. 

5.  It  is  decompofed  ;  by  all  the  acids  with  ef- 
fervefeence  ;  and  the  effervefcence  with  this  fait  i6 
more  violent  than  with  the  carbonate*  of  the-  two  fix¬ 
ed  alkalies,  becaufe  the  proportion  of  carbonic  acid  is 
greater. 

6.  The  conftituent  parts  of  this  fait,  according  to 
Bergman,  are, 

Carbonic  acid  45 
Ammonia  43 

Water  12 
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But  Mr  Davy  has  found,  that  the  proportion  of 
acid  and  water  in  this  fait  depends  on  the  tempera¬ 
ture  at  which  it  is  formed.  It  is  greater  when  the 
temperature  is  low,  and  diminifties  as  the  temperature 
150  is  increafed. 

I1  7.  This  fait  is  employed  in  medicine,  and  alfo  in 

the  manufa£ture  of  muriate  of  ammonia,  for  which  pur- 
pofe  it  is  produced  by  diflillation  from  animal  matters. 
The  ufe  of  it,  when  it  is  mixed  with  volatile  oils,  as 
a  perfume,  or  as  a  ftimulant  in  fmelling  bottles,  is  well 
known. 
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12.  Arfeniate  of  Ammonia. 

1.  This  fait,  the  compound  of  arfenic  acid  and  am¬ 
monia,  is  formed  by  combining  the  acid  with  the  al¬ 
kali.  When  the  folution  is  evaporated,  it  affords  cry¬ 
ftals  of  arfeniate  of  ammonia. 

’  2.  It  cryftallizes  in  the  form  of  rhomboidal  prifms  3 
or,  with  an  cxcefs  of  acid,  in  the  form  of  needles. 
The  cryftals  of  the  firft  convert  the  fyrup  of  violets 
into  green,  and  thofe  of  the  fecond  are  deliquefeent  in 
the  air. 

3.  When  this  fait  is  gently  heated,  the  ammonia  is 
dilengaged,  and  the  arfenic  acid  remains  behind  ;  but 
when  the  heat  is  violent  and  fudden,  part  of  the  alkali 
and  of  the  acid  are  decompofed,  water  is  formed,  azo¬ 
tic  gas  is  difengaged,  and  the  arfenic  is  fublimed  in  the' 
metallic  ft  ate. 


13.  Arfenite  of  Ammonia. 

;  This  is  a  compound  of  the  white  oxide  of  arfenic, 
or  arfenious  acid,  with  ammonia  3  but  nothing  is  known 
of  its  properties. 


14.  Tungftate  of  Ammonia. 

1.  This  compound  of  tungftic  acid  and  ammonia  is 
formed  by  diflolving  the  oxide  of  tungften  in  the  folu¬ 
tion  of  ammonia  or  carbonate  of  ammonia  ;  and  by 
evaporating  the  folution,  the  fait  is  obtained  in  the 
fprm  of  cryftals. 

2.  It  cryftallizes  in  fmall  feales,  which  have  fomc 
refemblance  to  boracic  acid  3  or  in  fmall  needles,  which 
are  four-fided.  This  fait  has  a  metallic  tafte.  It  is  not 
deliquefeent  in  the  air,  but  is  foluble  in  water.  When 
it  is  expofed  to  heat,  it  is  decompofed* 
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3.  The  component  parts  of  this  fait  are, 

Tungftic  acid  18 

Ammonia  and  water  22 
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Amman  is, 
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15.  Molybdate  of  Ammonia. 

16.  Chromate  of  Ammonia. 

17.  Acetate  of  Ammonia. 

I.  This  compound  of  acetic  acid  and  ammonia  ha«  Prepara- 
been  long  known  by  the  name  of  fpiritus  tmndereriS™ • 

In  this  ftate  it  is  combined  with  an  excefs  of  acid.  It 
may  be  obtained,  but  with  fome  difficulty,  on  account 
of  its  volatility,  by  flow  evaporation.  It  then  cryftal¬ 
lizes  in  the  form  of  needles.  Cryftals  are  alfo  obtained 
by  very  flow  fublimation  of  this  fait. 

2*  The  cryftals  of  acetate  of  ammonia  are  long,  flen-  Properties, 
der,  flat,  and  pointed,  of  a  pearly  white  colour  *.  The  *  Higgim't 
tafte  is  cooling,  with  a  mixture  of  fweet.  Expofed  to  ^xPen’ 
air,  it  is  deliqueleent,  and  is  very  ioluble  in  water.  p  ,88. 
When  it  is  heated  to  the  temperature  of  1 70°,  it  melts  3 
and  when  the  temperature  is  raifed  to  250°,  it  is  fub¬ 
limed.  By  diftillation  of  the  fait  in  folution,  with  & 
ftrong  heat,  it  is  partly  decompofed.  The  ammonia  is 
firft  driven  off,  then  the  acid,  and,  towards  the  end  of 
the  procefs,  part  of  the  neutral  fait* 

18.  Oxalate  of  Ammonia. 

1.  The  compound  of  oxalic  acid  and  ammonia  may  p^epara- 
be  prepared  by  diredtly  combining  the  acid  with  the  tion. 
alkali.  By  evaporating  the  folution,  the  fait  cryftal¬ 
lizes. 

2.  When  the  acid  is  faturated  with  the  alkali,  the 
cryftals  are  in  the  form  of  four-fided  prifms,  terminated 
by  two-fided  fummits  3  one  of  which  is  larger,  and  in¬ 
cludes  three  fides  of  the  prifm.  Thefe  falls  are  foluble 
in  water. 

3.  When  this  fait  is  expofed  to  heat,  carbonate  of  Adtion  of 
ammonia  is  driven  off,  and  nothing  remains  behind  but  heat. 

a  little  charcoal.  From  this  it  appears,  that  the  acid 
is  decompofed,  the  carbone  and  oxygen  combining  to¬ 
gether  to  form  carbonic  acid,  which  enters  into  combi¬ 
nation  with  ammonia.  It  is  decompofed  by  the  mineral 
acids.  The  oxalic  acid  combines  with  it,  and  forms  an 
acidulous  oxalate  of  ammonia.  The  oxalates  of  potafli 
and  foda  form  compounds  with  this  fait,  which  are 
known  by  the  name  of  triple  fa/ts . 

4.  This  is  one  of  the  moft  ufeful  falts  to  be  employed  ufes. 
as  a  reagent  in  detecting  lime  in  liquid  folutions,  and 
for  afeertaining  the  nature  and  proportions  of  calcare¬ 
ous  falts. 

19.  Tartrate  of  Ammonia. 

The  compound  of  tartaric  acid  and  ammonia,  forms 
a  fait  which  very  readily  cryftallizes.  This  fait  has 
a  cooling  bitter  tafte,  is  very  foluble  in  water,  and 
eafily  decompofed  by  heat.  It  is  fubjeft  alfo  to  fpon- 
tancous  decompofition.  By  the  adliofi  of  the  ilronger 
acids,  part  of  the  bafe  is  feparated,  and  it  is  converted 
into  an  acidulous  tartrate  of  ammonia. 

20.  Citrate  of  Ammonia. 

1.  This  fait,  which  is  a  compound  of  citric  acid  and 
ammonia,  is  formed  by  the  dirfcdi  combination  of  the 
4  D  2  add 
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Ammonia,  aCid  and  alkali,  and  it  cryftallizes  when  the  folution  is 
evaporated  to  the  confidence  of  a  thick  fyrup. 

2.  The  cryftals  are  in  the  form  of  an  elongated  prifm. 
They  are  very  foluble  in  water,  and  have  a  faline  cool¬ 
ing  tafte.  This  fait  is  decompofedby  heat,  the  ammo¬ 
nia  being  driven  off. 

3.  It  is  compofed  of 

Acid  62 

Ammonia  38 
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21.  Malate  of  Ammonia. 

This  fait,  which  is  a  compound  of  malic  acid  and 
ammonia,  is  a  very  foluble  and  deliquefeent  fait.  Its 
other  properties  are  unknown. 

22.  Benzoate  of  Ammonia. 

The  compound  of  benzoic  acid  and  ammonia  forms 
a  very  foluble  fait,  which  readily  cryftallizes,  and  the 
cryftals  arrange  themfelves  in  an  arborefcent  or  plu- 
mofe  form.  This  fait  is  volatile,  and  is  decompofed  by 

*  Fourcroy  all  other  acids  *. 

Connaifs .  .  r  K 

23.  Succinate  of  Ammonia. 

The  compound  of  fuccinic  acid  and  ammonia  forms 
a  fait,  which  affords  needle-ftiaped  cryftals  that  are 
deliquefeent,  and  arc  fublimed  by  heat,  without  being 
decompofed. 

24.  Saccolate  of  Ammonia. 

Nothing  farther  is  known  of  this  fait,  than  that  it 
has  an  acid  tafte,  and  is  readily  decompofed  by  heat. 

25.  Camphor  ate  of  Ammonia. 

1.  This  fait,  which  is  a  compound  of  camphoric 
acid  and  ammonia,  is  prepared  by  adding  the  acid  to 
a  folution  of  carbonate  of  ammonia,  and  hot  water, 
till  effervefcence  ceafes.  The  evaporation  muft  be 
condu&ed  with  a  very  gentle  heat,  on  account  of  the 
volatility  of  the  ammonia. 

2.  It  is  difficult  to  obtain  this  fait  cryftallized. 
When  the  folution  is  too  much  evaporated,  it  affords 
a  cry  ft  allin  e  mafs,  in  which  appear  final  1  needles  ♦,  but 
if  it  be  evaporated  to  drynefs  there  remains  a  folid 
opaque  mafs,  which  has  a  {lightly  bitter  and  pungent 

tafte.  #  ... 

3.  This  fait  is  (lightly  deliquefeent  in  the  air  *,  it  is 
not  very  foluble  in  cold  water,  but  may  be  diffolved 
in  three  parts  of  boiling  water.  In  thefe  falts,  it 
would  appear  that  the  acid  refills  the  action  of  the  wa¬ 
ter  *,  for  when  there  is  an  excefs  of  bafe,  they  become 
more  foluble. 

4.  Expofed  to  heat  on  red-hot  coals,  it  fwells  and 
melts,  and  then  rifes  in  vapour.  With  the  Mow-pipe, 
it  gives  a  blue  and  red  flame,  and  is  entirely  diffi¬ 
pated. 

5.  This  fait  is  decompofed  by  the  fulphuric,  nitric, 
and  muriatic  acids,  and  if  the  folution  be  fufficiently 
concentrated,  the  camphoric  acid  is  depofited.  It  is 
alfo  decompofed  by  potafh  and  foda,  and  more  rapidly 
with  the  affiftance  of  heat.  This  fait  is  completely  fa- 
luble  in  alcohol  f . 
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26.  Suberate  of  Ammonia. 

This  compound  of  fuberic  acid  with  ammonia  ai- 
fords  cryftals  in  the  form  of  parallelepipeds.  It  has 
a  flight  faltifh  tafte,  leaving  an  impreffion  of  bitternefs. 

It  reddens  vegetable  blues,  and  is  deliquefeent  in  the 
air.  It  is  very  foluble  in  water.  When  it  is  thrown  on 
burning  coals,  it  fwells  up,  and  is  deprived  of  its  water 
of  cryftallization.  It  is  entirely  diffipated  by  the  adlion 
of  the  blow-pipe.  It  is  decompofed  by  the  fulphuric, 
nitric,  muriatic,  and  oxalic  acids,  by  the  fixed  alkalies, 
and  the  aluminous  and  magnefian  falts  f.  f  Anna 

Chim.  1 

27.  Mellate  of  Ammonia.  xxiii.p. 

This  fait,  which  is  a  compound^  mellitic  acid  and 
ammonia,  is  formed  by  faturating  the  acid  with  the 
alkali.  By  evaporation  it  affords  tranfparent,  fix-fided 
cryftals.  This  fait  when  expofed  to  the  air,  become? 
opaque,  and  of  a  filvery  white  colour. 

28.  La£late  of  Ammonia. 

This*  compound  of  laftic  acid  and  ammonia  forms  a 
fait  which  cryftallizes.  It  is  deliquefeent  in  fthe  air, 
and  is  decompofed  by  heat,  great  part  of  the  ammonia 
being  driven  off. 

29.  Pruffiate  of  Ammonia. 

The  compound  of  pruffic  acid  and  ammonia  affords 
a  fait  which  has  the  odour  of  ammonia.  When  this 
fait  is  expofed  to  heat,  it  is  entirely  diffipated. 

30.  Sebate  of  Ammonia. 

31.  Urate  of  Ammonia. 

The  compound  of  uric  acid  and  ammonia,  forms  a 
fait  which  is  not  very  foluble  in  water,  and  in  many 
of  its  properties  refembles  the  acid  itfelf. 

IV.  Compounds  of  Ammonia  with  Inflammable  Sub- 
ftances. 

1.  Ammonia  enters  into  combination  with  alcohol, 
with  the  affiftance  of  a  moderate  heat }  but  the  am¬ 
monia  is  feparated  when  the  mixture  is  expofed  to  a 
temperature  below  the  boiling  point  of  alcohol. 

2.  Ammonia  readily  mixes  with  ether  \  but  the  na¬ 
ture  of  the  compound,  or  whether  it  be  a  chemical 
combination,  is  not  known. 

3.  Ammonia  forms  a  compound  with  the  fixed  oils, 
which  is  well  known  under  the  name  of  foap  or  lini¬ 
ment . 

4.  With  the  volatile  oils  it  forms  compounds,  which 
have  fomewhat  fimilar  properties. 

Chap.  XIII.  Of  EARTHS. 

1.  The  word  earth  is  taken  in  different  fignifica- 
t£ons.  Sometimes  it  fignifies  the  globe,  and  fometimes 
it  is  ufed  to  denote  the  foil  on  the  furface  of  the  globe. 

In  cliemiftry  it  is  employed  to  fignify  certain  elementary 
fubftances,  of  which  a  great  proportion  of  the  folid  parts 
of  the  globe  is  compofed  *,  and  thefe  fubftances  are  found 
to  poffefs  many  peculiar,  and  fome  common  properties, 

2.  The  general  properties  of  the  earths  are  the  fohprop^ 
lowing. 

a  They  have  neither  tafte  nor  fmell. 

,  J  K  They 
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b.  They  are  incombuftible. 
r.  They  are  nearly  infoluble  in  water. 
d.  They  have  a  fpeeific  gravity  which  is  under  5. 
The  number  of  the  earths  which  are  at  prefent 
known,  is  nine,  and  we  fhall  treat  of  them  in  the  fol¬ 
lowing  order. 

1.  Lime, 

2.  Barytes, 

3.  Strontites, 

4.  Magnelia, 

5.  Alumina, 

6.  Silica, 

7.  Yttria, 

8.  Glueina, 

9.  Zireonia. 


Sect.  I.  Of  Lime . 

1.  Liine  has  been  known  from  the  remoteft  anti¬ 
quity.  The  great  abundance  in  which  it  is  found  in 
nature,  and  the  important  ufes  to  which  it  may  be 
applied,  led  men  to  employ  it  for  many  purpofes  from 
the  earlieft  age6  of  the  world.  It  was  well  known  to 
the  ancients  as  mortar,  and  as  a  manure,  and  they  were 
not  unacquainted  with  fome  of  its  medicinal  virtues. 
But  it  was  long  before  the  nature  and  properties  of 
lime  were  fully  known  j  and  particularly  thofe  changes 
which  quicklime  undergoes  when  it  is  expofed  to  the 
air,  or  limeftone  to  the  a&ion  of  heat.  It  was  not  till 
Dr  Black  made  his  brilliant  difeoveries,  that  the  nature 
of  thefe  changes  was  fully  developed,  and  the  fanciful 
theories  which  had  been  propofed  to  account  for  them 
were  entirely  rejected. 

2.  Lime  is  feldom  found  perfe&ly  pure  in  nature  ; 
t  of  pure  but  it  is  univerfally  diffufed,  and  exifts  in  fome  places 
*  •  in  the  greateft  abundance,  in  combination  with  other 

fubftanees,  and  particularly  with  carbonic  acid.  To 
obtain  it  pure,  a  quantity  of  chalk,  or  marble,  or 
limeftone,  is  expofed  to  a  flrong  heat,  by  whicl*  means 
the  carbonic  acid  with  which  it  is  in  combination  is 
driven  off.  When  the  limeftone,  or  marble,  or  chalk, 
whieh  has  been  employed,  is  fuffieiently  burnt  or  cal¬ 
cined,  and  removed  from  the  fire,  and  water  poured 
upon  it,  it  fwells  up,  and  at  laft  falls  down  into  a 
powder.  This  powder  is  called  quicklime .  In  this 
proeefs  of  flaking  lime,  as  it  is  called,  a  great  quanti¬ 
ty  of  water  is  quickly  abforbed,  and  the  water  being 
fixed  in  the  lime  in  the  folid  ftate,  gives  out  that  calo¬ 
ric  whieh  is  neeeffary  to  retain  it  in  the  ftate  of  li¬ 
quidity,  fo  that  a  great  quantity  of  heat  is  evolved, 
Part  of  the  water,  alfo,  rifes  in  vapour,  in  conference 
of  the  great  heat,  before  it  is  eonfolidated  with  the 
lime.  The  heat  produced  is  fo  great,  that  water  may 
be  boiled,  and  combuftible  bodies  may  be  inflamed. 
Aeeidents  have  happened  to  carriages  and  veffels  load¬ 
ed  with  lime,  to  which  water  had  been  admitted.  So 
mueh  heat  was  produced,  that  they  have  been  fet  fire 
to,  and  burnt.  Light  is  alfo  emitted  when  lime  is 
flaked.  This,  it  is  faid,  is  feen  when  the  proeefs  is 
conduced  in  a  dark  place,  and  the  quantity  of  lime 
is  confiderable. 

3.  The  purity  of  lime,  thus  obtained,  is  Jn  pro¬ 
portion  to  the  purity  of  the  fub fiance  whieh  was  cal¬ 
cined.  The  lime  which  is  obtained  by  burning  pure 
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white  marble,  or  what  is  called  calcar  ions  /par ,  is  to-  ^ime> 
lerably  pure.  But  there  arc  other  proceffes  by  which 
thofe  fubftanees  with  which  it  may  happen  to  be  mixed 
may  be  feparated.  If  a  quantity  of  chalk  be  wafhed 
in  pure  water,  diffolved  in  diftilled  acetic  acid,  and 
afterwards  precipitated  by  carbonate  of  ammonia,  the 
precipitate  being  wafhed  and  calcined,  pure  lime  is  the 
product.  The  lime  which  is  obtained  from  oyfter- 
fliells,  may  be  rendered  pure  by  the  following  proeefs. 

Fir  ft  wafh  the  fhells  in  different  quantities  of  water,  and 
boil  them,  to  feparate  any  mucilaginous  fubftance.  In¬ 
troduce  them  into  a  furnace,  and  calcine  them  to  white- 
nefs.  After  the  firft  calcination,  put  them  into  a  por¬ 
celain  retort,  and  expofe  it  to  a  red  heat.  By  this 
proeefs  pure  lime  is  obtained.  To  preferve  it  in  this 
ftate  of  purity,  it  muft  be  kept  in  clofe  veffels.  n^o 

4.  Pure  lime  is  of  a  white  colour,  has  a  hot,  (harp,  Properties, 
cauftie  tafte,  and  deftroys  the  texture  of .  animal  fub-  # 
ftances,  to  whieh  it  is  for  fome  time  applied.  It  con¬ 
verts  the  fyrup  of  violets  and  other  vegetable  blues  to 

a  green  colour.  The  fpeeific  gravity  of  lime  is  2.3.  1x71 

5.  After  the  lime  has  been  thus  prepared  and  flak-  A&ion  of 
ed  ;  if  more  water  be  added  to  dilute  it,  and  reduce  ftwater* 

to  the  confiftence  of  thick  eream,  this  is  what  was 
formerly  called  milk  or  cream  of  lime .  But  if  a  greater 
quantity  of  water  be  added,  and  the  folution  be  filter¬ 
ed,  a  tranfparent  liquid  Is  thus  obtained,  which  is  known 
by  the  name  of  lime  water.  Four  hundred  and  fifty 
parts  of  water  are  required,  it  is  faid,  to  diffolve  one 
of  lime.  This  water  is  clear  and  limpid,,  has  a  fharp,., 
acrid  tafte,  and  renders  the  fyrup  of  violets  green*. 

When  this  water  is  evaporated,  and  the  whole  driven  oft, 
the  lime  remains  pure.  If  the  folution  of  lime-water  be 
expofed  to  the  air,  the  furfaee  is  foon  covered  with  a  pel¬ 
licle,  which  gradually  acquires  folidity  and  thicknefs* 

The  pellicle  is  owing  to  the  attra&ion  of  the  lime  for 
the  carbonic  acid  of  the  atmofphere,  forming  a  carbon¬ 
ate  of  lime,  whieh  being  infoluble  in  water,  Js  preci¬ 
pitated.  #  xiyz' 

6.  Lime,  according  to  Trommfdorf,  eryftallizes.  Cryftal— 
This  was  firft  difcovered  by  Seheele.  The  method  by  lizes. 
which  Mr  Trommfdorf  obtained  the  cryftals  of  lime  is  the 
following.  Boil  any  quantity  at  pleafure  of  muriate  of 
lime,  with  one-fourth  or  lefs  of  eauftic  lime,  and  eva¬ 
porate  the  folution  till  a  drop  of  it  let  fall  on  a  cold 

ftone  affume  the. confidence,  of  fyrup.  It  is  then  to  bo 
filtered,  and  put  into  a  clofe  veffel,  that  the  folution 
may  cool  as  flowly  as  poflible.  Cryftals  of  lime  'ars- 
thus  obtained,  whieh  muft  be  wafhed  in  alcohol,  to  fe¬ 
parate  any  part  of  the  muriate  of  lime  which  may  ad-  # 
here.  For  the  complete  fueeefs  of  this  experiment,  Motm. 
fome  pounds  of  the  muriate  of  lime  muft  be^employ-  ^ 

ed  #  1173 

7.  Lime  undergoes  no  change  by  the  a&ion  of  light,  A&ion  e£ 
and  it  remains  unaltered  when  it  is  expofed  to  theh*at. 
greateft  heat. 

8.  Lime  is  one  of  the  moft  important  of  the  earthy 
bodies.  It  is  applied  to  a  great .  many  valuable  pur¬ 
pofes,  and  fortunately  it  can  be  obtained  in  the  great- 
eft  abundance.  It  is  employed  in  medicine,  both  as  an 
internal  remedy,  and  an  external  application.  As  a 
manure,  it  is  of  the  isioft  extenfive  utility  5  nor  is  it  of 
lefs  importance,  as  it  is  empldyed  for  a  cement  in  build¬ 
ing.  When  quicklime  is  mixed  with  fand  and  water, 
and  reduced  to  the.  form  of  a  thick  paftc,  it  is  in  the 

ftate- 
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Hate  of  mortar.  It  is  an'objeH  of  the  utmoft  import¬ 
ance  that  the  mortar  which  is  employed  as  a  cement  in 
building,  ftiould  be  durable.  To  obtain  this  objc<ft,  a 

good  deal  of  attention  has  been  paid  by  different  phi- 
lofophers  in  afeertaining  the  proportions  which  feem  to 
anfwer  belt,  or  the  additions  which  may  be  made  to 
the  ufual  materials  in  the  formation  of  good  and  dur¬ 
able  mortar.  The  proportions  which  have  been  pro¬ 
posed  by  Dr  Higgins  are, 

Coarfe  fand,  4  parts, 

Fine  fand,  3 

Quicklime,  1 

The  lime  fhould  be  recently  flaked,  and  the  quantity 
of  water  ffiould  be  juft  Sufficient  to  bring  it  to  a  proper 
confiftency. 

Dr  Higgins  found  that  burnt  bones,  if  they  did  not 
exceed  one -fourth  of  the  lime,  added  to  the  mortar, 
improved  its  tenacity,  and  prevented  it  from  cracking 
in  drying. 

It  has  been  prOpofed  to  add  a  certain  proportion  of 
unflaked  lime  to  the  mortar,  with  the  view  of  giving 
it  greater  Solidity.  Mortar  acquires  its  hardnefs  from 
the  lime  abforbing  carbonic  acid,  and  returning  to  the 
ftate  of  lime-ftone,  and  alfo  from  the  combination  of 
part  of  the  water  with  the  lime.  According  to  Guy¬ 
ton’s  experiments,  the  following  proportions  compofe  a 
good,  durable  mortar. 


Fine  fand  3  parts,* 

Cement  of  well-baked  bricks  3 
Slaked  lime  2 

Unflaked  2 


It  is  Sometimes  neceffary  to  ufe  mortar  as  a  cement 
under  water,  but  common  mortar  is  unfit  for  this  pur- 
pofe.  It  has  been  found  by  experiment,  that  manga- 
nefc  added  to  mortar,  gives  it  the  property  of  consoli¬ 
dating  under  water.  To  prepare  a  mortar  for  this  pur- 
pofe,  Guyton  recommends  the  following  procefs.  Mix 
together  90  parts  of  limeftone,  fix  parts  of  black  oxide 
of  manganefe,  and  4  parts  of  blue  clay  in  the  ftate  of 
powder.  Let  the  mixture  be  calcined,  to  drive  off  the 
carbonic  acid  5  then  add  60  parts  of  fand,  and  mix  it 
together  with  a  Sufficient  quantity  of  water,  to  bring  it 
lt^  to  the  confiftency  of  mortar. 

Affinities.  9.  The  order  of  the  affinities  of  lime  is  the  follow¬ 
ing  • 

Oxalic  acid, 

Sulphuric, 

Tartaric, 

Succinic, 

Phofphoric, 

Sacla£tic, 

Nitric, 

Muriatic, 

Suberic, 

Fluoric, 

Arfenic, 

La&ic, 

Citric, 

Benzoic,  ^ 

Sulphurous, 

Acetic, 
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Lime, , 


Boracic, 

Carbonic, 

Pruflic. 

I.  Phofphuret  of  Lime. 

1.  Lime  combines  'with  phofphorus,  and  forms  SLprep^ 
compound  which  is  called  phofphuret  of  lime .  To  pre-tion.  * 
pare  this  compound,  introduce  into  the  bottom  of  a 
glafs  tube,  elofed  at  one  end,  one  part  of  phofphorus, 
and  afterwards  place  a  little  above  it  four  or  five  times 
its  weight  of  quicklime  in  powder.  Expofe  to  a  heat 
that  part  of  the  tube  which  contains  the  lime,  fo  that 
it  may  become  red  hot.  In  this  ftate  raife  the  tube 
and  draw  it  along  the  coals,  tilFthat  part  of  it  contain¬ 
ing  the  phofphorus  be  alfo  expo&d  to  the  heat.  The 
phofphorus  is  raifed  in  the  ftate  of  vapour  through  the 
lime,  and  combines  with  it,  fo  that  the  whole  mafs  forms 
a  compound  of  a  brown  colour.  This  is  the  phofphuret 
of  lime. 

2.  It  has  a  deep  brown  colour,  no  fmell,  and  when  ProperV 
it  is  expofed  to  the  air  it  falls  to  pieces.  It  is  ihfolu- 

ble  in  water,  but  it  decompofcs  that  liquid  at  the  mo¬ 
ment  it  comes  in  contact  with  it.  An  effervefcence 
takes  place,  and  phofphorated  hydrogen  gas  is  emitted, 
which  is  fpontaneoufly  inflamed  when  it  comes  to  the 
furface  of  the  water.  It  is  owing  to  this  gas  that  phof¬ 
phuret  of  lime,  when  it  is  moiftened,  gives  out  the  fe¬ 
tid  fmell  of  garlic  $  and  as  this  gas  is  formed  by  the 
decompofition  of  the  water,  part  of  it  combines  with 
the  phofphuret  of  lime  and  forms  a  hydrogenated  phof¬ 
phuret,  fo  that  the  phofphuret  when  it  is  taken  from 
the  water  and  dried,  gives  out  flame,  when,  concentrat¬ 
ed  muriatic  acid,  which  difengages  the  phofphorated 
hydrogen  gas,  is  poured  upon  it. 

II.  Sulphuret  of  Lime. 

1.  This  compound  of  fulphur  and  lime  may  be  Prepare 
formed  by  expofing  to  heat  in  a  crucible,  fulphur  andtion. 
lime  reduced  to  powder.  They  fufe  {lightly,  or  rather 
combine  into  an  acrid,  reddifli  mafs,  which  is  the  ful- 
phuret  of  lime,  formerly-  call  calcareous  liver  of  ful- 
phur. 


2.  When  it  attra&s  moifture  from  the  air,  or  if  a 
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little  water  be  throwm  upon  it,  it  changes  colour,  andatedfahj 
paffes  to  a  greenifli  yellow,  emitting  at  the  fame  timep^urtt’ 
an  extremely  fetid  odour,  and  forming  fulphurated  hy¬ 
drogen  gas,,  becomes  a  hydrogenated  fulphurct. 

3.  When  fulphur  and  lime  are  combined  together 
by  means  of  water,  the  refult  is  not  a  Ample  fulphu~ 
ret,  but  always  a  hydrogenated  fulphurct,  on  account 
of  the  wrater  which  is  decompofcd.  This  may  be  pre¬ 
pared,  either  by  throwing  water  on  quicklime,  cover¬ 
ed  with  fulphur  in  powder  j  the  heat  which  is  emitted 
by  the  flaking  of  the  lime  effecting  the  combination  : 
or  it  may  be  prepared  by  heating  in  a  matrafs,  fulphur 
and  lime  In  powder  with  ten  times  their  weight  of  w  a¬ 
ter,  or  by  heating  lime  wrater  on  fulphur.  By  the  two 
firft  proceffes,  a  liquid  is  obtained  of  a  red,  orange,  or 
yellow  colour,  of  an  extremely  fetid  od@ur,  and  a 
pungent,  acrid  tafte.  This  hydrogenated  fulphuret  of 
lime  expofed  to  the  air,  is  deprived  of  its  colour,  gra¬ 
dually  decompofed,  and  the  fulphur  combining  with  the 
oxygen  of  the  air,  is  firft  converted  into  fulphurous. 
and  aftenvards  into  fulphuric  acid.  It  is  decompofed 
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by  the  acids,  fulphur  is  precipitated,  and  fulphurated 
hydrogen  gas  is  difengaged. 

4.  Lime  combines  readily  with  fulphurated  hydro¬ 
gen.  When  fulphurated  hydrogen  gas  is  palled  into  a 
bottle  of  lime-water,  the  gas  is  abforbed  and  fixed  by 
combining  with  the  lime,  it  renders  it  more  foluble, 
and  forms  the  hydrofulphuret  of  lime.  This  hydroful- 
phuret,  as  Berthollet  obferves,  performs  the  part  of  an 
aeid,  by  faturating  the  lime,  and  gives  it  the  property 
of  cryftallizing.  This  hydrofulphuret  has  no  colour, 
and,  expofed  to  the  air,  emits  a  ftrong  fetid  odour.  It 
is  extremely  foluble  in  water,  and  is  decompofed  by 
the  acids  with  effervefcence,  while  fulphurated  hydro¬ 
gen  gas  is  given  out.  Thus,  lime  enters  into  three 
different  combinations  with  fulphur,  namely  into  the 
fulphuret  of  lime,  the  hydrofulphuret,  and  the  hydro¬ 
genated  fulphuret. 

III.  Compounds  of  Lime  with  Acids. 

I.  Sulphate  of  Lime. 

1.  The  compound  of  fulphuric  acid  and  lime  has 
been  known  under  a  great  variety  of  names,  as  felenite , 
gypfum ,  plafter  of  Paris ,  alabajler ,  vitriol  of  lime .  The 
fulphate  of  lime  is  found  in  great  abundance  in  nature  j 
and  it  is  found  fufficiently  pure,  fo  that  artificial  pre¬ 
paration  is  not  required. 

2.  When  fulphate  of  lime  is  pure,  it  is  frequently 
found  cryftallized.  The  primitive  form  of  its  cryftals 
is  a  quadrangular  prifm,  whofe  bafes  are  rhomboidal, 
and  the  angles,  113°  and  67°.  The  integrant  particle 
has  the  fame  form.  The  fpecific  gravity  is  from  2.1679 
to  2.31 14.  It  is  not  changed  by  expofure  to  the  air. 
It  is  little  foluble  in  water.  Five  hundred  parts  of  cold 
water,  and  450  of  boiling  water,  are  required  to  dif- 
folve  it.  When  it  is  expofedi  to  heat,  it  lofes  its  water 
of  cryftallization,  decrepitates,  becomes  very  friable,  and 
falls  down  into  a  very  white  opaque  powder.  When 
this  powder  is  reduced  to  a  pafte  with  water,  it  abforbs 
it  very  rapidly,  and  becomes  in  a  very  fhort  time  folid. 
From  this  peculiar  property,  it  is  employed  for  forming 
cajls^  under  the  name  of  plafter  of  Paris.  When  it  is 
ftrongly  heated  for  a  long  time,  it  becomes  phofphoref- 
cent,  and  then  melts  ;  and  before  the  blow-pipe  it  gives 
an  opaque,  vitreous  globule. 

3.  This  fait  becomes  more  folublo  by  the  afKon  of 
fulphuric  acid,  without  being  converted  into  an  acidu¬ 
lous  fulphate  of  lime.  The  nitric  and  muriatic  acids 
increafe  its  folubility  without  deeompofing  it.  It  is 
partly  decoinpofed  by  the  phofphoric  acid  in  the  cold. 

4.  The  component  parts  of  fulphate  of  lime,  accord¬ 
ing  to  Bergman,  are, 

Acid'  46 
Lime  3  2 

Water  22 

100 

After  being  dried  in  different  temperatures,  accord¬ 
ing  to  Mr  Kirwan,  the  component  parts  are, 


Dried  in  270° 

In  a  red  heat. 

In  a  white 

Acid 

5°-39 

55-84 

56 

Lime 

35-23 

38.81 

41 

Water 

14.38 

5-35 

00 
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Anhydrous  Sulphate  of  Lime. 

This  is  a  variety  of  the  fulphate  of  lime  found  native 
in  different  places,  which,  as  the  name  imports,  con¬ 
tains  no  water  of  cryftallization.  It  is  found  cryftallized. 

The  primitive  form  of  the  cryftal  is  a  re£langular 
prifm,  having  two  of  its  bafes  broader  than  the  ether 
two.  The  fpecific  gravity  is  2.950.  It  has  a  pearly 
luftrc,  confiderable  hardnefs,  phofphorefces  when  it  is 
heated,  is  tranfparent,  and  infoluble  in  water.  The 
component  parts  are,  according  to  the  analyfis  of  Mr 
Chenevix, 

Acid  44.88 

Lime  55**  2 

100.00 

2.  Sulphite  of  Lime. 

1.  This  fait  maybe  prepared  by  palling  a  current pre par a- 
of  fulphurous  acid  gas  into  a  bottle  of  diftilled  water,  tion. 

in  which  is  fufpended  pure  carbonate  of  lime  in  pow¬ 
der.  A  brifk  effervcfccnce  takes  place  \  the  lulphite, 
as  it  forms,  falls  to  the  bottom  in  the  ftate  of  powder  ’y 
and  if  the  gas  be  continued  to  be  added  after  the  ef- 
fcrvefeenca  has  ceafed,  the  fulphite  of  lime  in  the  ftate 
of  powder  is  completely  re-diffolved  \  the  liquid  be¬ 
comes  warm  j  and  as  it  cools,  it  affords  cryftals,  iigg 

2.  This  fait  is  either  in  the  ftate  of  white  powder,  or  pr0pertie$s 
in  the  form  of  fix-fided  prifms,  terminated  by  long, 
fix-fided  pyramids.  At  firft  it  has  no  tafte,  but  when 

it  is  kept  in  the  mouth  for  fome  time,  it  becomes  ful- 
phureous.  It  effiorefees  flowly  when  expofed  to  the  air, 
and  is  converted  into  fulphate  of  lime  on  the  furface. 

It  is  lefs  foluble  in  water  than  the  fulphate  of  lime,  re¬ 
quiring  800  parts  of  water  to  diffolve  it.  ,  n£$ 

3.  When  it  is  expofed  to  heat,  it  is  deprived  of  fome  of' 
water,  becomes  white,  and  is  reduced  to  powder.  A^eat* 
ftrong  heat  feparates  fome  fulphur,  and  it  is  then  con¬ 
verted  into  fulphate  of  lime. 

4.  The  component  parts  of  this  fait  are, 

Sulphurous  acid  48 

Lime  47 

Water  5 
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3.  Nitrate  of  Lime. 

1.  This  fait,  which  is  the  compound  of  nitric  aeidHiftoryf 
and  lime,  has  been  long  known  under  the  names  of  cal¬ 
careous  nitre ,  mother  water  of  nitre ,  Baldwin’s  phofpho- 

rus.  It  always  accompanies  nitre,  and,  as  one  of  its 
names  imports,  remains  in  the  folution  from  which  nitre 
has  been  obtained.  rIp2 

2.  This  fait  may  be  prepared  by  diffolving  carbonate  Prepara- 
of  lime  in  nitric  acid,  evaporating  to  the  confidence  of  t^on* 
fyrup,  and^  allowing  the  folution  to  cool  flowly.  It  is 

thus  obtained  in  the  ftate  of  cryftals.  x 

3.  The  cryftals  of  nitrate  of  lime  are  in  the  form  of  Properties* 
fix-fided  prifms,  terminated  by  long  pyramids.  Some¬ 
times  they  are  in  the  form  of  long  ftriated  needles, 
grouped  together,  of  a  filvery  whitenefs.  The  taite  is 

acrid,  hot,  and  bitter.  The.  fpecific  gravity  is  1.6207. 

•  4.  This  is  one  of  the  rnoft  deliquefeent  falts.  Ex- Atfion  of* 
pofed  to  the  air  for  a  few  hours,  it  is  total] y  melted,  water. 

It 


SU 

Xirae,  &c 


C  H  E  M  I 


H9S 
Of  heat. 


1196 
Of  acids. 


<U97 

Compofi- 

tioiu 


It  is  fometimes  employed  in  cliemiftry  on  account  of 
this  property  of  attra&ing  moiPure,  to  deprive  gafes 
of  the  vapour  of  water  with  which  they  may  be  com¬ 
bined.  For  this  purpofc,  the  gafes  are  made  to  pafs 
through  tubes  which  contain  dried  nitrate  of  lime.  It 
is  owing  to  a  mixture  of  this  fait,  that  nitre  is  fome- 
times  deliquefeent  in  the  air.  The  nitrate  of  lime  is 
extremely  foluble  in  water.  One  part  of  cold  water 
diffolves  four  of  this  fait.  Boiling  water  diffolves  Pill 
more. 

5.  When  heated,  this  fait  is  very  fufible.  It  melts 
like  oil,  and  after  it  becomes  dry,  it  often  acquires, 
during  calcination,  the  property  of  becoming  luminous 
in  the  dark.  Hence  the  origin  of  one  of  its  names. 
More  Prongly  heated,  it  is  decompofed  ;  gives  out  red 
vapours  of  nitrous  gas,  oxygen  and  azotic  gafes,  and 
there  remains  behind  pure  lime. 

6.  This  fait  is  decompofed  by  the  fulphuric  acid,  par¬ 
tially  by  the  phofjphoric,  and  by  potafh  and  foda.  By 
double  affinity  it  is  decompofed  by  the  fulphates  of  pot- 
affi,  of  foda,  and  ammonia.  Sulphate  of  lime,  which  is 
an  infoluble  fait,  is  always  precipitated. 

7.  By  the  analyfis  of  Bergman,  the  confiituent  parts 
of  nitrate  of  lime  are  the  following. 


Acid,  43 

Lime,  32 

Water,  25 


100 


By  the  analyfis  of  Mr  Kinvan,  when  it  is  well  dried  in 
the  air, 


Acid, 

Lime, 

Water, 


57*44 

22.00 

10.56 


100.00 


*  Tourcroy 
Cormaifs . 
Chirn.  iii. 
P-  133* 


This  fait  has  not  been  applied  to  any  ufe.^  It  is  re¬ 
commended  by  Fourcroy  as  a  fubPitute  for  nitre  in  the 
extraction  of  nitric  acid  *. 


|  Ibid. 
P-  159- 
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4.  Expofed  to  heat,  it  becomes  foft,  melts,  and 
fwells  up,  and  then  is  deprived  of  its  water  of  crypai- 
lization.  At  a  very  high  temperature  it  is  alfo  de¬ 
prived  of  part  of  its  acid.  In  this  Pate,  with  an  excels 
of  lime,  it  acquires  the  property  of  Piining  in  the  dark, 
from  which  it  has  been  called  the  phofphorus  of  Horn - 
berg. 

5.  This  fait  is  decompofed  by  the  fulphuric  acid, 
by  the  nitric  &cid,  which  converts  it  into  the  oxymu- 
riatic,  and"  partly  by  the  phofphoric  and  tluoric 
acids. 

6.  According  to  the  analyfis  of  Bergman,  the  con- 
Pituent  parts  of  this  fait  arc, 


Lime,  4 
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Muriatic  acid, 

31 

Lime, 

44 

Water, 

25 

100 

But  according  t©  Mr  Eirwan,  when  it  is  dried  in  a 
red  heat,  it  is  compofed  of 

Acid, 

Lime, 

Water, 


42 

5° 

8 


100 


7.  This  fait  is  only  employed  for  chemical  experi-Ufes. 
ments,  and ‘'particularly  for  the  production  of  artihcial 
cold,  by  mixing  it  with  fnow  or  pounded  ice.  Of  all 
the  falts  employed  for  this  purpofe,  it  feems  to  have 
the  greateP  effedt,  in  confcquence  of  the  rapid  tranfi- 
tion  from  the  folid  to  the  liquid  Pate.  To  prepare  the 
fait  for  this  purpofc,  it  is  mop  convenient  to  evaporate 
it  to  the  conPPence  of  a  pretty  thick  fyrup  $  and  then 
by  Pirring  it  conPantly  as  it  cools,  it  is  obtained  in  a 
dry  granulated  Pate,  which  Piould  be  reduced  to  pow¬ 
der  in  the  cold,  and  put  up  in  bottles  fecured  with 
ground  Poppers. 


12c* 


4.  Nitrite  of  Lime. 

When  the  nitrite  of  lime  is  expofed  to  heat,  till  it 
give  out  fome  bubbles  of  oxygen  gas,  there  remains  be¬ 
hind  a  calcareous  nitrite,  which  converts  vegetable 
blues  to  green,  and  gives  out  a  great  quantity  of  red 
vapour  by  the  aClion  of  acids.  It  feems  to  be  in  the 
Pate  of  nitrite  of  lime,  that  this  compound  poPeffes  the 
phofphorefcent  property  f . 

5.  Muriate  of  Lime. 

1.  The  compound  of  muriatic  acid  and  lime  has 
been  known  by  the  names  of  calcareous  marine  fait , 
fixed fal  ammoniac,  and  Homberg's  phofphorus .  This 
fait  is  frequently  found  in  folution  in  fome  mineral  wa¬ 
ters. 

1.  It  is  prepared  by  faturating  muriatic  acid  with 
carbonate  of  lime,  and  evaporating  the  folution  to  the 
confiPence  of  fyrup.  It  cryPallizes  on  cooling. 

3.  The  muriate  of  lime  cryPallizes  in  fix-fided  prifms, 
terminated  by  Px-fided  pyramids.  The  tape  is  acrid, 
bitter,  and  difagreeable.  It  is  extremely  deliquefeent 
in  the  air.  Cold  water  diffolves  nearly  double  its  weight. 
Its  fpecific  gravity  is  1.7 6. 


6.  Hyperoxymuriate  of  Lime. 

.  120 

This  fait,  which  is  the  compound  of  hyperoxymuri-  Prcpar 
atic  acid  and  lime,  is  prepared  by  putting  a  quantity  of  tion. 
pure  white  marble,  reduced  to  powder,  into  one  of  the 
bottles  ofWoulfe’s  apparatus,  half  filled  with  water, 
and  by  paffing  a  current  of  oxymuriatic  acid  gas  into 
the  liquid,  till  the  effervefcence  ceafes,  and  the  powder 
has  nearly  difappeared.  It  acquires  a  pungent  fiyptic 
taftc,  with  a  reddifh  colour.  It  exhales  the  odour  of 
oxymuriatic  acid,  and  not  of  the  hyperoxymuriatic  acid. 
When  ammonia  is  added  to  this  folution,  it  is  decom¬ 
pofed,  and  there  remains  ordinary  muriate  of  lime, 
from  which  circumPance  it  feems  doubtful  whether 
there  is  at  all  formed  a  hyperoxymuriate  of  lime.  Ac¬ 
cording  to  Mr  Chenevix,  this  fait  is  extremely  deli¬ 
quefeent,  melts  at  a  low  heat,  in  its  water  of  cryPalli- 
zation,  and  is  very  foluble  in  alcohol.  The  component Q)mpof 
parts  of  this  fait  are,  ton. 


ijc 


Acid, 

55*2 

Lime, 

28.3 

Water, 

16.5 

100*0  * 
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This  fait  lias  been  fuccefsfully  employed  in  the  pro- 
cels  of  bleaching.  4 
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7.  Fluate  of  Lime. 

1.  The  compound  of  fluoric  acid  and  lime  has  been 
long  known  under  the  names  of  fluor  Jpar ,  cubic  J par , 
and  phofphoric  fpar ,  from  the  figure  of  its  cryftals,  or 
from  feme  of  its  properties.  This  fait  exifts  in  great 
abundance  in  nature,  and  in  a  ftate  of  confiderable  pu¬ 
rity. 

2.  It  may  be  artificially  prepared,  by  combining 
fluoric  acid  with  lime  in  folution  in  water.  The  fait 
is  depofited  in  the  form  of  powder  in  the  bottom  of 
the  veflel ;  and  when  it  is  taken  out,  it  is  to  be  well 
wafhed  and  dried. 

3.  \yhen  the  fluate  of  lime  is  found  native,  it  is  ge¬ 
nerally  cryftallized  in  the  form  of  cubes,  the  angles  of 
which,  and  fometimes  the  edges,  are  truneated.  The 
primitive  form  of  the  cryftal  is  the  regular  o&ahedron. 
The  form  of  its  integrant  particle  is  the  regular  tetrahe¬ 
dron.  It  has  frequently  a  confiderable  degree  of  tranf- 
parency,  and  exhibits  a  great  variety  of  colours.  The 
fpecific  gravity  is  3.15.  It  has  no  tafte,  is  not  altered 
by  expofure  to  the  air,  and  it  is  infoluble  in  water. 

4.  When  it  is  expofed  to  heat,  it  decrepitates  and 
becomes  luminous  in  the  dark  •,  but  when  it  has  onee 
given  out  this  light,  it  cannot  be  reftored,  either  by  ex- 
poling  it  to  the  fun’s  rays,  or  by  calcination  with  char¬ 
coal  or  any  other  combuftible  fubftance.  From  this 
circumftance  it  appears,  that  this  phofphorefcent  pro¬ 
perty  is  owing  to  fome  volatile  principle  which  has  been 
a  conflituent  part  of  the  fait.  The  artificial  fluate  of 
lime  alfo  poflefles  the  fame,  property,  and  even,  accord¬ 
ing  to  Seheele,  in  a  higher  degree.  When  it  is  ftrongly 
heated,  it  melts  into  a  tranfparent  glafs. 

5.  This  fait  is  decompofed  by  the  fulphuric,  nitric, 
and  muriatie  aeids,  by  the  carbonates  of  potafh  and 
foda,  and  by  moft  of  the  phofphates.  It  is  by  deeom- 
pofing  it  by  means  of  the  fulphuric  add,  that  the  fluoric 
acid  is  obtained. 

6.  The  fluate  of  lime  is  much  employed  in  fmall 
pieces  of  fculpture,  and  for  ornamental  purpofes  in  the 
formation  of  cups,  vafes,  and  pyramids.  It  is  employed 
alfo  as  a  flux  for  mineral  fubftances. 

.  8.  Borate  of  Lime. 

This  fait,  which  is.  a  compound  of  boracic  acid  and 
lime,  is  prepared  by  pouring  a  folution  of  boraeic  aeid 
into  lime  w^ater,  or  by  decompofing  the  foluble  alkaline 
borates  by  means  of  lime  w  ater.  A  precipitate  is  thus 
formed,  of  a  fait  nearly  infoluble,  which  is  infipid,  and 
in  the  form  of  a  w  hite  pow  der.  Little  is  know  n  of  the 
properties  of  this  fait. 

‘  9.  Phofphate  of  Lime. 

1.  The  compound  of  phofphoric  aeid  and  lime, 
known  under  the  name  of  calcareous  phofphoric  fal-t , 
is  one  of  the  moft  interefting  difcovcries  of  modern 
chemiftry.  This  W'as  made  by  Scheme  and  Gahn  in 
1774,  when  they  proved  that  it  formed  the  bafis  of 
bones.  To  obtain  this  fait  in  a  ftate  of  purity,  a  quan¬ 
tity  of  bones  is  caleined  to  v/hitenefs,  reduced  to  pow¬ 
der,  and  well  wafhed  with  water  to  feparate  the  car¬ 
bonate  of  foda  and  other  foluble  falts  which  are  gene¬ 
rally  combined  with  it.  The  phofphate  of  lime  is  thus 
Vor.  V,  Part  U. 


5*5- 

procured  in  the  form  of  an  infipid  white  powder.  In  Lime,  &c. 
this  ftate  it  is  generally  mixed  with  a  little  carbonate4'  v  * 
of  lime,  which  may  be  feparated  by  diluted  acetic  acid,  - 
and  afterwards  walking  it  with  Water.  1215 

2.  By  this  proeefs  the  phofphate  of  lime  is  procured  Properties, 
in  a  ftate  of  purity  from  the  folid  matter  of  bones.  It 

has  no  tafte,  arid  does  not  change  the  colour  of  vege¬ 
table  blues.  When  it  is  prepared  artificially,  it  is  in 
the  form  of  white  powder,  but  as  it  exifts  in  nature,  it 
is  found  regularly  cryftallized.  '1  his  is  known  to  mi 
neralogifts  under  the  name  of  apatite ,  of  which  there 
are  fcveral  varieties.  The  primitive  form  of  its  crystal 
is  the  regular  fix-fided  prifm  •  the  primitive  form  of  the 
integrant  molecule  is  a  three-fided  prifm,  whofe  bafes 
are  equilateral  triangles.  It  remains  unaltered  by  ex¬ 
pofure  to  the  air,  and  it  is  foluble  in  water.  X2i6 

3 .  When  this  fait  is  expofed  to  heat,  it  fearcely  un-  A.<ftion  of 
dergoes  any  change ;  but  when  it  is  expofed  to  theheat* 
ftrong  heat  of  a  glafshoufe  furnace,  it  is  converted  into 

a  femitranfparent  porcelain. 

4. '  The  phofphate  of  lime  is  decompofed  by  the  ful-Oi  acids, 

phurie,  nitric,  muriatic,  and  other  acids  ;  but  this  de- 
compofition  is  only  partial.  Part  of  the  lime  only  is 
abftra&ed,  and  the  ialt  is  converted  into  an  acidulous 
phofphate  of  lime.  1218  • 

5\  The  component  parts  of  phofphate  of  lime,  ac- c  >rnPofi- 
cording  to  Fourcroy  and  Vauquelin,  are,  tioiu 

Acid, 

Lime, 


4i 

59 


ICO 


6.  The  phofphate  of  lime  is  of  great  importance  in  Ufes, 
chemiftry,  for  the  purpofe  of  extra&ing  phofphoric 
acid,  to  be  decompofed  to  obtain  phofphorus.  It  is 
alfo  employed  for  making  cupels,  for  poliftiing  metals 
and  precious  ftones,  and  for  removing  fpots  of  greafe 
from  linen,  paper,  and  filk.  It  is  ufed  in  medicine  as 
a  remedy  for  rickets,  to  corre&  the  fuppofed  eftbas  of 
acids  in  foftening  the  bones. 

4 

Superphofphate  of  Lime . 

1.  This  fait,  with  an  excefs  of  acid,  was  difeovered  Hiftory. 
by  Fourcroy  and  Vauquelin  in  1795.  .  Seheele  had  re¬ 
marked,  that  the  phofphate  of  lime  w'as  diilblvcd  by  an* 

acid  in  human  urine  \  but  he  had  not  afeertained  that 
this  combination  between  the  phofphorie  acid  and  the 
phofphate  of  lime  eqnftituted  a  permanent  fait.  I2„x 

2.  It  may  be  obtained  artificially  bv  the  partial  de-Frepara- 
compofition  of  the  phofphate  of  lime  by  means  of  any  tion. 
acid,  or  by  diffolving  this  fait  in  phofphoric  acid.  This 

laft  proeefs,  Foureroy  obferves,  is  the  moft  certain  ;  and 
when  the  phofphoric  aeid  has  diffolved  as  much  as  it 
can  take  up  of  the  phofphate  of  lime,  the  fait  is  in  the  ' 
ftate  of  aeidulous  phofphate,  or  fuperpkofphate.  1222 

p*.This  fait  eryftallizes  in  fmall  filky  threads,  or  in  Properties, 
brilliant  plates  of  a  pearly  luftre,  which  are  attached  to 
each  other,  and  feem  to  have  the  confidence  of  honey 
or  glue,  It  has  a  ftrong  acid  tafte.  Expofed  to  the 
air,  it  is  ftightly  deliquefeent.  It  is  foluble  in  water, 
and  the  folution  .produces  cold.  It  is  more  foluble  in 
boiling  water,  and  eryftallizes  by  cooling.  T 

4.  When  this  fait  is  expofed  to  heat,  it  firft  melts,  A.<ft ion  of 
and  then  f wells  up, and  dries.  If  the  temperature  be^eat* 
increafedj  it  undergoes  the  igneous  fufion,  arid  is  con*- 
4  ^  verted 
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verted  into  a  transparent  glafs.  The  phofphoric  acid 
in  this  fait  is  more  readily  decompofed  by  charcoal 
than  in  the  neutral  phofphate  of  lime.  It  is  not  de¬ 
compofed  by  any  of  the  acids,  excepting  the  oxalic. 

The  proportions  of  its  conftituent  parts  are  the  fol¬ 
lowing. 

Acid,  54 
Lime,  46 


5.  The  carbonate  of  lime  is  readily  decompofed  by  lime, 
all  the  acids  with  effervefcence,  owing  to  the  difen- 
gagement  of  the  carbonic  acid  in  the  ftate  of  gas. 

6.  The  component  parts  of  carbonate  of  lime,  as  ^ 
they  have  been  afeertained  by  the  analyfes  of  Bergman  Comb 


and  Kirwan,  are  the  following. 


tion. 


Bergman.  Kir  wan. 
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10.  Phofphite  of  Lime. 


1.  This  fait,  compofed  of  phofphdrous  acid  and 
lime,  is  formed  by  the  direct  combination  of  the  acid 
with  the  earth,  and  when  they  are  faturated,  it  falls 
to  the  bottom  in  the  form  of  white  powder.  Thif 
powder  is  re-diffolved  with  an  excefs'  of  acid,  and  in 
this  ftate  of  acidulous  phofphite  of  lime,  cryftallizes  by 
evaporating  the  folution. 

2.  When  thus  obtained,  it  is  in  the  form  of  a  white 
powder,  if  it  is  juft  neutralized  }  but  with  an  excefs  of 
a-cid,  it  forms  fmall  prifms  or  needles.  This  fait  has' 
no  tafte}  it  is  not  changed  by  expofure  to  the  air  3 
and  it  is  infoluble  in  water. 

3.  When  it  is  expofed  to  heat,  it  gives  out  a  phof- 
phoric  light,  yields  a  fmall  quantity  of  phofphorus,  and 
is  converted  into  a  phofphate.  By  the  adlion  of  the 
blow-pipe  it  melts  into  a  tranfparent  globule. 

4.  The  neutral  phofphite  of  lime  is  foluble  in  acids, 
without  being  decompofed.  The  proportions  of  its  con- 
ftituent  parts  are, 

Phofphorous  aeid,  34 
Lime,  5 1 

Water,  15 


100 


II.  Carbonate  of  Lime. 


Aeid, 

34 

45 

Lime, 

55 

55 

Water, 

11 

00 
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1 .  This  fait  exifts  in  great  abundance  in  nature  \ 
and  it  is  known  by  great  variety  of  names,  as  limejlone , 
marble ,  chalk.  It  may  be  prepared  artificially,  by  dl- 
re£ily  combining  carbonic  acid  with  lime}  but  in  this 
procefs  the  proportions  of  the  acid  and  earth  muft  be 
accurately  adjufted  }  for,  if  theTe  is-  too  little  aeid,  the 
firft  precipitate  which  is  formed  is  re-diffolved  in  the 
water,  and  Teems  to  form  carbonate  with  excefs  of 
lime.  If  there  be  too  much  acid,  the  carbonate  fnfl 
precipitated  is  alfo  re-diflblved,  and  difappears  in  this 
excefs  of  carbonic  acid. 

2.  The  carbonate  of  lime  is-  perfe&ly  taftelefs.  The 
fpecific  gravity  is  2.7.  It  is  frequently  found  eryftal- 
lized,  and  exhibits  a  great  variety  of  forms.  When  it 
is  tranfparent  and  in  the  rhomboidal  form,  it  has  the 
property  of  double  refraftion.  The  primitive  form  of 
its  cryftals  is  an  obtufe  rhomboid,  whofe  angles'  are 
about  i  oi-y0  and  78^°.  The  integrant  molecule Las' the 
fame  form. 

3.  When  it  is  expofed  to  the  air  it  undergoes  no 
change.  It  is  infoluble  in  water. 

4.  Expofed  to  a  ftrong  heat,  it  decrepitates,  and  is 
deprived  of  its  water  of  cryftallizatioil.  It  becomes 
white,  opaque,  and  friable.  If  the  heat  be  increafed 
and  continued,  the  whole  of  the  carbonic  acid  h  dri¬ 
ven  off  in  the  Hate  of  gas. 


Arfeniate  of  Lime. 

This  fait,  which  is  a  compound  of  arfenic  acid  and  Prepar 
lime,  is  prepared  by  dropping  the  acid  into  lime  w  ater. tion* 
A  precipitate  is  formed,  which  is  foluble,  either  with  * 
an  excefs  of  the  bafe,  dr  the  acid.  Or  it  may  be  form-  g0™*' 
ed  by  diffblving  carbonate  of  lime  in  arfenic  acid.p/g!" 
The  acidulous  arfeniate  of  lime,  when  it  is  evapora-  12*3 
ted,  affords  fmall  cryftals.  When  this  fait-  is  heated,  it  A&io; 
melts,  but  is1  not  decompofed  *.  ^eat. 

13.  Tungftate  of  Lime. 

The  compound  formed  by  tungfticr  aerd  and  lime,  is  pound 
found  native.  It  is  from  the  mineral  called  tungften,  tive. 
that  the  metallic  fubftance  is-  obtained  which  bears  this  K 
name.  When  the  folution  of  tungftic  acid  is  added  Prepai 
to  lime  water,  a  precipitate  of  tungftate  of  lime  is  tion, 
formed,  fimilar  to  the  native  compound  trthgften. 

This  mineral  is  found  cryftallized.  The  primitive 
form  of  the  cryftal  is  the  octahedron,  which  is  com- 
pofed  of  two  four-fided  pyramids,  applied  bafe  to  bafe. 

It  is  of  a  yellowifh  colour,  with  fome  degree  of  tranf- 
parency  and  confiderable*  hardnefs.  It  is  infoluble  in 
water,  and  is  fcarcely  altered  by  the  a£lion  of  heat.  Ul{ 
The  fpecific  gravity  is  about  fix.  The  component  parts  Compc 
of  this  fait  are, 

Tungftic  acid,  70 

Lime,  30 


tion. 


ICO 


14.  Molybdate  of  Lime. 


i:i 


15.  Acetate  of  Lime. 

1.  The  compound  of  acetic  acid  and  lime  is  formedprepar 

by  diffolving  the  carbonate  of  lime  in  the  acid,  till  ittion. 
is  faturated.  By  evaporating  the  folution  till  a  pellicle 
forms  on  the  fuifacC,  it  cryftallizes  on  cooling.  124 

2.  The  cryftals  ©f  acetate  of  lime  are  in-  the  form  of Eiope 

fmall  prifms,  with  a  (hining  filky  luftre.  The  tafte  is 
bitter  and  four.  It  is  not  changed  by  expofure  to  the 
air,  but  is  foluble  in  water.  The  fpecific  gravity  is 
*•00 5-  .  ,  #  124 

3.  When  it  is  expofed  to  heat,  it  is  decompofed,  Aftion 
partly  by  the  feparation  of  the  acid,  and  partly  by  its  heat, 
decompofition.  The  component  parts  of  this  fait,  ac*CcIJ^ 
cording  to  Dr  Higgins,  are, 


Acetic  acid  and  water,  64.3 
Lime,  35-7 


ICO.- 


merits, 


i  ,  fee. 

h  - 


1 6.  Oxalate  of  Lime, 


The  oxalic  acid,  faturated  with  lime,  forms  an  in* 
foluble  fait,  which  may  be  formed  by  dropping  oxalic 
acid  into  any  of  the  acid  foliations  of  lime.  The  oxalate 
of  lime,  thus  formed,  is  a  white  powder,  which  converts 
jthe  fyrup  of  violets  to  a  green.  This  fait  cannot  be  de- 
compofed  by  any  other  acid,  the  affinity  of  oxalic  acid 
for  lime  is  fo  ftrong.  It  is  on  this  account  that  oxalic 
acid  is  employed  as  a  left  for  lime,  whether  it  is  in  a 
Hate  of  combination,  or  uncombined.  This  fait  may 
be  decompofed  by  expofing  it  to  heat.  The  acid  itfelf 
is  driven  off,  and  undergoes  decompofition. 

The  component  parts  of  this  fait,  according  to  Berg- 
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lowiffi  coloured,  infoluble  fait,  which,  with  an  excefs  lime,  £cr. 
of  bafe,  becomes  foluble* 

21.  Benzoate  of  Lime. 


man,  are, 


Acid  48 
Lime  4  6 
Water '  6 


ioo 


J’45 

P  Jara- 


U46 

P  ara- 


J247 
tj  pofi. 


17.  Tartrate  of  Lime. 

The  compound  of  tartaric  acid  and  lime  may  be  form¬ 
ed,  by  diffolving  lime  in  the  acid  *,  or  by  adding  a 
folution  of  lime  in  powder  to  a  folution  of  tartar  in 
boiling  water,  till  it  ceafes  to  effervefee,  and  to  redden 
vegetable  blues.  The  fait  precipitates  in  the  form  of 
a  white  powder,  which  is  infoluble,  excepting  with  an 
excefs  of  acid.  This  fait  is  decompofed  by  the  fulphu- 
ric,  nitric,  and  muriatic  acids. 

18.  Citrate  of  Lime. 

This  fait,  which  is  a  compound  of  citric  acid  and 
dime,  may  be  formed  by  the  direft  combination  of  the 
acid  and  the  .earth.  Small  cry  Hals  are  formed,  which 
are  precipitated,  and  are  fcarcely  fufible  in  water,  ex¬ 
cepting  with  an  excefs  of  acid,  and  from  this  folution 
it  may  be  obtained  crvftallizcd.  The  component  parts 
-of  this  fait  are, 


Citric  acid 
Lime 


*  iurcroy 
vip.  207. 


62.66 

37-34 

1,00.00  1 
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19.  Malate  of  Lime. 

1.  The  compound  of  malic  acid  and  lime  may  be 
formed  by  combining  the  acid  with  the  earth,  and 
neutralizing  them.  Small  irregular  cryffals  are  thus 
obtained,  which  are  fcarcely  foluble  in  boiling  water, 
-but  become  very  foluble  with  an  excefs  of  acid.  I11 
this  date  it  is  the  fupermalate  of  lime.  This  fait  is  found 
ready  formed  in  fome  vegetables,  as  in  houfe-leek  and 
limilar  fucculcnt  plants. 

2.  This  .acidulous  malate  of  lime  has  an  acid  tafte. 
When  it  is  evaporated,  it  forms  a  folid,  diining  fub- 
ftance,  analogous  to  varniffi.  It  is  decompofed  by  the 
fulphuric  and  oxalic  acids,  and  alfo  by  the  alkalies. 
Lime  water  added  to  a  folution  of  this  fait,  combines 
with  excefs  of  acid,  and  precipitates  the  malate  of 
lime. 

20.  Gallatc  of  Lime. 

The  gallic  acid  combined  with  lime,  forms  a  yel- 


The  compound  of  benzoic  acid  and  lime,  forms  a 
fait  which  is  very  foluble  in  water.  This  fait  cxydal- 
lizes  in  an  arborefeent  form  on  the  fides  of  the  veffel 
which  contains  the  folution.  It  is  decompofed  by  the 
fulphuric,  nitric,  and  muriatic  acids*  It  exids  in  great 
abundance  in  the  urine  of  graminivorous  quadrupeds. 

22.  Succinate  of  Lime. 

The  compound  of  fuccinic  acid  and  lime  forms  falls 
which  are  not  very  foluble  in  water,  and  are  not  alter¬ 
ed  by  expofure  to  the  air. 

23.  Saecolate  of  Lime* 

.  Saela&ic  acid  and  lime  fotm  an  infoluble  fait. 

24.  Camphorate  of  Lime. 

1.  This  fait,  which  is  a  compound  of  camphoric  Prepara- 
acid  and  lime,  is  formed  by  adding  lime  water  to  cryf*non. 
tallized  camphoric  acid.  The  folution  is  then  to  be 
boiled,  filtered,  and  evaporated  to  three-fourths  of  its 
quantity.  As  it  cools,  the  fait  is  depofited. 

2.  The  camphorate  of  lime  has  no  regular  ffiape,  un-  Properties, 
lefs  the  evaporation  has  been  properly  managed,  when 

it  is  found  in  the  form  of  plates  lying  on  each  other. 

It  is  of  a  white  colour,  and  has  a  ilightly  bitter  tafte. 

3.  It  efflorefees  in  the  air,  and  falls  down  into  Aftion  of 
poivder.  It  is  fcarcely  foluble  in  cold,  and  requires  water  and 
about  2Q.0  parts  of  boiling  water  for  its  folution;  ^eat* 
When  it  is  expofed  to  heat,  if  it  be  moderate,  it  melts 

and  fwelfs,  hut  if  thrown  on  red-hot  coals,  or  heated 
in  clofe  veffels,  the  acid  is  decompofed  and  fublimedj 
and  the  lime  remains  pure. 

4.  It  is  decompofed  by  the  fulphuric,  nitric,  and  mu¬ 
riatic  acids.  With  the  fulphuric  acid  there  is  formed 
an  infoluble  precipitate.  The  nitric  and  muriatic  acids 
-precipitate  dhe  camphoric  acid.  This  fait  is  alfo  dc- 
compofed  by  the  carbonate  of  potaffi,  and  the  phof- 
phate  of  foda. 

5.  The  component  parts  of  this  fait  arc, 

Camphoric  acid  50 

Lime  43 

Water  7 

*  Ann .  dS 

100*  Chim. 

25.  Suberate  of  Lime.  X*vil‘ 

This  fait,  which  is  a  compound  of  fuberfo  acid  and  Propertied 
lime,  does  not  cryftallizc,  is  perfectly  white,  has  a 
flight  faline  tafte,  and  does  not  redden  the  tin&ure  of 
turnfole.  It  is  fcarcely  foluble  in  cold  water.  Boil¬ 
ing  water  diffolves  it  more  abundantly,  but  as  it  cools, 
a  part  of  it  is  precipitated.  Wheh  it  is  placed  upon  A&ion  of 
burning  coals,  it  fwells  up,  the  acid  is  decompofed,  beat, 
and  the  lime  remains  in  the  Hate  of  powder.  This 
fait  is  decompofed  ,by  the  fulphuric,  nitric,  and  muri¬ 
atic  acids,  by  potaffi  and  foda,  and  their  carbonates^ 
mid  by  the  pliofphatc  and  borate  of  fodaf.  f  Bid.  xxiiL 

26.  Mcllatc  of  Lime.  ^ 

The  mellitic  acid  dropt  into  lime-watpr,  forms  a 
precipitate  which  is  re-diffolved  by  adding  nitric  acid. 

4  E  2  Or 
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Or  when  the  mellitic  acid  is  mixed  with  a  folution  of 
fulphatc  of  lime,  a  precipitate  is  formed  of  fmall,  grit¬ 
ty  eryftals,  which  do  not  affe£l  the  tranfparcncy  of  the 
water. 

27.  Laiftatc  of  Lime. 

The  compound  of  la&ic  acid  and  lime  forms  a  deli- 
quefeent  fait,  which  is  foluble  in  alcohol. 

28.  Prufliate  of  Lime. 

The  compound  of  pruflic  acid  and  lime  is  formed 
by  difiolving  the  lime  in  the  acid.  The  folution  is 
then  to  be  filtered,  and  the  lime  which  has  not  com¬ 
bined  with  the  acid  is  to  be  feparated  by  adding  car¬ 
bonic  acid  in  water,  in  the  proportion  neceffary  to  pre¬ 
cipitate  the  lime  from  the  fame  bulk  of  lime-water. 
The  folution,  after  a  fecond  filtration,  mult  be  pre- 
ferved  in  clofe  veffels.  By  diflillation  the  pruflic  acid 
is  driven  off,  and  the  pure  lime  remains  behind.  This 
fait  is  decompofed  by  all  the  other  acids,  and  alfo  by 
the  alkalies. 

29.  Sebate  of  Lime. 

When  febacic  acid  is  dropped  into  lime-water, 
the  tranfparency  of  the  water  is  not  difturbed,  fo 
that  the  compound  of  this  acid  with  lime  is  foluble  in 
water. 

IV.  Compounds  of  Lime  with  Inflammable  Subftances. 

Lime  does  not  enter  into  combination  with  alcohol 
or  ether  ;  but  it  forms  compounds  with  the  fixed  oils, 
which  are  known  by  the  name  of  foaps.  Lime  com¬ 
bines  alfo  in  fmall  quantity  with  the  volatile  oils,  form¬ 
ing  a  fimilar  compound. 

Sect.  II.  Of  BARTTES  and  its  Combinations . 

1 .  For  the  knowledge  of  this  earth  we  are  indebted  to 
modern  chemiftry.  It  was  difeovered  by  Scheele  in 
1774  y  and  its  properties  were  inveftigated  by  him,  and 
in  the  following  year  by  Gahn,  who  analyzed  a  mine¬ 
ral  which  had  been  diftinguifhed  by  the  name  of  pon¬ 
derous  fpary  on  account  of  its  weight,  and  found  that 
it  was  compofed  of  fulphuric  acid  and  the  new  earth. 
It  received  the  name  of  terra  ponderofa  from  Bergman, 
who  alfo  examined  its  properties,  and  confirmed  the 
experiments  of  Scheele  and  Gahn.  Mr  Kir  wan  gave 
it  the  name  of  barytes ,  from  the  Greek  word 
which  fignifies  heavy.  Its  properties  were  farther  in¬ 
veftigated  by  Dr  Hope,  in  1793*,  and' by  Pelletier, 
Fourcroy,  and  Vauquelin,  in  1797  f. 

2.  This  earth  may  be  obtained  in  a  ftate  of  pu¬ 
rity  by  the  following  procefs :  A  quantity  of  ful- 
phate  of  barytes,  a  mineral  fpund  in  confiderable 
abundance  in  nature,  is  firft  reduced  to  a  fine  powder. 
Mix  it  with  -Jih  of  its  weight  of  charcoal  powder,  and 
expofe  the  mixture  in  a  crucible  to  a  ftrong  heat,  for 
feveral  hours.  The  fulphuric  acid,  by  this  procefs,  is 
decompofed,  by  being  deprived  of  its  oxygen,  which 
combines  with  the  carbone  of  the  charcoal,  and  forms 
carbonic  acid,  which  is  driven  off.  The  fulphur  re¬ 
mains  in  combination  with  the  earth,  forming  a  ful- 
phuret  of  barytes.  This  fulphuret  is  to  be  diffolved 


in  water,  and  nitric  acid  poured  into  the  folution.  The  Batvij 
nitric  acid  combines  with  the  barytes,  and  forms  nitrate 
of  barytes,  while  the  fulphur  is  precipitated.  The  fo- 
lution  is  to  be  filtered,  and  flowly  evaporated  till  it 
cryftallize.  The  eryftals  thus  formed  are  then  put  in¬ 
to  a  crucible,  and  expofed  to  a  ftrong  heat.  The  ni¬ 
tric  acid  is  decompofed,  and  driven  off,  and  the  earth 
remains  behind  in  a  ftate  of  purity. 

Dr  Hope  has  recommended  another  procefs,  which 
is  more  economical.  By  this  procefs  the  fulphate  of 
barytes  is  decompofed  as  in  the  former.  The  fulphu-  | 
ret  which  is  obtained,  is  thrown  into  water,  that  all  ^ 
foluble  matters  may  be  diffolved.  T9  the  folution,  af¬ 
ter  filtration,  a  folution  of  carbonate  of  foda  is  to  be, 
added.  A  precipitate  takes  place  in  the  fprm  of  a 
white  powder.  This  powder  is  to  be  wafhed  with  wa-  j 
ter,  made  up  into  balls  with  charcoal,  and  expofed  to  a 
ftrong  heat  in  a  crucible.  The  balls  are  afterwards 
to  be  thrown  into  boiling  water,  when  part  of  the 
barytes  is  found  diffolved,  and,  as  the  water  cools,  it 
cryftallizes.  M  1  1 1 

3.  Barytes,  as  it  is  obtained  by  decompofing  the  pr0pe:| 
nitrate  in  the  firft  procefs,  is  in  the  form  of  fmall,  gray, 
porous  maffes,  which  are  eafily  reduced  to  powder.  It 

has  a  hot,  burning  tafte  j  and  when  introduced  into 
the  ftomach,  is  a  deadly  poifon.  Its  fpecific  gravity 
is  4.00.  It  deftroys  the  texture  of  all  animal  fubftan- 
ces.  It  converts  vegetable  blues  to. a  green  colour. 

In  many  of  its  properties  it  is '  perfedtly  analogous  to 
the  fixed  alkalies.  .  I2] 

4.  When  it  is  expofed  to  the  air,  efpecially  if  theA&io! 
atmofphere  be  loaded  ,  with  moifture,  it  fwells  up  in  abated 
few  minutes,  becomes  hot,  and  at  laft  falls  into  a  white 
powder.  It  is  then  deprived  of  part  of  its  acrimony,  and 

is  increafed  in  weight  0.22.  This  is  owing  to  the  ab¬ 
sorption  of  water  from  the  atmofphere.  If  a  firlall 
quantity  of  water  be  thrown  upon  barytes,  it  boils  up, 
is  ftrongly  heated,  is  enlarged  in  volume,  and  gives 
out  a  great  quantity  of  heat.  After  being  flaked  in 
this  manner,  it  is  diluted  with  water,  the  earth  cryftal¬ 
lizes,  and  affumes  the  appearance  of  needle-formed  cry- 
ftals,  which,  at  the  end  of  fome  time,  if  expofed  to  the 
air,  fpontaneoufly  fall  to  powder.  With  a  greater  quan¬ 
tity  of  water  the  barytes  is  completely  diffolved.  Cold  v 
water  takes  up  about  ^  of  its  weight.  This  folution 
changes  the  fyrup  of  violets  to  green,  and  at  laft  de¬ 
ftroys  the  colour.  When  this  liquid  is  expofed  to  the 
air,  a  thick  pellicle  is  formed  on  the  furfaee,  which  is 
owing  to  the  abforption  of  carbonic  acid  from  the  at-  ; 
mofphere.  Boiling  water  diffolves  4  its  weight  of 
pure  barytes.  The  folution  affords  eryftals  as  it  cools,. 

They  are  in  the  form  of  long,  four-fided  prifms,  tranf- 
parent  and  white,  which  efflorefee  in  the  air  j  but  the 
form  of  the  eryftals  varies  according  to  the  rapidity  of 
the  evaporation  and  cryftallization.  126 

5.  Light  has  no  action  on  barytes.  Heated  on  char-Ofhea 
coal  with  the  blow-pipe,  it  melts  into  an  opaque,  gray 
globule,  which  foon  penetrates  the  charcoal.  Expofed 
to  heat  in  a  crucible,  it  melts,  and  attaches  itfelf  to  the 
fides  of  the  veflel,  to  which  it  adheres  ftrongly,  form¬ 
ing  a  kind  of  greenifh  covering.  Lefs  ftrongly  heated, 
it  hardens,  and  internally  affumes  a  bluifli  green  ftiade. 
There  is  no  action  between  barytes  and  oxygen,  azote, 
hydrogen,  or  carbone. 

I.  Phofphuret 
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I.  Phofphuret  of  Barytes. 

1.  Barytes  enters  into  combination  with  phofphorus, 
forming  the  compound  called  pliofphuret  of  barytes . 
This  is  prepared  by  introducing  a  mixture  of  barytes 
and  phofphorus  into  a  glafs  tube  clofed  at  one  end,  and 
expofing  the  mixture  to  the  heat  of  burning  coals. 
The  two  fubftances  rapidly  combine  together. 

2.  The  phofphurct  of  barytes,  thus  obtained,  is  of  a 
dark  or  fhining  brown  colour,  having  a  metallic  ap¬ 
pearance,  very  fufible,  and  exhaling,  when  it  is  moif- 
tened,  a  ftrong  fetid  odour  :  in  the  dark  it  is  lumi¬ 
nous.  When  it  is  thrown  into  water,  it  is  decompofed, 
giving  out  phofpkorated  hydrogen  gas,  and  is  gradu- 

e  ally  converted,  by  the  a&ion  of  the  air  and  the  water, 
lift,  into  phofphate  of  barytes  *. 

II.  Sulpliuret  of  Barytes. 

1.  A  fimilar  combination  alfo  takes  place  between 
barytes  and  fulphur.  The  combination  may  be  formed 
by  introducing  barytes  and  fulphur  well  mixed  toge¬ 
ther,  into  a  crucible,  and  expofing  them  to  a  red  heat. 
At  that  temperature  the  mixture  melts,  and  the  com¬ 
pound  which  is  formed  is  the  fulphuret  of  barytes. 

2.  This  fubftance  is  very  foluble.  in  water,  which  it 
inftantly  decompofes  •,  and,  when  it  is  faturated  with  the 
fulphurated  hydrogen  which  is  formed,  it  is  converted 

j  iroge-  into  a  hydrogenated  fulphuret  of  barytes,  which  depofits 
red  ful-  by  cooling,  cryftals  of  different  forms,  fometimes  in  that 
of  fmall  needles,  fometimes  in  that  of  large  fix-fided 
prifms,  fometimes  in  the  form  of  oftahedrons,  and  of¬ 
ten  in  that  of  fmall,  brilliant,  hexagonal  plates,  which 
are  cryftals  of  fulphurated  hydrogen  and  barytes,  de¬ 
nominated  by  Berthollet,  *  hy  dr  (fulphuret  of  barytes . 
When  the  fulphuret  of  barytes  is  diffolved  in  water, 
it  inftantly  exhales  the  fetid  odour  of  fulphurated  hy¬ 
drogen  gas.  The  liquid  which  has  depofited  cryftals 
of  hydroful phuret  of  barytes,  retains  a  hydrogenated 
fulphuret  in  folution.  When  it  is  expofed  to  the  air, 
this  folution  becomes  of  an  orange  yellow.  Cryftals 
of  hydrofiulphuret  of  barytes,  with  fpots  or  yedowifti 
plates,  are  often  obferved  in  the  midft  of  the  white 
maifes. 

3.  The  fulphuret  of  barytes  is  mod  remarkable  for 
the  great  rapidity  with  which  it  decompofes  water,  and 
the  great  quantity  of  the  fulphurated  hydrogen  with 
which  it  combines,  forming  the  hydrofulphuret  of  ba¬ 
rytes  ;  which  latter  is  flowfty,  and  with  difficulty,  de- 
compofed  by  the  air,  and  the  great  proportion  of  ful¬ 
phurated  hydrogen  gas  which  is  difengaged  by  the  ac¬ 
tion  of  acids,  without  any  precipitation  of  fulphur. 

4.  Thus,  there  are  three  different  combinations  of 
fulphur  with  barytes.  In  the  firft,  the  fulphur  is  di- 
re£lly  combined  with  the  barytes,  as  when  they  are  ex¬ 
pofed  to  heat  in  the  ftate  of  drynefs,  which  is  the  fimple 
fulphuret  of  barytes.  In  the  other,  the  fulphur  com¬ 
bined  with  the  hydrogen,  is  in  the  ftate  of  hydroful¬ 
phuret  of  barytes.  This  compound  is  prepared  by  paf- 
fing  fulphurated  hydrogen  gas  into  water  holding  ba¬ 
rytes' in  folution,  which,  as  it  combines  with  the  gas, 
becomes  more  foluble,  and  is  condenfed  and  abforbed 
by  the  water.  The  diftin£\ive  chara&er  between  the 
latter  combination  and  that  of  the  fulphuret  of  barytes 
is,  that  the  firft,  by  the  action  of  acids,  only  gives  out 
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fulphurated  hydrogen  gas,  without  any  depofition  of  Barytes, 
fulphur  ;  and  the  fecond,  expofed  to  heat,  is  deprived 
of  its  fulphur,  which  is  fublimed,  without  affording 
fulphurated  hydrogen  gas.  Between  thefe  two  ftates, 
there  is  an  intermediate  combination,  in  which  the  ful-r 
phuret  of  barytes  holds  in  folution  more  or  lefs  ful¬ 
phurated  hydrogen  ;  fo  that,  by  the  aftion  of  acids,  it 
affords  fulphurated  hydrogen  gas,  with  a  aepofition  of 
fulphur  at  the  fame  time.  To  this  intermediate  com¬ 
pound,  Berthollet  lias  given  the  name  of  hydrogenated 
fulphuret  of  barytes  *.  *Connaifs^ 

III.  Compounds  of  Barytes  with  the  Acids.  ^  *191/ 

Barytes  enters'into  combination  with  the  acids, .  and 
forms  with  them  compounds,  which  are  diftinguiftied  '  lz6y 
by  the  name  of  falls.  The  order  of  the  affinities  of  ba-  Affinities 
rytes  for  the  acids,  according  to  Bergman,  is  the  fol¬ 
lowing  ; 

Sulphuric  acid, 

Oxalic, 

Succinic, 

Fluoric, 

Phofphoric, 

Sacla&ic, 

Nitric, 

Muriatic, 

Suberic, 

Citric, 

Tartaric, 

Arfcnic, 

La&icj 

Benzoic, 

Acetic, 

Boracic, 

Sulphurous, 

Carbonic, 

Pruffic. 

1.  Sulphate  of  Barytes. 

1.  This  fait,  which  is  a  compound  of  fulphuric  acid  Found  na^ 
and  barytes,  was  formerly  diftinguiftied  by  the  name  oftIve‘ 
heavy  fpar ,  phofphoric  fpar ,  or  Bo/ognian  Jlone .  It  ex- 

ifts  in  great  abundance  in  nature,  particularly  accom¬ 
panying  metallic  veins  j  from  which  circumftance,  pro¬ 
bably,  and  from  its  great  weight,  it  was  fuppofed  to 
contain  a  metallic  fubftance.  It  is  rarely  formed  arti¬ 
ficially,  as  that  found  in  nature  is  fufficiently  pure.  . 

2.  The  fulphate  of  barytes  is  the  heavieft  of  all  tliepropert^ 
falts,  the  fpecific  gravity  being  4.4.  It  has  neither 

tafte  nor  fmell.  Sometimes  it  is  found  cryftallized, 
and  fometimes  compact.  There  is  a  confiderable  va¬ 
riety  among  the  forms  of  its  cryftals.  The  primitive 
form  of  fulphate  of  barytes  is  a  rhomboid,  with  right 
angles  at  the  bafes,  whofe  angles  are  loi-J-0  and  784-0. 

The  integrant  molecule  is  the  fame.  1^70 

3.  This  fait  remains  unchanged  in  the  air,  and  it  isA&ionof 
infoluble  in  water.  When  it  is  fuddenly  heated,  itheat* 
decrepitates.  By  the  a&ion  of  a  ftrong  heat,  it  melts 

with  difficulty  5  and  before  the  blow-pipe  it  fufes,  and 
is  converted  into  a  white  opaque  globule.  It  is  de- 
compofed  at  a  red  heat  by  hydrogen  and  charcoal,  and 
is  converted  into  a  fulphuret  which  is  phofphoric. 

This  was  formerly  called,  from  an  accident,  Bologman 

phofphorus 
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phofpliorus.  A  piece  of  the  fulphate  of  barytes  was 
f  found  in  the  neighbourhood  of  Bologna,  by  a  fhoe- 
maker  of  that  city,  who  fufpedting  that  it  contained 
filver,  put  it  into  the  fire  to  feparate  the  metal.  He 
found  no  metal,  but  he  obferved  that  by  heating  it  ac¬ 
quired  the  property  of  fhining  in  the  dark,  and  thence 
it  obtained  the  name  of  JBolognian  hone  or  phofpho- 
xus. 

This  fait  is  decompofed  by  the  carbonates  of  potafh 
and  foda,  either  by  expoiing  them  to  a  ltrong  heat  in  a 
crucible,  or  by  boiling  them  together  in  folution. 

According  to  the  different  analyfes  which  have  been 
made  to  afeertain  the  condiments  of  this  fait,  it  ap¬ 
pears  that  there  is  a  confiderable  difference  between 
the  natural  and  artificial  fulphate  of  barytes,  as  in  the 


Sulphurous  acid  39 

Bat H 

&-C. 

Barytes  59 

Water  2 

*  Fount 

100  • 

Connaifi , 
Cbim.  Iii, 

3.  Nitrate  of  Barytes. 

P*  75- 

1.  This  compound  of  nitric  acid  and  barytes  is  pre-  Prepara, 
pared  by  faturating  the  acid  with  native  carbonate  of  don. 
barytes  ;  or,  by  the  decompofition  of  fulphuret  of  ba¬ 
rytes,  by  nitric  acid.  By  filtration  and  evaporation 

this  fait  cryftallizes.  I2^ 

2.  The  cryftals  of  nitrate  of  baryte^  are  in  the  form  Properus: 
of  regular  o&ahedrons,  or  in  fmall  brilliant  plates.  The 
fpecific  gravity  is  2.9149.  It  has  a  hot,  acrid,  and  au- 
ftere  tafte,  and  is  little  changed  by  being  expofed  to 
the  air.  It  is  foluble  in  12  parts  of  cold,  and  in  about 
three  or  four  parts  of  boiling  water.  When  placed 
upon  burning  coals,  it  decrepitates,  boils  up,  and  be¬ 
comes  dry,  and  gives  out  fparks  round  the  points 
where  it  comes  in  eontaft  with  the  burning  coal. 

When  it  is  heated  in  a  retort,  it  gives  out  a  little  wa¬ 
ter,  oxygen  gas,  and  azotic  gas  *,  and  there  remains  be¬ 
hind,  the  barytes  in  the  form  of  a  folid,  gray,  porous 
mafs.  r 

The  conftituent  parts  of  this  fait,  according  to  Four-  Comppfi 
croy,  Vauquelin,  and  Kirwan,  are  the  following  :  tioo. 


*  Yonrcroy 
Gonnaifs. 
Chirn .  iii. 


Native. 

Artificial. 

Acid 

*3 

33 

Barytes 

84 

64 

Water 

3 

3 

100 

100  *. 

p.  25. 


By  another  analyfis,  when  the  artificial  fulphate 
was  heated  to  rednefs,  the  component  parts  were  found 
according  to 


1  Ann.  de 
Chirn.  xxxii. 
p.  2  €6. 
f  Nic-bol . 
Jour.  fi. 
Svo.  p.  1 96. 


Thernrd  f. 
Acid  25.18 
Barytes  74.82 


Chenevix  |. 

24 

76 


100.00 


100 


2.  Sulphate  of  Barytes. 
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Fourcroy  and  Vauquelinf. 
Nitric  acid  38 

Barytes  50 

Water  12 


Kin van 

32 

57 

11 


f  Ibid.  ui 

p  106. 
t  Nicbol. 
Jour.  iii. 
p.  115. 


ICO 


100 


Prepara-  This  compound  of  fulphurous  acid  and  barytes, 

tion.  is  formed  by  pafling  fulphurous  acid  gas  into  water,  in 
which  is  mixed,  or  fufpended,  carbonate  of  barytes  in 
the  ftate  of  fine  powder  ;  or  by  the  direct  combination 
of  fulphurous  acid  and  barytes,  either  folid  or  in  folution. 
In  whatever  way  it  is  prepared,  the  fait  is  depofited  in 
the  form  of  pow  der,  or  cryftallized. 

Properties.  2.  The  cryftals  of  fulphate  of  barytes  are  fometimes 
,in  the  form  of  fimall,  brilliant,  and  opaque  needles,  or 
very  hard  faranfparent  cryftals  in  the  form  of  tetrahe¬ 
drons,  with  truncated  angles.  It  has  little  tafle.  The 
fpecific  gravity  is  1.6938.  It  is  fcarccly  altered  when 
expofed  to  the  air,  and  is  infoluble  in  water.  When  it 
is  expofed  to  heat,  fulphur  is  driven  off,  and  there  re¬ 
mains  a  fulphate  of  barytes.  It  is  decompofed  by  the 
fulphuric  and  muriatic  acids,  with  the  difengagement 
•of  fulphurous  acid. 

3.  This  fait  has  been  applied  to  no  xrfe,  excepting 
for  the  chemical  purpofe  of  afeertaining  the  purity  of 
fulphurous  acid.  It  is  employed  in  this  way  by  Four¬ 
croy.  If  there  be  any  mixture  of  fulphurous  acid  with 
the  fulphuric,  it  may  be  detfe&ed  by  this  fait  3  for  as 
there  is  a  ftronger  affinVy  between  fulphuric  acid  and 
barytes  than  between  fulphurous  acid  and  the  fame  earth, 
the  fulphuric  acid,  if  any  be  prefent,  combines  with  the 
barytes,  and  forms  with  it  an  infoluble  fait,  which  is 
precipitated. 

4.  The  following  are  the  proportions  ef  the  conftitu¬ 
ent  parts  of  this  fait. 
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This  fait  is  only  employed  for  dete.&ing  fulphuric 
acid  in  nitric  acid,  and  to  be  decompofed  for  the  pur¬ 
pofe  of  obtaining  pure  barytes. 

'y  4.  Nitrite  of  Barytes. 

Nothing  farther  is  known  of  this  fait,  than  that  it  is 
formed  when  the  nitrate  of  barytes  is  decompofed  in  a 
Tetort  by  means  of  heat.  If  the  operation  be  flopped 
at  the  time  that  a  third  part  of  the  oxygen  gas  has 
been  difengaged,  the  nitrite  of  barytes  remains. 

5.  Muriate  of  Barytes. 

1.  This  fait,  which  is  a  compound  of  muriatic  acid Hiltoryf 
•and  barytes,  was  firft  inveftigated  by  Scheele  and  Berg¬ 
man,  and  little  more  has  been  fince  added  by  the  expe¬ 
riments  and  refearches  of  other  chemifts. 

2.  It  is -prepared  by  the  diredh  combination  of  mu-Prepara- 
xiatic  acid  with  the  carbonate  of  barytes  \  or,  by  de-d°n* 
compofing  the  fulphuret  of  barytes  by  the  muriatic  acid, 
filtering  the  folution,  and  evaporating  till  a  pellicle  ap¬ 
pear  on  the  furface.  If  it  be  allowed  to  cool  fiowly, 
-cryftals  of  muriate  of  barytes  are  formed.  But  the  ful- 
phate  of  barytes,  which  is  employed,  fometimes  contains 

iron  }  fo  that  a  muriate  of  this  metal  is  formed  along 
with  the  muriate  of  barytes.  To  feparate  the  iron,  the 
mixture  is  to  be  calcined,  by  which  the  acid  is  driven 
off,  and  the  iron  remains  behind  in  the  ftate  of  oxide, 
which  is  infoluble  in  water.  12S1 

3.  The  primitive  form  of  the  cryftals  of  this  fait  is  proper^- 

a 
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a  four-lid  ed  prifm  with  fquare  bafes.  The  form  of  the 
integrant  particle  is  the  fame.  It  cryftallizes  in  tables, 
or  in  eight-fided  pyramids.  The  tafte  is  acrid',  aftrin- 
gent,  and  metallic.  The  fpecific  gravity  is  2.8257. 

4.  It  undergoes  no  ehange  by  expofure  to  the  air. 
It  is  foluble  in  five  or  fix  parts  of  eold  water,  but  boil¬ 
ing  water  diffolves  more  ;  and,  on  cooling,  the  fait 
cryfiallizes. 

5.  When  expofed  to  heat,  it  decrepitates,  lofes  its 
water  of  eryftallization,  dries,  falls  down  to  powder, 
and  at  laft  melts  j  but  no  heat  that  can  be  applied  de- 
compofes  it. 

6.  This  fait  is  decomposed  by  the  fulphurie  and  ni¬ 
tric  acids,  and  a  precipitation  of  nitrate  or  of  fulphate 
of  barytes  is  formed. 

7.  The  conflituent  parts  of  this  fait,  according  to 
Mr  Kir  wan,  are, 


I 


When  dried. 

Acid,  20  23.8 

Barytes,  64  76.2 

Water,  1 6  oo.o 


100  100.0 

8.  This  is  one  of  the  moft  delicate  tefis  for  deterr¬ 
ing  fulphurie  acid  in  any  folution.  Water,  which 
holds  0.0002  parts  of  fulphurie  acid,  exhibits  a  vifi- 
ble  precipitate  by  a  {ingle  drop  of  the  folution  of  mu¬ 
riate  of  barytes.  Nay,  there  is  a  flight  eloud  in  a  few 
minutes  produced  by  the  addition  of  a  folution  of  this 
fait  to  water  which  holds  0.00009  parts  of  fulphurie 
acid  in  folutiorr.  The  muriate  of  barytes  has  been 
propofed  and  recommended  as  a  cure  for  fcrephula  •, 
and  it  is  faid,  in  feme  cafes  in  which  it  has  been  ufed, 
with  good  effeft  \  but  it  ought  to  be  adrainiftered  with 
the  utrtiofV  caution.  The  carbonate  of  barytes  is  one 
of  the  moft  aflive  poifons,,  and  probably  all  the  falts 
ef  this  earth  are  poflefled  of  fimilar  properties.  The 
i''ourcroy  dofe  fhould  not  exceed  five  or  fix  drops  of  the  folution 

(  at  fir  ft  *. 

(‘  n  iii, 

Bp7*  6.  Hyperoxymuriate  of  Barytes. 

*287  .... 

ara-  I.  The  compound  of  hyperoxy muriatic  aeid  and  ba¬ 
rytes  was  formed  by  Mr  Chenevix.  The  procefs 
which  he  followed  was,  to  caufe  a.  current  of  oxymuri- 
atic  aeid  gas  to  pafs  through  a  folution  of  a  large 
quantity  of  barytic  earth  in  warm  water.  This  fait 
he  found  foluble  in  four  parts  of  cold,  and  lefs  of 
warm  water  ;  but  as  it  cryftallizes  like  the  muriate  of 
this  earth,  and  has  the  fame  degree  of  folubility,  he 
could  not  feparate  the  hyperoxymuriate  from  the  mu¬ 
riate,  which  was  formed  at  the  fame  time.  He  there¬ 
fore  thought  of  obtaining  it  by  double  affinity,  as  in 
the  following  proCefs. 

2.  When  phofphate  of  filver  is  boiled  with  muriate 
of  barytes,  a  double  decompofition  takes  place  ;  mu¬ 
riate  of  filver  and  phofphate  of  barytes  are  formed, 
both  of  which  being  infoluble,  are  precipitated.  But 
the  phofphate  of  filver  does  not  decompofe  the  hyper¬ 
oxymuriate  of  barytes.  When  therefore  the  muriate 
and  hyperoxymuriate  of  barytes  are  boiled  with  phof¬ 
phate  of  filver,  the  muriate  of  barytes  only  is  decom- 
pofed.  The  muriate  of  filver  and  the  phofphate  of 
barytes  are  precipitated,  and  the  hyperoxymuriate  of 
barytes  remains  in  folution.  When  this  fall  rs-decom- 
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pofed  by  the  ftVonger  acids,  it  is  accompanied  vrith  a  Barytes, 
flafh  of  light,  which  Mr  Chevenix  conjectures,  is  ow-  ,  f 

ing  to  the  relative  proportionate  affinities,  and  confe- 
quently  the  greater  rapidity  of  the  difeTJgagement.  icSS 
The  proportions  of  this  fait  are,  Compofi- 

,  tion. 

Hyperoxymuriatic  acid,  47.0 

Barytes,  42.2 

Water,  10.8 


1 00.0  *.  *  Phil. 

Tranf. 

7.  Fluate  of  Barytes.  1802. 

This  compound  of  fluorie  aeid  and  barytes  may  be*5,  1 
formed,  by  pouring  fluoric  acid  into  a  folution  of  ni¬ 
trate  or  muriate  of  barytes.  A  precipitate  is  formed, 
which  is  the  fluate  of  barytes.  This  fait  is  deeompo- 
fed  with  effervefeenee  by  the  fulphurie  acid,  and  it  is 
precipitated  by  lime  water.  Of  the  proportions  of  its 
couftituent  parts  and  other  properties  nothing  is 
known. 


8.  Borate  of  Barytes. 


The  compound  of  boraeic  acid  and  barytes  is  form-- 
ed  by  pouring  a  folution  of  boracie  acid  into  a  folution 
of  barytes.  An  infoluble  white  powder  is  precipitat¬ 
ed,  whieh,  according  to  Bergman,  may  be  decompo- 
fed,  even  by  the  weak  vegetable  acids. 

9.  Phofphate  of  Barytes. 

t.  The  compound  of  phofphoric  acid  and  barytes,  Prepara-- 
has  been  only  examined  by  Vauquelin.  It  is  prepared,  t^on* 
either  by  the  direct  combination  of  phofphoric  aeid 
with  barytes,  or  the  carbonate  of  barytes  5  or  by  pre¬ 
cipitating  a  folution  of  nitrate  or  muriate  of  barytes, 
by  means  of  an  alkaline  phofphate.  The  phofphate 
of  barytes  is  precipitated  in  the  form  of  powder.  „  0 

2.  This  fait  is  in  the  form  of  white  powder,  with-  Properties, 
out  any  appearance  of  eryftallization.  It  is  not  alter¬ 
ed  by  expofure  to  the  air,  and  is  infoluble  in  water. 

The  fpecific  gravity  is  1.2867.  I2pX 

3..  This  fait  at  a  high  temperature  is  fufible.  It  is  A<ftion  of  ' 
converted  into  a  vitreous  matter  or  gray  enamel.  Be-^eat* 
fore  the  blow-pipe,  on  charcoal,  it  gives  out  a  yellow 
phofphoric  light.  The  vitreous  globules  become 
opaque  on  cooling.  It  is  decompofed  by  the  fulphu- 
ric  acid.  The  phofphoric  and  phofphorous  acids,  when  * 
added  in  excefs,  have  the  property  of  re-diflolving  the 
falts  which  they  form  with  barytes. 


10.  Phofphite  of  Barytes 

1.  This  compound  of  phofphorous  aeid  and  barytes,  is  Prep  a  nil 
formed  by  the  dire£l  combination  of  the  acid  with  the  tion. 
earth  )  or  by  precipitating;  the  foluble  phofphites  by  a 
folution  of  barytes.  By  the  laft  procefs  the  fait  is  ob¬ 
tained  in  the  greateft  purity,. 

2.  The  phofphite  of  barytes  is  in  the  form  of  a  Properties, 
white  powder,  whieh  is  iniipid,  not  altered  by  ex¬ 
pofure  to  the  air,  not  very  foluble  in  water,  and  with¬ 
out  an  exeefs  of  acid,  by  which  means  it  is  converted 

into  the  acidulous  phofphite. 

3.  The  phofphite  of  barytes  melts  under  the  blow- A&ion  of ' 

pipe  into  a  globule,  whieh  is  foon  fufrounded  with  a  heat, 
inoft  brilliant  light.  The  vitreous  globule  becomes,  on 
cooling,  white  and  opaque.  I2p5 

4.  This  fait  is  decompofed  by  moft  of  the  acids  ;  by  Of  acids. 

lime  • 
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Compofi- 
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lime  and  lime  water.  The  other  alkaline  and  earthy 
bafes  combine  with  the  excefs  of  phofphorous  acid, 
when  it  is  in  the  date  of  acidulous  phofphate,  and 
there  remains  behind  a  neutral  phofphite. 

5.  The  component  parts  of  this  fait  are, 


Phofphorous  acid, 
Barytes, 

Water, 
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When  both  the  natural  and  artificial  are  expofed  to  a  Bury 
red  heat,  the  component  parts,  as  afcertained  by  Mr 
Kir  wan,  are, 

Acid  22 

Barytes  78 


41.7 

5r-3 

7.0 


Four  troy 
Coiinaifs . 
CbinCWi, 

p.  281. 

*-97 

Barnes. 
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II.  Carbonate  of  Barytes. 
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1.  This  compound  of  carbonic  acid  and  barytes  has 
been  known  by  the  names  of  aerated  heavy  J par ,  ae¬ 
rated  barofelenite ,  and  witlierite  from  the  name  of  Dr 
Withering,  who  fird  difeovercd  that  it  is  a  natural 
production.  Its  nature  and  properties  were  fird  invef- 
tigatcd  by  Scheele  and  Bergman,  about  the  year  177 6, 
and  fmcc  that  time  by  Kirwan,  Hope,  Klaproth,  Pel¬ 
letier,  Fourcroy,  and  Vauquelin.^ 

2.  The  carbonate  of  barytes  is  found  native  in  dri- 
ated,  lamellated,  femitranfparent  maffes.  The  primi¬ 
tive  form  of  its  crydals  is  the  fixdided  prifm.'  The 
fpecifie  gravity  is  4.331* 

3.  The  carbonate  of  barytes  may  be  prepared  artifi¬ 
cially,  by  expofing  a  folution  of  pure  barytes  to  the 
air  ;  or,  by  palling  carbonie  acid  gas  into  the  folution. 
It  may  be  prepared  alfo  in  the  dry  way,  by  mixing  to¬ 
gether  fulphate  of  barytes  and  carbonate  of  potalh  or 
foda,  and  expofing  the  mixture  to  drong  heat :  or, 
by  decompofing,  by  means  of  carbonate  of  potalh,  lo- 
da,  or  ammonia,  the  nitrate  or  muriate  of  barytes  in 
folution  in  water.  By  whatever  proceffes  the  carbo¬ 
nate  of  barytes  is  obtained,  it  is  in  the  form  of  a  white 
tadelefs  powder.  When  thus  prepared,  the  fpceific 
gravity  is  3.763. 

4.  It  undergoes  nb  change  by  expofure  to  the  air. 

Cold  water  aiffolves  -$-£0?  j  boiling  water  Part* 

5.  The  carbonate  of  barytes  undergoes  little  ehange 
when  it  is  expofed  even  to  the  dronged  heat.  The 
artificial  carbonate  lofes  about  0.28  of  its  weight  by 
caleination,  while  the  native  carbonate  becomes  white 
and  opaque,  and  is  converted  into  a  bluilh  green  co¬ 
lour,  without  any  pereeptible  lofs  of  weight  ;  but  if  it 
be  heated  in  a  blaek  lead  crucible,  or  if  it  be  formed 
into  a  pade,  with  ico  parts  of  the  fait  to  10  of  char¬ 
coal,  the  carbonic  aeid  is  feparated. 

6.  The  component  parts  of  the  carbonate  of  barytes 
are  the  following : 


Native  Carbonate . 


Withering. 

Fourcroy. 

Acid 

20 

10 

Barytes 

80 

90 

ICO 

100 

Artificial  Carbonate . 

Bergman. 

Pelletier. 

Acid 

7 

22 

Barytes 

65 

62 

Water 

28 

16 

JOO 

IOO 

ICO 


7.  This  fait  has  been  found  native  only  in  fmall—  ^  * 


1  Ufes. 


^quantity,  otherwife  it  is  fuppofed,  that  it  might  be  of 
great  ufe  for  the  preparation  of  barytic  falts,  whieh 
promife  great  ferviee  in  feveral  arts  and  manufaftures. 

It  has  been  propofed  to  employ  it  in  medieirie  ;  but  in 
experiments  on  animals,  it  has  beeh  found  to  aft  as  a 
mod  deadly  poifon.  Great  caution,  therefore,  Ihould 
be  obferved  in  employing  it  as  an  internal  remedy*.  *Foun 

iv.  10. 

1 2.  Arfeniate  of  Barytes. 


The  compound  of  arfenic  acid  and  barytes  is  formed 
by  diffolving  the  earth  in  the  aeid.  It  is  an  infoluble, 
uncrydallized  fait ;  but  with  an  excefs  of  aeid  it  be¬ 
comes  foluble,  and  is  decompofed  by  fulphuric  acid. 
It  melts  when  expofed  to  a  drong  heat,  but  is  not  de¬ 
compofed. 

13.  Tungdate  of  Barytes. 

With  the  tungdic  aeid,  barytes  forms  an  infoluble 
fait. 


14.  Molybdate  of  Barytes. 

Barytes  with  the  molybdic  acid  forms  a  fait  which 
has  very  little  folubility. 

15.  Chromate  of  Barytes. 

It  is  little  known,  but  faid  to  be  infoluble  in  water. 
16.  Columbate  of  Barytes. 

17.  Acetate  of  Barytes. 


i3°3!  \ 

i- 


1.  This  fait,  which  is  a  compound  of  acetic  aeid  Prep: 
and  barytes,  may  be  prepared  by  direftly  combining  d°n' 
the  acid  with  the  earth  ;  or,  by  decompofing  fulphuret 

of  barytes  by  means  of  acetic  acid.  By  evaporating 
the  folution,  it  may  be  obtained  crydallized.  I30 J 

2.  The  crydals  of  the  acetate  of  barytes  are  in  theproperti 
form  of  fine  tranfparent  prifras.  The  fpecifie  gravity 

is  1.828.  This  fait  has  an  acid  bitter  tade,  effiorefees 
in  the  air,  is  very  foluble  in  water,  is  decompofed  by 
the  carbonates  of  the  alkalies,  but  not  by  the  alkalies 
themfelves,  or  the  pure  earths.  t^04 

3.  This  fait  may  be  employed  to  deteft  the  prefence  ufes. 
and  quantity  of  fulphuric  aeid  in  folutions,  particularly 

in  vinegar,  which  may  be  adulterated  with  the  addition 
of  this  acid  J.  f  Foura 

viii.  196* 

18.  Oxalate  of  Barytes; 

I.  The  compound  of  oxalic  aeid  and  barytes  is  form- Prepara, 
ed  by  adding  the  aeid  to  a  folution  of  barytes  in  water. tion* 

A  white  powder  precipitates,  which  is  oxalate  of  ba¬ 


rytes;  it  is  infoluble  in  water.  With  an  exeefs  of  oxalic 


acid,  this  precipitate  is  diffolved,  and  fmall  angular 
crydals  are  formed.  1307 

2.  If  thefe  crydals  arc  diffolved  in  boiling  water,  Atfion c 
they  become  opaque,  and  fall  down  in  the  form  of  anheat* 

infoluble 
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infoluble  powder,  for  the  water  combines  with  the  ex- 
c.  cefs  of  acid,  which  held  them  in  folution. 

19.  Tartrate  of  Barytes. 

The  compound  of  tartaric  acid  and  barytes  forms  a 
fait  in  the  ftate  of  white  powder,  which  has  little  folu- 
bility,  excepting  with  an  excefs  of  acid.  It  is  decom- 
pofed  by  the  fulphuric,  nitric,  muriatic,  and  oxalic 
acids. 

20.  Citrate  of  Barytes. 

$  1.  The  compound  of  citric  acid  and  barytes  forms 

a"  a  fait,  by  adding  the  earth  to  a  folution  of  the  acid. 
A  flocculent  precipitate  at  firft  appears,  which  is  dif- 
folved  by  agitation.  The  precipitate  afterwards  be¬ 
comes  permanent  when  the  acid  is  faturated. 

2.  This  fait,  which  is  at  firft  depofited  in  the  form 
of  powder,  (hoots  out  afterwards  into  a  kind  of  vege¬ 
tation,  of  a  filvery  whitenefs,  with  great  brilliancy 
and  beauty.  It  is  foluble  in  a  great  proportion  of  wa¬ 
ter.  This  fait  is  compofed  of 

Acid,  50 

Barytes,  50 

100 

21.  Malate  of  Barytes. 

The  compound  of  malic  acid  and  barytes  is  formed 
by  adding  the  acid  to  a  folution  of  the  earth  in  water. 
A  cryftallized,  foluble  fait  is  precipitated. 

22.  Gallate- of  Barytes. 

The  compound  of  gallic  acid  and  barytes  is  formed 
by  the  direct  combination  of  the  acid  with  the  earth. 
A  fait  is  thus  formed,  which  is  not  very  foluble,  but 
with  an  excefs  of  the  bafe. 

23.  Benzoate  of  Barytes. 

Benzoic  acid  combines  with  barytes,  and  forms  a  fait 
which  is  foluble  in  water,  cryftallizes,  undergoes  no 
change  by  expofure  to  the  air,  and  is  decompofed  by 
heat  and  the  ftronger  acids. 

24.  Succinate  of  Barytes. 

Barytes  forms,  with  fuccinic  acid,  a  fait  which  has 
little  folubility. 

25.  Saccolate  of  Barytes, 

This  fait  is  infoluble  in  water. 

26.  Camphorate  of  Barytes. 

1.  The  compound  of  camphoric  *  acid  and  barytes  is 
ira"  formed  by  adding  the  cryftallized  acid  to  the  folution 

of  the  earth,  and  then  boiling  the  mixture.  It  is  after¬ 
wards  to  be  filtered  and  evaporated  to  drynefs.  What 
remains  is  camphorate  of  barytes. 

2.  This  fait  does  not  cryftallize  \  but  when  it  is 
trues.  fl0Y/jy  evaporated,  fmall  plates  are  depofited,  which 

feem  tranfparent  in  the  liquid,  but  become  opaque 
when'  expofed  to  the  air.  It  has  fcarcely  any  tafte  4 
but  an  impreflion  remains  on  the  tongue,  which  is 
flightly  acid  and  bitter. 

3.  This  fait  undergoes  no  change  by  expofure  to 
Vol.  V,  Part  K,  ' 


the  air.  It  is  only  foluble  In  600  parts  of  water  at  the  Strontites, 
boiling  temperature.  .  .  '  r 

4.  When  expofed  to  the  action  of  the  blow-pipe,  j^IX 
the  acid  is  volatilized,  and  the  earth  is  converted  into  Action  of 
a  vitreous  fubftance.  The  camphoric  acid,  as  it  burns,  heat, 
firft  exhibits  a  blue,  then  a  red,  and  at  laft  a  white 
flame. 

5.  This  fait  is  decompofed  by  the  fulphuric,  nitric, 

and  muriatic  acids,  and  by  the  oxalic,  tartaric,  and  ci¬ 
tric  *.  *  Ann.  Ae 

Chirr. 

27.  Suberate  of  Barytes.  xxvii.  p.  28, 

This  fait  does  not  cryftallize,  and  is  only  foluble  in 
water  with  an  excefs  of  acid  j  when  expofed  to  heat,  it 
fwells  up  and  melts,  and  is  decompofed  by  the  fulphuric, 

nitric,  muriatic,  and  oxalic  acids f,  f  TH&. 

xxiii.  52. 

28.  Mellate  of  Barytes. 

By  adding  mellitic  acid  to  a  folution  of  acetate  of 
barytes,  there  is  formed  a  flaky  precipitate,  which  is 
re-diffolved  with  the  addition  of  more  acid.  When 
the  acid  is  poured  into  a  folution  of  muriate  of  barytes 
no  precipitate  is  formed  ;  but  a  fhort  time  afterwards 
a  group  of  tranfparent  needle-formed  cryftals  is  de¬ 
pofited. 

29.  Labiate  of  Barytes. 

Barytes  forms  with  la£tic  acid,  a  deliquefeent  fait. 

30.  Prufliate  of  Barytes. 

Pruflic  acid  and  barytes  form  a  fait  which  is  very 
little  foluble  in  water,  and  is  decompofed,  not  only  by 
the  fulphuric  acid,  but  even  by  carbonic. 

31.  Sebate  of  Barytes. 

Sebacic  acid,  added  to  a  folution  of  barytes  in  water, 
forms  no  precipitate  $  from  which  it  is  inferred  that 
the  febate  of  barytes  is  infoluble  in  water. 

Sect.  III.  Of  STBONTITES  and  its  Combinations . 

13x2 

I.  This  earth  was  not  difeovered  till  about  the  yearHiftory. 
1791  or  1792%  Dr  Crawford,  indeed,  previous  to  this 
period,  in  making  forae  experiments  on  what  he  fuppofed 
was  a  carbonate  of  barytes,  and  obferving  a  ftr iking 
difference  between  this  mineral,  and  the  carbonate  of 
barytes  which  he  had  been  accuftomed  to  employ, 
conjectured  that  it  might  contain  a  new  earth  5  and 
he  fent  a  fpecimen  to  Mr  Kirwan  for  the  purpofc  of 
analyzing  it.  This  conjeClure  was  fully  verified  by 
the  experiments  of  Dr  Hope  J,  Mr  Kirwan,  and  M .\Edm* 
Klaproth,  who  w-ere  all  engaged  in  the  fame  analyfis  Trrtnf, 
nearly  about  the  fame  time.  Strontites  is  found  na-IV*  3* 
tive  in  combination  with  carbonic  and  fulphuric  acids. 

With  the  former  it  is  found  in  confiderable  quantity  in 
the  lead  mines  of  Strontian  in  Argylefliire,  from  which 
it  has  derived  its  name  frontites. ,  or  Jlrontian  as  it  is 
called  by  others.  The  nature  and  properties  of  this 
earth  have  been  (till  farther  inveftigated  by  Pelletier, 

Fourcrov,  and  Vauquelin.  .  I3,5 

-  2.  This  earth  may  be  obtained  in  a  ftate  of  purity ,’Prei>;ru- 
either  by  expofmg  the  carbonate  of  ftrontites,  mixed  tlcn. 
with  charcoal  powder,  to  a  ftr  *<  ig  heat,  by  which  the 
carbonic  acid  is  driven  oft* ;  or,  by  difiblving  the  native 
4  F  fall 
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fait  in  nitric  acid,  and  decompofing  the  nitrate  of 
ftrontites  thus  formed,  by  heat.  Strontites  obtained 
by  either  of  thefe  precedes,  is  in  fmall  porous  frag¬ 
ments  of  a  gresnifh  white  colour.  It  has  an  acrid,  hot, 
alkaline  tafte,  and  converts  vegetable  blues  to  green. 
The  fpecific  gravity  is  1.647. 

3.  Light  has  no  perceptible  aflion  upon  this  earth. 
When  it  is  expofed  to  heat,  it  may  be  kept  a  long 
time,  even  in  a  red  heat,  without  undergoing  any 
change,  or  even  the  appearance  of  fufion.  By  the  ac¬ 
tion  of  the  blow-pipe  it  is  not  melted,  but  is  furround- 
ed  with  a  very  brilliant  white  flame. 

4.  When  a  little  water  is  thrown  on  ftrontites,  ’  it 
exhibits  the  fame  appearance  as  barytes.  It  is  flaked, 
gives  out  heat,  and  then  falls  to  powder.  If  a  great¬ 
er  quantity  of  water  be  added,  it  is  diflolved.  Ac¬ 
cording  to  Klaproth  it  requires  200  parts  of  water  at 
the  ordinary  temperature  of  the  atmofphere  for  its  fo- 
lution.  Boiling  water  diffolves  it  in  greater  quantity, 
and  when  the  folution  cools,  it  affords  tranfparent  cry- 
flals.  Thefe  cryftals  are  in  the  form  of  rhomboidal 
plates,  or  in  that  of  flattened  filky  needles,  or  com- 
preffed  prifms.  The  fpecific  gravity  is  1.46.  Thefe 
cryftals  efflorefee  in  the  air,  and  have  an  acrid  hot 
tafte.  The  folution  of  this  earth  in  water  is  acrid 
and  alkaline,  and  converts  vegetable  blues  to  green. 
It  is  foon  covered  with  a  pellicle,  by  abforbing  carbo¬ 
nic  acid  from  the  atmofphere. 

5.  Strontites  has  the  property  of  communicating  a 
purple  colour  to  flame. 

6.  The  order  of  the  affinities  of  ftrontites  is  the  fol¬ 
lowing. 

Sulphuric  acid, 

Phofphoric, 

Oxalic, 

Tartaric, 

Fluoric, 

Nitric, 

Muriatic, 

Succinic, 

Acetic, 

Arfenic, 

Boracic, 

Carbonic. 

I.  Phofphuret  of  Strontites. 

The  phofphuret  of  ftrontites  is  prepared  in  the  fame 
way  as  the  phofphuret  of  barytes. 


^  II.  Sulphuret  of  Strontites. 

Prepara-  The  fulphuret  of  ftrontites  is  formed  by  expofing 
ti°n.  fulphur  and  the  earth  in  a  crucible,  to  heat.  This  ful¬ 
phuret  is  foluble  in  water,  by  means  of  fulphurated  hy¬ 
drogen,  which  i$  difengaged  by  the  decompofition  of 
the  water.  The  ftrontites  thus  combined  with  fulphu¬ 
rated  hydrogen,  forms  a  hydrofulphuret  of  ftrontites  •, 
and  if  this  folution  be  evaporated,  the  hydrofulphuret 
of  ftrontites  may  be  obtained  in  cryftals,  and  the  hy¬ 
drogenated  fulphuret  remains,  as  in  fimilar  compounds, 
in  folution.  When  the  hydrogenated  fulphuret  is  de- 
compofed  by  means  of  an  acid,  the  fulphurated  hydro¬ 
gen  gas  which  is  difengaged,  burns  with  a  beautiful 
purple  flame,  on  account  of  holdings  in  folution  a  fmall 
quantity  of  the  earth.,  which  communicates  this  pro¬ 
perty. 


III.  Compounds  of  Strontites  with  the  Acids. 

1 

1.  Sulphate  of  Strontites. 

1.  The  compound  of  fuiphuric  acid  with  ftrontites* 
may  be  formed  by  adding  fuiphuric  acid  to  a  folution 
of  ftrontites  in  water,  and  it  is  obtained  in  the  ftate  of 
a  white  powder.  It  is  found  native  in  different  places, 
cryftallized  in  fine  needle-formed  prifms.  It  has  no 
tafte,  and  is  fcarcely  foluble  in  water.  It  fuffers  no 
change  in  the  air.  By  the  aflion  of  the  blow-pipe  it 
gives  out  a  yellowifli  purple  light.  It  is  not  decorn- 
pofed  by  any  of  the  acids  \  but  it  is  decompofed  by  the 
carbonate  of  potafli  and  foda,  by  the  b  ary  tic  falts,  by 
the  fulphates  of  potalh  and  of  #da ,  the  phofphates  of 
potafh,  foda,  and  ammonia,  and  by  the  borate  of  am¬ 
monia. 

2.  The  component  parts  of  this  fait,  according  to 
Vauquelin,  are, 

Acid,  46 

Strontites,  54 

100 

But  according  to  Klaproth,  Kirwan,  and  others, 

Acid,  42 

Strontites,  58 


100 

2.  Sulphite  of  Strontites. 

This  fait  is  yet  unknown. 

3.  Nitrate  of  Strontites. 

1.  The  compound  of  nitric  acid  and  ftrontites,  is 
formed  by  precipitating,  by  means  of  nitric  acid,  the 
fulphuret  of  ftrontites,  obtained  from  the  decompofed 
fulphate,  or  by  diffolving  the  carbonate  of  ftrontites  in 
the  acid.  By  evaporation  it  may  be  obtained  in  cryf¬ 
tals. 

2.  The  cryftals  of  nitrate  of  ftrontites  are  in  the 
form  of  o&ahedrons.  The  tafte  of  this  fait  is  cool  and 
pungent.  It  is  not  altered  by  expofure  to  the  air. 
The  fpecific  gravity  is  3.0061.  It  is  foluble  in  15 
parts  of  cold  water,  and  much  more  foluble  in  boiling 
water,  in  which  it  cryftallizes  on  cooling.  Expofed  to 
fudden  heat  it  decrepitates.  When  it  is  fubjefted  to 
heat  in  a  crucible,  it  fwells  up,  gives  out  oxygen  and 
nitrous  gas,  and  there  remains  behind  pure  earth. 
This  fait  has  the  property  of  communicating  a  purple 
flame  to  combuftible  fubftances  with  which  it  is  mixed  j 
as  when  a  little  of  the  fait  in  powder  is  thrown  on  the 
wick  of  a  candle. 

3.  The  component  parts  of  this  fait  are,  according 
to 

Vauquelin.  Kirwan. 

Acid.  48.4  3I.7 

Strontites  47*6 
Water  4.0  32.72 


100.0  100.00 

4.  Nitrite  of  Strontites. 

The  properties  of  this  fait  have  not  been  examined 

5.  Muriate 


O  & 
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si 

Lc. 

H:[9 
Pr  w- 
tic 

I  ihao 

pr  rtie«. 


5.  Muriate  of  Strontites,- 

1.  The  compound  of  muriatic  acid  and  ftrontites  is 


Lfi. 


P.jara- 

tv' 


C  :pofi 


h 

2).J. 


prepared  by  diflolving  carbonate  of  ftrontites  in  the 
acid.  By  evaporating  the  folution,  the  fait  is  obtained 
cryftallized. 

2.  This  fait  cryftallizes  in  long,  {lender,  hexagonal 
prifms.  The  tafte  is  cooling  and  pungent.  The  {peci- 
{ic  gravity  is  1.4402.  It  is  not  altered  by  expofure  to 
the  air.  It  is  very  foluble  in  water.  Three  parts  of 
the  fait  are  diffolved  in  two  parts  of  cold  water.  Thefe 
cryftals,  which  are  foluble  in  alcohol,  communicate  a 
purple  colour,  which  is  the  diftinguiftiing  chara&eriftic 
of  this  fait.  When  heated,  it  melts,  and  parts  with  its 
water  of  cryftallization,  without  being  decompofed,  and 
there  remains  behind  a  femitranfparent  enamel*  This 
fait  is  decompofed  by  a  very  ftrong  heat.  It  is  decom¬ 
pofed  alfo  by  the  fulphuric,  nitric,  and  phofphoric  acids  } 
and  by  potafli,  foda,  and  barytes. 

3.  The  conftituent  parts  of  this  fait  are,  according 
to 


CHEMISTRY. 

a  white  enamel,  and  gives  out  a  putplc,  pliofphorefcent  Stromnes, 

light.  #  U— y— ^ 

3.  The  conftituent  parts  of  this  fait  are, 


Vauquelin. 

Kir  wan. 

Acid,  23.6 

18 

Strontites,  36.4 

40 

Water,  40.0 

42 

100.0 

100 

6.  Hyperoxymuriate  of  Strontites. 

1.  This  combination  of  hyperoxy muriatic  acid  and 
ftrontites  was  prepared  by  Mr  Chenevix,  by  a  fimilar 
proeefs  to  that  which  he  employed  in  the  formation  of 
barytes  with  the  fame  acid  }  and  in  many  of  its  proper¬ 
ties  it  is  analogous. 

2.  The  cryftals  of  this  fait  are  in  the  form  of  needles. 
They  melt  in  the  mouth,  and  give  the  fenfation  of 
cold.  It  is  compofed  of 

Acid,  46 

Strontites,  26 
Water,  28 


100 


1*3*4 

tj  para- 


1  perties. 


Aeid,  41.24 
Strontites,  58.76 


100.00 


IO *  Phofphite  of  Strontites. 

The  name  of  this  fait  is  unknown. 

11*  Carbonate  of  Strontites. 

1 .  This  fait  is  found  native  $  and,  as  we  have  already  Found  na- 
mentioned,  was  pointed  out  by  Dr  Clawford  as  diffe-tive. 
rent  from  the  carbonate  of  barytes,  with  which  it  had 

been  formerly  confounded. 

2.  It  may  be  prepared  artificially*  by  faturating  a  fo-  prepar 
lution  of  ftrontites  in  water  with  carbonic  acid  \  or,  by  tion. 
precipitating  foluble  falts  with  a  bafe  of  this  earth, 

by  means  of  alkaline  carbonates.  The  carbonate  of 
barytes  cryftallizes  in  needles,  or  in  ftx-ftded  prifms. 

It  has  no  tafte.  The  fpecific  gravity  is  3*6750.  It  is 
not  changed  by  expofure  to  the  air,  and  it  is  nearly  in-  j^g 
foluble  in  water.  When  it  is  ftrongly  heated  in  a  cru-  Properties, 
cible,  to  produce  fufion,  it  is  deprived  of  part  of  its 
carbonic  acid.  When  heated  under  the  blow-pipe,  it 
melts  into  an  opaque,  vitreous  globule,  and  gives  out  a 
purple  flame.  1329 

3.  The  component  parts  of  this  fait,  according  to  Compofl- 

different  chemiits,  are  tldn* 


Hope. 

Klaproth  and  Kirwan. 

Pelletier. 

Acid, 

30.2 

•  30i 

3° 

Strontites, 

61.2 

69*5 

62 

Water, 

8.6 

0.5 

8 

100.0 

100.0 

100 

7.  Fluate  of  Strontites* 

The  properties  of  this  fait  have  not  yet  been  in* 
veftigated. 

8.  Borate  of  Strontites* 

This  compound  of  boracic  acid  and  fttoritites,  is  in 
the  form  of  a  white  powder,  and  requires  130  parts  of 
water  for  its  folution.  It  converts  the  fyrup  of  violets 
to  a  green  colour,  from  which  it  is  inferred,  that  it  cons¬ 
tants  an  excefs  of  the  earth. 

9.  Phofphate  of  Strontites. 

I*  The  compound  of  phofphoric  acid  and  ftrontites,  is 
formed  by  diflolving  the  carbonate  of  the  earth  in  acid  \ 
or,  by  mixing  together  the  folutions  of  muriate  of  itron- 
tites,  with  thofe  of  the  alkaline  phofphates. 

2.  It  is  thus  obtained  in  the  form  of  white  powder, 
which  is  perfectly  taftelefs.  It  is  not  altered  by  ex¬ 
pofure  to  the  air.  It  is  infoluble  in  water,  without 
an  excefs  of  acid*  It  melts  under  the  blow-pipe  into 


12.  Arfeniate  of  Strontites. 

When  arfenic  acid  is  dropped  into  a  folution  of 
ftrontites  in  water,  a  copious  precipitate  is  formed, 
whieh  is  re-diffolved  when  there  is  an  excefs  of  acid. 
When  the  arfeniate  of  ftrontites  is  neutralized,  it  is  on¬ 
ly  in  a  {light  degree  foluble  in  water  *. 

13.  Tungftate  of  Strontites. 

14.  Molybdate  of  Strontites.  £ 

15.  Chromate  of  Strontites.  C 

1 6.  Columbate  of  Strontites.  ) 


*  Edim 
Tranf  iv, 

17- 


Unknown. 


1330 


17*  Acetate  of  Strontites. 

1.  This  compound  of  acetic  acid  and  ftrontites  is  Prepara* 

formed  by  diflolving  the  carbonate  in  the  acid.  By  bop. 
evaporation  the  fait  may  be  obtained  cryftallized.  1331 

2.  The  cryftals  remain  unaltered  by  expofure  to  the  Properties, 

air.  They  change  vegetable  blues  to  green,  and  are 
equally  foluble  in  hot  and  eold  water  f .  f  Edin. 

Tranf.  ir, 

18.  Oxalate  of  Strontites.  p.  14. 

The  compound  of  oxalic  acid  and  ftrontites  is  formed 
by  the  direct  combination  of  the  acid  with  the  earth  in 
folution.  A  precipitate  appears  in  the  form  of  a  white 
powder,  which  is  nearly  infoluble  in  water.  It  is  de¬ 
compofed  by  heat. 


4  F  2 


The 
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Magnefia, 

&c. 


The  component  parts  of  this  fait  are, 


Acid 

Strontites 


4  °-5 
59-5 


100.0 


1 9 


Tartrate  of  Strontites. 


1.  This  fait  is  formed  by  diffolving  the  earth  in  the 
acid.  The  cryftals  are  in  the  form  of  fmall  triangu¬ 
lar  tables  they  are  not  altered  by  the  air,  are  infipid 
to  the  tafte,  and  foluble  in  320  parts  of  boiling  water. 

2.  The  conftituent  parts  of  this  fait  are, 


Acid  and  water 
Strontites 


47*12 

52.88 


100.00 


20.  Citrate  of  Strontites. 

I.  This  combination  of  citric  acid  with  ftrontites 
may  be  formed  by  mixing  together  a  folution  of  ni¬ 


trate  of  ftrontites  and  citrate  of  ammonia.  A  double 
deeompofition  takes  place,  but  no  precipitate  is  form¬ 
ed.  By  flow  evaporation,  cryftals  of  citrate  of  ftron¬ 
tites  may  be  obtained. 

2.  This  fait  is  foluble  in  water. 


21.  Malate  of  Strontites. 


This  fait  is  fcarcely  known. 

22.  Gallate  of  Strontites. 


Little  known  alfo. 

23.  Benzoate  of  Strontites. 

Unknown. 


24.  Succinate  of  Strontites. 

Succinic  acid  combines  with  ftrontites,  and  forms 
cryftals,  which  may  be  obtained  by  flow  evapora¬ 
tion. 


25- 

26. 


27. 

28, 


29, 

30, 


Camphorate  of  Strontites. 

Suberate  of  Strontites.  | 

Mellate  of  Strontites.  I  Tt  t 

Laftate  of  Strontites.  >  Unknown. 

Prufliate  of  Strontites. 

Sebate  of  Strontites. 


j 


Sect.  IV.  Of  MAGNESIA  and  its  Combinations . 


1.  Magnefla  was  firft  known  about  the  beginning 
of  the  1 8th  century,  when  it  was  fold  by  a  Roman  ca¬ 
non,  under  the  name  of  magnejia  alba ,  or  white  mag - 
nefia,  and  the  powder  of  the  count  of  Palma ,  as  a  cure 
for  difeafes  *,  and  like  many  new  remedies,  it  was  con¬ 
sidered  as  univerfal.  In  the  year  1707,  Valentini  dif- 
eovered  that  this  boafted  panacea  was  the  produce  of 
the  calcined  ley  wrhich  remains  after  the  preparation  of 
nitre.  He  gave  it  the  pompous  name  of  the  laxati  's 
powder  of  many  virtues.  In  the  year  1 709,  Slevogt 
defcribed  the  method  of  obtaining  it  by  precipitation, 
from  the  mother  ley  of  nitre.  Lancifi  and  Hoffman 
examined  fome  of  its  properties  in  1717  and  1722  \ 
and  although  the  latter  difcovered  that  it  formed  dif¬ 


ferent  combinations  with  acids  from  thofe  of  lime,  it  Magms 
was  generally  confounded  with  this  latter  fubftance.  ,  &c: 

But  the  nature  of  magnefia  was  not  fully  known,  r 
till  Dr  Black,  in  1755,  entered  upon  his  celebrated 
lnveftigations  of  the  different  properties  of  this  fub¬ 
ftance,  lime  and  the  alkalies,  in  the  mild  and  cauftic 
ft  ate.  Margraaf  publiffied  the  reful t  of  his  experi¬ 
ments  and  refearches  on  it  in  1759,  in  which  he  gave 
many  diftin&ive  characters  of  this  earth,  and  of  its 
combinations  j  and,  at  laft,  by  the  obfervations  of 
Bergman,  publilhed  in  1775,  and  thofe  of  Butini  of  Ge¬ 
neva  in  1 779s  the  nature  and  properties  of  magnefia 
were  fully  demonftrated. 

2.  Magnefia,  although  it  exjfts  in  great  abundance  Prepaf 
in  combination  with  other  fubftances,  has  never  beention. 
found  perfectly  pure  in  nature.  The  procefs  by  which 
it  may  be  obtained  in  greateft  purity,  is  the  following. 

A  quantity  of  Epfom  fait,  which  is  a  compound  of  ful- 
phuric  acid  and  magnefia,  is  to  be  diffolved  in  water, 
and  then  precipitated  by  potafti.  The  precipitate 
which  is  formed  is  to  be  well  wafhed  and  dried,  both 
with  cold  and  hot  water,  to  feparate  any  faline  matters 
with  which  it  may  be  mixed.  The  nature  of  this  pro¬ 
cefs  is  obvious.  The  potafti  has  a  ftronger  affinity  for 
fulphuric  acid  than  magnefia.  It  therefore  combines 
with  the  acid,  and  the  magnefia  is  precipitated.  1334 

3.  Magnefia,  when  it  is  obtained  pure,  is  in  the  Property 

form  of  a  fine  white  powder,  or  in  white  friable  cakes 
refembling  ftarch.  It  has  no  fmell,  and  no  fenfible 
tafte  5  but  becomes  dry,  and  leaves  on  the  tongue  a 
flight  fenfation  of  bitternefs.  Its  fpecific  gravity,,  ac¬ 
cording  to  Kirwan,  is  2.330.  It  gives  a  .flight  tinge 
of  green  to  fyrup  of  violets,  or  other  delicate  vegeta¬ 
ble  blues.  #  #  1335® 

4.  Magnefia  is  not  aCled  upon  by  light.  It  is  notA&ionc 
melted  when  expofed  to  the  greateft  heat.  By  ftrongkeat' 
calcination  it  becomes  finer,  whiter,  and  more  friable. 

When  it  is  expofed  to  heat  in  the  form  of  pafte  with 
water,  it  contraCls  its  dimenfions,  and  acquires  a 
phofphorefcent  property  $  for  when  it  is  ftrongly  rub¬ 
bed  on  a  hot  iron  plate,  it  becomes  luminous  in  the 
dark.  It  is  not  altered  by  the  aCtion  of  the  blowr-pipe 
on  charcoal,  but  gives  out  a  flame  of  a  flight  yellow 
colour.  ^3$ 

5.  There  is  no  a&ion  between  magnefia  and  oxy- of  air. 
gen  or  azote.  When  expofed  to  the  air,  it  attracts  a 
little  moifture  from  the  atmofphere,  but  this  goes  on 
very  {lowly. 

Butini  expofed  a  quantity  of  magnefia  for  the  fpace 
of  two  years  in  a  porcelain  cup  flightly  covered  with 
paper,  and  he  found  that  it  had  acquired  only  tt? 
part  of  its  weight  in  addition,  during  that  time. 

6.  There  is  no  a&ion  between  magnefia  and  hydro¬ 

gen  or  carbone,  and  very  little  between  it  and  phof- 
phorus.  ^  2337 

7.  Magnefia  is  very  little  foluble  in  water.  Ac- Of  water 
cording  to  Mr  Kirwan,  it  requires  near  8000  times  its 
weight  of  cold  water  to  diffolve  it.  Butini  found,  that 
water  boiled  with  this  fubftance,  and  left  in  contatt 
with  it  for  three  months,  had  fcarcely  acquired  -rs^ow 

part  of  its  weighty  but  water  combines  with  magnefia 
in  the  folid  ftate.  One  hundred  parts  of  magnefia, 
according  to  Bergman,  thrown  into  water,  and  taken 
out  and  dried,  acquired  18  parts  of  additional  weight.  ,.38 

8.  Magnefia  enters  into  combination  with  the  acids, 

and 


;c. 

w  r— ' 
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flrnefia,  and  forms  with  them  peculiar  falts.  The  order  of  its 
affinities  is  the  following,  according  to- Bergman. 

Oxalic  acid, 

Phofphoric, 

Sulphuric, 

Fluoric, 

Arfenic, 

Sacla&ic,. 

Succinic, 

Nitric, 

Muriatic, 

Tartaric, 

Citric, 

La&ic, 

Benzoic* 

Acetic, 

Boracic, 

Sulphurous, 

Carbonic, 

Pruffic. 

33?  g,  Magnefia  does  not  enter  into  combination  with 
*  the  fixed  alkalies  j  but  in  combination  with  fome  of  the 

earths,  it  becomes  fufible  by  means  of  a  flrong  heat. 
With  lime  in  certain  proportions,  it  forms  a  greenifh 
yellow  glafs. 

34°  10.  Magnefia  is  much  employed  in  medicine  as  a 

gentle  laxative,  and  as  an  abforbent  to  deftroy  the 
acidity  in  the  flomach.  It  is  ufed  in  pharmacy  to  fuf- 
pend  or  aid  the  folution  of  refinous  and  gummy  fub- 
flances,  fuch  as  camphor  and  opium,  in  wratcr,  which 
are  otherwife  little  foluble. 

I.  Of  Sulphuret  of  Magnefia. 

p  ara-  I.  Magnefia  enters  into  combination  with  fulphur, 
either  in  the  dry  or  humid  way.  Two  parts  of  mag¬ 
nefia  and  one  of  fulphur,  put  into  a  crucible,  and  ex- 
pofed  to  heat,  form  an  orange  yellow  mafs,  which  is 
not  very  foluble  in  water,  but  emits  the  odour  of  ful- 
phurated  hydrogen  gas,  when  it  comes  in  contact  with 
that  liquid,  and  which  is  very  readily  decompofed  by 
means  of  heat.  The  heat  that  is  applied  to  obtain 
this  fulphuret  mult  be  very  moderate,  otherwife  the 
fulphur  is  driven  off. 

2.  The  fulphuret  of  magnefia  is  formed  with  more 
difficulty  in  the  humid  way.  When  two  parts  of  mag¬ 
nefia  and  one  of  fulphur  in  powder,  with  20  parts  of 
water,  are  expofed  to  heat  on  a  fand  bath,  the  liquid 
becomes  of  a  pale  yellow  colour,  which  is  flightly  fe¬ 
tid,  but  has  nothing  of  the  itrong  odour  of  the  other 
fulphurets.  There  is  formed  very  little  of  the  fulphu¬ 
ret  of  magnefia  j  for  the  greateft  part  of  the  fulphur 
and  magnefian  earth  remains  uncombined.  rIhere  is 
very  little  fulphurated  hydrogen  produced,  the  water 

11342  fearcely  exhaling  the  odour  of  this  gas. 

I  j?utics.  3.  The  folid  fulphuret  of  magnefia  decompofes  ra¬ 
pidly  when  expofed  to  the  air.  It  feems  to  abforb 
very  little  fulphurated  hydrogen  gas *,  fo  that  the  pro¬ 
perties  of  the  hydrofulphuret  of  magnefia  are  yet  un- 

1 0urf"y  known*. 

waifs, 

p  ui.  II.  Compounds  of  Magnefia  with  Acids. 


t  *343 
ory. 


I.  Sulphate  of  Magnefia. 

I.  The  compound  of  fulphuric  acid  and  magnefia  \vas 
formerly  known  under  the  name  of  Epfom  and-  Seidht% 


S  T  R  Y.  597* 

falts ,  bccaufe  it  exifts  in  the  water  of  thefe  fprings,  Magnefia, 
and  fal  catharticus  amarus ,  bitter  purging  fait,  on  ac-  L  1 

count  of  its  properties.  It  was  long  confounded  with 
fulphate  of  foda,  till  its  properties  were  inveftigated  by 
Black,  Macquer,  and  Bergman,  and  its  nature  and 
compofition  fully  afeertained.  .  1344 

2.  This  fait  exifts  abundantly  in  nature.  It  is  Prepara- 
found  in  many  mineral  fprings,  and  it  forms  a  Confider-tl0n* 
able  proportion  of  the  faline  ingredients  of  fea  water. 

The  bittern  or  mother  water  of  common  fait,  that  is, 
the  wrater  which  remains  after  the  cryftallization,  con- 
fifts  chiefly  of  fulphate  of  magnefia.  It  is  therefore 
rarely  prepared  by  art,  by  the  dire#  combination  of 
its  conftituent  parts.  It  is  eafily  purified  by  diffolving 
the  fait  in  water,  and  by  evaporation  and  cryftalliza- 
tion.  134^ 

3.  The  fulphate  of  magnefia,  thus  prepared,  is  cry-  Properties 
ftallized  in  four-fided  prifms,  terminated  by  four-fided 
pyramids.  There  is,  however,  fome  deviation  from 

this  form.  The  primitive  form  of  the  cryftal  is  a  qua¬ 
drangular  prifm  with  fquare  bafes.  The  integrant 
molecule  is  a  triangular  prifm,  whofe  bafes  are  right- 
angled  ifofceles  triangles.  It  has  a  cool,  bitter  tafte. 

The  fpecific  gravity  is  1.66.  .  1346 

4.  Expofed  to  the  air,  it  efflorefees.  It  is  foluble  Action  of 
in  its  own  weight  of  cold  water  :  boiling  water  dif-^^r  au 
folves  more  than  two-thirds  of  its  weight.  Expofed 

to  heat,  it  undergoes  the  watery  fulion,  and  being  de¬ 
prived  of  its  water  of  cryftallization,  it  does  not  melt, 
nor  is  it  decompofed  by  the  ftrongeft  heat.  By  the 
a&ion  of  the  blow-pipe  it  melts  with  difficulty  into  an 
opaque,  vitreous  globule.  .  1347 

5.  The  fulphate  of  magnefia  is  decompofed  by  the  Of  alkalies, 
fixed  alkalies,  but  with  ammonia  it  forms  a  triple  fait.  I34g 

The  component  parts  of  this  fait  are,  according  to  Compofi¬ 
tion* 

Kirwan. 

Bererman.  In  cryftals 

Sulphuric  acid 
Magnefia 

Water  '  4°  •»•'-’■>  -  *  Nichol. 

yourti.  iii. 
p.  215. 

6.  The  fulphate  of  magnefia  is  employed  in  medicine  ufesf ^ 
as  a  purgative.  From  this  fait,  too,  the  earth  of  mag¬ 
nefia  is  ufually  extracted. 

2.  Sulphate  of  Ammonia  and  Magnefia. 

1.  This  is  a  triple  combination  of  fulphuric  acidp^^ 

with  ammonia  and  magnefia.  It  is  prepared  by  thetion. 
partial  decompofition  of  the  fulphate  of  magnefia  by 
means  of  ammonia.  By  evaporating  the  folution,  the 
triple  fait  is  obtained  in  cryftals.  . 

2.  This  fait  cryftallizes  in  odahedrons.  It  has  a Prop^ties# . 
bitter  aerid  tafte,  does  not  efflorefee  in  the  air,  is  kfs 
foluble  in  water  than  either  of  the  falts  of  which  it  is 

c  &ipofed,  but  it  is  more  foluble  in  hot  than  in  cold  wa¬ 
ter,  and  it  cryftallizes  on  cooling.  By  heat  it  undergoes 
the  watery  fufion.  It  then  dries  and  is  decompofed*. 

The  component  parts  of  this  fait  are, . 

Sulphate  of  magnefia,  64  f  Foitrcrtsy- 

of  ammonia,  32  Connaifs, 

___  Chim .  ilk 

49* 

3.  Sulphate 


Bergman. 

In  cryftals. 

Diy. 

33 

29*35 

63-32 

19 

17.OO 

36.68 

48 

53-65 

00.00 

100 

100.00 

100.00*. 

100  f. 
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3.  Sulphite  of  Magnefia. 

1.  The  compound  of  fulphurous  acid  and  magnefia  is 
formed  by  pa  fling  fulphurous  acid  gas  into  two  parts  of 
water,  with  one  of  carbonate  of  magnefia.  A  violent 
eftervefcence  takes  place,  with  the  evolution  of  heat. 
The  fulphite  of  magnefia  is  formed,  and  precipitated  to 
the  bottom  in  the  date  of  powder  3  but  with  an  excefs 
of  acid  it  is  re-diffolvcd,  and  cryftallizes. 

2.  The  cryflals  of  fulphite  of  magnefia  are  in  the 
form  of  depreffed  tranfparent  tetrahedrons.  It  has  a 
mild  earthy  tafte,  which  foon  becomes  fcnfibly  fulphu- 
rcous  3  it  has  no  fmell.  Its  fpecific  gravity  is  1.3802. 

3.  It  efflorefees  in  the  air,  and  is  flowly  converted 
into  fulphate  of  magnefia.  It  is  folublc  in  20  parts  of 
cold  water.  Boiling  water  diffolves  a  greater  propor¬ 
tion,  and  from  this  it  cryftallizes  on  cooling.  Expofed 
to  heat,  this  fait  becomes  vifeid,  and  by  calcination  it 
lofes  0.45  of  its  weight.  If  the  heat  be  increafed,  it  is 
decompofed  3  the  acid  is  driven  off,  and  the  pure  earth 
remains  behind.  • 

The  component  parts  of  this  fait  are, 

Sulphurous  acid  39 
Magnefia  1 6 

Water  45 


100 
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4.  Sulphite  of  Ammonia  and  Magnefia. 

1.  This  triple  fait  is  formed  by  dccompofing  the  ful¬ 
phite  of  ammonia  by  magnefia,  or  the  fulphite  of  mag¬ 
nefia  by  ammonia,  in  folution  in  the  cold  3  or,  by  mix¬ 
ing  together  the  folutions  of  the  two  falts. 

2.  This  fait  is  in  tranfparent  cryflals,  the  form  of 
which  has  not  been  determined.  When  it  is  expofed 
to  the  air,  it  is  converted  into  fulphate  of  ammonia  and 
magnefia.  It  is  lefs  folublc  in  water  than  either  of  the 
two  fulphites  of  which  it  is  formed.  By  the  a£lion  of 
heat,  fulphurous  acid  is  given  out,  acidulous  fulphite  of 
ammonia  is  fublimcd,  and  there  remains  behind  pure 

\  Ibid.  p.  8$.  magnefia  f . 

5.  Nitrate  of  Magnefia. 

Hiftory^and  T*  This  compound  of  nitric  acid  and  magnefia  was 
prepara-  formerly  called  nitre  with  hafe  of  magnefia ,  and  mag- 

tion.  nefian  faltpetre .  It  is  formed  by  the  direft  combina¬ 

tion  of  the  acid  with  the  earth.  By  evaporation  it  is 
cryftallized. 

2.  This  fait  cryftallizes  in  four-fided  rhomboidal 
prifms,  whofe  fummits  are  oblique  or  truncated.  Some¬ 
times  it  is  in  the  form  of  fmall  needles  combined  in 
groups.  The  tafte  is  penetrating  and  bitter.  The  fpe¬ 
cific  gravity  is  1.736. 

3.  It'  is  deliquefeent  in  the  air,  and  is  foluble  in  its 
own  weight  of  cold  water.  It  is  more  foluble  in  boil¬ 
ing  water,  in  which  it  cryftallizes  on  cooling  3  but  it 
can  only  be  obtained  in  regular  cryflals  by  flow  evapo- 
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Adlion  of 


*36* 

Of  heat. 


ration  from  its  folution  in  cold  water. 

4.  By  the  adlion  of  heat  it  undergoes  the  watery 


*3  62 
Compofi- 
$ion. 


fufion  3  the  water  is  driven  off,  and  it  becomes  dry.  It 
is  decompofed  in  a  ftrong  heat,  gives  out  a  little  oxy¬ 
gen  gas,  then  nitrous  gas,  and  at  laft  the  nitric  acid. 
The  pure  earth  remains  behind. 

The  component  parts  of  this  fait  are,  according  to 


Acid 

Magnefia 

Water 


Bergman. 

Kirwan. 

43 

46 

27 

22 

3° 

32 

100 

IOO 

Magne 

&.c, 


6.  Nitrate  of  Ammonia  and  Magnefia. 


*3*1 


1.  This  triple  fait  is  formed,  either  by  the  dire£l  Prepar; 
combination  of  the  folutions  of  nitrate  of  ammonia, d°n* 
and  nitrate  of  magnefia,  by  which  the  fait  is  obtained 
pure  and  cryftallized  3  or,  by  partially  dccompofing  the 
nitrate  of  ammonia  by  magnefia,  or  the  nitrate  of  mag¬ 
nefia  by  ammonia. 

2.  The  cryflals  of  this  fait  are  in  the  form  of  fine  Proper] 
prifms.  It  has  a  bitter,  acrid,  and  ammoniaeal  tafte.  It 
is  lefs  deliquefeent  in  the  air  than  either  of  the  confti- 
tuent  falts,  and  lefs  foluble  in  water.  It  requires  1 1  parts 
of  cold  water  to  diffolve  it,  but  lefs  of  boiling  water. 

It  cryftallizes  on  cooling. 

When  it  is  rapidly  heated,  it  inflames  fpontaneoufly.  Aftion, 
When  flowly  heated  in  clofe  veffels,  it  gives  out  oxy-heat, 
gen  gas,  azotic  gas,  a  greater  proportion  of  water  than 
it  contains,  nitrous  gas,  and  nitric  acid,  without  the 


fmalleft  trace  of  ammonia  3  which  fhows  that  it  is  de¬ 


compofed,  that  the  hydrogen  combines  with  the  oxygen 
ef  the  acid,  and  forms  wrater. 

The  component  parts  of  this  fait  are, 

Nitrate  of  magnefia  78 
- - - -  ammonia  22 
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7.  Nitrite  of  Magnefia. 

Nothing  is  known  of  the  properties  of  this  fait. 

8.  Muriate  of  Magnefia.  • 

1.  This  compound  of  muriatic  acid  and  magnefia  Found r 
was  formerly  called  marine  fait  of  magnefia ,  and  was  the* 
confounded  with  the  muriate  of  lime,  with  which  it 

is  frequently  accompanied.  The  difference  between 
thefe  two  falts  was  firft  pointed  out  by  Dr  Black,  and 
Bergman  afterwards  examined  the  nature  and  proper¬ 
ties  of  muriate  of  magnefia.  The  fait  is  obtained  by 
diffolving  magnefia  in  muriatic  acid  till  they  are  fatu- 
rated,  and  then  evaporating  the  folution.  Small  irregu¬ 
lar  cryflals  are  obtained.  This  fait  exifts  in  the  waters 
of  the  ocean,  and  in  mineral  waters,  along  with  the  mu¬ 
riates  of  foda  and  lime.  136$ 

2.  It  is  extremely  difficult  to  obtain  the  muriate  of  Propertied 
magnefia  in  any  regular  form.  It  is  either  in  the  Hate 

of  powder,  or  very  fmall  regular  needles,  or  in  a  kind 
of  jelly.  It  has  a  difagreeable  bitter  tafte.  The  fpe¬ 
cific  gravity  is  1.601. 

3.  It  is  very  deliquefeent  in  the  air.  Cold  water 

readily  diffolves  its  own  weight,  and  it  is  ftill  more  fo¬ 
luble  in  boiling  water*  ] 

4.  It  is  completely  decompofed  by  heat  3  the  acid  isAftiono 


driven  off,  and  the  pure  earth  remains  behind  *. 


Acid 

Bergman. 

Kirwan. 

34 

34-59 

Magnefia 

41 

3‘-°  7 

Water 

25 

34-38 

IOO 

IOO.O4  f ' 
( 

heat. 
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I  jitfia, 
;c. 


71 
Pr  i  ra¬ 
id 

i7* 

pr  :rties. 


.  ')73 
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9.  Muriate  of  Ammonia  and  Magnelia. 

*  This  triple  fait  is  formed  by  mixing  the  folutions  of 
muriate  of  magnelia  and  muriate  of  ammonia  j  and 
by  evaporating  the  folution  the  fait  cryftallizes  in 
the  form  of  fmall  polyhedrons.  It  has  a  bitter,  am- 
moniacal  tafte.  It  is  little  altered  by  expofure  to  the 
air,  and  is  foluble  in  fix  parts  of  cold  water.  It  is 
decompofed  by  heat.  The  muriate  of  ammonia  is  fub- 
limed,  and  the  muriate  of  magnefia  is  deprived  of  its 
acid. 

The  component  parts  of  this  fait  arc, 


Muriate  of  magnefia, 
. .  ■—  ammonia. 


73 

27 

100 
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10.  Hyperoxymuriate  of  Magnefia. 

This  is  fimilar  in  its  chemical  and  phyfical  proper¬ 
ties  to  the  hyperoxymuriate  of  lime,  and  it  is  prepared 
in  the  fame  way.  It  is  precipitated  by  lime  and  am¬ 
monia. 

The  component  parts  are, 

Acid,  60. 

Magnefia,  25.7 

Water,  14.3 

1 00.0  * 


p.  1.9. 

«J7$ 
Pr  ira- 
tic, 
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frames. 
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tic 
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r  379 
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ism. 

foluble  even  in  boiling  water.  Expofed  toafbrong  red  Magnefia, 
heat,  the  cryftals  lofc  their  luftre  \  and  with  a  white  t  ^c’ 
heat  they  decrepitate,  and  at  laft  melt  into  a  yellow 
coloured  glafs.  15S1 

3.  The  component  parts  of  this  fait  are,  Ccmpofi- 

Acid,  73.5 

Magnefia,  14.6 
Lime,  11.9 


lion. 


100.0 


15.  Phofphate  of  Magnefia. 


1381 


11.  Fluate  of  Magnefia. 

1.  This  fait  is  formed  by  combining  together  fluoric 
acid  and  magnefia.  According  to  Scbeele,  it  precipi¬ 
tates  in  the  form  of  a  gelatinous  mafs ;  but  Bergman 
obferves  that  great  part  of  the  fait  is  depofited  as  the 
faturation  approaches.  By  evaporating  the  folution, 
cryftals  in  the  form  of  fix-fided  prifms,  terminated  by 
a  low  pyramid  compofed  of  three  rhomboidal  fides,  are 
obtained. 

2.  This  fait  is  not  decompofed  by  the  ftrongeft  heat, 
or  by  any  acid. 

12.  Fluate  of  Ammonia  and  Magnefia. 

This  triple  fait  is  formed  by  mixing  the  folutions  of 
the  fluate  of  ammonia  and  magnefia.  A  precipitation 
is  formed,  which  is  the  triple  fait  in  cryftals.  The 
t  fcrfroy,  properties  of  this  fait  are  unknown  f .  - 

13.  Borate  of  Magnefia. 

1.  This  fait  is  formed  by  the  direct  combination  of 
boracic  acid  with  magnefia.  The  earth  is  flowly  dif- 
folved,  and  when  the  lolution  is  evaporated,  cryftals  are 
obtained. 

2.  The  cryftals  of  this  fait  are  very  fmall  and  irre¬ 
gular.  It  melts  when  expofed  to  heat,  without  be¬ 
ing  decompofed ,  but  it  may  be  decompofed,  it  is  faid, 

I d.  31^9.  by  alcohol  J. 

14.  Borate  of  Magnefia  and  Lime. 

1.  This  fait,  which  has  been  lately  difeovered  native, 
is  called  by  mineralogifts  cubic  quart*.  It  was  ana¬ 
lyzed  by  Weflrumb  in  1788.  It  is  an  infipid  fait,  and 
is  regularly  cryftallized  in  polyhedrons  of  22  faces. 
The  fpecific  gravity  is  2.566. 

2.  It  is  not  altered  by  expofure  to  the  air,  nor  is  it 


1.  This  fait  may  be  obtained  by  thedire£t  combination  Prepara-* 
of  phofphoric  acid  arid  carbonate  of  magnefia  *,  for,  ittl0ru 
may  be  prepared  by  mixing  together  phofphate  of  foda 

and  fulphate  of  magnefia  in  folution.  In  a  few  hours, 
large,  tranfparent  cryftals  are  formed  in  the  folution.  1383 

2.  This  fait  cryftallizes  in  fix-fided  prifms  with  un-  Properties* 
equal  fides,  but  it  is  frequently  in  the  form  of  powder. 

It  has  a  cooling,  fweetiftr  tafte.  The  fpecific  gravity 
is  1.5489.  ...  .  138  4 

3.  It  efflorefees  in  the  air,  is  not  very  foluble  in  Action  of 
cold  water,  and  requires  about  50  parts  of  boiling  water  water, 
for  its  folution,  and  part  of  it  cryftallizes  on  cooling.  1385 
When  it  is  heated,  it  is  eafily  deprived  of  its  water  of  Of  heat, 
cryftallization,  and  if  the  heat  be  moderate,  it  melts 

and  falls  down  into  a  white  powder.  With  a  ftronger 
heat,  it  is  melted  into  glafs. 

16.  Phofphate  of  Ammonia  and  Magnefia. 

1.  This  triple  fait  was  difeovered  by  Fourcroy  in  aF°und  na*" 
calculous  concretion,  found  in  the  colon  of  a  horfe.tlve* 

The  refults  of  his  experiments  on  this  fubftancc  have 
been  confirmed  by  Berthollet  and  Vauquelin. 

2.  It  may  be  prepared  artificially,  by  mixing  together  Compofi- 

a  folution  of  phofphate  of  magnefia  with  a  folution  oftion* 
phofphate  of  ammonia.  1388 

3.  The  cryftals  are  in  the  prifmatic  form,  but  cannot  Properties, 
be  accurately  afeertained.  This  fait  has  no  tafte.  L* 

the  concrete  form,  it  is  found  in  the  cavities  of  animal 
bodies,  and  fometimes  it  is  cryftallized,  but  moft  fre¬ 
quently  lamellated  and  femitranfparent. 

4.  It  is  not  changed  by  the  a&ion  of  the  air,  and  is  A<ftion  of 
fcarcely  foluble  in  water.  When  it  is  heated  mode- heat, 
rately,  it  falls  to  powder.  With  a  ftrong  heat  it  is  de¬ 
prived  of  the  ammonia,  and  under  the  blow-pipe  it 

melts  into  a  tranfparent  globule.  It  is  decompofed  by 
the  fulphuric,  nitric,  and  muriatic  acids. 

The  component  parts  of  this  fait  found  in  the  in- Common 
teftine  of  the  horfe  are,  faft. 

Phofphate  of  ammonia,  33.3 

- magnefia,  33.3 

- water,  33.3 


100.0 


17.  Phofphite  of  Magnefia. 

I.  This  fait  may  be  prepared  by  directly  combin-  prepara- 
mg  phofphomis  acid  with  magnefia.  Or  it  may  be  ob-tioru 
tained  in  a  purer  ftate,  and  cryftallized,  by  mixing  to¬ 
gether  folutions  of  phofphites  of  foda  or  of  potafti,  and 
fulphate  of  magnefia,  by  whicfi  means  it  is  obtained  in 
brilliant  milky  flakes. 


2.  This 
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Magnefia,  2,  Tills  fait,  which  has  no  fenfible  tafle,  fomctimes 
cryflallizes  in  the  form  of  tetrahedrons.  ~ 


&c. 


“V 

Properties.  When  expofed  to  heat,  it  fuddenly  fwells  up,  and  melts 
into  a  glafs.  Under  the  blow-pipe  it  gives  out  a  phof- 
phoric  light,  and  becomes  opaque  on  cooling. 

The  component  parts  of  this  fait  are, 

Acid  44 

Magnefia  20 
Water  36 


It  efilorefces 

in  the  air,  and  is  foluble  in  400  parts  of  cold  water. 


100 


18.  Phofphite  of  Ariimonia  and  Magnefia. 

This  fait  is  formed  by  the  partial  decompofition  of 
phofphite  of  ammonia  by  means  of  magnefia,  or  by 
mixing  together  the  folutions  of  the  two  phofphitcs. 
If  the  folutions  be  fufficiently  concentrated,  the  triple 
phofphite  is  readily  depofited.  It  forms  cryflals,  and 
has  little  folubility  in  water*  Its  other  properties  are 
unknown. 


lion. 


19.  Carbonate  of  Magnefia. 

*393  1.  This  fait,  which  was  firfl  diilinguifhed  by  Dr 

prepaTa-3^  Black,  has  been  called  mild  magnefia ,  aerated  magne- 
fa .  It  is  formed  by  mixing  together  fulphate  of  mag¬ 
nefia  and  carbonate,  of  potafh  in  folution.  Or  it  may 
be  obtained  by  diffolving  pure  magnefia  in  water  fatu- 
rated  with  carbonic  acid*  The  fait,  as  the  folution  is 
evaporated,  cryllallifces. 

2.  The  magnefia  of  commerce,  which  is  in  the  flate 
of  powder,  or  light*friable  cakes,  is  not  fully  faturated 
with  the  acid.  But  when  it  is  cryflallized  by  the  above 
proceffes,  it  is  in  the  form  of  tranfparent  fix-fided  prifms, 
terminated  by  a  hexagonal  plane.  This  fait  has  little 
tafle.  The  fpecific  gravity  is  0.2941* 

3.  When  it  is  cryflallized,  it  foon  lofes  its  trahfpa- 
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water  and  rency  in  the  air.  It  is  foluble  in  48  parts  of  cold  water. 


heat. 
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pxpofed  to  heat  in  a  crucible,  it  lightly  decrepitates,  is 
deprived  of  its  water  and  acid,  and  falls  down  into  a 
powder.  It  is  decompofed  by  all  the  acids.  The  com¬ 
ponent  parts  of  this  fait  are,  according  to 


Bergman. 

Butini. 

Fourcroy. 

Acid 

So 

36 

5° 

Magnefia 

45 

43 

*5 

Water 

25 

21 

25 

— « - 

- — - 

— — 

100 

100 

•  100 

The  magnefia  of  commerce  is  cempofed  of 


Fourcroy. 

Kirwan. 

Carbonic  acid 

48 

34 

Magnefia 

40 

43 

Water 

12 

21 

100 

.  ioo 

20.  Carbonate  of  Ammonia  and  Magnefia. 


21.  Arfeniate  of  Magnefia. 

When  arfenic  acid  is  faturated  with  magnefia,  a 
thiek  matter  forms  towards  the  point  of  faturation, 


Magn^ 

&c 


which  is  foluble  in  excefs  of  acid  ;  but  when  it  is  eva¬ 


porated,  it  does  not  cryflallize.  It  affumes  the  form  of 
a  jelly.  It  is  decompofed  by  the  alkaline  arfeniates. 


22.  Tungflate  of  Magnefia. 

This  acid,  in  combination  with  magnefia,  forms  a  fait 
which  appears  in  the  form  of  brilliant  feales.  It  is  not 
altered  by  expofure  to  the  air,  and  it  is  foluble  in  wa¬ 
ter.  It  is  decompofed  by  acids,  and  a  white  powder  is 
precipitated. 

23*  Molybdate  of  Magnefia.  i 

24.  Chromate  of  Magnefia.  >  Unknown. 

25*  Columbate  of  Magnefia.  J 


26.  Acetate  of  Magnefia. . 

This  fait  is  formed  by  the  dire£l  combination  of 
magnefia  with  acetic  acid.  It  does  not  cryflallize,  but 
a  vifeid  mafs  remains  when  the  folution  is  evaporated* 
It  has  a  fweetifli  tafle,  leaving  afterwards  an  impreflion 
of  bitternefs.  The  fpecific  gravity  is  1.378.  It  deli- 
quefees  in  the  air,  is  very  foluble  in  tvater,  and  is  de¬ 
compofed  by  heat. 

27.  Oxalate  of  Magnefia. 

This  fait  is  formed  by  combining  oxalic  acid  with 
magnefia,  and  evaporating  the  folution.  A  fait  is  ob¬ 
tained  in  the  form  of  white  powder,  which  is  fcarcely 
foluble  in  water.  It  is  decompofed  by  heat.  The 
component  parts  of  this  fait  are, 

Acid  and  water  65 
Magnefia  '  35 
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28.  Tartrate  of  Magnefia. 

This  compound  of  tartaric  acid  and  magnefia  forms  a 
fait  which  is  infoluble  in  water,  without  an  excefs  of  acid. 
When  this  is  the  cafe,  it  cryflallizes  by  evaporation. 
The  cryflals  are  in  the  form  of  hexangular  truncated 
prifms.  It  is  firfl  melted,  and  then  decompofed  by 
heat.  . 

29.  Citrate  of  Magnefia. 

This  fait  is  obtained  by  diffolving  carbonate  of  mag- 
ftefia  in  citric  acid.  From  the  thick  folution  of  this 
fait,  there  is  no  cryflallization  \  but  after  fome  days, 
by  a  flight  agitation,  it  aflumes  the  form  of  a  white 
opaque  mafs,  which  remains  foft,  as  it  feparates  front 
the  edges  of  the  veffel.  The  component  parts  of  this 
fait  are, 

Acid  66.66 
Magnefia  33.34 


This  triple  fait  is  prepared  by  decompofing  carbonate 
of  ammonia  by  means  of  magnefia  *,  or  by  precipitating 
a  folution  of  carbonate  of  magnefia  by  means  of  pure 
ammonia.  This  fait,  however,  has  not  been  particu¬ 
larly  examined. 


100.00  ' 


ter 


30.  Malate  of  Magnefia. 

This  is  . a  deliquefeent  fait,  and  very  foluble  in  wa- 

31.  Gallate 


♦  Fourc 
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3L  Gallate  of  Magnefia, 

Magnefia  boiled  with  an  infulion  of  nut  galls,  affords 
a  <^lear  liquid,  'which  affumes  a  green  colour.  By  eva¬ 
poration  to  drynefs  the  green  colour  vanifhes,  and  the 
acid  is  decompofed. 

32.  Benzoate  of  Magnefia. 

The  combination  of  benzoic  acid  with  magnefia  af¬ 
fords  plumofe  cryftals  which  ate  eafily  foluble  in  water. 
This  fait  has  a  bitter  tafte. 

33.  Succinate  of  Magnefia. 

This  fait  which  is  formed  by  the  combination  of  fuc- 
cinie  acid  and  magnefia,  does  not  cryftallize.  It  is  a 
white  glutinous  mafs  which  is  deliquefeent  in  the  air. 

34.  Saccolate  of  Magnefia. 

This  fait  is  infoluble  in  water. 

35* *  Camphorate  of  Magnefia. 

r .  This  fait  is  formed  by  mixing  carbonate  of  mag¬ 
nefia  with  water,  and  adding  cryftallized  camphoric 
acid.  A  flight  effervefccnce  takes  place.  The  tem¬ 
perature  fhould  be  increafed,  to  drive  off  the  carbonic 
acid.  The  folution  is  filtered  rvhile  it  is  hot,  and  eva¬ 
porated  to  drynefs.  The  mafs  is  difFolved  in  diflillcd 
water,  filtered  and  evaporated  by  a  gentle  heat,  till 
a  pellicle  appears  on  the  furface.  By  cooling  there 
are  depofited  fmall  plates,  which  are  heaped  upon  each 
other. 

2.  This  fait,  which  does  not  cryftallize,  is  white 
and  opaque,  and  has  a  bitter  tafte.  In  the  air  it  is 
(lightly  effiorefeent.  It  is  not  very  foluble  in  water. 
Boiling  water  diffolvcs  a  little,  but  it  is  precipitated  in 
cooling.  When  it  is  thrown  on  red-hot  coals,  the 
acid  is  volatilized,  and  pure  magnefia  remains  behind. 
By  the  action  of  the  blow-pipe  it  gives  out  a  bluifh 
flame.  It  is  decompofed  by  fulphuric,  nitric,  and  mu¬ 
riatic  acids  *. 

36.  Suberate  of  Magnefia. 

The  compound  of  fuberic  acid  and  magnefia  is  in  the 
form  of  powder:  It  has  a  bitter  tafte,  is  deliquefeent 
in  the  air,  and  foluble  in  water.  It  reddens  the  tinc¬ 
ture  of  turnfole.  Expofed  to  heat,  it  fwells  up  and 
melts.  By  the  action  of  the  blow-pipe,  the  fait  is  de¬ 
compofed,  the  acid  is  driven  off,  and  pure, magnefia  re¬ 
mains  behind.  The  fulphuric,  nitric,  and  muriatic 
acids,  deeompofc  it.  It  is  alfo  decompofed  by  the  al- 
\kalies,  barytes,  and  lime  f . 

(37.  Mellate  of  Magnefia. 

Unknown. 

38.  La&ate  of  Magnefia. 

A  fait  in  fmall  deliquefeent  cryftals. 

39.  Prufliate  of  Magnefia. 

This  fait  may  be  prepared  by  dire<ftly  combining 
Vol.  V.  Part  II. 
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prufiic  acid  with  pure  magnefia  *,  but  the  magnefia  is  Alumina, 
precipitated  when  the  folution  is  expofed  to  the  air.  It ,  .  "c;  ,  , 

is  alfo  decompofed  by  the  alkalies  and  lime. 

Sect.  V.  Of  ALUMINA  and  its  Combinations. 

1390 

1.  Alumina ,  which  is  now  employed  to  fignify  one  ofHiftory. 
the  fimple  earths,  is  derived  from  the  word  alum,  of 
which  this  earth  forms  a  conftituent  part,  and  from 
which  it  is  obtained  in  greateft  purity.  It  was  former¬ 
ly  denominated  argil  and  argillaceous  earth  ;  but  thefe 
names,  being  cxpreffive  of  mixtures  of  different  earths, 
have  been  properly  reje&ed.  Pott  and  Margraaf  were 

the  firft  who  diftinguifhed  this  earth  from  the  calcare¬ 
ous  earth  or  lime,  and  proved  that  this  latter  earth  could 
not  be  obtained  from  it  by  calcination.  In  the  year 
1739,  Hellot  (hewed,  that  the  bafis  of  alum,  feparated 
from  this  fait  by  an  alkali,  was  pure  argil,  or  alumina. 

In  1758  and  1762  Macquer  examined  this  earth,  and 
detailed  its  chara&eriftic  properties.  Thefe  were  after¬ 
wards  farther  elucidated  and  confirmed  by  the  experi¬ 
ments  and  refearches  of  Bergman  and  Scheele,  fo  that 
the  nature  and  chara£ters  of  this  earth  were  completely 
developed,  and  it  was  univerfally  admitted  as  diftin& 
from  all  others  hitherto  known.  1 40C* 

2.  Although  alumina  exifts  in  great  abundance  in  Prepara- 
nature,  yet  it  is  rarely  found  uncombined,  or  in  a  ftatetlon« 

of  perfect  purity.  It  may  be  obtained  pure  by  the  fol¬ 
lowing  procefs. 

Diffolve  a  quantity  of  common  alum  in  water,  and 
add  to  the  folution,  a  folution  of  potafh  or  carbonate  of 
potafli,  or,  what  is  fuppofed  to  be  ftill  better,  liquid  am¬ 
monia.  An  abundant  white  precipitate  is  immediately 
formed.  Continue  the  addition  of  the  alkali  as  long  as 
any  precipitate  appears.  When  the  whole  of  the  pre¬ 
cipitate  has  collefled  at  the  bottom  of  the  veffel,  pour 
off  the  fluid  part,  and  w'afh  the  precipitate  repeatedly 
with  large  quantities  of  water,  to  free  it  from  all  faline 
matters  which  it  may  have  retained.  Dry  the  precipi¬ 
tate  in  a  moderate  heat,  and  the  fubftance  thus  obtain¬ 
ed  is  alumina  in  a  ftate  of  tolerable  purity.  If  this  pre¬ 
cipitate  retain  any  portion  of  fulphuric  acid,  it  may  be 
feparated  by  adding  muriatic  acid  in  fmall  quantities 
at  a  time,  till  the  whole  is  diffolvcd.  Evaporate  the 
folution  till  a  drop  of  it,  when  fuffered  to  cool  on  a 
plate  of  glafs,  yields  minute  cryftals.  Then  fet  by  the 
folution  till  it  cool,  and  cryftals  will  be  depofited.  Let 
thefe  cryftals  be  removed  by  pouring  off  the  fluid,  and 
continue  the  evaporation  till  110  more  cryftals  arc  form¬ 
ed.  In  this  way  the  alum  which  the  earth  retained, 
may  be  feparated.  The  liquid  which  remains  is  to  be 
mixed  with  ammonia  as  long  as  any  precipitate  appears. 

This  precipitate,  well  waflied  and  dried,  is  pure  alu¬ 


mina. 


3.  Th b  alumina  obtained  by  this  procefs,  is  either  in  Propeities. 
the  form  of  friable  fragments,  or  of  very  fine  w  hite 
powder,  foft  to  the  touch,  and  infipid  to  the  tafte.  It 
has  a  peculiar  odour,  which  is  diftinguifhed  by  the  name 
t  of  earthy  ftnell ,  and  is  only  perceptible  when  it  is  breath¬ 
ed  upon,  or  moiftened  (o).  It  adheres  to  the  tongue  in 
4  G  confcquence 


(0)  This  fmell,  however,  as  it  has  been  jurtly  obferved  by  Sauffure,  is  owing  to  the  oxide  of  iron,  with 
which  the  alumina,  in  its  ordinary  date  of  purification,  is  contaminated  5  for  when  it  is  perfectly  pure,  and  no 

•  traces 
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confequcnee  of  its  rapidly  abforbing  moiflure.  The 
Specific  gravity  is  2. 

4.  Sauffure  has  obferved,  that  alumina  exhibits  two 
different  appearances,  according  to  the  quantity  of 
water  which  has  been  employed  in  the  folution  of  the 
aluminous  fait.  If  the  quantity  of  water  does  not  ex¬ 
ceed  what  is  neceffary  for  the  folution  of  the  fait,  we 
obtain  a  light  friable  white  earth,  which  is  very  fpon- 
gy,  and  adheres  to  the  tongue.  This  he  calls  fpongy 
alumina .  But  when  the  fait  is  diffolved  in  a  large 
quantity  of  water,  we  obtain,  after  drying  the  preci¬ 
pitate  in  the  fame  temperature,  a  yellowifh  brittle 
tranfparent  mafs,  which  fplits  into  fmall  fragments, 
when  held  in  the  hand,  like  folid  fulphur.  It  has  a 
fmooth  conchoidal  fra&ure,  no  earthy  appearance,  does 
not  adhere  to  the  tongue,  and  does  not  fwell  up  when 
put  into  water.  It  occupies  10  or  12  times  lefs  volume 
than  in  the  fpongy  date,  and  has  fome  refemblance  to., 
gum  arabic,  or  a  dried  jelly.  This  he  diftinguifhes  by 
the  name  gelatinous  alumina  *. 

5.  Alumina  undergoes  no  change  by  being  expofed 
to  light.  When  it  is  expofed  to  heat,  it  is  diminifhed 
in  bulk,  in  confequence  of  being  deprived  of  the  wa¬ 
ter  with  which  it  is  combined.  Accordingly,  Sauffure 
has  obferved,  that  the  fpongy  alumina,  expofed  to  the 
lame  temperature,  lofes  a  greater  quantity  of  moifture 
than  the  gelatinous  alumina.  The  former,  when  ex¬ 
pofed  to  a  red  heat,  lofes  0.58  part  of  its  weight;  but 
the  latter  only  0.43  part.  When  they  are  both  ex¬ 
pofed  to  a  very  flrong  heat,  the  fpongy  alumina  is  de¬ 
prived  of  no  more  water  that  what  it  gives  out  with  a 
red  heat,  while  the  gelatinous  parts  with  only  0.4825. 
On  this  property  of  the  contraction  of  bulk  of  alumina 
when  expofed  to  heat,  depends  the  principle  of  the  ther¬ 
mometer,  or  pyrometer,  of  Wedgwood,  of  which  we 
lhall  immediately  give  a  fhort  defeription. 

When  alumina  is  expofed  to  a  very  flrong  heat  Sud¬ 
denly  applied,  as  by  means  of  the  blow-pipe,  with  a 
Stream  of  oxygen  gas,  it  is  fufceptible  of  a  kind  of  fu¬ 
ll  on  *,  and,  when  it  is  cooled,  it  appears  under  the  form 
of  an  enamel,  of  a  greenifh  colour,  and  fo  hard  as  to 

cut  glafs.  b  1  .  ,  r  , 

6.  Alumina  is  not  Soluble  m  water,  but  it  abiorbs 
and  retains  that  fluid  in  eonfiderable  quantity.  With 
a  greater  quantity  of  water  it  is  diffufed  in  it,  and  may 
be  formed  into  a  pafte,  in  which  ftate  it  is  moulded 
with  great  facility  into  any  form. 

7.  There  is  no  aCtion  between  alumina  and  oxygen, 

azote,  hydrogen,  or  phofphorus  ;  and  very  little  be¬ 
tween  it  and  fulphur,  except  when  they  are  in  a  ftate 
of  minute  divifion,  or  in  combination  with  fome  other 
fubftances.  Carbone  combines  with  alumina,  of  whieh 
there  are  many  natural  compounds,  among  the  elafs  of 
bituminous  fofTils  ■,  but  even  in  thefe  compounds,  the 
carbone  and  alumina  are  mixed  with  other  earths,  and 
with  the  oxide  of  iron.  .  . 

8.  Alumina  enters  into  combination  with  almoft  all 
the  acids,  and  forms  Salts  which  are  more  or  lefs  Solu¬ 
ble,  and  fufceptible  of  cryflallization.  Some  are  info- 
lub’le  in  water,  and  others  require  an  excefs  of  acid. 
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9.  The  order  of  its  affinity  for  the  acids,  is  the  fol-  Alug 
lowing  :  ^ 

Sulphuric  acid, 

Nitrie, 

Muriatic, 

Oxalic, 

Arfenic, 

Fluoric, 

Tartaric, 

Succinic, 

Sacla&ic, 

Citric, 

Phofphoric, 

La&ic, 

Benzoic, 

Acetic, 

Boracic, 

Sulphurous^ 

Carbonic, 

Pruflic. 

14c 

ID.  Alumina  combines  with  the  fixed  alkalies. Of sflb 
When  they  are  heated  together,  an  opaque  mafs?  which 
has  little  coherence,  is  formed.  Fixed  alkali  diffolved 
in  watetf,  with  the  afiiftance  of  heat,  has  .the.  property 
of  diffolving  alumina  ;  but  from  this  folution  it  may  be 
precipitated  by  means  of  an  aeid,  and  then  it  is  ob¬ 
tained  in  g^eat  purity.  Liquid  ammonia  alfo  holds  a 
fmall  quantity  of  alumina  in  folution,  if  it  has  been 
recently  precipitated.  ...  14c 

H,  Alumina  enters  into  combination  with  many  of  of  ear" 
the  earths,  and  particularly  with  lime  and  Silica.  Thefe 
compounds  form  the  chief  bafis  of  all  kinds  of  pottery 
and  porcelain.  Alumina  combines  with  lime,  and  en¬ 
ters  into  fufion  with  it  by  means  of  heat.  A  com¬ 
pound  is  alfo  formed  with  alumina  and  barytes,  or 
flrontites,  by  expofing  them  together  in  a  crucible  to 
a  flrong  heat ;  or,  by  boiling  them  together  in  water. 
Magnefia  and  alumina  alone,  do  not  enter  into  combi¬ 
nation  by  means  of  the  Arongeft  heat ;  but  a  porcelain 
is  obtained  from  a  mixture  of  lime,  magnefia,  and  alu¬ 
mina.  But  in  the  proportions  that  are  employed,  it  is 
neeeffary  that  the  alumina  be  greateft.  The  following 
table  fhews  the  refults  of  experiments  on  thefe  earths  in 


different  proportions  *. 

*  Kirn 
Mint™ 

Alumina,  ; 

Lime, 

2  >  A  porcelain. 

Magnefia, 

O 

Alumina, 

37 

Magnefia, 

2  >  A  porcelain. 

Lime, 

1 3 

Alumina,  ■ 

?7 

5  >  Porous  porcelain. 

Magnefia,  • 

Lime, 

<3 

Alumina, 

37 

3  >  Porous  porcelain. 

Magnefia, 

Lime, 

2  J 

Alumina, 

traces  of  oxide  of  iron  can  be  dete&ed,  it  has  no  perceptible  Smell.  To  alumina  which  was  perfe£Uy  inodorous* 
he  communicated  this  Smell,  by  triturating  it  with  oxide  of  iron.  Journal  de  Phyjique,  I11.  p.  287. 


CHEMISTRY.  603 


Alumina,  3 1 

Lime,  2  >  Porcelain. 

Magnefia,  2j 

12.  This  is  one  of  the  mod  important  of  the  earths, 

on  aceount  of  the  variety  of  purpofes  to  which  it  is  ap¬ 
plied.  It  forms  the  bafes  of  all  kinds  of  earthen  ware, 
from  the  coarfeft  brick  to  the  fined  china.  It  is  alfo 
chiefly  employed  in  the  pots  or  crueibles  which  are  ex- 
pofed  to  very  ftrong  heat,  as  in  glafs  manufacture  and 
cad  iron.  It  is  employed  alfo  in  dyeing  and  calico- 
printing,  and  in  the  cleaning  or  fcouring  of  woollen 
duffs.  It  has  been  applied  to  a  valuable  ufe  by  the 
late  Mr  Wedgwood,  in  the  conftruCtion  of  an  indru- 
ment  capable  of  afeertaining  high  degrees  of  tempe¬ 
rature,  to  which  the  common  thermometer  cannot 
reach. 

13.  This  indrument  is  condruCted  on  the  principle 
-  of  the  contraction  of  pure  clay,  when  it  is  expofed  to 

heat.  Mr  Wedgwood  took  a  very  pure  clay,  and 
formed  it  into  fmall  diort  cylinders,  which  were  made 
exaCtly  of  the  fame  fize.  They  are  then  baked  in  2 
low  red  heat,  to  expel  the  whole  of  the  air  and  moi- 
iture  which  adhere  to  the  clay.  The  cylinders  are 
thus  prepared  for  the  meafurement  of  drong  heats. 
For  this  purpofe,  one  of  the  cylinders  is  introduced 
between  two  rulers,  to  which  a  fcale  is  attached,  and 
its  bulk  is  exaCtly  meafured.  It  is  then  introduced 
into  the  furnace  whofe  heat  is  to  be  tried,  and  the 
temperature  is  to  be  edimated  according  to  the  dimi¬ 
nution  of  bulk  which  the  cylinder  has  fudained.  The 
quantity  of  contraction  is  meafured  by  means  of  two 
metallic  rulers,  which  are  fixed  upon  a  plate.  Thefe 
rulers  are  24  inches  in  length,  and  are  divided  into 
240  parts.  The  didance  between  the  rulers  at  the  up¬ 
per  extremity  of  the  fcale  is  0.5  of  an  inch,  and  at  the 
lower  extremity  0.3  of  an  inch.  The  fize  of  the  clay 
cylinder,  before  it  is  introduced  into  the  furnace, 
nearly  fits  the  upper  part  of  the  fcale  3  or  at  lead  the 
degree  at  which  it  dands,  before  it  is  introduced  into 
the  furnace,  is  marked.  After  being  heated,  the  clay 
cylinder  is  again  applied  to  the  fcale,  and  the  diminu¬ 
tion  of  bulk  is  meafured  by  the  didance  at  which  it 
dands  between  the  rulers  from  the  top  of  the  fcale,  or 
from  the  degree  at  which  it  dood  before  it  was  expofed 
to  the  heat. 

Mr  Wedgwood  conneCled  the  fcale  of  his  pyrome¬ 
ter  with  Fahrenheit’s  thermometer.  The  fird  degree 
of  his  feale  which  marks  a  red  heat,  correfponds  to 
the  9470  Fahrenheit ;  but  to  make  this  indrument  bet¬ 
ter  underdood,  we  may  date  a  few  of  the  correfpond- 
ing  degrees  of  the  two  indruments. 

Wedgwood.  Fahrenheit. 


Red  heat, 

0 

=  947 

Fine  filver  melts 

28 

47J7 

Fine  gold  melts 

32 

J237 

Welding  heat  of  iron 

95 

13427 

Cad  iron  melts 

J3° 

17977 

Great'cft  heat  in  an  air  furnace  1 
eight  inches  fquare  j 

*  160 

21877 

Extremity  of  the  fcale,  or  highed  1 
temperature  obferved  J 

\  24° 

32277 

This  indrument  has  been  of  confiderable  importance 
in  fome  arts  and  manufactures,  and  it  is  undoubtedly 


fitted  to  give  fome  information  concerning  thofe  in-  Alumina, 
tenfe  heats  which  can  be  meafured  by  no  other  indru-  ^LL' 
ment  whieh  has  yet  been  contrived.  But  as  the  lame 
kind  of  clay  cannot  always  be  obtained,  and  as  it  is 
probable  that  the  contractions  of  the  cylinders  are  not 
proportional  to  the  temperatures,  their  edimation  by 
this  indrument  can  only  be  confidcred  as  an  approxi¬ 
mation  to  certainty. 

I.  Compounds  of  Alumina  with  Acids. 

1 .  Sulphate  of  Alumina. 

1414 

1.  This  is  a  compound  of  fulphuric  acid  and  alumi-  Prepare 
na.  It  may  be  formed  by  the  direCt  combination  oftion. 
the  acid  with  the  earth.  But  in  the  preparation  of 

this  fait,  the  earth  and  the  acid  mud  be  in  a  date  of 
purityT,  and  mud  be  faturated  with  caeh  other.  The 
dilution  is  then  evaporated  to  dryneis  5  the  fait  is 
again  diflolved  in  diddled  water,  and  evaporated  dowly 
till  it  crydallizes. 

2.  The  crydals  of  this  fait  are  in  the  form  of  thin  Properties; 
plates,  foft  and  pliant,  with  a  brilliant  pearly  ludre, 

and  of  an  adringent  tade.  It  is  not  altered  by  expo- 

fure  to  the  air  5  it  is  very  foluble  in  water,  but  it  does 

not  crydallize  readily.  When  it  is  heated,  it  is  infu-  A&ion  of 

fible }  but  by  long  calcination,  it  dries  and  falls  down  heat,  8cc. 

to  powder.  At  a  high  temperature  it  is  decompofed, 

and  the  acid  is  driven  off. 

3.  The  fulphuric  acid  readily  combines  with  this 
fait,  and  forms  with  it  an  acidulous  fulphate  cf  alu¬ 
mina.  This  fait  has  a  more  acid  tade  than  the  for¬ 
mer  j  it  crydallizes  with  more  difficulty,  and  the  cry¬ 
dals  have  more  brilliancy.  It  reddens  vegetable  blues, 
and  frequently  affumes  the  form  of  a  thick  gelatinous 
mafs. 

4.  All  the  alkaline  and  earthy  bafes,  except  filica 
and  zirconia,  decompofe  either  of  thefe  two  falts. 

The  faturated  fulphate  of  alumina,  according  to  Berg¬ 
man,  is  compofed  of 

x4r7 

Sulphuric  acid,  CO  Compofi. 

ai  •  ~  tion. 

Alumina,  30 


100 

2.  Acidulous  Sulphate  of  Alumina  and  Potaffi,  or 
Alum. 

1.  The  alum  of  commerce,  now  of  fueh  extenfive Hiftorv! 
utility  in  many  of  the  arts  and  manufactures,  was  im¬ 
ported  into  Europe  from  Afia,  previous  to  the  151I1 
century,  during  which  it  was  begun  to  be  manufac¬ 
tured  in  Italy.  Alum  works  were  erc&ed  in  Spain 

and  Germany  in  the  ti  6th  century  3  and  towards  the 
end  of  it,  a  manufactory  of  this  fait  was  edabli filed  in 
Yorkfinre  in  England.  But  the  true  nature  of  alum 
haj^  been  only  of  late  underdood.  It  is  to  the  experi¬ 
ments  and  refcarches  of  Vauquelin,  that  we  are  in¬ 
debted  for  the  knowledge  of  its  component  parts. 

2.  Alum  is  generally  obtained  by  ex  poling  to  the  Prepara- 
weather  for  fome  time,  aluminous  fehidus,  or  what  are  don, 
called  aluminous  ores ,  which  are  natural  productions 
fometimes  found  in  the  neighbourhood  of  voleanoes, 

and  fometimes,  as  in  Britain,  dug  out  of  coal  mines 
which  abound  with  pyrites  or  fulphuret  of  iron.  When 
thefe  fubdanccs,  which  are  alfo  mixed  with  a  coilfidei- 
4  G  2  able 
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able  proportion  of  clay,  are  expo  fed  to  air  and  moi- 
fture,  the  fulpliur  combines  with  the  oxygen  of  the 
air,  or  with  that  of  the  water,  by  dccompofing  it,  and 
is  thus  converted  into  fulphuric  acid,  This  combines 
with  the  alumina,  and  thus  there  is  formed  a  fulphate 
of  alumina.  The  fait,  thus  formed,  is  diffolved  in  wa¬ 
ter,  and  muft  be  purified  by  repeated  boilings  and  cry- 
ftallizations.  This  aluminous  fchiftus  is  generally 
mixed  with  a  confiderable  proportion  of  fulphate  of 
iron.  From  this  it  is  to  be  feparated  during  the  procefs, 
and  the  potafh  or  ammonia  which  is  neceffary  to  confti- 
tutc  the  triple  fait,  muft  be  added.  Even  before  the 
component  parts  of  alum  were  difeovered,  the  addition 
of  potaih  or  ammonia  was  found  to  be  neceffary  to  com¬ 
plete  the  proccfs.  This  was  well  known  to  the  manu¬ 
facturers,  who  fuppofed  that  it  was  neceffary  to  take  up 
a  quantity  of  acid,  which  being  in  cxcefs,  prevented  the 
granulation,  as  it  was  called,  or  the  cryftallization  of 
the  alum. 

3.  Alum  cryftallizes  in  regular  o&ahedrons  j  but 
this  form  is  fubjeCt  to  confiderable  variety,  according 
to  the  difference  of  proportion  which  is  found  to  take 
place  among  its  component  parts.  The  primitive  form 
of  the  cryftal  is  the  regular  o&ahedron,  and  the  inte¬ 
grant  molecule  the  regular  tetrahedron.  It  has  a  very 
aftringent,  ftyptic,  and  fomewhat  fweetifh  tafte.  It 
ufually  reddens  vegetable  blues.  The  fpecific  gravity 
is  1.7109. 

4.  It  is  little  changed  by  expofure  to  the  air.  By 
long  conta<ft  there  is  a  flight  efflorefcence  on  the  fur- 
face.  Alum  is  foluble  in  16  or  20  parts  of  cold  wa¬ 
ter.  Boiling  water  diffolves  a  greater  proportion. 
When  expofed  to  heat,  it  melts  in  its  water  of  cryftal¬ 
lization.  It  then  fwells  up,  enlarges  in  volume,  and 
there  remains  behind  a  light,  porous,  dry  mafs,  which 
has  a  {harp  acid  tafte,  and  reddens  more  ftrongly  vege¬ 
table  blues.  In  this  ftate  it  is  called  burnt  or  calcined 
alum .  When  it  is  expofed  to  a  ftronger  heat,  the  acid 
is  driven  off. 

5.  According  to  the  experiments  of  Vauquelin, 
there  are  three  kinds  or  varieties  of  alum,  which,  al¬ 
though  they  poffefs  nearly  the  fame  properties,  have 
different  conftituent  parts,  or  different  proportions  of 
the  fame  conitituents.  The  firft  is  fulphate  of  alumina 
and  potafh  with  an  cxcefs  of  acid  j  which  indeed  is  ne¬ 
ceffary  to  conftitute  alum.  The  fccond  confifts  of  alu¬ 
mina  and  ammonia,  alfo  with  an  cxcefs  of  acid.  The 
third  variety,  which  is  moft  frequently  found  among 
the  alum  of  commerce,  is.  a  mixture  of  both.  It  con¬ 
tains  both  potafh  and  ammonia.  When  an  additional 
quantity  of  potafh  is  added,  the  alum  cryftallizes,  not 
in  its  ufual  form,  but  in  the  form  of  cubes,  and  hence 
it  has  been  denominated  cubic  alum.  If  a  ftijl  greater 
quantity  of  potafh  be  added,  the  cryftallization  is  near¬ 
ly  interrupted  ;  and  it  then  appears  in  the  form  of 
flakes. 

The  component  parts  of  alum,  are  according  to 


V  auqnelin. 
Sulphate  pf  alumina, 
—  potafh, 

W  ater, 


Kirwan. 
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Acid, 

17.66 

7 

Bafe, 

12.00 

44 

Water, 

70.34 

ICO 

100.00 

6.  The  three  varieties  of  alum  are  nearly  decompo- 


fed  in  the  fame  way,  by  combuftible  fubftances.  If  Alur- 
alum  be  expofed  to  a  moderate  heat  with  charcoal,  it 
is  converted  into  the  ftate  of  neutral  fait,  becaufe  the  ' ' 

charcoal  a<fts  on  the  excefs  of  acid,  before  it  can  effect 
the  decompofition  of  the  fait  5  but  when  it  is  ftrongly 
heated,  there  is  formed  with  the  fulphate  of  alumina  ! 
and  potafh,  a  black  fubftanee,  which  fpontaneoufly  takes 
fire  in  the  air.  This  fubftanee  has  been  diftinguifhed 
by  the  name  of  pyrophorus  ;  and  it  is  called  Homberg's 
pyrophorus^  becaufe  it  was  difeovered  by  that  che- 

mift*  .  .  143 

Pyrophorus  is  prepared  by  mixing  together  three  pyro^ 
parts  of  alum,  and  one  of  flour  or  fugar,  in  an  iron 
ladle,  and  expofing  the  mixture  to  heat  till  it  ceafes 
to  fwell,  and  becomes  black.  It  is  then  to  be  redu¬ 
ced  to  powder,  put  into  a  glafs  phial,  and  again  ex¬ 
pofed  to  heat,  till  a  blue  flame  proceeds  from  the 
mouth  of  the  phial.  After  it  burns  for  a  minute,  it  is 
allowed  to  cool,  and  muft  be  kept  in  a  well-clofed 
bottle.  X4, 

7.  The  pyrophorus  thus  formed,  contains  a  hydro- Proper 
genated  fulphuret  of  potafh  and  alumina,  mixed  with 
charcoal  in  a  ftate  of  minute  divifion.  It  kindles  more 
readily  in  humid  than  in  dry  air.  The  oxygen  gas  of 
the  atmofpheric  air  is  abforbed.  Part  is  converted  into 
carbonic  acid,  and  part  combines  with  the  fulphur, 
and  forms  fulphuric  acid  j  fo  that  when  the  pyropho¬ 
rus  is  burnt,  it  no  longer  contains  the  hydrogenated 
fulphuret  as  before,  but  fulphate  of  alumina  and  pot¬ 
afh  ;  not  in  the  ftate  of  alum,  becaufe  it  has  been  de¬ 
prived  of  the  excefs  of  acid,  which  gives  alum  its  pecu¬ 
liar  character. 

8.  Pyrophorus  gives  out  a  very  fetid  odour,  when 

it  is  thrown  into  water,  and  leaves  behind  a  fulphu¬ 
ret  of  potafh,  and  of  hydrogenated  alumina.  It  is  *  pQUf 
inflamed  by  nitrous  gas,  and  by  oxy muriatic  acidj^p, 
gas*.  .  i4i 

9.  The  ufes  of  alum  are  very  numerous.  It  is  em-ufesol 

ployed  in  medicine  as  an  aftringent  and  ftyptic,  It  is  alfo  alum.  | 
employed  in  the  arts  of  bleaching,  of  tanning,  dyeing, 
calico-printing,  and  others.  It  is  fometimes  ufed  in 
preferving  animal  matters  from  putrefa&ion,  and  it 
might  be  employed  for  the  purpofe  of  fecuring  wood 
from  catching  fire.  142 

Sulphate  of  alumina  and  potafh . — I.  If  a  folution  ofPrepar 
cryftallized  alum  be  boiled  with  a  folution  of  pure  a- don. 
lumina,  the  faturated  fulphate  of  alumina  and  potafh 
is  formed.  The  cxcefs  of  acid,  it  is  obvious,  in  this 
procefs,  enters  into  combination  with  the  alumina.  The 
alum,  as  the  earth  is  added,  is  gradually  precipitated  in 
the  folution,  in  the  form  of  a  white  powder.  142 1 

2.  This  fait,  faturated  with  alumina,  never  affumes  Proper 
any  regular  form.  It  has  no  tafte,  is  not  changed  by 
expofure  to  the  air,  is  not  foluble  in  water,  and  when 
it  is  expofed  to  heat,  it  is  not  altered,  except  at  a  very 
high  temperature.  This  fait  is  lefs  eafily  decompofed 
than  any  of  the  other  varieties  of  fulphate  of  alumina. 

By  the  atftion  of  fome  of  the  acids  it  is  converted  into 
alum,  which  is  owing  to  the  acid  combining  with  the 
additional  portion  of  alumina,  that  faturated  the  ex¬ 
cefs  of  acid  exifting  in  the  alum.  This  fait  has  been 
applied  to  no  ufe. 

3.  Sulphite  of  Alumina.  ^ 

1.  The  compound  of  fulphurous  acid  and  alumina- Prepay 
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is  prepared  by  paffing  fulphurcus  acid  gas  into  water  in 
which  pure  alumina  is  mixed  or  fufpended. 

2.  The  fulpliite  of  alumina,  thus  formed,  is  in  the 
{late  of  a  white,  foft  powder,  which  has  at  firft  an  earthy 
tafte,  and  becomes  afterwards  fulphureous.  When  it  is 
expofed  to  the  air,  for  a  long  time,  it  is  converted  into 
the  fulphato  of  alumina,  and  more  rapidly  if  it  be  com¬ 
bined  with  an  excefs  of  fulphurous  acid.  It  isinfoluble 
in  water,  Expofed  to  heat,  the  acid  is  driven  off,  and 
partially  decompofed,  for  there  remains  behind  a  fmall 
quantity  of  fulphur.  The  component  parts  of  this  fait, 
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the  form  of  a  jelly.  It  has  always  an  excefs  of  acid,  Alumina, 
and  an  aftringent  tafte.  It  is  decompofed  by  all  the, 
earthy  and  alkaline  bafes. 
ihriple  falts. 


With  the  latter  it  forms 


9.  Borate  of  Alumina. 

It  is  extremely  difficult  to  form  a  compound  of  alu¬ 
mina  and  boracic  acid  by  dire 61  combination.  This 
fait  may  be  formed  by  mixing  together  a  folution  of 
borate  of  foda,  with  a  folution  of  fulphate  of  alumina* 
Its  properties  have  not  been  examined. 


are. 

Sulphurous  acid  32 
Alumina  44 

Water  24 

100 

4.  Nitrate  of  Alumina. 

1.  This  fait  was  formerly  knpwn  under  the  names  of 
nitre  of  argil ,  and  nitrous  alum .  It  is  formed  by  the 
dire&  combination  of  the  nitric  acid  with  alumina. 
It  has  been  found  impoffible  to  neutralize  the  acid  *, 
and  it  cannot  be  obtained  cryftallized,  excepting  in 
the  form  of  thin  plates,  and  often  only  in  a  gelatinous 
mafs. 

2.  This  {alt  has  an  auftere  and  acid  tafte.  The  fpe- 

cifie  gravity  is  1.645.  ^  *s  deliquefeent  in  the  air, 

and  extremely  foluble  in  water.  When  it  is  heated, 
the  acid  is  driven  off,  and  the  pure  earth  remains  be¬ 
hind.  It  is  readily  decompofed  by  the  fulphuric  aeid, 
which  difengages  the  nitric  acid  ;  and  by  the  muriatic 
aeid,  which  is  converted  into  the  oxymuriatic  acid. 


10.  Phofphate  of  Alumina. 

This  fait  is  little  known.  By  faturating  phofphoric 
acid  with  alumina,  a  white  powdery  mafs  is  obtained, 
which  has  little  tafte,  except  there  be  an  exeefs  of  acid, 
and  then  it  feems  to  form  an  aeidulous  fait.  It  melts 
under  the  blow-pipe  into  a  tranfparent  globule,  without 
decompofition.  It  is  decompofed  by  the  alkalies,  fome 
of  the  earths,  and  the  acids. 

11.  Phofphitc  of  Alumina. 

1.  This  fait  is  formed  by  the  direft  combination  of 
phofphorous  acid  with  alumina.  The  folution  is  to  be 
evaporated  to  a  proper  confidence. 

2.  The  phofphite  of  alumina  does  not  cryftallize, 
but  forms  a  thick,  vifeid,  gummy  mafs,  which  becomes 
dry  and  folid  in  the  air.  It  has  an  aftringent  tafte,  is 
very  foluble  in  water,  fwells  up  when  it  is  heated,  and 
gives  out  a  phofphoric  light.  It  is  decompofed  by  all 
the  alkaline  and  earthy  bafes. 

12.  Carbonate  of  Alumina* 

1437 

Little  is  known  of  the  combination  of  carbonic  acid  This  com- 


5.  Nitrite  of  Alumina. 
This  fait  is  unknown. 
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6.  Muriate  of  Alumina. 

1.  This  fait,  which  is  a  compound  of  muriatic  acid 
and  alumina,  is  formed  by  the  direct  combination  of 
the  acid  with  the  earth  5  but  is  never  neutralized. 
The  acid  is  always  in  excefs. 

2.  This  fait  is  rarely  cryftallized,  but  moft  frequently 
in  the  form  of  white  powder,  or  in  that  of  a  gelatinous 
mafs.  It  has  an  aftringent,  acid,  and  {harp  tafte.  It 
reddens  the  tin&ure  of  turnfolc  and  of  violets.  It  is 
extremely  deliquefeent  in  the  air,  and  very  foluble  in 
wrater.  When  it  is  expofed  to  heat  it  melts,  and  is  de¬ 
compofed.  The  acid  is  feparated,  and  the  pure  alumi¬ 
na  remains  behind.  It  is  decompofed  in  the  fame  way 
as  the  other  muriates. 


7.  Hyperoxymuriatc  of  Alumina. 

1.  This  fait  is  prepared  by  paffmg  oxymuriatic  acid 
gas  through  water  in  which  newly  precipitated  alumina 
is  fufpended.  «*Thc  alumina  difappears,  and  when  ful¬ 
phuric  acid  is  poured  into  the  folution,  a  ftrong  fmell 
of  hypcroxymuriatic  acid  gas  is  perceived. 

2.  This  fait  is  deliquefeent,  and  it  is  foluble  in  alco¬ 
hol.  Mr  Chenevix  could  not  afeertain  the  proportion 
of  its  principles  *. 

2#  8.  Fluate  of  Alumina. 

49* 

The  combination  of  fluoric  acid  and  alumina,  affords 
a  fait  which  cannot  be  cryftallized,  but  which  is  in 


and  alumina.  Bergman  had  obferved,  when  alum  waspound  little 
precipitated  by  an  alkaline  carbonate,  that  very  little  0rknown* 
no  effervefcence  took  place  ;  he  therefore  concluded, 
that  the  carbonic  acid,  not  being  driven  off,  rauft  have 
combined  with  the  alumina  which  was  precipitated^ 

And  befides  he  found,  that  the  liquid  contained  a  por¬ 
tion  of  carbonate  of  alumina,  w-hich  is  depofited  fome 
hours  or  fome  days  afterwards  by  the  evaporation  of  the 
carbonic  acid,  wffiich  held  it  in  folution. 

Common  clay,  wffiich  is  a  mixture  of  alumina  and 
filica,  contains  a  certain  portion  of  carbonic  acid,  which 
is  difengaged  by  the  application  of  ftrong  heat.  He 
obtained  from  one  fpecies  of  clay,  fcveral  times  its  vo¬ 
lume  of  this  acid,  mixed  with  a  fmall  portion  of  hydro¬ 
gen  gas.  It  is  owing  to  the  fame  combination  of  car¬ 
bonic  acid,  that  clays,  treated  with  acids,  effervefee, 
without  containing  any  carbonate  of  lime.  .  1438 

According  to  Sauffure,  alumina  is  diffolved  in  watcr,The  acid  is 
which  is  faturated  with  carbonic  acid  y  but  when  the^f^^^|^ 
folution  is  expofed  to  the  air,  it  is  decompofed. 

13.  Arfeniate  of  Alumina. 

This  fait  is  formed  by  diffolving  alumina  in-  arfenic 
acid,  and  evaporating  the  folution  to  drynefs.  A 
thick  mafs  is  thus  obtained,  which  is  infdluble  in  wa¬ 
ter.  It  is  decompofed  by  the  fulphuric,  nitric,  and 
muriatic  acids,  as  well  as  by  the  earthy  and  alkaline^ 
bafes. 

14.  Tungftate  of  Alumina. 

This  fait  has  not  been  examined. 

15.  Molybdate- 
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55.  Molybdate  of  Alumina.*} 

16.  Chromate  of  Alumina.  >  Unknown. 

17.  Columbate  of  Alumina.  J 


18.  Acetate  of  Alumina. 


The  acetic  acid  enters  into  combination  with  alu¬ 
mina,  and  forms  with  it  fmall,  needle-fhaped  cryftals, 
which  are  foft,  deliquefcent,  and  have  an  aftringent 
tafte.  The  fpecific  gravity  of  this  fait  is  1.245. 
other  properties  are  unknown. 


19.  Oxalate  of  Alumina. 


Oxalic  acid  very  readily  combines  with  alumina. 
When  the  folution  is  evaporated,  a  ycllowifti,  foft, 
tranfparent  mafs  is  obtained,  but  it  docs  not  cryftallize. 

Properties.  This  fait  has  an  aftringent  tafte,  is  deliquefcent,  and 
reddens  the  tin&ure  of  turnfole.  When  it  is  heated, 
it  fwells  up,  is  deprived  of  its  acid,  and  the  alumina 
remains  behind,  flightly  coloured.  It  is  decompofed 
1440  ky  the  ftrongcr  acids. 

Compofi-  The  component  parts  of  this  fait  are, 

Acid  and  water  56 
Alumina  44 


100 

20.  Tartrate  of  Alumina. 

Alumina  enters  into  combination  with  tartaric  acid, 
and  forms  an  uncryftallized,  gelatinous  mafs,  which  has- 
an  aftringent  tafte,  is  not  deliquefcent  in  the  air  but  is 
foluble  in  water. 


21.  Citrate  of  Alumina. 

The  properties  of  this  fait  have  not  been  examined. 

22.  Malate  of  Alumina. 

When  malic  acid  is  added  to  a  folution  containing 
alumina,  a  precipitate  is  formed,  which  is  fcarccly  fo¬ 


luble  in  water. 


23.  Gallate  of  Alumina. 

If  pure  alumina  be  added  to  a  folution  of  nut-galls, 
an  infoluble  compound  is  formed  with  the  tannin  and 
extra#.  The  liquid  remained  clear  and  white,  and  it 
afforded  by  evaporation,  fmall  cryftals,  which  are  gal¬ 
late  of  alumina  with  excefs  of  acid  *. 


*  Phil 

24.  Benzoate  of  Alumina. 

p.  344.  The  compound  of  benzoic  acid  and  alumina  affords  a 

fait,  which  cryftallizes  in  an  arborefeent  form.  It  has 
a  bitter  tafte,  is  deliquefcent  in  the  air,  foluble  in  wa¬ 
ter,  is  decompofed  by  the  a#ion  of  heat,  and  even  by 
moft  of  the  vegetable  acids. 


25.  Succinate  of  Alumina. 


The  compound  of  fuccinic  acid  and  alumina  affords 
falts  which  cryftallize  in  the  form  of  prifms,  and  are 
Oafily  decompofed  by  heat. 

26.  Saccolate  of  Alumina. 


This  compound  of  facla#ic  acid  and  alumina  forms 
a  fait  which  is  infoluble  in  water. 


1441 
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27.  Camphorate  of  Alumina. 

1.  The  compound  of  camphoric  acid  and  alumina 


is  formed  by  precipitating  alumina  by  means  of  ammo-  Silica,  g 
ilia,  wafhing  the  precipitate,  and  diluting  it  with  di- L 
dilled  water.  Cryftals  of  camphoric  acid  are  then  to 
be  added.  The  mixture  is  to  be  heated,  filtered,  and 
evaporated. 


I 


< 


2.  A  white  powder  is  then  obtained,  which  has  aPropai? 


bitter,  acid,  and  aftringent  tafte.  It  reddens  vege. 
table  blues.  This  fait  is  fcarcely  altered  by  expofure 
to  the  air.  Water  diffolvcs  about  -5-5-^-  part  of  its 
weight.  Boiling  water  diffolves  it  more  readily  5  but 
on  cooling,  a  precipitate  is  formed*  When  it  is  ex- 
pofed  to  heat,  it  fwells  up,  and  the  acid  is  volatilized. 

By  the  a£lion  of  the  blow-pipe,  a  blue  flame  is  produ¬ 
ced,  the  fait  is  decompofed,  and  the  pure  alumina  re¬ 
mains  behind.  This  fait  is  decompofed  by  the  mineral 
acids,  and  even  by  fome  of  the  vegetable  acids.  It 
is  alfo  decompofed  by  the  nitrates  of  lime  and  ba¬ 
rytes  *.  *Axn.dt 

Chm.xn 


28.  Suberate  of  Alumina. 


P-  34-  ! 


The  compound  of  fuberic  acid  and  alumina  may  be 
formed  by  evaporating  the  folution  with  a  very  mode¬ 
rate  heat,  in  a  large  open  veffel.  This  fait  does  notp  *443 
cryftallize  j  but  the  dried  matter  which  is  obtained,  is  v  Iei 
tranfparent,  of  a  yellowifti  colour,  and  has  a  ftyptic,. 
bitterifh  tafte.  When  too  much  heat  is  employed, 
the  fait  melts  and  blackens.  It  reddens  the  tin#ure 
of  turnfole,  and  is  flightly  deliquefcent  in  the  air.  Ex- 
pofed  to  the  a#ion  of  the  blow-pipe,  the  acid  is  volati¬ 
lized  and  decompofed,  and  the  alumina  remains  behind. 

It  is  decompofed  by  the  mineral  acids,  the  earths,  and 
the  alkalies  f.  \lbid.m 

29.  Mellate  of  Alumina.  | 


The  properties  of  this  fait  are  unknown. 

30.  La#ate  of  Alumina. 
This  is  a  deliquefcent  fait. 


Sect.  VI.  Of  SILICA  and  its  Combinations . 


r*on 


1.  Silica  has  been  diftinguiftied  by  the  names  of 

ceous  earth ,  or  quartzy  earth ,  becaufe  it  is  obtained  '  1 
from  filexy  or  flint,  and  from  the  ftone  called  quartz. 

This  earth  exifts  in  great  abundance  in  nature,  and  it 
conftitutcs  the  bafes  of  fome  of  the  hardeft  ftones  of 
which  the  nucleus  of  the  globe  confifts  5  and,  on  account 
of  its  great  abundance,  it  has  been  regarded  as  the  pri¬ 
mitive  or  elementary  earth,  the  bafe  of  all  the  other 
earths.  Silica  forms  one  of  the  conftituent  parts  of 
moft  ftony  bodies  *,  but  it  exifts  in  greateft  abundance  in 
agates,  jafper,  flints,  quartz,  and  rock  cryftal  $  in  the 
latter  it  is  nearly  in  a  ftate  of  purity.  ^ 

2.  But  to  obtain  it  perfeftly  pure,  a  quantity  ofprepara. 
quartz  or  rock  cryftal  may  be  expofed  to  a  red  heat.  t  on. 
When  it  is  taken  from  the  fire,  and  white  it  is  yet  hot, 

it  is  fuddenly  immerfed  in  cold  water.  It  is  then  to  be 
reduced  to  powder  5  and,  if  tranfparent  rock  cryfial 
has  been  employed,  it  is  then  in  a  ftate  of  tolerable 
purity.  To  have  it  perfectly  pure,  mix  one  part  of  the 
pounded  ftone,  with  three  parts  of  potafli,  and  expofe 
them  in  a  crucible  to  heat  which  is  fufticient  for  the 
fufion  of  the  mixture.  The  mafs  thus  obtained  is  fo¬ 
luble  in  water.  Add  a  fufficient  quantity  of  water 
for  its  folution,  and  drop  in  muriatic  acid,  as  long  as 

there 
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d  ,  there  is  any  precipitate.  Let  this  be  repeatedly  wafti- 
W~m~'  ed  with  water,  and  dried.  The  fubftance  thus  obtained 

Sis  pure  iilica. 

]tieS.  3*  ^  *s  *n  ^orTn  a  Very  ^ne  white  powder, 
which  has  neither  tafte  nor  fmell.  The  particles  are 
rough  and  harfh  to  the  feel,  as  when  they  are  rubbed 
between  the  fingers,  or  touched  with  the  tongue.  The 
^47  fpecific  gravity  is  2.66. 

if  n  of  4.  Light  has  no  action  on  filica  ^  and  it  is  one  of  the 
peculiar  characters  of  this  earth,  that  it  refills,  un¬ 
changed,  the  grcateft  degree  of  heat. 

5.  There  is  no  aCtion  between  filica  and  oxygen, 
azote  or  hydrogen,  nor  is  it  changed  by  expofure  to 
the  air.  It  is  not  aCted  upon  by  carbone,  phofphorus, 
or  fulphur.  It  is  infoluble  in  water  j  but  in  a  ftate  of 
minute  divifion,  it  abforbs  a  confiderable  portion,  and 
forms  with  this  liquid,  a  tranfparent  jelly.  When  it 
is  expofed  to  the  air,  the  whole  of  the  moifture  is  eva- 
porated. 

kfci},  6.  Silica  is  frequently  found  in  nature  in  the  cryftal- 
lized  form,  and  then  it  is  diftinguiftied  by  the  name 
of  rock  crystal.  It  is  moll  commonly  in  hexagonal 
prifms,  terminated  by  hexagonal  pyramids.  Cryllals 
of  filica  have  alfo  been  formed  artificially.  In  a  fo¬ 
lution  of  filica  in  fluoric  acid  which  had  remained 
at  reft  for  two  years,  Bergman  found  cryllals,  fome  of 
which  were  cubes,  and  fome  had  truncated  angles,  at 
the  bottom  of  the  veffel.  Cryllals  of  filica  have  alfo 
been  formed,  by  diluting  largely  with  water,  the  com¬ 
bination  of  filica  and  potalh,  and  allowing  it  to  remain 
for  a  long  time.  Profelfor  Seigling  of  Erfurt  obtained 
cryllals  from  a  folution  which  had  been  kept  eight 
years  in  a  glafs  veffel.  A  cruft  was  formed  on  the 
top,  compofed  of  carbonate  of  potalh  and  cryftallized 
filica.  The  cryllals  of  the  latter  were  in  the  form  of 
tetrahedral  pyramids,  perfe£lly  tranfparent,  and  fo  hard 
i  49  as  to  ftrike  fire  with  Heel. 

Wlhof  7.  Silica  is  only  a6led  on  by  a  very  few  of  the  acids. 
IC1(  Thefe  are,  the  phofphoric  and  boracic,  which  combine 
with  it  by  fufion,  and  the  fluoric,  which  diffolves  filica 
either  in  the  gafeous  or  liquid  ftate.  When  filica  is 
held  in  folution  in  water  by  means  of  an  alkali,  it  is 
L0  alfo  diffolved  by  the  muriatic  acid. 

51  talies,  8.  The  alkalies  have  a  very  powerful  a£lion  on  this 
earth.  In  the  preparation  of  the  pure  earth,  it  was 
combined  with  potalh  by  means  of  fufion.  This  com¬ 
pound  is  different  in  its  nature  and  properties,  accord¬ 
ing  to  the  proportions  of  the  filica  and  the  alkali. 
Two  or  three  parts  of  potalh  with  one  of  filica,  form 
a  compound  which  is  deliquefcent  in  the  air,  and  fo- 
luble  in  water.  This  was  formerly  diftinguilhed  by  the 
name  liquor  Jilicurn ,  or  liquor  of  flints .  It  is  now  called 
filicated  alkali.  When  this  folution  is  long  expofed  to 
the  air,  the  earth  is  depofited  in  a  flaky  gelatinous 
form.  It  is  decomposed  by  acids,  which  combine 
*with  the  alkali,  and  the  pure  earth  falls  to  the  bottom 
in  the  ftate  of  fine  powder.  When  the  folution  is 
largely  diluted  with  water,  and  if  a  greater  quantity 
of  the  acid  be  added  than  is  fufficient  to  faturatc  the 
alkali,  the  filica  remains  in  folution.  This  is  particu¬ 
larly  the  cafe  when  muriatic  acid  is  employed.  When 
the  filica  is  in  greater  proportion  than  the  potafii,  a 
compound  is  formed  which  is  poffeffed  of  very  different 
1  properties.  The  fubflance  thus  obtained  is  glafs. 

9.  This  earth  alfo  enters  into  combination  with 


fome  of  the  earths.  If  to  a  folution  of  the  Jiquor  of 
flints,  lime  water  be  added,  a  precipitate  is  formed, 
which  is  found  to  be  a  compound  of  filica  and  lime. 
Silica  alfo  combines  with  lime  by  means  of  heat,  and 
in  certain  proportions  a  glafs  is  formed. 

The  following  table,  drawn  up  by  Mr  Kirwan,  ex¬ 
hibits  the  effefts  of  heat  on  thefe  earths  in  different 
proportions  *. 


Proportions. 

Wedgw. 

fcEffe<£l. 

50  Lime 

JO  Silica 

0 

0 

Melted  into  a  mafs  between 
porcelain  and  enamel,  of  a  white 
colour,  femitranfparent  at  the 
edges,  and  which  gave  feeble 
fparks  with  fteel. 

80  Silica 

20  Lime 

156° 

Not  melted,  but  formed  ai 
brittle  mafs. 

80  Lime 

20  Silica 

Or, 

ON 

O 

Formed  a  yellowifh-white  loofe 
powder. 

IO.  Silica  enters  into  combination  with  barytes. 
The  following  table  will  {hew  the  effedl  of  different 
proportions  of  thefe  earths,  as  they  were  afeertained 
by  Mr  Kinvan  f . 


Proportions. 

Wedgw. 

Effedl. 

80  Silica 

20  Barytes 

1550 

Formed  a  white  brittle  mafs. 

75  Silica 

20  Barytes 

0 

O 

A  brittle  hard  mafs,  femitranf¬ 
parent  at  the  edges. 

66  Silica 

33  Barytes 

0 

O 

'0 

Melted  into  a  hard,  fomewhat 
porous,  porcelain  mafs. 

50  Silica 

50  Barytes 

0 

00 

A  hard  mafs  not  melted. 

80  Barytes 
20  Silica 

148° 

The  edges  melted  into  a  pale 
greenifh  mafs,  between  a  porce¬ 
lain  and  an  enamel. 

75  Barytes 
25  Silica 

iSo° 

Melted  into  a  fomewhat  po¬ 
rous  porcelain  mafs. 

66  Barytes 
33  Silica 

O 

O 

Melted  into  a  yellowifti,  and 
partly  greenifh  white,  porous  por¬ 
celain. 

11.  Silica  alfo  enters  into  combination  with  ftron- 
tites.  Three  parts  of  ftrontites  and  one  of  filica,  ftrong- 
ly  heated  in  a  filver  crucible  for  an  hour,  afforded  a 
gray,  fonorous,  vitreous  mafs,  which  has  no  tafte,  and 
is  infoluble  in  water. 

1 2.  Silieeous  earth  enters  with  difficulty  into  com¬ 
bination  with  magnefia  }  but  if  equal  parts  of  filica  and 
magnefia  be  expofed  to  very  ftrong  heat,  they  melt  in¬ 
to  a  white  enamel. 

*3* 


607 

Silica,  &c. 
*45* 

Of  earths. 


*  Mineral* 
i.  p.  56. 


f  Ibid  57, 


6o  8 

Silica,  &c. 


Chim.  xxxi. 
p.  a4S. 
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Porcelain. 
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13.  But  the  moll  important  compounds  of  all  the 
earths  are  thofe  of  filica  and  alumina.  Thefe  earths 
may  be  combined  together,  as  appears  from  the  expe¬ 
riments  of  Guyton,  in  the  humid  way.  He  mixed 
together  equal  parts  of  alumina  diflolved  by  means  of 
potafli,  and  of  filica  held  in  fulution  by  the  fame  al¬ 
kali.  When  the  folutions  came  into  contaft,  a  brown 
zone  was  immediately  formed,  which  fpread  by  agita¬ 
tion  through  the  whole  mafs,  and  communicated  to  it 
a  yellowifli  colour.  The  mixture  was  no  farther 
changed  during  the  fpace  of  an  hour,  although  it  was 
occafionally  ftirred  by  a  glafs  rod  ;  but  at  the  end  of 
that  time  the  whole  mafs  aflumed  the  appearance  of  a 
*  Ann.  de tyck?  opaque,  white  jelly  *.  When  the  filica  and 
Chim.  xxxi.  aiumjlla  are  mixed  together,  and  formed  into  a  pafte 
with  water,  and  expofed  to  heat,  they  ftrongly  cohere, 
and  affume  a  confiderable  degree  of  hardnefs.  This 
compound  forms  the  bafes  of  all  kinds  of  potteiy  and 
porcelain. 

I.  Compounds  of  Silica  with  Acids, 
t.  Muriate  of  Silica. 

When  muriatic  acid  is  poured  upon  a  folution  of 
filicated  potato,  part  of  the  filica  remains  in  the  folu¬ 
tion  combined  with  the  acid.  To  this  compound 
FoUrcroy  has  given  the  name  of  muriate  offlica.  Inis 
folution,  which  is  perfeaiy  tranfparent,  is  always  acid. 
Properties.  When  it  is  concentrated  by  flow  evaporation,  it  af- 
fumes  the  form  of  a  tranfparent  jelly.  But  if  the  io- 
lution  be  boiled,  it  is  decompofed,  and  the  fllipa  is 
precipitated  in  the  form  of  fmall  cryftalline  particles, 
fo  that  it  is  totally  feparated  from  the  water  and  the 
f  Fourcroy ,  acid  -f-. 

^  2I3‘  2.  Fluate  of  Silica. 

Fluoric  acid  combines  with  filica,  either  in  the 
gafeous  or  liquid  ftate.  When  it  is  difengaged  from 
lime  in  the  ftate  of  gas,  by  means  of  an  acid,  if  the 
procefs  be  performed  in  glafs  veffels,  they  are  corroded. 
The  fluoric  acid  in  the  ftate  of  gas  combines  with  the 
filica,  and  retains  it,  even  when  it  is  condenfed  by 
water.  This  earth  may  be  precipitated  from  the  liquid 
folution  by  means  of  an  alkali.  When  fluoric  acid 
gas  is  condenfed  by  water,  part  of  the  filica  with 
which  it  was  combined,  is  precipitated  5  but  this  por¬ 
tion  is  at  laft  diflolved  by  new  additions  of  the  acid, 
fo  that  the  fait*  is  in  the  ftate  of  an  acidulous  fluate.  If 
this  folution  be  evaporated,  a  quantity  of  filica,  corre- 
fponding  to  the  portion  of  acid  difengaged,  is  depofited, 
and  the  liquid  which  remains,  contains  a  portion  in 
proportion  to  that  of  the  acid  which  is  left  in  the  folu¬ 
tion  % . 

3.  Fluate  of  Potafli  and  Silica. 

This  triple  fait  is  formed,  when  a  folution  of  fluate  of 
potafli  is  expofed  to  heat  in  glafs  veffels  ;  or,  when  the 
fluoric  acid  which  has  been  prepared  in  glafs  veffels  is 
combined  with  potafli.  But  the  nature  of  this  triple 
fait  has  not  been  examined. 

4.  Fluate  of  Soda  and  Silica. 

This  triple  fait  is  formed  in  the  fame  way  as  the 
former* 
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5.  Borate  of  Silica. 
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Boracic  acid  and  filica  combine  together  by  means 
of  a  ftrong  heat,  and  form  a  tranfparent  glafs.  To  this 
Fourcroy  has  giVen  the  name  of  borate  of  Jilica.  JLhis 
compound  has  no  tafte,  is  not  altered  by  the  air,  nor  is 
it  foluble  in  water. 

6.  Phofphate  of  Silica. 

This  compound  of  phofphoric  acid  and  filica  is  form¬ 
ed  by  means  of  fulion  \  atid  the  compound  is  a  hard, 
denfe,  tranfparent  glafs.  When  it  is  expofed  to  ftrong 
heat,  it  combines  with  the  alkalies,  and  forms  a  triple 
fait.  It  is  not  decompofed  by  any  of  the  acids.  This 
fubftance  is  employed  in  the  fabrication  of  artificial 
gems. 

Sect.  VI I.  Of  Yttria  and  its  Combinations . 

1*  This  earth  was  difcoVered  by  Gadolin  in  1 794  >  Hiftory 
and  the  account  of  his  analyfis  of  the  mineral  from 
which  it  is  obtained,  was  publitoed  in  the  memoirs  of 
the  Swediili  academy,  and  in  Crell’s  Annals  for  the 
year  1796.  In  1797  Ekeberg  analyzed  the  fame  mi¬ 
neral,  and  confirmed  the  refults  of  Gadolin.  To  the 
new  earth  found  in  this  mineral,  Ekeberg  gave  the 
name  of  yttria,  derived  from  Ytterby ,  a  place  in  Sweden 
where  the  ftone  is  found.  The  fame  mineral  was  af¬ 
terwards  analyzed  by  Vauquelin  and  Klaproth,  about 
the  year  1830.  The  mineral  from  which  this  earth  is 
obtained,  has  received  the  name  of  gadolinite,  is  of  a 
black  colour,  has  a  vitreous  fra&ure,  and  its  fpecifie 
gravity  is  4.0497.  It  is  magnetic.  When  it  is  heat¬ 
ed  wfith  borax,  it  melts,  and  communicates  to  the  fait 
a  yellowito  colour  inclining  to  violet.  The  component 
parts  of  this  mineral  are, 

Yttria,  .47 

Silica,  .25 

Oxyde  of  iron,  .18  * 

Alumina,  .04 

.94 

2.  Yttria  is  obtained  from  this  mineral,  by  reducing 

it  to  powder,  and  adding  a  mixture  of  nitric  and  muri-t;on, 
atic  acids,  till  the  whole  is  decompofed.  The  folution 
is  then  to  be  filtered,  and  evaporated  to  drynefs.  If 
then  it  be  diluted  with  water,  the  filica  will  remain 
behind.  The  liquid  which  paffed  through  the  filter  is 
alfo  to  be  evaporated  to  drynefs,  and  what  remains  is  to 
be  expofed  to  a  red  heat  in  a  clofe  veffel.  It  is  after¬ 
wards  diflolved  in  water,  and  filtered.  The  liquid 
which  paffes  through  the  filter  is  tranfparent  and  colour- 
lefs.  By  adding  a  folution  of  ammonia,  a  precipitate  is 
formed,  which  being  colle&ed,  is  pure  yttria.  145J 

3.  This  earth  is  in  the  ftate  of  a  white  powder.  Itproperti 
has  neither  tafte  nor  fmell.  It  is  not  fufible.  It  is  not 
foluble  in  water,  or  in  any  of  the  cauftic  fixed  alkalies ; 
but  it  readily  diffolves  in  carbonate  of  ammonia.  The 
fpecifie  gravity  of  this  earth  is  4.842. 

4.  This  earth  undergoes  no  change  by  the  aftion  of 

light.  It  is  not  a£ted  on  by  oxygen,  azote,  or  hydro¬ 
gen,  nor  does  it  combine  with  fulphur.  It  forms  eorn- 
°  pounds 
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til  &c.  pounds  with  the  acids.  Thefe  falts  have  a  fweetifh, 
R - '  auftere  tafte,  and  fome  of  them  have  a  red  colour. 

I.  Compounds  of  Yttria  with  the  Acids. 

1.  Sulphate  of  Yttria. 

JL  I.  Sulphuric  acid  combines  readily  with  yttria,  and 
w  during  the  combination  there  is  an  evolution  of  calo¬ 
ric  }  and  as  the  union  goes  on,  the  fait  which  is  form- 
,  ed  cryftallizes  in  fmall  brilliant  grains, 
ic  trues.  2.  Thefe  cryftals  are  fometinaes  irregular,  but  often 

have  the  form  of  fix-fided  prifms,  terminated  by  four- 
fided  fummits,  and  are  of  an  amethyft  red  colour. 
This  fait  has  a  fweetifh  aftringent  tafte,  fomething  like 
the  fait  of  lead.  The  fpecific  gravity  is  2.791.  It 
undergoes  no  change  by  expofure  to  the  air.  It  is  fo- 
luble  in  about  50  parts  of  cold  water,  but  lefs  fo  where 
there  is  not  an  excefs  of  acid.  This  fait  is  partially 
decompofed  when  expofed  to  a  red  heat. 

2.  Sulphite  of  Yttria. 

Unknown. 


Acid 

18 

Gluema, 

Yttria 

55 

&LC. 

Water 

27 

100 

10.  Arfeniate  of  Yttria. 

This  fait  is  formed  by  boiling  the  earth  in  the  acid, 
A  white  powder  is  precipitated,  which  is  arfeniate  of 
yttria. 

11.  Tungft ate  of  Yttria.  “) 

12.  Molybdate  of  Y ttria.  1  TT  . 

13.  Chromate  of  Yttria.  Unknown. 

14.  Columbate  of  Yttria.  J 

15.  Acetate  of  Yttria. 

This  fait  is  formed  by  the  direct  combination  of 
the  earth  with  the  acid.  By  evaporating  the  folution, 
a  fait  is  obtained  in  cryftals.  Thefe  cryftals,  which 
are  of  a  red  colour,  are  in  the  form  of  fix-fided  plates 
obliquely  truncated.  This  fait  undergoes  no  change 
by  expofure  to  the  air. 


3.  Nitrate  of  Yttria, 

,62 

|Xa.  Nitric  acid  combines  with  yttria  by  dilfolving  the 
ioi  earth  in  the  acid.  This  fait  cryftallizes  with  difficulty. 
When  it  is  evaporated  by  heat,  if  too  much  be  applied, 
in  place  of  becoming  folid  as  other  falts,  it  becomes  loft, 
and  alfumes  the  appearance  of  a  thick,  tranfparent 
honey.  When  it  cools,  it  becomes  hard  and  brittle. 
It  deliquefces  in  the  air.  When  fulphuric  acid  is 
poured  into  a  folution  of  nitrate  of  yttria,  a  precipi¬ 
tate  is  formed  which  cryftallizes.  Thefe  are  cryftals 
*  j  k.  rfc  of  fulphate  of  yttria  *. 

LXS  !43-  4.  Muriate  of  Yttria. 


This  fait,  which  is  a  compound  of  muriatic  acid 
and  yttria,  refembles  the  nitrate  in  many  of  its  proper¬ 
ties.  It  dries  with  difficulty,  is  fufible  with  a  mode¬ 
rate  heat,  and  is  deliquefcent  in  the  air.  This  fait  is 
decompofed  by  ammonia. 


5.  Fluate  of  Yttria.  1 

6.  Borate  of  Yttria.  3 


Unknown* 


7.  Phofphate  of  Yttria, 

?reS  Phofphoric  acid  does  not  precipitate  yttria  from  its 
;ior  Combination  with  the  other  acids  ;  but  the  phofphate  of 
foda  decompofes  the  falts  of  yttria,  and  forms  a  phof¬ 
phate  of  yttria,  which  is  precipitated  in  white,  gelatin- 
» 15S.  ous  flakes  f . 


1 6.  Oxalate  of  Y ttria. 

This  fait  is  formed  by  adding  oxalic  acid  to  the  fo¬ 
lution  of  yttria  in  acids.  A  precipitate  is  formed  in 
the  ftate  of  a  white  powder,  which  is  infoluble  in  wa¬ 
ter.  It  may  be  obtained  alfo  by  employing  the  oxa¬ 
late  of  ammonia. 

17.  Tartrate  of  Yttria. 

This  compound  is  formed  by  precipitating  yttria 
from  its  folution  in  acids  by  means  of  tartrate  of  pot- 
afh.  This  fait  is  foluble  in  water. 


18.  Citrate  of  Yttria. 

19.  Malate  of  Yttria. 

20.  Gal  late  of  Yttria, 

21.  Benzoate  of  Yttria. 


Unknown. 


22.  Succinate  of  Yttria. 

If  the  fuccinate  of  foda  be  added  to  a  concentrated 
folution  of  muriate  or  acetate  of  yttria,  a  precipitate  is 
formed,  which  is  the  fuccinate  of  yttria  in  the  ftate  of 
cubic  cryftals. 


23.  Saccolate  of  Yttria, 

24.  Camphorate  of  Y ttria. 

25.  Suberate  of  Yttria. 

26.  Mellate  of  Yttria. 

27.  La£t ate  of  Yttria. 


►  Unknown. 


28.  Pruffiate  of  Yttria. 


8.  Phofphite  of  Yttria. 

Unknown* 

9.  Carbonate  of  Yttria. 

Prefirai  This  compound  of  carbonic  acid  and  yttria  was  form¬ 
al  ed  by  Klaproth,  by  precipitating  the  earth  by  means 
of  an  alkaline  carbonate,  from  its  folution  in  acids. 
The  carbonate  of  yttria  is  in  the  form  of  an  infipid 
white  powder.  It  is  infoluble  in  water. 

The  component  parts  of  this  fait  are, 
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The  pruffiate  of  potafh  cryftalitzed  and  re-diiTolved 
in  water,  caufes  a  precipitate  in  the  folution  of  yttria 
in  acids.  This  is  in  the  form  of  a  white,  gritty  mat¬ 
ter  *.  *  Ann.  de 

Chinu  xxxvi. 

Sect.  VIII.  Of  GLUCINA  and  its  Combinations .  P*  1 5** 

I.  This  earth  was  difcovered  by  Vauquelin  in  the  Hiftory? 
year  1789*  He  was  requefted  by  Haiiy  to  analyze 
the  beryl,  to  afcertain  whether  its  conftituent  pans 
4  H  were 
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Yttria,  See.  we**e  the  fame  with  thofe  of  the  emerald,  which  the 
4  Matter  had  conjectured,  in  obferving  a  perfect  corre- 

fpondencc  in  ftru&ure,  hardnefs,  and  fpecific  gravity. 
In  the  courfe  of  thi»  analyfis,  Vauquelin  difeovered  the 
new  earth,  to  which,  from  its  properties,  he  gave  thp 
name  of  glucina ,  from  the  Greek  word  yXvxo;,  which 
fignifies  fweet.  The  fame  experiments  were  repeated 
by  Klaproth  and  Bindheim,  and  the  rcfults  obtained 
by  Vauquelin  were  confirmed. 

2.  This  earth  is  obtained  by  the  following  procefs. 
One  hundred  parts  of  the  beryl  or  emerald,  reduced  to 
a  fine  powder,  are  fufed  with  ^QQ  parts  of  cauftic  pot¬ 
ato.  The  fufed  mafs  is  then  diluted  with  diftilled  wa¬ 
ter,  and  diffolved  in  muriatic  acid.  The  Folution  is 
to  be  evaporated  to  drynefs,  taking  care  to  ftir  it  to¬ 
wards  the  end  of  the  evaporation.  Dilute  the  refiduum 
with  a  large  quantity  of  water,  and  filter  it.  The 
filica  is  thus  Separated  by  means  of  the  firft  procefs. 
The  filtered  folution,  which  contains  the  muriates  of 
alumina  and  glucina,  is  precipitated  by  carbonate  of 
potato.  The  precipitate  is  to  be  well  wafhed,  and 
diffolved  in  fulphuric  acid.  Add  to  this  folution,  a 
quantity  of  fulphate  of  potafh,  and  evaporate  to  obtain 
cryftallized  alum.  When  by  a  new  addition  of  ful¬ 
phate  of  potafh,  and  by  a  new  evaporation,  the  folu¬ 
tion  yields  no  more  alum,  add  to  it  a  folution  of  car¬ 
bonate  of  ammonia  in  excefs,  and  agitate  it  well.  The 
glucina,  after  being  depofited,  is  diffolved  by  means  of 
the  excefs  of  this  fait,  and  the  fmall  quantity  of  alu¬ 
mina  which  may  remain  is  precipitated  without  being 
diffolved.  After  fome  hours,  when  the  aluminous 
precipitate  is  not  diminifhed  in  volume  by  a  ne\v  addi¬ 
tion  of  carbonate  of  ammonia  and  agitation,  the  folu¬ 
tion  is  to  be  filtered,  and  boiled  in  a  glafs  matrafs,  and 
as  the  carbonate  evaporates,  there  is  precipitated  a 
white,  gritty  powder,  which  is  carbonate  of  glucina. 
*  F6vrcr0f,The  ^bomc  acid  may  be  driven  off,  by  expofing  the 
11  ^1467  *  powder  in  a  crucible  to  a  red  heat  *. 

Properties.  3.  Glucina  prepared  by  This  procefs,  is  in  the  form 
of  a  foft  powder,  or  light  white  fragments,  which  are 
infipid  to  the  tafte,  and  adhere  to  the  tongue.  The 
|  Annul,  de  fpecific  gravity  is  2.967  f.  It  is  altogether  infufible  in 
Cbim.  xliii.  the  fire,  and  it  neither  contrails  nor  becomes  harder, 
like  alumina.  It  has  no  effeft  on  vegetable  colours. 

4.  There  is  no  aftio.n  between  glucina  and  oxygen* 
azotic,  or  hydrogen  gafes.  It  is  not  changed  by  ex- 
pofure  to  the  air,  nor  is  it  a£ted  on  by  carbone,  phof- 
phorus,  or  fulphur.  It  combines  with  fulphurated 
hydrogen.  When  fulphurated  hydrogen  gas  is  made 
to  pafs  into  water  in  which  this  earth  is  fufpended,  it 
combines  with  it,  and  Forms  a  hydrofulphuret,  whofe 
properties  are  fimilar  to  thofe  of  the  other  hydroful- 

phurets.  . 

5.  Glucina  is  infoluble  in  water*  but  it  forms  with 
this  liquid  in  fmall  quantity,  a  pafle  which  is  flightly 
du&ile,  but  has  left  tenacity  than  that  of  alumina. 

6.  Glucina  combines  readily  with  all  the  acids,  and 
forms  with  muff  of  them  foluble  falts,  which-  syre  di- 
ffinguifhed  by  a  fweet  and  flightly  aflringent  tafle. 
Its  affinities  are  in  the  following  order. 

Sulphuric  acid, 

Nitric, 

Muriatic, 

Phofphoric, 


277. 
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Hydroful- 

phuret. 
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Yluoric, 

Boracic, 

Carbonic. 
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7.  This  earth  is  foluble  in  folutions  of  the  fixed  al-of  ay 
kalies.  It  is  alfo  foluble  in  carbonate  of  ammonia,  but 

it  is  infoluble  in  pure  ammonia.  .  I 

8.  The  chara&eriftic  properties  of  this  earth  are,  ac- ctar4J;‘j 

cording  to  Vauquelin,  the  following.  teriftic  ^ 

a.  It  forms  with  acids  fweetifh  and  flightly  aftrin- pertieu| 
gent  falts. 

b .  It  is  foluble  in  fulphuric  acid  when  a  little  in 

excefs. 

c.  It  decompofes  aluminous  falts,  by  feparating  the 
earth  when  it  is  boiled  in  their  folutions. 

d.  The  falts  of  glucina  are  completely  precipitated 
by  ammonia. 

e.  It  is  foluble  in  the  liquid  carbonate  of  ammonia. 
f  The  affinity  of  this  earth  for  the  acids  is  between 

that  of  magnefia  and  alumina  *.  *Toum 

b  ii.  161. 

I.  Compounds  of  Glucina  with  Acids. 

*  I 

1.  Sulphate  of  Glucina. 

1473  - 

1.  This  fait,  which  was  firft  difeovered  by  Vauque- Prepara, 
lin,  is  prepared  by  the  dire£l  combination  of  ful-tl0n* 
phuric  acid  with  the  earth,  either  in  the  pure  ftate,  or 

in  that  of  carbonate.  The  folution  is  to  be  evaporated 
to  the  confiftence  of  fyrup,  and  cryftals  are  obtained 
on  cooling.  ^  .  r.*4 

2.  This  fait  cryflallizes  with  difficulty  in  the  form  pr0pCrti{ 
of  fmall  needles  *  but  their  form  has  not  been  accurate¬ 
ly  afeertained.  It  has  a  fweet,  and  fomewhat  aftrin- 
gent  tafte.  It  is  not  perceptibly  altered  by  expofure  to 

the  air,  and  is  very  foluble  in  water.  14« 

3.  When  it  is  expofed  to  heat,  it  melts,  fwells  up,A&ion(r 
^and  then  dries.  With  a  red  heat  it  is  entirely  decom-heat. 
pofed,  the  acid  is  driven  off  in  the  ftate  of  vapour,  and 
the  pure  earth  remains  behind. 

4.  This  fait  is  not  decompofed  by  any  of  the  acids,  of  acid.*,; 

but  it  is  decompofed  by  the  alkaline  and  moll  of  the&c. 
earthy  bafes.  The  infufion  of  nut-galls  added  to  a 
folution  of  this  fait  produces  a  yellowiffi  white  precipi¬ 
tate,  w  hich  is  chara&criftic  of  the  faltf.  {  Fourci 

2.  Sulphite  of  Glucina,  c°him.\ m 

This  fait  is  yet  unknown.  *  p‘  49‘ 
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3.  Nitrate  of  Glucina. 

1.  The  compound  of  nitric  acid  and  glucina  is  form-  prepar¬ 
ed  by  tlie  direct  combination  of  the  acid  and  earth  in  ation. 
ftate  of  purity.  The  folution  is  evaporated  by  a  mo¬ 
derate  heat  to  drynefs,  and  then  the  fait  is  obtained  in 

the  ftate  of  pow'der.  .  1478 

2.  The  nitrate  of  glucina  does  not  eryftallize.  It  is  Propertr- 

either  in  the  form  of  powder,  or  In  that  of  a  foft  ductile 
mafs.  The  tafte  is  fweetifh  and  aflringent.  .  ^ 

3.  It  is  extremely  deliquefeent  in  the  air,  and  is^arona 
very  foluble  in  water.  It  readily  melts  when  expofed  heat, 
to  heat,  and  if  the  heat  be  increafed  it  is  decompofed  * 

the  acid  is  driven  off  in  the  gafeous  form,  and  the  earth 
remains  behind.  It  is  only  decompofed  by  fulphu¬ 
ric  acid  t-  m  .  1**1 

4.  Nitrite  of  Glucina. 


Unknown. 


5.  Muriate 
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5.  Muriate  of  Glucina. 

This  fait,  according  to  Vauquelin,  by  whom  only  it 
has  been  deferibed,  comes  very  near  the  nitrate  of  glu- 
cina  in  its  properties.  It  feems  to  cryftallize  with  more 
faeility,  but  the  cryftals  are  fo  fmall  that  the  form  can¬ 
not  be  determined.  It  does  not  deliquefee  in  the  air. 
When  it  is  diilolved  in  alcohol,  and  diluted  with  water, 
it  affords  a  very  agreeable  fweet  liquor. 

It  is  decompofed  by  heatrby  the  fulphuric  acid,  the 
nitric,  and  by  the  phofphoric  by  the  afliftance  of  heat. 


6.  Fluate  of  Glucina. 

7.  Borate  of  Glucina. 


^  Unknown. 


8.  Phofphate  of  Glucina. 

kH-  1  •  Vauquelin  procured  this  fait  by  adding  the  phof¬ 

phate  of  foda  to  the  folution  of  the  nitrate,  the  fulphate, 
or  muriate  of  glucina.  A  copious  mucilaginous  matter 
is  inftantly  precipitated.  Or  it  may  be  obtained  by 
heating  together  the  muriate  of  glucina  and  phofphoric 
Si  aeid  in  the  ft  ate  of  glafs. 

Mrties.  2*  This  fait  does  not  cryftallize,  but  is  in  the  form 
of  mucilage  or  of  white  powder*  It  has  no  perceptible 
tafte.  It  is  not  altered  by  expofure  to  the  air,  and  it 
is  infoluble  in  water  without  an  excefs  of  acid.  It  is 
not  decompofed  by  ftrong  heat.  It  melts  under  the 
blow-pipe  into  a  tranfparent  vitreous  globule.  It  is 
decompofed  by  the  fulphuric,  nitric,  and  muriatic 
acids. 


9.  Phoiphite  of  Glucina. 

Unknown. 


10.  Carbonate  of  Glucina. 


I 


1.  The  compound  of  carbonic  acid  and  glucina, 
which  was  difeovered  by  Vauquelin,  and  only  examin¬ 
ed  by  him,  is  prepared  by  expofing  the  earth  to  the  air, 
from  which  it  attra&s  the  acid,  or  by  precipitating  fome 
of  the  foluble  falts  of  glucina  by  means  of  an  alkaline 
carbonate.  The  precipitate  is  to  be  waflied  with  water, 
and  dried  in  the  air. 

2.  This  carbonate  is  in  the  ftate  of  a  white  powder, 
foft  and  greafy  to  the  touch.  It  lias  not  the  fweet 
tafte  of  the  other  falts  of  glucina.  It  is  not  changed 
by  expofure  to  the  air,  and  is  infoluble  in  water.  When 
expofed  to  heat,  the  acid  is  driven  off,  and  the  pure 
earth  remains  behind.  It  is  decompofed  by  all  the 
acids  w  ith  a  brifk  effervefcence. 


II.  Carbonate  of  Ammonia  and  Glucina. 


This  triple  fait  is  formed  by  adding  the  earth  of 
glucina  to  a  folution  of  carbonate  of  ammonia.  It  is 
foluble  in  the  fame  quantity  of  water  which  holds  the 
carbonate  of  ammonia  in  folution.  Its  other  properties 
are  unknown. 

12.  Arfeniate  of  Glucina. 

13.  Tungftate  of  Glucina.  | 

14.  Molybdate  of  Glucina.  }>  Unknown. 

3  5.  Chromate  of  Glucina.  | 

1 6.  Columbate  of  Glucina.  J 

17.  Acetate  of  Glucina. 

Glucina  readily  diffolves  in  acetic  acid.  This  fait 
does  not  cryftallize}  but  by  evaporation  it  is  reduced  to 


a  gummy  fubftance,  which  becomes  flowiy  dry  and  Zirconia,, 
brittle.  For  a  long  time  it  retains  a  kind  of  du&ility.  ^c‘  , 

The  tafte  is  fweet  and  ftrongly  aftringent. 


18.  Oxalate  of  Glucina. 

19.  Tartrate  of  Glucina. 

20.  Citrate  of  Glucina. 

21.  Malate  of  Glucina. 

22.  Gallate  of  Glucina. 

23.  Benzoate  of  Glucina, 


I 

►  Unknown* 


24.  Succinate  of  Glucina. 

This  fait  according  to  Ekeberg,  is  formed  by  preci¬ 
pitating  the  earth  from  its  folutions,  by  means  of  the 
iuccinates.  It  is  therefore  nearly  infoluble. 


25.  Saccolate  of  Glucina.  *] 

2 6.  Camphorate  of  Glucina.  j 

27.  Suberate  of  Glucina.  | 

28.  Mcllate  of  Glucina.  ^  Unknown** 

29.  Laflate  of  Glucina.  [ 

30.  Pruftiate  of  Glucina.  j 

31.  Sebate  of  Glucina.  J 


Sect.  IX.  Of  ZlRCONIA  and  its  Combinations * 

1.  The  name  of  this  earth  is  derived  from  a  ftone  Hiftory 
called  zircon  ox  jargon,  which  is  found  in  the  iftand  of 
Ceylon.  It  was  from  this  ftone  that  Klaproth  extraft- 

ed  the  earth,  fome  time  before  the  year  1793.  He 
foon  after  found  the  fame  earth  in  the  oriental  hyaeinth. 

By  this  difeovery,  Guyton  was  led  to  analyze  the 
hyacinths  of  France  5  and  in  thofe  which  were  collected 
in  the  river  of  Expailly,  he  detected  the  fame  earth. 

The  experiments  of  Klaproth  and  Guyton  were  repeat¬ 
ed  by  Vauquelin,  and  their  refults  were  confirmed,  fo 
that  the  nature  and  properties  of  this  earth  have  been 
fully  developed* 

2.  Zirconia  is  extracted  from  this  mineral,  in  which  Prepara, 
alone  it  has  been  found,  by  the  following  procefs.  A  tion. 
quantity  of  the  mineral  is  to  be  reduced  to  fine  powder, 

and  fufed  with  five  or  fix  times  its  we.*  ht  of  pure  pot- 
afti,  in  a  filver  crucible.  The  fufed  n.  Ts  is  then  dif- 
folved  in  water,  by  which  means  the  alkali  is  feparated* 

The  refiduum  is  then  diffolved  in  muriatic  acid,  wrhich 
is  to  be  heated,  to  feparate  the  filica  5  and  when  no 
farther  precipitate  appears  by  means  of  beat,  add  a 
cauftic  fixed  alkali.  Another  precipitate  is  formed, 
which  is  to  be  well  waftied  and  dried.  This  is  pure 
zirconia.  .  .  .  i486 

3.  Zirconia,  thus  prepared,  is  in  the  ftate  of  fine  Properties, 
white  powder,  which  is  nearly  foft  to  the  touch,  and 
without  tafte  or  fmell.  When  it  retains  water,  it  af~ 

fumes  the  form  of  a  jelly,  and  is  femitranfparent.  The 
fpecific  gravity  is  4.3-  #  #  I4s7 

4.  Light  has  no  adion  on  this  earth.  When  it  is  Atftionof 
expofed  to  the  heat  of  the  blow-pipe,  it  remains  infu-  heat, 
fible,  but  gives  out  ayellowifh,  phofphoric  light.  Heat¬ 
ed  in  a  charcoal  crucible,  and  furrounded  with  powder¬ 
ed  charcoal,  it  undergoes  a  kind  of  fufion,  but  without 
becoming  tranfparent,  or  affuraing  a  vitreous  fotin.  It 
becomes  extremely  hard,  iirikes  fire  with  fteel,  and 
feratches  glafs. 

3.  There  is  110  a<ftion  between  zirconia  and  oxygen 
or  azotic  gafes,  nor  is  it  changed  by  expofure  to  the 
4  H  2  air. 
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Zirccr.ia,  alr.  It  is  ftot  ac led  on  by  hydrogen,  carbone,  phofpho- 
&-c-  rus,  or  fulphur. 

4 — 6.  This  earth  is  infolublc  in  water  }  but  it  mixes  with 
Of  watf*r  a  confiderable  portion  of  this  fluid,  and  forms  with  it  a 
tranfparent  jelly.  If  in  this  ftate  it  be  (lowly  dried,  it 
retains  the  water,  and  affumes  a  ycllowifh  colour,  and 
Annnl  de  fomething  of  the  tranlparency  of  gum  arabic  *.  When 
Chim.  xxii.  *•  t  js  dried  [n  a  very  high  temperature,  it  lofes  more  than 
one-third  of  its  weight.  After  having  been  expofed  to 
a  red  heat,  it  becomes  of  a  gray  colour,  harfh  to  the 
feel,  and  lefs  foluble  in  acids. 

7.  Zirconia  combines  with  the  acids,  and  forms  with 
them  peculiar  falts.  Many  of  thefe  are  infoluble  in  wa¬ 
ter,  and  are  diftinguiffied  by  an  aftringent  tafte. 

The  order  of  the  affinities  of  this  earth,  is  the  fol¬ 
lowing  : 

Vegetable  acids, 

Sulphuric, 

Muriatic, 

Nitric. 
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Affinities. 


*49 1  f  8  Zirconia  does  not  combine  with  the  alkalies  by 
alkalies.0  fufion,  and  is  infoluble  it  liquid  alkalies.  It  may  be 
dilfolved,  however,  by  the  alkaline  carbonates. 

I,  Compounds  of  Zirconia  with  Acids. 


I.  Sulphate  of  Zirconia. 

1492  1.  This  fait  is  formed  by  the  direa  combination  of 

Prei>arati.nthe  earth  w;th  fulphuric  acid.  The  folution  is  to  be 
and  proper-  orated  to  drynefs>  The  fait  thus  obtained,  is  in 
the  form  of  a  white  powder,  which  is  very  friable. 
Sometimes  it  is  in  the  form  of  cryflals  like  fmall  needles. 
It  has  no  talle,  is  not  changed  by  expofure  to  the  air, 
and  is  infoluble  in  water. 

A<ffion3of  2.  This  fait  is  readily  decompofed  by  heat,  the  acid 
heat.  is  driven  off,  and  the  earth  remains  behind.  When  it 
is  boiled  in  water,  the  earth  is  precipitated,  and  the 
acid  remains  in  the  liquid.  At  a  high  temperature  it 
is  decompofed  by  charcoal,  and  converted  into  a  ful- 
phuret  which  is  foluble  in  water,  and  the  folution  fur- 
nilhes  by  evaporation  cryftals  of  hydrofulphuret  of 
|  Ibid.  199  zirconia  f . 

2*  Sulphite  of  Zirconia. 


Unknown. 

3.  Nitrate  of  Zirconia. 

M94  1.  This  fait  is  formed  by  the  direft  combination  of 

Pie  para-  zjrc’)n;a  with  concentrated  nitric  acid  *,  and  by  evapo- 

tl0n*  ration  it  is  obtained  in  the  form  of  a  yellow,  tranfpa¬ 

rent  vifeid  mafs,  which  dries  with  difficulty. 

Properties.  2.  This  fait  has  a  ftyptic  and  ail rin gent  tafle,  and 

1  leaves  on  the  tongue  a  thick  matter,  which  proceeds 

from  a  decompofltion  of  the  fait  by  means  of  the  fa- 

Aaitfof  When  nitrate  of  zirconia,  after  being  evaporated, 

water  and  is  put  into  diftilled  water,  a  very  fmall  quantity  only  is 
heat.  diflolved.  The  greateft  part  remains  under  the  form 
of  gelatinous  and  tranfparent  flakes.  This  fait  is  very 

T407  readily  decompofed  by  heat.  e 

OF  acids,  4.  It  is  alfo  decompofed  by  fulphuric  acid,  which 
Uc.  forms  in  the  folution  a  white  precipitate,  foluble  m  ex- 

cefs  of  acid  *,  by  carbonate  of  ammonia,  which  pro¬ 
duces  a  precipitate,  foluble  in  an  excefs  of  this  fait  $ 
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and  by  an  infufion  of  nut  galls  in  alcohol,  which  af¬ 
fords  a  white  precipitate,  foluble  in  an  excefs  of  this 
infufion.  But  if  the  zirconia  contains  iron,  the  colour 
of  the  precipitate  is  bluiffi  gray,  of  which  a  part  re¬ 
main  in  the  folution,  communicating  to  the  liquor  a 
pure  blue  colour.  When  this  liquid  is  mixed  with 
carbonate  of  ammonia,  it  affords  a  purple  matter,  by 
the  refra£led  rays,  but  of  a  violet  colour  by  refle&ed 
light.  Cryftallized  gallic  acid  alfo  precipitates  the 
nitrate  of  zirconia,  of  a  bluiffi  gray  colour.  Moft  of 
the  other  vegetable  acids  alfo  decompofe  this  fait,  and 
form  combinations  with  the  earth  which  are  infoluble 
in  water  *. 


Z'rcc! 

&c: 


4.  Nitrite  of  Zirconia. 


*  Anm 
Chim.  - 


Unknown. 


5.  Muriate  of  Zirconia. 

1.  Of  all  the  acids,  the  muriatic  combines  moft  readi- prep^3' 
ly  with  zirconia,  when  the  latter  is  in  the  ftate  of  car-  tion. 
bonate.  This  fait  was  firft  formed  by  Klaproth,  and  its 
properties  w  ere  afterwards  more  particularly  inveftigated 

by  Vauquelin.  . 

2.  The  muriate  of  zirconia  has  no  colour,  but  poffeffes  Propent 
a  very  aftringent  tafte,  is  very  foluble  in  water,  and  alfo 

in  alcohol.  By  flow  evaporation,  it  affords  fmall,  tranf¬ 
parent,  needle-formed  cryftals,  whofe  figure  has  not 
been  determined.  When  muriate  of  zirconia  contains 
any  portion  of  filica,  the  cryftals  are  cubical,  have  little 
confiftence,  and  refembl?  a  jelly.  Thefe  cryftals,  ex¬ 
pofed  to  the  air,  gradually  lofe  their  tranfparency,  and 
are  diminiffied  in  volume.  There  are  formed,  in  the 
middle  of  the  mafs,  white  Alky  cryftals  in  the  ffiape  of 
needles,  which  arife  from  the  cubes.  #  i$a 

3.  Muriate  of  zirconia  is  decompofed  by  heat,  which  Adion 

drives  off  the  acid.  It  is  even  decompofed  in  the  heat, 
mouth  by  means  of  the  faliva.  .  _  ^  1501I 

4.  a.  It  is  alfo  decompofed  by  fulphuric  acid,  which  Of  acid 
forms  a  precipitate  with  the  earth  in  heavy  white 
flakes,  while  another  part  is  retained  in  folution  by 

the  muriatic  acid.  But  by  the  affiftance  of  heat,  the 
latter  is  diffipated,  and  the  remaining  part  of  the  ful- 
phate  of  zirconia  is  depoftted.  If  the  evaporation  be 
flopped  before  it  is  brought  to  a  ftate  of  drynefs,  it  af¬ 
fumes  the  appearance  of  a  jelly  by  cooling.  The  fal- 
phate  of  zirconia  is  then  foluble  in  muriatic  acid.. 

b.  This  fait  is  alfo  decompofed  by  the  phofphoric,  ci¬ 
tric,  tartaric,  oxalic,  and  facla&ic  acids,  which  form¬ 
ing  with  its  bafe  infoluble  compounds,  precipitate  in 
the  form  of  white  flakes. 

c.  The  gallic  acid  precipitates  the  muriate  of  zirco- 
nia  in  the  form  of  white  matter,  if  the  fait  has  been 
pure,  but  of  a  grayiffi  green  if  it  contain  iron.  In 
the  latter  cafe,  the  precipitate  becomes,  when  dry,  of 
a  Alining  black  colour,  which  has  the  fame  appearance 
as  china  ink.  The  liquid,  in  which  are  formed'  the 
gallates  of  zirconia  and  iron,  preferves  a  green  colour  ; 
and  although  new  portions  of  gallic  acid  are  added, 
no  farther  precipitation  is  produced.  But  the  carbo¬ 
nate  of  ammonia  throws  down  a  copious  flaky  matter, 
which  has,  a  purple  colour,  and  nearly  refembles  that 
of  lees  of  wine.  Thus,  it  appears,  that  the  gallic. acid 
has  a  greater  affinity  for  zirconia  than  the  muriatic^ 
and  that  the  gallates  of  zirconia  and  iron  are  foluble  in 

muriatic  ackL  , 

d.  Ine 


ttpnia, 

Lc. 
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d.  The  carbonate  of  potafli,  when  fully  faturated, 
decompofes  the  muriate  of  zirconia  •,  and  although  this 
folution  is  attended  with  efFcrvefcenee,  the  precipitate 
wafhed  and  dried  in  the  air,  retains  a  large  proportion 
of  carbonic  acid  ;  for  when  this  earth  is  afterwards 
diflolved  in  acids,  it  produces  a  brifk  efFervefcence. 
The  carbonate  of  ammonia  at  firft  forms  a  precipitate 
in  the  folution  of  muriate  of  zirconia.  This  precipi¬ 
tate  is  in  great  part  re-difFolved  by  new  additions  of 
the  ammoniacal  fait,  and  there  is  produced  a  triple 
fait,  which  may  be  decompofed  by  heat. 

e.  A  folution  of  fulphurated  hydrogen  gas  in  water, 
mixed  with  a  folution  of  muriate  of  zirconia  containing 
iron,  becomes  turbid,  and  produces  a  reddifh  colour  \ 
but  there  is  no  real  precipitate.  Hydrofulphuret  of 
ammonia  inftaitfly  precipitates  this  earth  of  a  fine 
green  colour,  which  appears  black  when  it  is  dry. 
When  this  precipitate  is  placed  on  burning  coals,  it 
emits  the  odour  of  fulphurated  hydrogen  gas,  and  be¬ 
comes  of  a  purple  blue  colour  when  reduced  to  pow¬ 
der. 

f  Pure  alumina  dccompofes  the  muriate  of  zirconia, 
with  the  aid  of  heat.  The  alumina  is  diffolved,  the 
liquid  becomes  milky,  and  alfumes  the  form  of  a  jelly 
as  it  cools.  It  has  been  remarked,  when  the  muriate 
of  zirconia  contains  iron,  it  remains  in  folution  with 
the  alumina,  and  the  zirconia,  which  has  been  precipi¬ 
tated  in  this  way,  contains  no  perceptible  portion  of 
this  metal. 

g.  The  prufliate  of  mercury  produces  in  the  folution 
of  muriate  of  zirconia,  a  copious  white  precipitate, 
which  is  foluble  in  muriatic  acid. 

h.  A  plate  of  zinc  introduced  into  a  folution  of  muri¬ 
ate  of  zirconia,  produces  a  flight  efFervefcence.  The 
liquid  becomes  milky,  and  affumes  the  appearance  of  a 
white  femitranfparent  jelly  in  a  few  days*. 

6.  Fluate  of  Zirconia.  “I 

7-  Borate  of  Zirconia.  _  l  Unknown. 

8.  Phofphate  of  Zirconia.  1 

9.  Phofphite  of  Zirconia.  J 

10.  Carbonate  of  Zirconia. 

When  an  alkaline  carbonate  in  folution  is  added  to 
a  folution  of  muriate  of  zirconia,  the  earth  is  precipi¬ 
tated  without  efFervefcence  •,  and  wrhen  this  preci¬ 
pitate  is  expofed  to  heat  in  clofe  vefFels,  it  gives  out 
carbonic  acid  gas.  It  alfo  enters  into  combination  with 
the  alkaline  carbonates,  and  forms  with  them  triple 
falts.  This,  Vauquelin  obferves,  is  one  of  the  remark¬ 
able  characters  of  this  fait. 

The  component  parts  of  carbonate  of  zirconia,  ac¬ 
cording  to  the  fame  chemift,  are, 

Acid  and  water,  44.5 
Zirconia,  55*5 
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with  it  a  fait  which  does  not  cryflallize.  When  the  <  Metals.  ^ 
folution  is  evaporated  to  drynefs,  the  acetate  of  zirconia 
remains  in  the  ftate  of  powder.  This  fait  has  an  aftrin- properties, 
gent  tafte,  is  not  altered  by  expofure  to  the  air,  and  is 
very  foluble  in  water  and  in  alcohol.  This  fait  feems 
to  have  lefs  tendency  to  be  decompofed  by  heat  than 


1 00.0 


11.  Arfeniate  of  Zirconia. 

12.  Tungftate  of  Zirconia. 

13.  Molybdate  of  Zirconia. 

1 4.  Chromate  of  Zirconia. 
1*5.  Columbate  of  Zirconia. 


J>  Unknown. 


the  nitrate  of  zirconia  *. 


*7- 

18. 

19. 

20. 


Oxalate  of  Zirconia. 
Tartrate  of  Zirconia. 
Citrate  of  Zirconia. 
Malate  of  Zirconia. 


1 

>  Unknown. 
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1 6.  Acetate  of  Zirconia. 

x\cetic  acid  combines  witk  zirconia,  and  forms 


21.  Gallate  of  Zirconia. 

Gallic  acid  added  to  a  folution  of  muriate  of  zirconia,. 
it  has  been  already  mentioned,  produces  a  precipitate 
of  a  white  matter,  which  is  the  gallate  of  zirconia.  The 
properties  of  this  compound  have  not  been  examined. 

Benzoate  of  Zirconia. 

Succinate  of  Zirconia. 

Saccolate  of  Zirconia. 

Camphorate  of  Zirconia. 

Suberate  of  Zirconia.  Unknown. 
Mellate  of  Zirconia. 

LaCtate  of  Zirconia. 

Prufliate  of  Zirconia. 

Sebate  of  Zirconia. 


22. 
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1.  The  metals,  on  account  of  their  importance  and  Importance 
utility,  have  always  greatly  occupied  the  attention  of of  metals* 
mankind.  Indeed  fuch  is  their  importance,  that  man 

could  not  take  a  Angle  ftep  in  the  improvement  even  of 
the  flmpleft  of  the  arts  of  life,  without  the  afliftance  of 
fome  of  the  metals.  In  this  view,  the  origin  and  im¬ 
provement  of  many  arts,  and  the  knowledge  of  metal¬ 
lic  fubftances,  may  be,  in  fome  meafure,  confidered  as 
coeval.  The  metals,  therefore,  became  very  early, 
and  were  probably  the  firft  objects  of  chemical  invefti- 
gation.  In  the  extraordinary  purfuits  of  the  alchemifts, 
they  were  the  fubje&s  of  their  eager  refearches,  in  the 
difeovery  of  the  means  of  converting  the  more  abund¬ 
ant  and  bafer  metals,  as  they  were  called,  into  thofe 
which  were  more  valued,  on  account  of  their  durabi¬ 
lity  and  fcarcity.  They  failed  of  their  purpofe  ;  but 
their  labours  were  not  in  vain.  The  faCts  which  they 
difeovered  in  the  progrefs  of  their  inveftigations,  were 
of  no  (mail  importance  to  fcience. 

2.  The  metals  are  diftinguifhed  from  other  fub- Characters* 
fiances  by  a  number  of  charaCteriftic  properties.  Thefe 

are,  brilliancy,  colour,  opacity,  denfity,  hardnefs,, 
elafticity,  dudility,  malleability,  tenacity,  fufibility, 
power  of  conducting  caloric  and  elearicity.  .  1506 

3.  Luftre  or  brilliancy  is  one  of  the  moft  linking;  Brilliancy* 
charaaeriftic  properties  of  metallic  fubftances,  and 

hence  it  has  been  denominated  metallic  luQre*  This  is 
owing  to  the  refie&ion  *  of  a  great  proportion  of  the 
rays  of  light  by  metallic  fur  faces.  On  account  of  this 
property,  metals  are  employed  in  the  conltru&ion  of 
mirrors..  Other  fubftances,  indeed,  exhibit  the  ap¬ 
pearance  of  this  brilliancy,  which  is  the  cafe  with 
the  mineral  called  mica  ;  but  in  this  fubftance,  as  welt 
as  every  other  which  is  not  metallic,  it  is  merely 
fuperficial,  and  it  entirely  difappears  when  the  furface' 

is 
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is  broken,  or  fcratched  with  a  {harp-pointed  inftru- 
ment.  But  the  metal,  treated  in  the  fame  way,  be¬ 
comes  more  brilliant.  The  following  is  the  order  in 
which  the  metals  pollefs  this  luftre  ; 

Platina, 

Steel, 

Silver, 

Mercury, 

Gold, 

Copper, 

Tin, 

Zinc, 

Antimony, 

Bifmuth, 

Lead, 

Arfcnic, 

Cobalt  5  and  the  other  brittle  metals. 

4.  Colour  is  one  of  the  conftant  properties  of  me¬ 
tallic  fubftances,  while  it  is  only  accidental  and  vari¬ 
able  in  other  minerals.  And  as  the  metals  are  the 
moll  opaque,  and  the  denfeft  bodies  in  nature,  colour 
in  them  is  very  intenfe,  or  rather  confounded  with 
theirbrilliancy.  The  prevailing  colour  of  metals  is  wh  ite  $ 
f©me  however  are  yellow,  and  others  reddifh.  Thofe 
of  a  white  colour  were  formerly  diftinguiflied  by  the 
name  of  lunar  metals ,  becaufe  fiver,  which  was  called 
luna,  being  placed  at  the  head  of  thefe  metals,  has  a 
white  colour.  Gold,  which  was  diftinguiflied  by  the 
name  of  fol,  having  a  yellow  colour,  gave  the  name 
of  folar  metals  to  fuch  is  refembled  it.  The  colour  of 
metals  is  permanent,  while  they  remain  unaltered  }  but 
it  is  often  totally  loft  when  they  enter  into  new  com¬ 
binations. 

5.  It  is  generally  admitted,  that  all  metallic  fub- 

ftanccs  are  perfectly  opaque.  Newton  indeed  obferv- 
ed,  that  gold-leaf  when  reduced  to  of  an  inch 

thick,  appeared  of  a  green  colour,  from  which  he  con¬ 
cluded  that  it  tranfmits  the  green  rays  j  and  he  fup- 
pofed  that  other  metals  might  alfo  tranfmit  light,  if 
they  were  fufRciently  thin.  But  no  metal  has  yet 
been  found  fo  malleable  as  to  be  reduced  to  that  ftate 
of  thinnefs  to  permit  light  to  pafs  through  it.  Silver- 
leaf,  fo  thin  as  to  be  only  -r^oWo  Part  °f  an  inch,  is 
quite  opaque. 

6.  The  metals  are  particularly  diftinguifhed  from 
other  fubftances  by  {heir  denfity.  Metallic  fubftances 
have  a  greater  fpccific  gravity  than  any  other  bodies 
in  nature  \  that  is,  the  quantity  of  matter  contained 
in  a  given  bulk,  is  greater  in  the  metals  than  in  other 
fubftances.  Even  the  lighteft  of  the  metals  poffefs  a 
greater  denfity  than  the  heavieft  bodies  known  of  any 
other  kind  of  matter.  The  particles  of  which  they 
are  compofed  muft  therefore  be  in  clofer  conta£t  than 
in  any  other  body.  To  this  greater  denfity  is  owing 
their  fuperior  luftre. 

7.  The  metals  differ  from  each  other  greatly  in  de¬ 
grees  of  hardnefs.  In  general,  metallic  fubftances  are 
not  fo  hard  as  many  other  natural  bodies.  The  de¬ 
gree  of  hardnefs  does  not  depend  on  the  denfity,  for 
the  hardeft  metals  are  by  no  means  the  heavieft.  This 
property,  therefore,  muft  be  owing  to  the  nature  of 
the  particles  of  which  the  metal  is  compofed,  or  to 
fome  peculiar  difpofttion  or  arrangement  of  thefe  par¬ 
ticles.  It  is  found  that  fome  of  the  metals  can  be 


hardened  by  art,  merely  by  hammering,  or  by  fudden  Meta-/ 1 L 
cooling  after  being  heated.  The  hardnefs  of  metals,  r 

too,  is  greatly  increafed  by  being  combined  with  each 
other,  or  with  other  fubftances  \  as,  for  inftance,  when  # 
copper  and  tin  are  combined  together,  or  iron  and  car- 
bone  in  the  formation  of  fleel,  the  utility  of  which  lat¬ 
ter,  as  it  is  applied  for  cutting  inftruments,  depends  on 
its  hardnefs.  Metallic  fubftances,  in  comparing  their 
different  degrees  of  hardnefs,  have  been  divided  into 
eight  claffes,  which  are  arranged  in  the  following  order. 

lft,  Iron  and  manganefe. 

2d,  Platina  and  nickel. 

3d,  Copper  and  bifmuth. 

4th,  Silver. 

5th,  Gold,  zinc,  and  tungften. 

6th,  Tin  and  cobalt. 

7th,  Lead  and  antimony. 

8th,  Arfenic. 

Mercury  being  always  fluid  at  the  ordinary  tempera¬ 
ture  of  the  atmofphere,  cannot  be  compared  with  re¬ 
gard  to  this  property  \  and  the  degree  of  hardnefs 
which  fome  of  the  other  metals  poffefs  has  not  been 
afeertained.  * 

8.  The  elafticity  of  metals  feems  to  follow  the  fame  Elafticity 
order  in  which  they  poffefs  the  property  of  hardnefs. 

The  elafticity  of  fome  metals  can  be  increafed  in  the 
fame  way  as  their  hardnefs,  either  by  mechanical 
means,  as  by  hammering,  or  by  new  combinations.  j^I2 

9.  One  of  the  moil  important  phyfical  properties  of  Ductility 
the  metals,  is  du&ility.  By  this  is  meant  that  peculiar 
property  which  fome  metals  poffefs,  of  being  drawn  out 

into  wire,  without  deftroying  or  diminifhing  the  colie- 
five  power  of  their  particles.  Some  metals  poffefs  this 
property  in  a  great  degree,  while  others  are  entirely 
deprived  of  it )  and  fome  metals  are  extremely  du<ftile, 
while  they  pofiefs  in  a  very  fmall  degree  another  pro¬ 
perty,  namely  malleability.  Iron  is  one  of  the  moft 
du&ile  metals,  but  is  much  lefs  malleable  than  many 
others. 

10.  Malleability  is  alfo  one  of  the  moft  valuable  Mallealv 
properties  of  metallic  fubftances.  By  this  property  lity. 
they  can  be  reduced  to  any  form  or  fbape  which  may 

be  wanted,  for  thofe  purpofes  to  which  they  are  to  be 
applied.  This  property  of  malleability  is  luppofed  to 
depend  on  the  form  of  the  particles,  or  on  the  mode 
of  their  aggregation.  Thofe  metals  which  poffefs  this 
property  of  malleability  or  laminability,  feem  to  be 
compofed  of  fmall  plates,  while  the  du<ftile  metals 
feem  to  have  their  particles  arranged  in  a  fibrous  form. 

When  metallic  fubftances  are  hammered,  they  be¬ 
come  harder,  denfer,  and  more  elaftic,  which  is 
owing  to  their  particles  being  brought  into  clofer  corf- 
ta<ft. 

it.  Tenacity  is  expreflive  of  the  power  of  cohefion  Tenacity.1  * 
between  the  particles  of  metallic  fubftances.  Different 
metals  poffefs  this  property  in  very  different  degrees. 

The  method  which  has  been  adopted  to  eftimate  the 
different  degrees  of  tenacity,  is  by  fufpending  wires  of 
the  fame  diameter  of  the  different  metals  by  one  ex¬ 
tremity,  and  attaching  weights  to  the  other,  till  the 
wires  are  broken.  Iron,  which  has  the  greateft  tena¬ 
city  of  all  the  metals,  when  formed  into  wire,  of  an 
inch  in  diameter,  will  fupport  a  weight  of  500  lb.  with¬ 
out  breaking,  while  a  wiro  of  lead  of  the  fame  diame¬ 
ter, 
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ter,  can  only  fupport  about  29  lbs.  The  following  is 
the  order  of  the  duff  lie  metals,  according  to  the  degree 
of  their  tenacity. 

Iron, 

Copper, 

.Platina, 

Silver, 

Gold, 

Tin, 

Lead. 

12.  Another  property  of  the  metals  is  fufibility. 
When  they  are  expofed  to  a  fufficient  degree  of  heat, 
they  melt,  and  are  reduced  to  the  date  of  liquidity. 
One  of  the  metals,  namely  mercury,  is  always  in  the 
fluid  date,  at  the  ordinary  temperature  of  the  atmo- 
fphere.  The  different  metals  which  are  generally  in 
the  folid  date,  require  very  different  temperatures  for 
their  fufion.  Thus  lead  and  tin  require  comparatively 
a  lower  temperature  to  be  melted  5  while  gold  and  pla¬ 
tina  can  only  be  brought  to  the  date  of  fudon,  by  the 
greated  degree  of  heat  that  can  be  applied. 

13.  Metallic  fub dances  are  the  bed  conductors  of 
caloric,  but  the  comparative  degrees  of  this  property 
have  not  been  afeertained.  They  are  alfo  found  to  be 
the  bed  conductors  of  ele&ricity. 

14.  The  metals  poffefs  fome  properties  in  com¬ 
mon  with  other  fubdances,  as  tade  and  fmell,  by 
which  fome  of  them  are  peculiarly  didinguiflicd  \  and 
in  being  fufceptible  of  crydallization,  which  is  the 
cafe  with  fome,  or  of  being  volatilized,  as  happens  to 
others. 

1 3.  But  metallic  fubdances  are  not  only  of  vad 
importance  in  the  arts  of  civilized  life,  on  account  of 
the  properties  which  we  have  now  detailed,  which  be¬ 
long  to  them  in  the  metallic  date  j  but  many  of  them 
are  not  lefs  valuable  in  thofe  changes  which  they  un¬ 
dergo  by  new  combinations,  and  the  new  properties 
they  acquire,  in  confequence  of  thefe  changes.  One 
of  the  fird  and  mod  ordinary  changes  to  which  metal¬ 
lic  fubdances  are  fubjeft,  is  their  combination  with 
oxygen.  This  is  called  in  chemical  language  oxidation. 
When  a  metal,  as,  for  indance,  a  piece  of  iron,  is  ex¬ 
pofed  to  the  air,  when  it  is  moid,  it  foon  undergoes  a 
remarkable  change.  It  lofes  its  metallic  ludre,  and 
the  furface  is  covered  with  a  brownidi  powder,  well 
known  by  the  name  of  rujl .  T  his  change  is  owing  to 
the  combination  of  oxygen  with  the  metal,  and  the 
rud  of  the  metal  in  this  date  is  known  in  chemidry  by 
the  name  of  oxide.  The  procefs  by  which  this  com¬ 
pound  of  oxygen  and  d  metallic  fubdance  is  formed,  is 
called  oxidation ,  and  the  produ<St  is  denominated  an 
oxide. 

16.  But  this  procefs  of  oxidation  is  cffe&cd  more  ra¬ 
pidly  when  metals  are  expofed  to  the  a£lion  of  heat j 
and  indeed  many  metals  require  a  very  high  tempera¬ 
ture  to  produce  the  combination,  while  it  cannot  be 
accompliflied  in  others  by  the  greated  degree  of  heat 
that  can  be  produced.  This  procefs  w  as  formerly  called 
calcination ,  or  calcining  the  metal  \  and  the  product, 
now  denominated  an  oxide ,  w-as  didinguifhed  by  the 
name  of  calx  or  calces ,  from  its  being  reduced  to  the 
date  of  powder,  in  the  fame  way  as  limedone,  by  burn¬ 
ing. 


17.  Metals  differ  very  much  from  each  other  in  the  Metals, 
circumdances  in  which  this  oxidation  takes  plaee,  in  ”-v— ^ 
the  temperature  which  is  neceffary,  the  facility  of  the  Areoxfclat- 
combination,  the  proportions  of  oxygen  which  com-edindff- 
bine,  and  the  force  of  affinity  between  the  condituent  ferent  cir- 
parts  of  the  oxide.  Some  metals  are  oxidated  in  thecum^anceSi 
lowed  temperature,  as,  for  indance,  iron  and  man- 

ganefc  ;  while  others  require  the  greated  degree  of 
heat  that  can  be  applied.  Such  are  diver,  gold,  and 
platina.  .  Isao 

1 8.  The  facility  with  which  oxidation  takes  place  in  the  air. 

in  fome  metals  is  fo  great,  fueh  as  iron,  tin,  lead,  cop¬ 
per,  and  manganefe,  that  they  mud  be  completely  de¬ 
fended  from  the  a&ion  of  oxygen  }  but  in  gold  and  pla¬ 
tina,  no  perceptible  change  is  obferved,  for  what¬ 
ever  length  of  time  they  are  expofed  to  the  atmo- 
fphere.  1521 

19.  This  oxidation  and  the  quantity  of  oxygen  ab-  Proportion 
forbed  is  proportional  to  the  temperature.  There 

however,  many  metals  which  combine  with  a  determi-  nate> 
nate  proportion  of  oxygen  at  certain  temperatures,  and 
from  this  may  be  edimated  the  quantity  of  oxidation 
from  the  degree  of  heat  which  has  been  applied.  The 
rapidity  of  the  oxidation  is  aimed  always  increafed  by 
the  elevation  of  temperature.  In  this  way  adtual  com-, 
budion  or  inflammation  is  produced.  rlhus  filings  of 
metals  thrown  upon  a  body  in  the  date  of  ignition, 
give  out  brilliant  fparks  ;  and  deel,  druck  upon  a  flint, 
burns  with  a  vivid  flame  in  the  air,  in  confequence  of 
the  great  heat  which  is  communicated  to  it  by  percuf- 
flon. 

20.  Metallic  fubdances  combine  with  very  different 
proportions  of  oxygen  \  and  this  quantity  varies  ac¬ 
cording  to  the  manner  in  which  the  procefs  has  been 
condu&ed,  or  the  temperature  to  which  the  metal  has 

been  expofed.  l^2Z 

21.  In  thefe  different  dates  and  conditions  of  oxida- Different 
tion,  different  phenomena  are  exhibited.  Sometimes  phenomena.’, 
the  metal  becomes  red-hot  and  is  inflamed  \  fometimes°/ox^a“ 
the  oxidation  takes  place  without  fufion,  or  does  not 
combine  with  oxygen  till  after  it  has  been  melted  j 
fometimes  it  is  covered  with  a  brittle  crud,  or  with  a 
fubdance  in  the  form  of  powder.  At  other  times  a  pel¬ 
licle,  exhibiting  different  colours,  forms  on  the  fur- 

face  ;  but,  in  all  cafes,  the  metal  is  tarnifhed,  lofes  its 
brilliancy  and  its  colour,  and  affumes  another,-  which 
announces  the  change  that  has  taken  place.  f  . 

22.  Another  difference  which  takes  place  among  Different 
metals,  is  the  different  degrees  of  force  with  which  the  affinities* 
oxygen  adheres  to  the  metal.  The  knowledge  of  this, 

and  the  different  degrees  of  affinity  between  oxygen 
and  metallic  fubdances,  is  of  great  importance  in  many 
operations  and  chemical  refults. 

23.  During  the  fixation  of  oxygen  in  metallic  fub- Caloric 
dances,  it  is  abforbed  by  fome  in  its  folid  date,  and  gi^n  out 
gives  out  a  great  deal  of  caloric.  In  others  it  is  com-jjur!n&  ox** 
bined,  without  giving  ont  the  fame  quantity.  T'his datlon“ 
proportion  of  caloric  given  out  correfponds  to  the  faci¬ 
lity  with  which  oxides  part  w  ith  their  oxygen,  or  are 
reduced  to  the  metallic  date.  Thofe  which  have  com¬ 
bined  with  oxygen  with  the  greater  proportion  of  calo¬ 
ric,  are  mod  cafily  reduced  5  but  thofe,  on  the  contrary, 

in  which  the  oxygen  has  been  deprived  of  its  caloric, 
arc  reduced  to  the.  metallic  date  by  a  gr£at  addition  of 

caloric,. 
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caloric,  and  the  greateft;  number  of  oxides  require  the 
addition  of  fubftances  whofe  affinity  for  oxygen  is  greater 
than  that  of  the  metal. 

24.  Metallic  oxides  are  extremely  different  in  dif¬ 
ferent  metals,  and  even  in  the  fame  metal,  according  to 
the  proportion  of  oxygen.  They  are,  however,  pof- 
feffed  of  fome  common  properties.  They  are  all  in  the 
form  of  powder  or  earthy  fubftance,  or  fo  brittle  as  to 
be  eafily  reduced  to  this  ftate.  They  exhibit  every 
fhade  of  colour  front  pure  white  to  brown  and  deep 
red,  and  they  are  heavier  than  the  metals  from  which 
they  have  been  obtained.  Some  oxides  are  revived, 
as  it  is  called,  or  are  reduced  to  the  metallic  ftate, 
merely  by  being  in  contadt  with  light  or  caloric.  Some 
require  the  addition  of  a  combuftible  fubftance  and  a 
high  temperature  5  while  others  have  fo  ftrong  an  affini¬ 
ty  for  oxygen,  that  they  cannot  be  deprived  of  it  by 
the  ftrongeft  heat,  but  become  fuftblo  in  the  fire,  and  af¬ 
ford  a  glaffy  matter  more  or  lefs  coloured,  and  even  ferve 
as  a  flux  to  the  earths.  Some  oxides  are  Volatile,  but  the 
greateft  number  are  fixed.  Some  have  an  acrid  and 
cauftic  tafte,  are  more  or  lefs  foluble  in  water,  and 
even  poffefs  an  acid  quality  \  others  are  infoluble  and 
infipid. 

25.  Obferving  this  remarkable  change  produced  on 
metallic  fubftances  by  the  adlion  of  air  or  of  heat,  phi- 
lofophers  began  early  to  account  for  it.  According 
to  Beecher  and  Stahl,  the  founders  of  chemical  fcience, 
metals  are  compofed  of  earths  and  phlogifton,  and  the 
procefs  which  takes  place  during  the  calcination  of  a 
metal,  is  merely  depriving  it  of  its  phlogifton.  This 
do&rine,  which  had  undergone  Various  modifications, 
from  the  difficulties  which  it  prefented  in  accounting 
for  the  phenomena  of  the  calcination  of  metals,  was 
finally  overthrown  by  the  celebrated  experiments  of 
Lavoifier.  In  one  of  thefe  experiments  he  introduced 
eight  ounces  of  tin  into  a  glafs  retort,  and  having  her¬ 
metically  fealed  it,  after  previous  heating  to  expel 
fome  of  the  air,  it  was  accurately  weighed,  and  ex¬ 
posed  to  heat.  The  tin  melted  ;  .and  a  pellicle  ap¬ 
peared  on  its  furface,  which  was  foon  converted  into  a 
gray  powder.  The  heat  was  continued  for  three  hours, 
but  no  farther 4  change  appeared  upon  the  metal. 
When  the  retort  was  cooled,  it  was  found  to  have  the 
fame  weight  as  before  the  operation.  The  point  of 
the  retort  was  then  broken  off,  and  a  quantity  of  air 
rufhed  in.  This  was  equal  to  10  grs.  which  was  the 
additional  weight  acquired  by  the  retort.  The  whole 
of  the  metallic  fubftance  in  the  retort  was  10  grains 
heavier  than  when  it  w'as  introduced,  fo  that  he  con¬ 
cluded,  that  the  10  grains  of  air  which  had  difappear- 
cd,  had  combined  with  the  metal,  and  caufed  its  in- 
creafe  of  weight.  The  inference  which  he  drew  from 
this  was,  that  the  calcination  of  metals  is  not  owing 
to  their  being  deprived  of  any  fubftance,  but  to  their 
combination  with  air,  and  with  the  oxygen  of  the  air  5 
for  it  was  found  by  future  experiments,  that  the  calcina¬ 
tion  or  oxidation  of  metals  could  not  be  effe&ed  with¬ 
out  oxygen  j  and  when  it  took  place  in  a  given  quan¬ 
tity  of  common  air,  it  was  only  the  oxygen  which  was 
abforbed. 

26.  But  as  a  ftill  farther  proof,  that  the  calcination 
of  metals  is  owing  to  the  abforption  of  oxygen,  they 
reduced  by  thofe  fubftance3  which  have  a  greater 
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affinity  for  oxygen.  If  charcoal  in  powder  be  mixed  Meti 
with  a  metallic  calx  or  oxide,  the  oxygen  combines 
with  the  carbone  of  the  charcoal,  forming  carbonic 
acid,  and  the  oxide  is  reftored  to  the  metallic  ftate.  If 
this  procefs  be  performed  in  clofe  veffels,  the  quantity 
of  oxygen  in  the  carbonic  acid,  correfponds  to  the 
quantity  which  was  abforbed  by  the  metal  during  cal¬ 
cination. 

27.  From  thefe  obfervations,  therefore,  it  appears 

that  metallic  fubftances  combine  with  oxygen  ’7  and  it 
has  been  obferved,  that  not  only  different  metals  com¬ 
bine  with  it  in  different  proportions,  but  the  fame  me¬ 
tal  forms  compounds  of  one,  two,  and  fometimes  three  ,  . 
different  portions.  No  combination  takes  place  be*  Metal 
tween  azote  or  hydrogen  and  metallic  fubftances  }  butc°mbi- 
fome  of  them  enter  into  combination  with  carbone,  phof-^^ c* 
phorus,  and  fulphur,  forming  carburets,  phofphurets,  * 
and  ful phu rets.  The  metals  alfo  combine  with  the 
acids,  and  form  falts,  fome  of  which  are  of  the  utmoft 
importance,  not  only  in  chemiftry,  but  alfo  in  the  arts  of 
life.  They  alfo  enter  into  combination  with  each  other, 
forming  a  clafs  of  bodies  which  are  diftinguifhed  by  the 
name  of  alloys .  ^ 

28.  Metallic  fubftances  were  formerly  divided  into  Divitifc 
noble  or  perfeR7  and  imperfeR  metals .  The  noble  or 
perfedl  metals  were  platina,  gold,  filver,  mercury  5 
and  the  property  on  which  this  chara£ter  was  founded, 
was  that  of  their  being  fufceptible  of  being  reduced  by 
being  expofed  to  heat.  The  other  metals  then  known, 

-were  called  imperfeR  metals ,  becaufe,  to  reduce  them 
to  the  metallic  ftate,  the  addition  of  fome  combuftible 
fubftance  was  found  to  be  neceffary.  They  were  alfo 
divided  into  metals  and  femimetals.  Among  the  firft 
were  included  thofe  metals,  which  were  malleable  and 
du&ile  5  the  femimetals  comprehended  thofe  which  pof- 
feffed  neither  of  thefe  properties,  and  were  therefore 
confidered  as  lefs  perfett.  Thefe  diftin&ions,  however, 
are  now  neglected,  becaufe  they  afford  no  well-found¬ 
ed  or  juft  marks  of  diferimination. 

29.  In  the  arrangement  of  the  metals  which  we  pro- 
pofe  to  follow,  that  of  Fourcroy  is  adopted.  He  has  di¬ 
vided  them  into  five  different  claffes,  according  to  their 
du&ility,  and  the  proportions  of  oxygen  with  which 
they  combine,  or  the  facility  with  which  that  combina¬ 
tion  takes  place.  In  the  firft  clafs  he  includes  thofe 
metals  which  are  brittle,  and  in  fome  of  their  combina¬ 
tions  with  oxygen  have  acid  properties.  Thefe  are, 

Arfenic, 

Tungften, 

Molybdena, 

Chromium, 

Columbium. 

The  fecond  clafs  comprehends  thofe  which  are  brittle, 
and  fimply  fufceptible  of  oxidation.  Thefe  are  the 
following  ; 

Titanium, 

Uranium, 

Cobalt, 

Nickel, 

Manganefe, 

Bifmuth, 

Antimony, 

Tellurium. 

The 
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cnk,  The  third  clafs  comprehends  thofe  metals  which  have 
►  -c.  fome  degree  of  du&ility,  which  are  only  two  in  num- 
yw*"*  her,  viz. 

Mercury, 

Zinc. 

The  fourth  clafs,  which  confifts  of  three  metals,  includes 
fuch  as  are  du&ile,  and  eafily  oxidated.  Thefc  are, 

Lead, 

Iron, 

Copper. 

The  fifth  clafs  is  compofed  of  three  metals,  which  are 
characterized  by  being  very  duCtile,  but  oxidated  with 
great  difficulty.  Thefc  are, 

Silver, 

Gold, 

Platina. 

Mural  hi-  3°*  t^ie^e  preliminary  obfervations  We  have  only 
$  L  to  add,  that  metallic  fubftances  are  found,  either  on 
the  furface  or  in  the  interior  of  the  globe,  and  either 
uncombined,  or  forming  compounds  with  different  fub¬ 
ftances.  Some  metals,  as  gold  and  platina,  are  general¬ 
ly  found  in  fmall  grains,  mixed  with  the  foil.  Thefe, 
as  well  as  the  matters  with  which  they  are  accom¬ 
panied,  have  proceeded  from  the  decompofition  of  the 
rhore  folid  parts  of  the  globe.  But  metallic  fubftan¬ 
ces,  which  are  met  with  in  greater  abundance,  exift  in 
the  interior  of  the  globe,  in  veins  which  traverfe  the 
other  ftrata  of  the  earth  in  different  directions.  The 
metals  moft  commonly  found  in  veins  are,  lead,  copper, 
filver,  zinc,  mercury,  and  antimony.  Some  exift  in 
detached  maffes. 

31.  Metals,  as  they  exift  in  the  earth,  are  either  in  a 
ftate  of  purity,  or  the  metallic  ftate,  when  they  are 
called  native  or  virgin  metals  ;  or  combined  with  each 
other,  when  they  are  faid  to  be  alloyed .  They  are 
found  alfo  combined  with  other  fubftances,  very  fre¬ 
quently  with  fulphur  $  when  they  are  faid  to  be  mine¬ 
ralized  :  or,  they  are  combined  with  oxygen,  when 
they  come  under  the  denomination  of  oxides  ;  or  they 
are  combined  with  acids  in  the  ftate  of falts. 

Sect.  I.  Of  Arsenic  and  its  Combinations. 

llory.  I.  It  would  appear  that  the  ancients  were  acquaint¬ 
ed  with  arfenic  in  its  ftate  of  combination  with  fulphur, 
which  is  a  rcddilh-colourcd  mineral,  and  was  employ¬ 
ed  by  them  in  painting  ;  and  although  Theophraftus 
arranged  it  among  metallic  ftones,  probably  on  account 
of  its  weight,  it  was  not  known  t6  poffefs  a  metallic 
fubftancc  till  the  middle  of  the  17th  century.  Para- 
celfus,  indeed,  who  lived  at  an  earlier  period,  is  faid 
to  have  known  it  in  the  metallic  ftate  *,  but  the  proeefs 
of  obtaining  it  from  orpiment  and  arfcnic,  was  only 
firft  deferibed  by  Schroeder  in  1649.  Lemery  alfo 
published  a  proeefs  for  extracting  this  metal  In  1675. 
It  was  afterwards  fully  demonftrated  by  Brandt  in 
1733,  and  hy  Macquer  in  1746,  that  arfenic  poffeffed 
peculiar  properties,  and  is  totally  diftinCt  from  all  other 
metals.  Thefe  faCts  were  farther  confirmed  by  Mon- 
532  net  *n  I773>  and  by  Bergman  in  1777. 

^’nd  na-  v  Arfenic  is  frequently  found  native,  and  is  then 
*  m  dark-coloured  maffes,  which  have  little  brilliancy, 
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and  exhibit  no  metallic  luftre,  except  at  the  fraClure. 

It  is  frequently  found  combined  with  other  metals.  In  , 
this  ftate  it  is  combined  with  iron,  and  is  known  by 
the  name  of  arfenical pyrites ,  or  mif picket.  One  of  the 
moft  frequent  combinations  of  arfenic  is  with  fulphur, 
of  which  there  are  two  principal  varieties  \  thq  one  is 
of  a  yellow  colour,  well  known  under  the  name  of  or- 
piment ,  and  the  other  red,  called  realgar ,  It  is  alfo 
fometimes  found  in  the  ftate  of  white  oxide,  or  arfeni- 
ous  acid  $  but  this  is  a  rare  occurrence. 

5.  In  whatever  ftate  arfenic  is  found,  it  can  eafily  Method  of 
be  deteCled,  by  throwing  a  little  of  it  on  burning  analyzlcn& 
coals.  The  white  fume  which  arifes,  and  the  garlic tile  ore"‘ 
fmell  which  is  exhaled,  are  fufficiently  charafreriftic  of 
this  metal.  To  obtain  the  metal  from  its  oxide,  it  may 
be  mixed  with  three  times  its  weight  of  black  flux. 

This  mixture  is  put  into  a  crucible,  to  which  another 
crucible  inverted  is  adapted.  They  are  then  to  be- 
luted  together,  to  exclude  the  air.  Apply  heat  to  the 
lower  crucible  till  it  becomes  red,  defending  the  upper 
one  as  much  as  poflible  from  the  heat,  by  means  of  a 
plate  of  iron  or  copper,  through  which  the  lower  cru*. 
cible  pafles.  When  the  apparatus  has  cooled,  a  cruft 
of  metallic  arfenic  is  found  in  the  upper  crucible,  in 
the  form  of  cryftals*  This  being  detached  and  weigh¬ 
ed,  ftiows  the  quantity  of  pure  metal  in  the  mineral 
which  has  been  tried. 

In  the  humid  way,  *  Bergman  recommends  to  treat 
native  arfenic  by  diffolving  it  in  four  parts  of  nitro- 
muriatie  acid,  concentrating  the  folution  by  evapora¬ 
tion,  and  precipitating  the  muriate  of  arfenic  which  is 
formed,  by  means  of  water.  If  there  is  any  filver,  it 
is  firft  precipitated  in  the  form  of  an  infoluble  muriate, 
and  iron  is  fometimes  found  in  the  folution  precipitated 
by  water. 

The  fulphurets  of  arfenic  are  to  be  treated  by  muri¬ 
atic  acid,  adding  a  fmall  quantity  of  nitric  acid,  to  fe- 
parate  the  fulphur.  The  oxide  of  arfenic  may  then 
be  precipitated  by  water.  The  pure  metal  may  be  ob¬ 
tained  by  immerfing  a  plate  of  zinc  in  the  folution, 
having  previoufly  added  a  quantity  of  alcohol.  T534 

4.  Arfenic  is  in  the  form  of  fmall  plates  of  a  blackifh  Properties, 
gray,  brilliant,  and  metallic  colour,  with  conliderable 

luftre  where  there  is  a  frefh  fra&ure.  The  fpecific 
gravity  is  8.31.  It  is  extremely  brittle,  and  is  there¬ 
fore  eafily  reduced  to  powder.  It  has  neither  fmell 
nor  perceptible  tafte  wheli  it  is  cold ;  but  when  it  is 
heated,  and  in  the  ftate  of  vapour,  it  is  remarkable  for 
a  ftrong  fetid  odour  of  garlic.  It  fublimes  before  it 
melts,  fo  that  its  fufing  point  is  not  known.  It  is  the  . 
moft  volatile  of  all  the  metals.  When  flowly  fublimed, 
it  cryftallizes  in  the  form  of  regular  tetrahedrons,  and 
fometimes  in  that  of  o&ahedrons.  The  tetrahedron  is 
the  form  of  its  integrant  molecule.  m 

5.  When  arfcnic  recently  prepared  is  expofed  to  theA&ionof 
air,  it  is  foon  tarnifhed,  lofes  its  luftre,  becomes  at  firft  air. 
yellowifh,  and  then  paffes  to  a  black  colour.  It  lofes  at 

the  fame  time  its  hardnefs,  and  becomes  extremely  fri¬ 
able.  When  it  is  heated  in  contadl  with  air,  or  if  it 
be  thrown  in  the  ftate  of  powder  on  burning  coals, 
it  burns  with  a  blue  flame,  and  exhaling  the  ftrong 
odour  of  garlic,  is  fublimed  in.  the  form  of  a  white, 
acrid,  foluble  mafs,  which  has  been  called  the  white * 
oxide  of  arfenic,  or  white  arfenic.  By  this  latter  name 
it  is  well  known  in  the  fliops.  To  this  oxide  of  arfe- 
4  I  nic% 
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111c,  becaufe  it  poffeffes  feme  acid  properties,  Fourcroy 
lias  given  the  name  of  arfenious  acid.  This  acid  bears 
the  fame  relation  to  arfenic  acid  as  the  phofphorous  and 
fulphurous  acids  do  to  phofphorie  and  fulphuric  acids. 

6.  This  oxide  or  acid  is  extremely  volatile.  When 
it  is  heated  in  clofe  veffels,  it  is  fublimed  in  tranfparent, 
regular  tetrahedrons.  It  is  extremely  acrid  andcauftic, 
corroding  and  deftroying  the  organs  of  animals,  fo  that 
it  is  the  moft  violent  poilon  known.  The  fpecific  gra¬ 
vity  is  between  4  and  5.  It  reddens  vegetable  blues, 
and,  when  expofed  to  the  air,  it  13  covered  with  a  flight 
efflorefcence. 

*  7.  The  arfenious  acid  is  decompofed  by  hydrogen, 
carbonc,  phofphorus,  and  fulphur.  At  a  red  heat,  the 
hydrogen  and  carbone  combine  with  the  oxygen,  and 
reduce  it  to  the  metallic  ftate.  Phofphorus  and  ful- 
pliur  are  partly  converted  into  phofphorie  and  fulphu¬ 
ric  acids,  and  partly  combine  with  the  arfenic,  forming 
a  phofphuret  or  fulphuret  of  arfenic. 

8.  This  acid  is  very  foluble  in  water.  It  requires 
about  15  parts  of  boiling  water  for  its  folution,  from 
which  it  may  be  obtained  cryftallized  on  cooling,  or 
by  flow  evaporation.  The  cryftals  are  in  the  form  of 
regular  tetrahedrons.  The  folution  in  water  is  extreme¬ 
ly  acrid,  reddens  vegetable  blues,  combines  with  earthy 
bafes,  decompofes  the  alkaline  fulphurets,  and  affords 
with  them  a  yellow  precipitate  in  which  the  arfenic  re¬ 
turns  to  the  metallic  ftate.  The  component  parts  of 
arfenious  acid  are, 

Arfenic  75.2 

Oxygen  24.8 


100.0 

9.  Arfenic  combines  with  a  greater  proportion  of 
oxygen  ;  and  in  this  compound  it  ftill  exhibits  acid 
properties,  and  is  known  by  the  name  of  arfenic  acid . 
The  method  of  preparing  this  acid,  and  its  properties, 
have  already  been  deferibed,  in  the  chapter  on  acids  \ 
and  the  compounds  it  forms  with  the  alkalies  and 
earths,  have  been  particularly  detailed  in  the  chapters 
which  treat  of  thefe  fubftances. 

10.  Arfenic  does  not  decompofe  water.  It  may  be 
kept  for  any  length  of  time  under  water,  without  un¬ 
dergoing  any  change.  There  is  no  a&ion  between  ar¬ 
fenic  and  carbone  or  azote.  Arfenic,  however,  is  fo¬ 
luble  in  hydrogen  gas,  to  which  it  communicates  a  fe¬ 
tid  odour  and  a  poifonous  property. 

1 1.  Arfenic  enters  into  combination  with  phofpho¬ 
rus.  When  equal  parts  of  phofphorus  and  arfenic  are 
diftilled  together  with  a  moderate  heat,  there  is  fu¬ 
blimed  a  dark-coloured  brilliant  fubftance,  which  burns 
on  red-hot  coals,  with  a  mixed  odour  of  arfenic  and 
phofphorus.  This  is  the  phofphuret  of  arfenic,  which 
muft  be  preferved  under  water.  This  compound  may 
be  formed  under  water  at  a  boiling  temperature  in  a 
matrafs.  As  the  phofphorus  melts,  it  combines  with 
the  arfenic.  The  properties  of  this  phofphuret  of  arfe¬ 
nic  have  not  been  examined. 

1 2.  Arfenic  combines  readily  with  fulphur,  either  by 
fuflon  or  by  fublimation.  The  refult  of  this  combina¬ 
tion  is  a  yellow  or  red  mafs.  This  compound  of  fulphur 
and  arfenic,  which  is  a  fulphuret  of  arfenic,  is  found 
native.  The  red  is  known  by  the  name  of  realgar ,  and 
the  yellow  by  that  of  orpiment . 


13.  Arfenic  enters  into  combination  with  the  acids,  Arief; 
and  forms  with  them  peculiar  falts.  It  alfo  combines 
with  the  metals,  forming  alloys.  The  following  is  the 


t  arranged  by  Bergman. 

alloys,  f 

Arsenic. 

Oxide  of  Arsenic. 

*3# 

Affiiiitj 

Nickel, 

Lime, 

Cobalt, 

Muriatic  acid,- 

Copper, 

Oxalic, 

Iron, 

Sulphuric, 

Silver, 

Nitric, 

Tin, 

Tartaric, 

Gold, 

Phofphorie, 

Platina, 

Fluoric, 

Zinc, 

Sacla£lic, 

Antimony, 

Succinic, 

Sulphur, 

Citric, 

Phofphorus. 

La&ic, 

Arfenic, 

Acetic, 

Pruflic. 

14.  Arfenic,  in  the  metallic  ftate,  is  fcarcely  applied  ufes,  * 
to  any  ufe,  except  for  chemical  purpofes.  It  is  fome- 
times  alloyed  with  the  metals,  by  which  means  they  ac¬ 
quire  new  properties.  In  the  ftate  of  white  oxide,  it  is 
much  employed  in  the  arts.  It  has  even  been  exhibited 
an  internal  remedy  in  the  difeafes  of  cancer  and  inter¬ 
mittent  fevers }  but  in  all  cafes  this  terrible  poifon  ought 
'to  be  adminiftered  with  the  greateft  caution.  To  coun¬ 
teract  the  effeCts  of  arfenic,  when  it  has  been  accidental¬ 
ly  taken  into  the  ftomach,  one  of  the  beft  antidotes  is 
water  impregnated  with  fulphurated  hydrogen  gas,  or 
dome  of  the  alkaline  fulphurets  diffolved  in  water  *.  #  Fmc: 

v.  p.  80.pl 

I.  Salts  of  Arfenic. 


r.  Sulphate  of  Arfenic. 
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Concentrated  fulphuric  acid  has  no  aCtion  on  arfenic  Effed  oiff 
in  the  cold  ;  but  when  they  are  boiled  together,  anfulphuri 
effervefcence  takes  place,  fulphurous  acid  gas  is  difen- aG^‘ 
gaged,  the  arfenic  is  oxidated,  and  falls  to  the  bottom 
in  the  ftate  of  white  powder.  According  to  Fourcroy, 
this  powder  retains  but  a  fmall  portion  of  fulphuric 
acid,  the  whole  of  which  is  nearly  carried  off  by  wafh- 
ing  with  water  }  nor  are  cryftals  obtained  from  the  fo¬ 
lution.  By  evaporation  the  white  oxide  of  arfenic  is 
precipitated,  and  fulphuric  acid  remains  pure  in  the  fo¬ 
lution.  There  is  no  adlion  between  fulphurous  acid  and 
arfenic. 

2.  Nitrate  of  Arfenic. 

Concentrated  nitric  acid  produces  a  violent  a&ionofoUrk 
with  arfenic.  Nitrous  gas  is  difengaged,  and  towards 
the  end  of  the  procefs,  azotic  gas.  The  arfenic  is 
converted  at  firft  into  the  white  oxide,  which,  writh  a 
new  addition  of  acid,  pafles  to  the  ftate  of  arfenic  acid  ; 
and  when  a  great  quantity  of  nitric  acid  is  employed, 
with  the  aid  of  heat,  the  metal  is  inftantly  converted 
into  arfenic  acid.  There  remains  no  oxide  in  the  fo¬ 
lution,  and  there  is  no  nitrate  of  arfenic  formed.  But, 
according  to  Bergman,  when  the  nitric  acid  is  diluted, 
it  diffolves  the  oxide,  and  affords  a  cryftallized  fait  like 
the  white  oxide. 

3.  Muriate 


3.  Muriate  of  Arfenic. 

)  ,  I.  Muriatic  acid  has  no  aCUon  on  arfcnic  in  the 
^  cold 3  but  when  they  are  boiled  together,  the  folution 

tic  takes  place,  and  there  is  difengaged  a  fetid  gas,  which 

feems  to  be  arfeniated  hydrogen  gas.  From  this  it 
appears,  that  muriatic  acid  enables  the  arfenic  to  de- 
compofe  water.  A  little  nitric  acid  added,  promotes 
the  folution  5  and  this  folution,  heated  and  concentrat¬ 
ed  at  firft  in  clofe  veffels,  is  entirely  fublimed  in  the 
form  of  a  thick  liquid,  which  was  formerly  called  butter 
of  arfenic .  This  fait  is  decompofed  by  water  alone, 

*  1  urcroy  which  precipitates  the  metal.  The  muriate  of  arfenic, 
v  73.  therefore,  can  fcarcely  be  confidered  as  a  permanent 
1 1,547  fait* 

Ojnuria-  2.  When  arfenic  in  the  date  of  powder  is  thrown 
u  id.  into  oxymuriatic  acid  gas,  it  inftantly  catches  fire, 
burns  with  a  very  brilliant  white  flame,  and  is  convert¬ 
ed  into  white  oxide.  If  arfenic  be  added  to  liquid  oxy- 
muriatic  acid,  it  is  converted  into  arfenic  acid,  while 
the  acid  returns  to  the  ftate  of  muriatic  acid. 

4.  Fluate  of  Arfenic. 

Fluoric  acid  combines  with  the  white  oxide  of  arfe- 
uic,  and  affords  fmall  grains,  which  have  a  cryilalline 
form  \  but  their  properties  are  unknown. 

5.  Borate  of  Arfenic. 

Boracic  acid  alfo  combines  with  the  white  oxide  of 
arfenic,  and  affords  a  fait  which  is  in  the  ftate  of  white 
powder,  or  in  the  form  of  fmall  needles.  Their  proper¬ 
ties  are  alfo  unknown. 

6.  Acetate  of  Arfenic* 

Acetic  acid  enters  into  combination  with  the  white 
oxide  of  arfcnic,  and  forms  cryftals,  which  are  only 
known  to  be  difficultly  foluble  in  water. 

7.  Oxalate  of  Arfenic. 

Oxalic  acid,  combined  with  arfenic,  affords  cryftals 
in  the  form  of  prifms.  Similar  cryftals  are  obtained  by 
the  combination  of  arfenic  with  the  tartaric  acid. 

8.  Benzoate  of  Arfenic. 

Benzoic  acid  combines  with  the  white  oxide  of  ar- 
fenie,  and  by  evaporating  the  folution,  plumofe  cryftals 
are  obtained.  This  fait  has  an  acid  and  acrid  tafte,  is 
foluble  in  water,  fublimes  with  a  moderate  heat,  but 
with  a  ftronger  heat  is  decompofed,  and  is  not  precipi¬ 
tated  from  its  folutions  by  alkalies. 

Sect.  II.  Of  TUNGSTEN  and  its  Combinations. 

I.  The  name  of  tungften  is  derived  from  a  white, 
tranfparent  mineral,  which  contains  this  metal  in  the 
ftate  of  acid  united  to  lime.  This  mineral  was  ana¬ 
lyzed  by  Scheele  in  1781,  and  he  found  that  one  of 
its  component  parts  is  lime,  and  the  other  an  earthy- 
like  fubftance,  to  which  he  gave  the  name  of  tungstic 
acid.  His  difeovery  was  confirmed  about  the  fame 
time  by  Bergman,  who  conjectured  that  the  bafis  of 
the  acid  might  be  a  metallic  fubftance.  This  conjec¬ 
ture  was  verified  by  the  experiments  of  Mcffieurs 
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XPElhuyart,  two  Spaniffi  chcinifts,  who  difeovered  the  Molybdena, 
fame  metal  in  the  mineral  called  wolfram ,  and  afeer-  ,  ^c‘  f 

tained  fome  of  its  metallic  properties.  It  has  fince  been 
farther  examined  by  Vauquelin  and  Hecht,  and  by 


Allen  and  Aikin  in  London. 
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2.  This  metallic  fubftance  has  been  only  found  in  Found  na~ 
the  ftate  of  acid  in  combination  with  lime,  iron,  man-tive- 
ganefe  and  lead.  When  it  is  combined  with  lime,  it 

is  the  tungften  of  the  Swedes,  and  in  combination  with 
iron  it  is  called  wolfram. 

3.  To'  obtain  this  metal  from  the  acid,  it  is  mixed  Method  of 
with  charcoal  in  a  crucible,  and  expofed  to  a  very  obtaining 
ftrong  heat.  By  this  procefs  the  metal  was  obtained  inlt* 

the  form  of  a  fmall  button  at  the  bottom  of  the  cru¬ 
cible,  in  the  firft  experiments  which  were  made  upon  it 
by  the  German  chemifts.  This  Crumbled  to  pieces 
between  the  fingers  *,  and  when  it  was  examined  with  a 
magnifying  glafs,  it  was  found  to  confift  of  a  number  of 
metallic  globules,  none  of  which  were  larger  than  a  pin 
head.  1551 

4.  The  colour  of  the  metal  is  a  fteel  gray.  The  Properties 
fpecific  gravity  is  17.6,  or,  according  toothers  17.22. 

It  is  one  of  the  hardeft  of  the  metals.  It  is  alfo  one 
of  the  moft  infufible,  requiring  a  temperature  of  170° 
Wedgwood.  It  cryftallizes  on  cooling. 

5.  When  it  is  heated  in  the  open  air,  it  is  readily  Aftion  of 
converted  into  a  yellow  oxide,  which  afterwards,  by  a  heat, 
ftronger  heat,  becomes  of  a  black  colour,  and  then  by 
combining  with  a  greater  proportion  of  oxygen,  it  ah 

fumes  the  character  of  an  acid,  namely  the  tungftic 
acid,  whofe  properties  and  combinations  with  alkalies 
and  earths,  have  been  already  deferibed.  1353 

6.  There  is  no  aCtion  between  tungften  and  azote,  Of  phof- 
hydrogen  or  carbone.  Tungften  combines  with  phof-  P^oruS» 
phorus,  forming  a  phofphuret,  the  properties  of  which 

are  unknown.  It  alfo  combines  with  fulphur,  forming 
a  fulphuret  of  a  bluifh  black  colour,  and  which  may  be 
cryftallized.  There  is  no  action  between  this  metal 
and  fulphuric,  nitric,  or  muriatic  acids.  It  is  only 
aCted  on  by  nitro-muriatic  acid  at  a  boiling  tempera¬ 
ture,  and  nitrous  gas  is  difengaged.  Nothing  therefore 
is  known  of  the  combinations  of  tungften  with  the  other 

acids.  ^  ^  *554 

7.  This  metal  combines  with  the  other  metals,  and  Alloys, 
forms  alloys  w  ith  them. 

8.  It  is  too  little  lenown,  and  has  been  produced  in 
too  fmall  quantity,  to  be  able  to  afeertain  any  thing  of 
its  ufes  or  application. 


Sect.  III.  Of  MoLTBDENA  and  its  Combinations . 
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i.  The  mineral  called  molybdena ,  from  which  thisHiftory 
metal  is  extracted,  was  analyzed  by  Scheele  in  1778. 

He  found  that  it  contained  fulphur,  and  a  fubftance 
which  he  difeovered  to  be  poffeffed  of  acid  proper  tics* 
Previous  to  this  time,  this  mineral  had  been  confounded 
with  plumbago  or  black  lead,  which  it  refembles  in 
appearance.  The  acid  which  Scheele  obtained  from  . 
this  fubftance,  Bergman  conjectured  was  a  metallic 
oxide.  Thefe  experiments  were  repeated  by  Pelletier : 
and  lie  proved  that  molybdena  was  a  peculiar  metal 
combined  with  fulphur,  and  that  in  all  the  different 
proccffes  the  fulphur  was  feparated,  and  the  metal  oxi¬ 
dated.  The  metal  has  fince  been  called  molybdena , 

4  I  2  and 
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2nd  the  mineral  from  which  it  is  obtained  fulphuret  of 
molybdena . 

2.  Molybdena  has  never  been  found  exifting  in  any 
other  but  in  the  flate  of  fulphuret,  or  in  that  of  oxide. 
The  fulphuret  of  molybdena,  it  has  been  obferved,  was 
kng  confounded  with  plumbago,  or  the  carburet  of 
iron.  It  has,  however,  a  lefs  greafy  feel,  more  brillian¬ 
cy,  and  inclining  more  to  a  blue  colour.  It  llains  the 
fingers  lefs  than  carburet  of  iron,  and  leaves  a  bluiffi 
trace  on  paper.  It  is  difficult  to  reduce  it  to  powder, 
on  Recount  of  the  elafticity  of  the  plates  or  feales  of 
which  it  is  compofed.  'The  fulphuret  of  molybdena, 
too,  becomes  ele&ric  by  friction.  When  the  fulphuret 
of  molybdena  is  treated  with  the  blow-pipe,  it  exhales 
fulphur,  which  is  detected  by  its  odour,  and  a  white 
vapour  which  is  condenfed  oft  cold  bodies  in  the  form 
of  plates  or  cryflallized  needles,  of  a  yellowiffi  colour, 
but  which  become  blue  by  the  contact  of  the  interior 
flame.  Molybdena  has  only  been  obtained  in  black, 
friable,  agglutinated  mafles,  which  have  fome  metallic 
brilliancy  j  and  when  broken,  exhibit  fmall  round 
grains,  of  a  grayiffi  brilliant  appearance.  The  fpecific 
gravity  is  about  7,  and  it  is  extremely  infufible  \  but 
lince  the  experiments  of  Dr  Hielm,  which  were  made 
in  1781,  this  metal  has  been  procured  in  fuch  fmall 
quantity,  that  its  charadleriflic  metallic  properties 
have  not  been  ascertained. 

3.  When  molybdena  is  expofed  to  a  high  tempera¬ 
ture  in  conta£l  with  air,  it  is  converted  into  a  white 
oxide,  which  fublimes  and  cryftallizes  in  the  form  of 
brilliant  needles.  This  oxide  has  acid  properties. 
When  it  is  heated  with  combuftible  bodies,  it  affumes 
a  bluilh  colour,  with  little  brilliancy,  as  it  approaches 
to  the  metallic  flate.  According  to  Mr  Hatchet,  who 
made  a  fet  of  experiments  on  the  compound  of  this  acid 
with  lead,  the  molybdate  of  lead,  molybdena,  when  it 
is  not  in  the  metallic  flate,  appears  to  fufter  four  de¬ 
grees  of  oxigenation.  The  firfl  is  the  black  oxide, 
which  contains  the  fmallefl:  proportion  of  oxygen.  This 
oxide  is  obtained  by  expofing  to  heat  in  a  crucible,  a 
mixture  of  molybdic  acid  and  charcoal  in  powder.  A 
black  mafs  remains,  which  is  the  oxide.  The  fccond  is 
the  blue  oxide,  which  may  be  obtained  by  the  fame 
procefs,  but  it  muff  not  be  continued  fo  long.  The 
third  is  the  green  oxide,  which  feems  to  be  intermedi¬ 
ate  between  an  oxide  and  acid.  Mr  Hatchet  propofes 
to  call  it  molybdous  acid .  The  fourth  degree  of  oxida¬ 
tion  is  the  molybdic  acid  itfelf,  which  has  at  firfl  a 
white  colour  ;  but  when  it  is  fiifed  and  fublimed,  is 
converted  into  a  yellow  colour.  The  properties  of  this 
acid  and  fome  of  its  combinations  have  been  already 
deferibed  *. 

4.  Molybdena  combines  with  phofphorus  \  but  the 
properties  of  this  phofphuret  are  not  known.  It  alfo 
combines  readily  with  fulphur,  and  returns  to  the  flate 
of  fulphuret  of  molybdena,  in  which  it  has  only  been 
found  native. 

5.  Molybdena  enters  into  combination  w-ith  the 
acids,  forming  w  ith  them  peculiar  falts. 

,  6.  The  alkalies  have  the  property  of  diffolving 

molybdena,  and  of  promoting  its  oxidation.  With  the 
affiflance  of  heat  the  alkalies  form  with  the  fulphuret 
of  molybdena,  an  alkaline  fulphuret  which  holds  the 
metal  in  folution. 


CHEMISTRY. 

7.  Molybdena  enters  into  combination  with  the  me-  Chrom: 
tals,  and  forms  alloys  with  them. 


I.  Salts  of  Molybdena. 

1.  Sulphite  of  Molybdena. 

Sulphuric  acid,  with  the  affiflance  of  heat,  diffolves 


Alloys. 


molybdic  acid,  and  affords  a  colourlefs  folution  5  but 
when  it  is  cold  it  becomes  of  a  deep  blue.  But  nei¬ 
ther  this  nor  any  other  of  the  falts  of  molybdena  feem 
difpofed  to  cryllallize. 


2.  Nitrate  of  Molybdena. 

Nitric  acid  converts  the  oxides  of  molybdena  into 
molybdic  acid,  by  giving  up  its  oxygen. 

3.  Muriate  of  Molybdena. 

Muriatic  acid,  wffien  boiled  with  the  oxide  of  mo- 
lybdena,  affords  a  folution  of  a  deep  blue  colour,  and 
there  is  formed  a  blue  precipitate. 

4.  Fluate  of  Molybdena. 


Fluoric  acid  forms  a  compound  with  the  oxides  of 
molybdena.  The  folution  is  of  a  greenifli  yellow  co¬ 
lour  when  it  is  hot ;  but  when  it  is  evaporated  to  dry- 
nefs,  it  becomes  of  a  greenifh  blue. 


5.  Phofphate  of  Molybdena. 


The  oxide  of  molybdena  is  diffolved  by  phofphoric 
acid  with  the  affiflance  of  heat,  and  a  folution  of  a  blue 
colour  is  obtained. 


6.  Acetate  of  Molybdena. 

7.  Oxalate  of  Molybdena. 

8.  Tartrate  of  Molybdena. 

9.  Benzoate  of  Molybdena. 

All  thefe  falts  in  folution  are  of  a  blue  colour,  and 
when  evaporated  to  drynefs,  afford  a  blue  powder. 
They  are  formed  by  digefling  the  feveral  acids  with 
the  oxides  of  molybdena. 


Sect.  1 V.  Of  CHROMIUM  and  its  Combinations . 


1.  This  metal  was  difeovered  by  Vauquelin  in  1797,  Hiftory 
in  a  mineral  called  the  red  lead  ore  of  Siberia.  This  I 
ore  had  been  formerly  analyzed  by  feveral  chemifls, 
and  even  by  Vauquelin  himfelfj  but  their  refultsof  the 
nature  of  its  compolition  only  agreed,  that  lead  was  one 
of  its  conflituent  parts.  Vauquelin  by  his  lafl  analyfis* 
found  that  it  contained  lead,  combined  with  the  new 
acid,  of  which  the  bafis  is  a  metal, 


7  A  '  j  r()(l 

2.  The  procefs  Which  he  followed  was  the  following: 


Analyte! 


He  boiled  one  part  of  the  red  lead-ore  of  Siberia  w'ith  the  ore- 
two  of  carbonate  of  potafh,  in  200  parts  of  water.  The 
potaffi  combined  with  the  new  acid,  while  the  carbo¬ 
nic  acid  united  to  the  lead.  The  carbonate  of  lead 
precipitated  to  the  bottom  in  the  form  of  a  white  pow¬ 
der,  and  the  new  fait  remained  in  folution.  By  adding 
nitric  acid,  the  new  fait  was  decompofed,  the  aeid 
combining  with  the  potaffi.  This  mineral  is  complete¬ 
ly  diffolved  in  muriatic  acid.  The  folution  affumes  a 
deep  green  colour,  and  by  evaporation  affords  muriate 
of  lead.  The  fine  green  colour  is  owing  to  the  oxide 
of  the  new  metal  having  been  deprived  of  part  of  its 

oxygen 


&c- 

K 

Lei  •)  of 
fee  me 
fi  me¬ 
al- 


.  ,53 
frties. 


m 

Fo  f  »n 
tifi  [nt 

w  ils. 


!  *7° 
Oiis. 


jj;?1 

A(  nof 

r 


C  H.E  M  I 

oxygen  by  the  muriatic  acid,  and  being  thus  converted 
from  an  orange  red  to  a  green. 

3.  The  acid  which  is  obtained  by  the  firfi  procefs, 
and  the  oxide  by  the  fecond,  being  firongly  heated 
with  charcoal  in  a  crucible,  afforded  a  metal  different 
from  any  other  formerly  known.  To  this  metal  the 
name  of  ckroihium  was  given,  from  the  Greek  word 

on  account  of  the  remarkable  property  which  it 
poffeffes  of  communicating  colour  to  all  its  faline  com¬ 
binations. 

4.  The  metal  which  was  obtained,  is  of  a  grayifli 
white  colour,  very  hard  and  brittle,  and  extremely  dif¬ 
ficult  of  fufion  *,  but  the  fmall  quantity  which  has  been 
hitherto  obtained,  precludes  chemifis  from  afeertaining 
its  properties. 

5.  This  fubfiance  has  been  found  in  four  different 
minerals,  exifiing  in  two  Hates  ^  in  the  Hate  of  green 
oxide,  combined  with  the  oxide  of  lead,  and  in  the 
fame  Hate  in  the  emerald  *,  and  in  the  Hate  of  acid, 
combined  with  the  oxide  of  lead  in  the  red  lead-ore  of 
Siberia,  and  alfo  in  the  fpinel  ruby.  It  has  alio  been 
difeovered  in  the  Hate  of  chromic  acid,  combined  with 
iron,  forming  a  chromate  of  iron.  It  has  alfo  been 
difeovered  in  France. 

6.  Chromium,  therefore,  combines  with  oxygen  in  two 
different  proportions  •,  the  green  oxide,  arid  the  yellow, 
or  the  chromic  acid.  It  is  this  acid  which  exiHs  in 
the  red  lead-ore.  When  it  is  feparated  from  the  lead, 
it  is  in  the  form  of  powder,  of  an  orange  yellow  colour, 
and  is  foluble  in  water.  Its  other  properties  have  been 
already  examined.  The  green  oxide  is  prepared  by 
expofing  the  latter  to  heat  in  clofe  veffels.  The  chro¬ 
mic  acid  is  partially  decompofed  •,  part  of  the  oxygen 
is  driven  off,  and  the  green  oxide  remains  behind. 
Another  oxide  alfo,  it  is  faid,  which  is  intermediate 
between  chromic  acid  and  the  green  oxide,  has  been 
obtained. 

7.  Little  is  known  of  the  a&ion  of  acids  on  this  me¬ 
tal  }  but  in  the  few  experiments  which  have  been  made, 
it  appears,  that  it  undergoes  no  change  by  means  of 
fulphuric  and  muriatic  acids.  Nitric  acid  diddled  up¬ 
on  it  fcvcral  times  fuccefiively,  changes  it  into  green 
oxide,  and  at  lad  into  chromic  acid.  The  fame  effeft 
is  produced  more  rapidly  by  means  of  the  nitromuriatic 
acid. 

Sect.  V.  Of  COLUMBIUM  and  its  Combination . 


8‘ 


1.  This  metal  was  difeovered  by  Mr  Hatchet,  in  the 
year  1802,  in  a  mineral  which  he  found  in  the  Britifh 
Mufeum.  This  mineral  had  been  fent  along  with  fpe- 
cimens  of  iron  ores  from  Maffachufets  in  America,  to 
Sir  Hans  Sloanc,  in  wffiofe  catalogue  it  is  deferibed  as 
a  u  very  heavy  black  Hone,  w  ith  golden  Hreaks.” 
U3  Thefe  Hreaks,  Mr  Hatchet  obferves,  proved  to  be  yel- 
l&ers  low  mica.  This  mineral  is  externally  of  a  dark-brown- 
r  ere.  i'ffi  gray  colour  ;  internally  the  fame,  inclining  to  iron 
gray.  The  longitudinal  fra&ure  is  imperfectly  lamel- 
latcd  *,  the  crofs  fraCturc  {hews  a  fine  grain.  The 
luHre  is  vitreous,  in  fome  parts  iqglining  to  the  metal¬ 
lic.  It  is  moderately  hard,  but  very  brittle.  The  co¬ 
lour  of  the  powder  is  dark  chocolate  brown.  The  par¬ 
ticles  are  not  attracted  by  the  magnet.  The  fpeeific 
gravity  is  5.918. 
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2.  In  the  analyfis  of  this  mineral,  Mr  Hatchet  dif-  Colum-^ 

covered,  that  it  confids  of  one  part  of  oxide  of  iron, ,  c* 

and  three  parts  of  a  white- coloured  fubfiance,  which 
exhibited  the  properties  of  an  acid.  This  acid,  under  Analyfis. 
the  name  of  columbic  acid,  with  its 'combinations  with 

the  alkalies  and  earths,  has  been  already  deferibed.  Ha¬ 
ving  found  that  it  poffeffed  properties  different  from  all 
other  acids,  and  alfo,  that  its  bafe  is  metallic,  he  gave 
to  the  metal  the  name  of  columbium .  In  the  attempts 
which  Mr  Hatchet  made  to  reduce  it  to  the  metallic 
Hate,  even  when  it  w'as  expofed  to  a  very  fireng  heat 
with  charcoal,  the  oxide  wras  only  found  in  the  Hate  of 
powder,  of  a  black  colour.  From  thefe  experiments 
it  appeared,  that  this  metal  combines  with  oxygen  in 
different  proportions,  and  thefe  oxides  arc  diHinguifhed 
by  different  colours. 

3.  When  the  white  oxide  of  this  metal  was  added  to 
phofphoric  acid  in  folution,  and  evaporated  to  drynefs, 
the  whole  was  put  into  a  crucible,  lined  with  charcoal, 
and  expofed  to  a  ffrong  heat  for  half  an  hour.  The 
inclofed  matter  had  affumed  a  dark  browr^  fpongy  ap¬ 
pearance,  which  had  fome  refemblance  to  the  phofphu- 
ret  of  titanium. 

4.  No  fulphuret  was  obtained  when  it  was  mixed  and 

diddled  with  fulphur.  , 

5.  Columbium  combines  with  fome  of  the  acids, 
and  forms  falts,  although  few  of  thefe  have  been  ex¬ 
amined. 


I.  Salts  of  Columbium. 

1.  Sulphate  of  Columbium. 

Boiling  fulphuric  acid  forms  a  tranfparent  colour- 
lcfs  folution  with  columbic  acid.  When  w'ater  is  added 
to  this  folution,  it  becomes  turbid,  alfuming  a  milky 
appearance  \  and  a  white  precipitate-  is  gradually  de- 
pofited,  which  cracks  as  it  becomes  dry  upon  the  filter, 
and,  from  white,  it  changes  to  a  lavender  blue  colour  5 
and,  when  completely  dry,  to  a  brownifh  gray.  It  is 
then  infoluble  in  w^ater,  is  femitranfparent,  and  breaks 
with  a  vitreous  fraCture.  This  precipitate  obtained  from 
the  fulphuric  folution,  by  the  addition  of  water,  is  a 
fulphatc  of  columbium. 

2.  Nitrate  of  Columbium. 

The  oxide  of  columbium  feems  to  be  pcrfe&ly  info¬ 
luble,  and  remains  unchanged  in  colour,  when  digefied- 
in  boiling  concentrated  nitric  acid. 

3.  Muriate  of  Columbium. 

Columbic  acid,  when  recently  feparated  from  pot- 
afh,  is  foluble  in  boiling  muriatic  acid.  This  folution 
may  be  confiderably  diluted  with  water,  without  any 
change  being  produced.  When  evaporated  to  drynefs, 
it  left  a  pale-yellow  fubfiance,  infoluble  in  water,  and 
which  is  diffolvcd  with  great  difficulty,  when  it  is  again 
digefied  with  muriatic  acid. 

4.  Phofphate  of  Columbium. 

A  few  drops  of  phofphoric  acid  being  added  to  a  part 
of  the  folution  of  columbium  in  concentrated  fulphuria 
acid,  at  the  end  of  about  12  hours  converted  the  whole, 
into  a  white,  opaque,  fiiff  jelly,  which  was  infoluble 
in  water.  When  a  fmall  quantity  of  phofphoric  acid 
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Titanium,  was  added  to  tlie  muriatic  Tolutton  of  columbium,  in 
&c.  a  £ew  hours  a  white  flocculent  precipitate  was  form- 
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1.  This  metal  was  dlfeovered  in  1793  by  Klaproth. 
He  obtained  it  from  a  mineral  called  red  fchorl.  In 
this  mineral  he  found  the  oxide  of  a  metal  different 
from  any  other  then  known.  Previous  to  this  time, 
indeed,  the  fame  oxide  had  been  difeovered  by  Mr 
Gregor,  in  a  black  fand  which  is  found  in  Menachan 
in  Cornwall.  To  this,  from  the  place,  he  gave  the 
name  of  menachine ,  but  he  had  not  fuccecded  in  re¬ 
ducing  it  to  the  metallic  Rate.  Klaproth  afterwards 
analyzed  the  menachanite  of  Mr  Gregor,  and  found  that 
it  was  prccifely  the  fame  as  the  oxide  of  the  metal 
which  he  difeovered  in  red  fchorl.  To  this  metal 
he  gave  the  name  of  titanium .  The  experiments 
of  Klaproth  were  afterwards  repeated  by  Vauquclin 
and  Hecht  in  1796.  His  refults  were  confirmed,  and 
they  alfo  fucceeded  in  reducing  a  fmall  quantity  of  the 
oxide  to  the  metallic  Rate. 

2.  This  metal  has  been  found  only  in  the  flate  of 
oxide.  Red  fchorl  confifts  entirely  of  this  oxide.  It 
has  been  found  in  different  countries,  as  in  Spain, 
France,  and  Hungary.  This  oxide  is  diffeniinatcd  in 
the  fine  fpecimcns  of  rock  cryftal,  which  are  brought 
from  Madagafcar,  eryflallized  in  long  brilliant  needles, 
the  form  of  the  primitive  cryflal  being  a  fix-fided 
prifm,  with  two-fided  fummits  \  that  of  the  molecule 
is  a  triangular  prifm,  with  right-angled  ifofceles  bafes. 
It  is  of  a  red  colour  of  different  fhades.  It  is  brittle, 
but  the  fragments  are  fo  hard  as  to  fcratch  glafs.  The 
fpecific  gravity  is  from  4.1 80  to  4.246.  The  other  mi¬ 
neral,  to  which  Klaproth  has  given  the  name  of  titanite , 
is  compofed  of  oxide  of  titanium,  filiea,  and  lime,  near¬ 
ly  in  equal  proportions.  Its  fpceific  gravity  is  3.510. 

3.  Titanium  was  obtained  by  Vauquelin,  by  re¬ 
ducing  the  native  red  oxide.  He  mixed  together  100 
parts  of  this  oxide  with  50  of  calcined  borax,  and  50 
of  charcoal,  formed  into  a  pafte  with  oil  )  and  expofed 
the  whole  to  the  heat  of  a  forgo  raifed  to  1 66°  Wedg¬ 
wood.  By  this  proccfs  he  obtained  a  dark-coloured, 


I  s  T  R  Y. 

agglutinated  mafs,  having  a  brilliant  appearance  on  Titanium, 
the  furface.  ^c. 

4.  Titanium  obtained  in  this  way  is  of  a  reddifh 
yellow  colour,  finning  and  brilliant  on  the  iurfaee,  and  Properties, 
equally  brilliant  in  lome  of  its  internal  eavities.  Its 

other  properties,  as  it  has  been  only  procured  in  very 
fmall  quantity,  have  not  been  determined. 

5.  Titanium  feems  to  be  one  of  the  moft  infufiblc  Action  of 
metals  known.  When  the  red  oxide  is  expofed  to  heat, 
heat  in  a  crucible,  it  lofes  its  luflre.  By  the  a&ion 

of  the  blow-pipe  it  is  deprived  of  its  tranfparence,  and 
becomes  of  a  grayifh  white  colour.  On  charcoal  it 
becomes  Rill  more  opaque,  and  of  a  flate  gray.  The 
artificial  carbonate  of  titanium,  expofed  to  heat  in  a 
crucible,  lofes  TVV  °f  its  weight,  becomes  yellow, 
and,  as  it  cools,  refumes  its  white  colour.  I5g0 

6.  Titanium  enters  into  combination  with  phofpho-  Phofphuret* 
rus,  and  forms  with  it  a  phofphuret.  This  was  pre¬ 
pared  by  Mr  Chcnevix,  by  expofing  a  mixture  of 
phofphate  of  titanium,  charcoal,  and  a  little  borax,  in 
a  crucible,  to  a  very  ftrong  heat.  The  phofphuret 
which  he  obtained  was  in  the  form  of  a  metallic  but¬ 
ton,  of  a  pale  white  colour,  brittle  and  granular,  and 
infufiblc  by  the  a&ion  of  the  blow-pipe.  Titanium 
has  not  been  combined  with  fulphur. 

7.  This  metal  enters  into  combination  with  the  Affinities, 
acids,  and  forms  falts  with  them.  The  affinities  of 

the  oxides  of  titanium,  as  they  have  been  afeertained 
by  Lampadius,  are  in  the  following  order. 

Gallic  acid, 

Phofphorie, 

Arfenie, 

Oxalie, 

Sulphurie, 

Muriatic, 

Nitric, 

Acetic  'f.  4  Ann.  ds 

8.  In  the  experiments  which  were  made  by  Vatt-pJ*w* 
quelin  and  Hecht,  to  eombine  titanium  with  other  15S2 
metals,  they  did  not  fucceed  with  filver,  copper,  lead,  Alloys, 
or  arfenie  j  but  they  formed  an  infufible  alloy  with 

iron,  of  a  gray  colour,  interfperfed  with  yellow-co¬ 
loured,  fhining  particles. 

I.  Salts 
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(a)  Another  metal  has  been  more  lately  announced  by  Ekeberg,  which,  in  fome  of  its  properties,  feems  to  re- 
femble  columbium.  He  obtained  this  metal  from  two  minerals  j  to  one  of  which  he  gave  the  name  of  tantalite , 
which  is  of  a  blackifh  gray  colour,  with  fome  metallic  luftre,  and  fome  appearance  of  cryftallization.  This  mi¬ 
neral  is  very  hard  •,  the  fpecific  gravity  is  7.953.  When  reduced  to  pow'der,  it  is  of  a  browniffi  gray  colour, 
and  is  not  attracted  by  the  magnet.  To  the  other  mineral  he  gave  the  name  of  yttrotantalite .  It  was  found  in 
fmall  infulated  maffes,  in  veins  of  feldfpar,  and  black  mica.  The  fra&ure  of  this  mineral  is  granular,  of  a  gray 
metallic  appearance,  and  may  be  fcratched,  although  w-ith  difficulty,  with  a  knife.  It  is  not  attracted  by  the 
magnet.  The  fpecific  gravity  is  5.13.  From  thefe  minerals  this  chemiff  extracted  a  fubftance,  which  he  con¬ 
cluded  to  be  a  peculiar  metal  in  the  Rate  of  oxide,  havipg  the  appearance  of  a  white  powder.  The  following 
arc  the  properties  which  he  afeertained. 

1.  It  is  not  foluble  in  any  of  the  acids.  2.  The  alkalies  attra&  and  diffolve  a  confiderable  quantity  of  this 
fubftance,  which  may  afterwards  be  precipitated  by  means  of  the  aeids.  3.  The  whole  oxide  of  this  metal  un¬ 
dergoes  no  change  of  colour  by  the  a&ion  of  heat.  4.  Its  fpecific  gravity  when  it  has  been  expofed  to  a  red 
heat  is  6.5.^  5.  It  fufes  wfith  phofphate  of  foda,  and  borax,  without  communicating  to  them  any  colour.  6.  The 

oxide  of  this  metal,  heated  with  charcoal  powder,  is  reduced  to  the  metallic  Rate,  exhibits  a  brilliant  fra&urc,  of 
a  dark  gray  eolour.  7.  It  is  again  converted  into  a  white  powder  by  the  a&ion  of  the  acids.  The  other  pro- *  Ann' d.e 
perties  of  this  fubftance  have  not  been  detailed  *.  To  this  metal  Ekeberg  has  given  the  name  of  tantalium .  Chim*lixu 
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jf.  Salts  of  Titanium. 

L  Sulphate  of  Titanium. 

According  to  the  experiments  of  Klaproth,  fulphu- 
ric.  acid  has  no  action  on  the  native  red  oxide  of  ti¬ 
tanium  from  Hungary  5  but  this  acid  found  to  dif- 
folve  the  carbonate  of  titanium  with  effcrvefcenee  ;  and 
when  this  folution  is  evaporated,  the  red  oxide  is  con¬ 
verted  into  a  white,  opaque,  gelatinous  mafs.  This 
was  the  refult  of  Klaproth’s  experiment.  In  thofe  of 
Vauquelin  and  Hecht,  fulphuric  acid  being  boiled 
wdth  carbonate  of  titanium,  affumed  a  milky  appear¬ 
ance,  and  there  were  formed  white,  light  flakes,  which 
were  diffolved  by  a  Wronger  heat ;  the  fluid  became 
tranfparent,  but  did  not  afford  cryflals. 


2.  Nitrate  of  Titanium. 


1 


Nitric  acid  has  fcarcely  any  perceptible  action  on 
titanium,  but  it  combines  wdth  the  carbonate,  and 
forms  a  tranfparent  folution,  which  affumes  an  oily  ap¬ 
pearance  in  the  air,  and  affords  tranfparent  cryflals  in 
the  form  of  elongated  rhombs,  .having  the  oppofite 
angles  truncated,  fo  as  to  reprefent  hexagonal  tables. 
But  according  to  Vauquelin  and  Hecht,  when  they 
heated  a  mixture  of  nitric  acid  with  carbonate  of  ti¬ 
tanium,  nitrous  gas  was  difengaged,  and  the  liquid  re¬ 
mained  milky.  Sugar  added  to  the  mixture  caufes  a 
precipitate  of  the  oxide,  of  a  whiter  colour  than  the 
carbonate  ;  and  if  the  nitric  acid  be  employed  diluted, 
the  oxide  of  titanium  is  diffolved,  but  the  folution  be¬ 
comes  turbid  by  means  of  heat,  and  thus  the  addition 
of  caloric  oppofes  the  combination  of  this  oxide  with 
nitric  acid,  by  oxidating  it  in  a  higher  degree  than 
what  is  foluble  in  this  acid. 

"  3.  Muriate  of  Titanium. 

The  carbonate  of  titanium  is  foluble  in  muriatic 
acid  ;  and  according  to  Klaproth,  the  folution  affords  a 
yellowifh,  tranfparent  jelly,  which  contains  numerous 
tranfparent,  cubic  cryflals.  Vauquelin  and  Hecht 
found,  that  the  carbonate  of  titanium  is  diffolved  with 
effervcfcence  in  concentrated  muriatic  acid  ;  and  the 
folution  affumes  a  deep  yellow  colour,  when  it  is  made 
without  the  affiftance  of  heat.  When  it  was  heated, 
It  was  reduced  to  a  flaky  mafs,  w'hich  was  neither  re- 
diflblved  by  water,  nor  by  new  additions  of  the  acid. 
A  fimilar  folution  which  was  not  heated  remained 
tranfparent  ;  but  when  this  folution  was  expofed  to  a 
temperature  of  about  170°,  it  was  converted  into  a 
yellow',  tranfparent  jelly,  of  an  acid  and  very  aftrin- 
gent  tafte,  which,  by  cooling,  depofited  a  great  num¬ 
ber  of  fmall  cryflals  which  efflorefeed  in  the  air. 
When  this  folution  was  boiled,  oxymuriatic  acid  gas 
was  difengaged,  the  oxide  was  precipitated,  and  is  no 
longer  foluble  in  muriatic  acid,  till  it  is  boiled  for  a 
long  time  with  nitric  acid ;  from  which  it  appears, 
that  the  oxide  of  titanium  mull  have  a  great  proportion 
of  oxygen,  to  combine  with  muriatic  acid,  and  in  this 
flate  it  can  only  combine  with  it  in.  the  cold,  becaufe 
when  it  is  expofed  to  heat,  the  acid  carries  off  a  por¬ 
tion  of  its  oxygen,  which  renders  it  infoluble.  The 
oxide  of  titanium,  feparated  from  muriatic  acid  by  the 
action  of  the  blow-pipe,  affumes  a  beautiful  orange- 
yellow'  Colour. 
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4.  Carbonate  of  Titanium.-  ^Tr&•cUm, 

One  part  of  the  red  oxide  of  titanium,  and  five 
parts  of  carbonate  of  potafb,  expofed  to  a  red  heat  in  Prepara- 
a  crucible,  were  foon  fufed,  and  formed  a  folid  mafstion. 
of  a  whitifh  gray  colour,  with  fmall  needle-form  cry¬ 
flals  on  the  furface.  When  this  was  reduced  to  pow¬ 
der,  and  wafhed  with  w?arm  water,  there  was-depofit- 
ed  a  light  white  powder,  which  was  found  to  be  car¬ 
bonate  of  titanium.  The  arfenic  and  phofphoric  acids 
caufe  a  white  precipitate  of  the  oxide  of  titanium  from 
its  folution  in  acids.  A  fimilar  precipitate  is  produced 
by  oxalic  and  tartaric  acids  ;  but  it  is  inftantly  re-dif- 
folved,  and  the  folution  recovers  its  tranfparency.  I5g5 

The  oxide  of  titanium  is  precipitated  from  its  folu-  Salts  of  ti- 
tion  in  acids;  I.  By  carbonate  of  potafh,  in  the  formUnium  <le- 
of  a  white  flaky  matter,  and  by  ammonia  in  the  fame  comPofe(h 
way.  2.  Prufliate  of  potafh  caufes  a  copious  precipi¬ 
tate  of  a  mixed  colour  of  green  and  brown.  3.  Infu- 
fion  of  nut-galls  produces  a  very  voluminous  precipi¬ 
tate,  of  a  reddifli  brown  colour and  if  the  folution 
be  not  too  much  diluted  with  water,  it  coagulates  like 
blood.  A  rod  of  tin  introduced  into  a  fmall  bottle, 

•with  a  folution  of  this  oxide  in  muriatic  acid,  eaufed 
in  a  few  minutes  a  pale  rofe  colour,  in  that  part  of  the 
folution  near  the  rod.  This  colour  foon  changed  to  a 
beautiful  ruby.  A  rod  of  zinc  firfl  produced  a  violet 
colour,  and  afterwards  that  of  indigo.  4,  Sulphuret 
of  ammonia  combined  with  this  folution,  produced  a 
pale  green  colour,  and  a  precipitate  of  a  bluifli 
green. 


Sect.  VII.  Of  URANIUM  and  its  Combinations . 

.  ..  15S6 

1.  This  metal  w'as  difeovered  by  Klaproth  in  the  Difcovery. 
year  1789.  It  was  then  announced  as  a  metal  more 
difficult  to  be  reduced  than  manganefe,  externally  of 

a  gray  colour,  and  internally  of  a  clear  brown,  ©f  con- 
fiderable  luflre,  and  middling  hardnefs ;  that  it  might 
be  fcratched  and  filed,  and  that  its  oxide  gives  a  deep 
orange  colour  to  porcelain.  J  g 

2.  It  has  been  obtained  from  three  different  mine-  Natural  hi* 
rals.  The  firfl  is  in  the  flate  of  fulphuret,  of  a  black- flory. 

ifh  colour,  and  of  a  fhining  fracture,  and  fometimes 
lamellated.  This  has  been  called  pitch  blende .  The 
fpecific  gravity  is  from  6.37  to  7.50.  In  this  ft  ate  it 
is  fometimes  combined  with  iron  and  fulphurated  lead. 

The  uranium  is  in  the  metallic  flate.  The  fecond  oro 
from  which  this  metal  is  obtained,  is  the  native  oxide 
of  uranium.  It  is  always  in  the  flate  of  yellow  pow¬ 
der,  on  the  furface  of  the  fulphuret.  The  fpecific 
gravity  is  3.24.  When  it  is  of  a  pure  yellow  colour, 
it  is  then  a  pure  oxide.  The  third  ore  of  the  metal  is 
the  native  carbonate  of  uranium.  Of  this  there  are 
two  diftinct  varieties,  the  one  of  a  pale  green,  and 
fometimes  of  a  filvery  white  colour.  This  contains 
but  a  fmall  quantity  of  the  oxide  of  copper,  and  i^ 
very  rare.  The  other  is  of  a  fhining  deep  green, 
which  is  the  green  mica  or  glimmer  of  mineralogifts. 

Klaproth  fuppofed  that  it  contained  an. oxide  of  ura¬ 
nium,  mixed  with  the  oxide  of  copper  ;  but  it  has 
been  fince  difeovered  to  have  carbonic  acid  in  its 
compofition.  It  is  cryflallized  in  fmall  fquare  plates* 
and  fometimes,  though  rarely,  in  complete  octahe¬ 
drons.  ^ 

3.  Thf*. 
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2.  The  procefs  by  which  Klaproth  reduced  this  me¬ 
tal,  is  the  following.  He  mixed  the  yellow  oxide  of 
uranium,  precipitated  from  its  folutions  by  an  alkali, 
with  linfeed  oil,  in  the  form  of  a  pafto,  and  this  being 
expofed  to  a  ftrong  heat,  there  remained  a  black 
powder,  which  had  loft  rather  more  than  one-fourth 
of  its  weight.  It  was  then  expofed  to  the  heat  ot  a 
porcelain  furnace,  in  a  clofe  crucible,  and  the  oxide 
was  afterwai^s  found  in  a  coherent  mafs,  but  friab  e 
under  the  fingers,  and  reduced  to  a  black  fhming 
powder.  It  decompofed  nitric  acid  with  effcrvelcence. 
This  black  powder  covered  with  calcined  borax,  was 
for  the  fecond  time  expofed  to  a  ftill  ftronger  heat,  by 
which  a  metallic  mafs  was  obtained,  conliftmg  of  very 
fmall  globules  adhering  together. 

4.  The  colour  of  uranium  is  of  a  dark  gray,  ana 
internally  of  a  pale  brown.  It  has  little  brilliancy,  on 
account  of  the  fpongy  mafs,  in  which  ftate  it  was  ob¬ 
tained.  It  may  be  fcratched  with  a  knife,  and  is  ex¬ 
tremely  infufible.  The  fpecific  gravity  is  6.440. 

c.  When  uranium  is  expofed  to  a  red  heat  m  the 
open  air,  or  when  it  is  a&ed  on  by  the  blow-pipe,  it 
undergoes  no  change.  I  he  yellow  oxide  of  uranium 
does  not  melt.  It  acquires  a  brownie  gray  colour 
when  it  is  long  heated  in  the  air,  but  it  has  not  been 
afeertained  whether  it  gains  or  lofes  oxygen. 

6.  The  oxide  of  uranium  is  reduced  by  means  of 
charcoal,  when  it  is  expofed  to  heat.  Little  is  known 
of  the  combination  of  Uranium  with  phofphorus  5  but 
when  the  oxide  was  treated  with  blood,  and  a  ftrong 
heat  applied,  an  acrid  bitter  mafs  was  obtained,  which 
was  fuppofed  to  owe  its  fufibility  to  the  phofphorus 
which  it  contained. 

7.  Uranium  has  not  been  artificially  combined  with 
fulphur,  but  it  is  not  improbable  that  fuch  a  combination 
might  take  place,  ftnee  it  is  found  native  in  this  ftate: 
Of  the  alloys  of  uranium  with  other  metals  nothing  is 
yet  known* 
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I.  Salts  of  Uranium. 

1.  Sulphate  of  Uranium. 


The  yellow  oxide  of  uranium  is  readily  diffolved  in 
diluted  fulphuric  acid  ;  aud  the  folution  affords,  by 
evaporation,  a  fait  of  a  yellow  colour,  in  the  form  of 
fmall  prifms.  This  fulphate  of  uranium  is  different 
from  all  other  metallic  falts  yet  known,  in  colour,  form, 
and  other  properties* 

2.  Nitrate  of  Uranium. 


Nitric  acid  diffolves  with  equal  facility  the  oxide  of 
uranium.  The  folution  being  flowly  evaporated, 
yields  large  cryftals  in  regular  hexagonal  tables,  of  a 
yellowifti  green  colour.  The  cryftals  of  nitrate  of 
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Muriatic  acid  alfo  diffolves  the  oxide  of  uranium, 
and  furnifhes  fmall  yellow  cryftals,  which  are  dell- 
quefeent  in  the^air. 

4.  Fluate  of  Uranium. 

Fluoric  acid  combines  with  the  oxide  of  uranium,  and 
forms  with  it  a  eryilallized  fait,  which  is  not  altered 
by  expofure  to  the  air. 

5.  Phofphate  of  Uranium.  1 

Phofphoric  acid  enters  into  combination  with  the  ox¬ 
ide  of  uranium,  and  forms  with  it  yellowifti  white  flakes, 
which  are  very  little  foluble  in  water. 


6.  Arfeniate  of  Uranium. 

Arfenic  acid  may  be  combined  with  uranium,  by 
deoompofing  the  nitrate  by  means  of  an  alkali.  A  pre¬ 
cipitate  is  obtained  of  a  yellowifti  powder,  which  is  the 
arfeniate  of  uranium. 


7.  Molybdate  of  Uranium. 

In  the  fame  way  molybdate  of  uranium  may  be 
obtained  by  adding  a  folution  of  molybdate  of  potafti 
to  the  nitrate  of  uranium.  It  is  obtained  in  the  form 
of  powder. 

8.  Acetate  of  Uranium. 


The  oxide  of  uranium  is  foluble  in  concentrated  ace¬ 
tic  acid,  with  the  afliftance  of  heat  and  beautiful  yel¬ 
low  cryftals  are  obtained,  in  the  iorm  of  long,  flender, 
tranfparent,  four-fided  prifms,  terminated  by  four-fided 
pyramids.  # 

The  folutions  of  the  oxide  of  uranium  in  acids  are  Dero^pok 
precipitated  by  the  alkaline  fulphurets,  of  a  brownifh  tion  0f  the 
yellow,  and  their  furface  is  covered  at  the  fame  time  falts  of  u- 
with  a  gray  metallic  pellicle.  The  fixed  alkalies  pre-ramuro* 
cipitate  from  their  folutions  an  oxide  of  uranium,  of  an 
orange  yellow  colour  \  ammonia  occafions  a  precipitate 
of  a  bright  yellow  *,  and  the  alkaline  carbonates  throw 
down  a  carbonate  of  uranium  of  a  whitifh  yellow, 
which  is  rediftblvcd  in  an  excefs  of  alkali.  The  infufion 
of  nut-galls  throw  n  into  one  of  thefe  folutions,  the  ex¬ 
cefs  of  whofe  acid  has  been  taken  up  by  an  alkali,  pro¬ 
duces  a  chocolate  brown  precipitate.  Zinc,  iron,  and 
tin,  introduced  into  thefe  folutions,  produce  no  change 
of  colour,  either  in  the  cold  or  by  heat. 

Sect.  VIII.  Of  COBALT  and  its  Combinations . 

1.  The  mineral  called  cobalt ,  or  cobolt ,  (b)  feems  to 

have 


(b)  The  following  curious  information  from  Beckmann,  with  regard  to  the  difeovery  of  this  mineral  will,  we 
doubt  not,  prove  interefting  to  the  reader.  “  About  the  end  of  the  1 5th  century,  cobalt  appears  to  have  been  dug  up 
in  great  quantity  in  the  mines  on  the  borders  of  Saxony  and  Bohemia,  difcoVered  not  long  before  that  period. 
As  it  was  not  known  at  firft  to  what  ufe  it  could  be  applied,  it  was  thrown  afide  as  a  ufelefs  mineral.  The 
miners  had  an  averfion  to  it,  not  only  becaufe  it  gave  them  much  fruitlefs  labour,  but  becaufe  it  often  proved  pre¬ 
judicial  to  their  health  by  the  arfenical  particles  with  which  it  was  combined  j  and  it  appears  even  that  the  mineralo- 
gical  name  cobalt  then  firft  took  its  rife.  At  any  rate,  I  have  never  met  with  it  before  the  beginning  of  the 
fixUenth  century  j  and  Mathefius  and  Agricola  feem  to  have  firft  ufed  it  in  their  writings.  Frifch  derives  it 

from 
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have  been  firft  employed  to  give  a  blue  colour  to  glafs 
after  the  middle  of  the  16th  century  y  but  it  was  not 
till  about  the  year  1 73  2,  that  cobalt  was  diftinguiilied 
as  a  peculiar  metal  by  Brandt,  a  Swedifh  chemift,  who 
extracted  it  from  its  ore,  and  examined  fome  of  its  pro¬ 
perties.  In  1761  Lehman  gave  a  particular  account 
of  the  nature  and  properties  of  this  fubftance  $  but  his 
refearclies  were  chiefly  limited  to  the  mineral  in  the 
ftate  of  ore.  Bergman  afterwards  examined  this  metal, 
and  pointed  out  the  difference  between  it  and  niekel,, 
manganefe,  and  iron.  The  nature  of  it  has  been  more 
lately  inveftigated  by  TafTaert  and  Thenard,  and  fome 
other  French  chemifts. 

2.  Cobalt  has  never  been  found  in  nature  in  a  ftate 
of  purity.  It  is  either  alloyed  with  arfenic,  both  me¬ 
tals  being  in  the  metallic  ftate  j. or  it  is  combined  with 
fulphur  and  arfenic,  or  in  the  ftate  of  oxide,  or  form¬ 
ing  a  fait  with  arfenic  acid.  I.  In  the  firft  ftate,  when 
it  is  alloyed  with  arfenic,  it  is  of  a  gray  or  whitifh  ap¬ 
pearance,  with  fome  degree  of  brillianey.  The  fpeei- 
fie  gravity  is  7.72.  It  is  fometimes  eryftallized  in  cubes, 
or  octahedrons.  When  fmall  fragments  of  this  mine¬ 
ral  are  expofed  to  the  aCHon  of  the  blow-pipe,  or  even 
to  the  flame  of  a  eandle,  they  give  out  a  garlic  fmell. 

2.  The  combination  of  fulphur  and  arfenic  with  cobalt 
is  denominated  gray  cohalt  ore .  The  fpeeific  gravity 
is  from  6.33  to  6.45.  The  ftruCturc  is  lamellated,  and 
when  it  is  heated,  it  emits  no  garlic  fmell.  It  cryftal- 
lizes  in  octahedrons,  dodecahedrons,  and  fome  other 
forms  refembling  the  fulphuret  of  iron,  with  which  it 
is  frequently  combined.  3.  The  third  fpeeies  of  co¬ 
balt  ore,  is  the  oxide.  It  is  found  in  black,  friable 
maffes,  or  in  the  ftate  of  a  blaek  efflorefcence,  which 
foils  the  fingers.  This  is  a  pure  oxide  of  eobalt.  4.  The 
fourth  fpeeies  is  the  arfeniate  of  cobalt,  whieh  has  been 
diftinguifhed  by  the  names  of  flowers  of  cobalt ,  cobalt 
bloom.  It  is  of  a  peach-bloffom  colour,  fometimes  in 
the  ftate  of  efflorefcence,  fometimes  in  the  form  of  fmall 
needles  of  a  deep  colour,  whieh  remains  even  after  they  are 
reduced  to  powder,  and  fometimes  in  four-fided  prifms 
terminated  by  two-fided  fummits.  When  it  is  plaeed 
on  hot  coals,  it  gives  out  a  ftrong  garlie  fmell,  lofes  its 
colour,  and  becomes  blaek. 

3.  To  procure  the  pure  metal  from  the  ores  of  co¬ 
balt,  the  oxide  in  the  ftate  of  black  powder,  after  be¬ 
ing  roafted,  is  mixed  with  three  times  its  own  weight 
of  blaek  llux  and  a  little  eommon  fait,  put  into  a  eru- ' 
eiblc  lined  with  charcoal,  and  expofed  to  a  forge  heat. 
When  the  fufion  is  completed,  the  crueible  is  to  be 
{lightly  agitated,  to  collett  together  the  metallic  glo¬ 
bules  into  one  mafs*  Sometimes  two  metallic  buttons 
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are  found  under  the  vitrenus  fccria>  The  cobalt  oc*  Cobalt, 
cupies  the  upper  part,  and  the  bifmuth  being  heavieft,  , 
is  loweft.  In  this  ftate  the  cobalt  is  almoft  always 
combined  with  a  fmall  portion  of  arfenic,  nickel,  or 
iron.  But  if  the  eryftallized  gray  oxide  of  cobalt  has 
been  employed,  the  metal  is  obtained  very  pure,  by  the 
above  procefs  \  and  when  the  ore  is  rich,  it  yields  from 
60  to  8o‘per  cent. 

By  a  different  procefs,  cobalt  may  be  obtained  in 
the  metallic  ftate,  whieh  confiits  in  treating  the  ore 
with  nitric  acid,  which  oxidates  and  diffolves  both  the 
eobalt  and  the  iron.  Thefe  oxides  are  precipitated 
by  carbonate  of  foda,  and  well  waflied  with  water. 

They  may  be  feparated  by  means  of  nitrie  acid,  which 
diffolves  the  oxide  of  cobalt,  without  touching  that  of 

theiron-  .  ...  j  S96 

4.  Cobalt  is  of  a  gray  colour,  inclining  to  red,  and  of  Properties 
a  very  fine  granulated  texture.  It  is  very  brittle,  fo  cobalt, 
that  it  is  eafily  reduced  to  a  fine  powder,  whieh  is  of  a 

gray  eolour,  and  with  little  brilliancy.  The  fpeeific 
gravity,  aeeording  to  Bergman,  is  7.700  j  according  to 
others,  it  is  from  7.811  to  8.5384.  r 

5.  Cobalt  is  one  of  the  moft  inflifible  metals,  reqitir-  A<ftion  of 
mg  a  temperature  equal  to  1 3 o°  Wedgwood.  It  be- heat* 
comes  red  before  it  melts.  When  it  is  {lowly  cooled, 

and  by  pouring  out  a  part  of  the  fluid  when  it  beeomes 
folid  at  the  edges,  the  cavity  is  found  lined  with  prif- 
matic  cryftals.  The  fame  eryftallization  may  be  effect¬ 
ed  by  inclining  the  crucible  at  the  moment  the  furface 
becomes  folid.  ^3 

6.  When  cobalt  is  expofed  to  a  red  heat  in  an  open  Oxidation, 
veffel,  it  firft  lofes  its  colour  and  its  brillianey,  becomes 

of  a  deep  gray  colour,  and  then  paffes  to  a  black,  or  an 
intenfe  blue.  With  a  ftill  more  violent  heat,  this  laft 
oxide  melts  into  a  bluifh  black  glafs.  It  appears,  from 
the  experiments  of  Thenard,  that  cobalt  combines  with 
different  proportions  of  oxygen,  forming  different  oxides. 

When  a  folution  of  cobalt  in  acids  is  precipitated  by 
an  alkali,  the  precipitate  which  is  formed  is  firft  of  a 
lilaeh  colour  5  and  w  ith  an  cxeefs  of  bafe  it  becomes 
fuceeffively  blue  and  olive,  and  at  laft  by  drying  it 
becomes  entirely  blaek.  Thefe  different  changes  de¬ 
pend  on  the  different  proportions  of  oxygen  with  which 
it  combines. 

He  precipitated  a  folution  of  eobalt  by  pure  potafli. 

The  oxide  collided  on  a  filter,  was  blue,  aqd  when  ex¬ 
pofed  to  the  air  it  became  of  an  olive  eolour  \  and  w  hen 
waftied  with  Oxymuriatie  aeid,  it  ehanged  from  green 
to  brown,  and  from  this  lhade  to  the  deepeft  black. 

The  blaek  oxide  diffolved  with  effervefeence  in  muria¬ 
tic  acid  5  oxymuriatic  acid  gas  was  emitted  in  great 
4  K>  abundance, 


from  the  Bohemian  word  bow ,  which  fignifies  metal  ;  but  the  conje&ure  that  it  was  formed  from  cobalus ,  which 
was  the  name  of  a  fpirit  that,  according  to  the  fuperftitious  notion  of  the  times,  haunted  mines,  deftroyed*  the  la¬ 
bours  of  the  miners,  and  often  gave  them  a  great  deal  of  unneeeffary  trouble,  is  probable  ;  and  there  is  reafon 
tQ  think  that  the  latter  is  borrowed  from  the  Greek.  The  miners,  perhaps,  gave  this  name  to  the  mineral  out  of 
jgke,  beeaufe  it  thwarted  them  as  much  as  the  fuppofed  fpirit,  by  exciting  falfe  hopes,  and  rendering  their  labour 
often  fruitlefs.  It  was  once  <  uftomary,  therefore,  to  introduce  into  the  church  fervice  a  prayer  that  God  would 
preferve  miners  and  their  works  from  kobolts  and  fpirits.” 

u  Mathefius,  in  his  tenth  fermon,  p.  501,  where  he  fpeaks  of  the  cadmia  fojfllis ,  fays  :  4  Ye  miners  call  it 
iobo/t ;  the  Germans  call  the  blaek  devil  and  the  old  devil’s  whores  and  hags  old  and  black  bobel,  which  by  their 
witchcraft  do  injury  to  people  and  to  their  cattle.’ — Whether  the  devil,  therefore,  and  his  hags*  o-ave  this  name 
tv  cobalt,  or  cobalt  gave  its  name  to  witches,  it  is  a  poifonous  and  noxious  jnetal.”  ^ 
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abundance,  and  when  the  muriatic  acid  was  concen¬ 
trated,  the  folution  was  of  a  green  colour,  which  in  the 
fpace  of  24  hours  became  purple.  When  the  acid  was 
diluted,  it  became  inftantly  red.  The  oxide  is  foluble 
in  fulphuric  and  nitric  acids,  and  the  folution  is  of  a  red 
colour,  accompanied  with  the  evolution  of  bubbles, 
which  feem  to  be  oxygen  gas. 

The  brown  and  coloured  oxides  produce  with  ful¬ 
phuric,  nitric,  and  muriatic  acids,  fimilar  effe£ls  with 
the  black  oxide.  With  .muriatic  acid  they  both  give 
out  oxymuriatic  acid,  and  form  a  folution  of  a  green 
colourywhich  in  time  palTesto  a  purple  j  or,  if  the  acid 
be  diluted  with  water,  it  becomes  inftantly  red.  The 
olive-coloured  oxide  is  prepared  by  pouring  potafti  into 
a  folution  of  cobalt.  There  is  formed  a  blue-  precipi¬ 
tate,  which  expofed  to  the  air  becomes  green.  If  this 
oxide  be  treated  with  diluted  muriatic  acid,  oxymuria¬ 
tic  acid  is  obtained  with  a  flight  degree  of  heat,  and 
the  folution  becomes  more  and  more  red,  as  this  acid 
is  difengaged  5  fo  that  the  blue  oxide  combines  with  the 
oxygen  of  the  air. 

The  blue  oxide  of  cobalt,  Thenard  thinks,  is  moft 
conveniently  obtained  by  calcining  the  black  oxide  for 
half  an  hour  in  a  cherry-red  heat.  It  affumes  a  blue 
colour,  by  being  deprived  of  part  of  its  oxygen.  This 
oxide  diffolves  in  acids,  without  the  difengagement  of 
any  gas.  Its  folution  in  concentrated  muriatic  acid  is 
green,  but  if  the  acid  be  diluted  with  water,  it  is  red. 
Thenard  concludes  from  his  experiments,  that  there  are 
four  different  oxides  of  cobalt  \  the  blue,  the  olive,  the 
brown,  and  the  black  ;  although  he  fuppofes  that  the 
brown  may  be  a  mixture  of  the  olive  and  black  oxides  *. 

7.  There  is  no  a£tion  between  azote,  hydrogen,  or 
earbone,  and  cobalt. 

8.  Phofphorus  enters  into  combination  with  cobalt, 
by  proje&ing  bits  of  phofphorus  on  fmall  pieces  of  co¬ 
balt,  red  hot,  in  a  crucible.  The  metal  is  inftantly 
fufed,  and  it  abforbs  about  T*T  of  its  weight  of  phofpho¬ 
rus.  A  cruft  is  formed  at  the  fame  time  on  the  furface, 
of  a  violet-red  colour.  This  phofphuret  of  cobalt  has  a 
metallic  luftre,  is  of  a  whiter  colour  than  the  metal  it- 
fclf,  and  is  more  brittle.  It  lofes  its  brilliancy  in  the 
air  *,  and  by  the  adtion  of  the  blow-pipe,  phofphorus  is 
difengaged  from  the  metallic  globule,  and  inflames  on 
the  furface.  There  remains  behind  a  vitreous  globule 
of  a  deep  blue  colour. 

9.  Sulphur  combines  with  difficulty  with  cobalt, 
but  the  compound  may  be  formed  by  the  aid  of  the 
alkalies.  This  metal  is  foluble  in  the  alkaline  fulphu- 
rets,  and  the  refult  is  a  fulphuret  of  cobalt,  of  a  yel- 
lowifh  white  colour,  which  is  only  decompofed  by  means- 
of  the  acids. 

10.  Cobalt  enters  into  combination  with  the  acids, 
and  forms  falts.  It  forms  alloys  alfo  with  moft  of  the 
metals.  The  order  of  the  affinities*  of  cobalt  and  its 
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according  to  Bergman,  is  the  following  : 

Cobalt. 

Oxide  of  Cobalt. 

Iron, 

Oxalic  acid, 

Nickel, 

Muriatic, 

Arfenic, 

Sulphuric, 

Copper, 

Tartaric, 

Gold, 

Nitric, 

Platina, 

Phofphoric, 

Tin, 

Antimony, 

Zinc, 

Phofphorus, 

Sulphur, 


Oxide  of  Cobalt. 

Fluoric, 

Sacladlic, 
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Ladlic, 

Acetic 

Arfenic, 

Boracic, 

Pruflic, 

Carbonic. 
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I.  Sulphate  of  Cobalt. 

1.  Concentrated  and  boiling  fulphuric  acid  is  decom- prepara* 
pofed  by  cobalt,  w  ith  the  evolution- of  fulphurous  acidtion. 
gas.  A  thick,  grayiih  mafs,  inclining  to  red,  is  form¬ 
ed.  Water  diffolves  the  fulphate  of  cobalt,  and  affords 

a  grayifti-  coloured  liquid. 

2.  The  fulphate  of  cobalt  cryftallizes  in  fmall  nee¬ 
dles,  or  four-fided  rhomboidal  prifms,  terminated  by  l6o 4 

two-fided  fummits.  It  is  of  a  reddifti  colour,  and  is  Properties 
foluble  in  24  parts  of  wfater.  It  is  decompofed  by 

heat,  and  there  remains  behind  the  black  oxide  of  co¬ 
balt.  By  the  a6lion  of  the  blow-pipe  it  fwells  up 
with  effervefcence.  The  alkalies  alfo  decompofe  itr 
by  precipitating  a  reddifti  yellow  oxide.  One  hun¬ 
dred  parts  of  cobalt  furnifti  140  parts  of  this  precipi¬ 
tate  by  pure  alkalies  5  but  when  the  precipitation  is 
effe£ted  by  means  of  the  alkaline  carbonates,  160  parts 
are  obtained. 

2.  Nitrate  of  Cobalt. 

160$ 

'I.  Nitric  acid  combines  with  cobalt,  vdth  the  af-Prepara- 
fiftance  of  a  moderate  heat.  Nitrous  gas  is  difengaged, bon. 
the  metal  is  oxidated,  and  is  diffolved  in  the  acid. 

The  folution  is  of  a  flefti-red  colour,  but  when  it  is 
concentrated,  -of  a  brown  colour.  By  evaporation  it 
affords  fmall  reddifti-coloured  prifmatic  cryftals,  which 
are  deliquefeent  in  the  air,  and  which  being  placed  on 
red-hot  burning  coals,  fwell  up,  and  are  decompofed, 
leaving  behind  a  deep  red  oxide.  I(j0$ 

2.  It  is  by  the  precipitation  of  this  felt,  that  theEnaaiejj, 
oxide  of  cobalt  is  obtained  for  the  purpofe  of  enamels, 
and  for  giving  a  colour  to  porcelain.  When  the  oxide 
is  precipitated  by  means  of  an  alkali,  it  is  re-diffolved 
when  the  alkali  is  added  in  excefs. 

3.  Nitrate  of  Ammonia  and  Cobalt. 

This  triple  fait  was  formed  by  Thenard  by  adding 
to  a  folution  of  cobalt  in  nitric  acid,  ammonia  in  ex¬ 
cefs.  No  precipitate  is  obtained.  This  folution  be¬ 
ing  filtered  and  evaporated  to  drynefs,  and  the  refidue 
being  diffolved  in  water,  and  again  evaporated,  yield¬ 
ed,  on  cooling,  regular  cubic  cryftals  of  a  red  colour, 
and  of  a  pungent  tafte.  They  wrcre  not  changed  by 
expofure  to  atmofphcric  air.  Being  calcined  in  a  cru¬ 
cible,  they  burned  like  nitrate  of  ammonia,  with  a  vi¬ 
vid,  yellowbfti  white  flame.  The  refidue  was  a  black 
fubftance,  which  had  all  the  properties  of  cobalt* 

The  folution  of  this  fait  in  water  is  not  precipitated  by 
any  of  the  alkalies  or  earths.  It  is  ft  ill  more  readily 
decompofed  by  fulphurated  hydrogen,  or  the  hydro- 
fulphurets.  When  it  is  boiled  with  potafti,  ammonia 

is 


Cobalt, 

&c. 


*  Ann.  de 
'hi/n.  xlii. 


1607 

^repara- 

fan. 


1 60S 

Sympathe¬ 
tic  ink. 


11609 
Theories. 


1610 
Another 
!  i/ocefs. 


CHEMISTRY. 

is  difengaged  5  the  oxide  of  cobalt  is  precipitated,  and  bines  with  the  oxide,  by  mixing  a  folution  of  nitrate 
a  nitrate  of  potafh  is  formed  *.  of  cobalt  with  a  folution  of  borax. 
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4.  Muriate  of  Cobalt. 

1 .  Muriatic  acid  has  no  effedl  on  cobalt  in  the  cold  ; 
but  a  fmall  quantity  is  diffolved  with  the  aftiftance  of 
heat.  But  the  black  oxide  of  cobalt  is  readily  diffolv- 
ed  in  muriatic  acid.  The  folution  is  accompanied  with 
effervefcenco|  and  the  difengagement  of  oxymuriatic 
acid  gas.  When  this  folution  is  concentrated  by  eva¬ 
poration,  it  becomes  of  a  fine  green  colour,  which 
changes  to  red  when  it  is  diluted  with  water.  By 
farther  evaporation  it  is  cryftallized,  and  affords  fmall 
deliquefcent  cryftals  of  muriate  of  cobalt  in  the  form 
of  needles. 

2.  When  thefe  cryftals  are  diffolved  in  water,  and 
fo  diluted  that  the  folution  is  nearly  colourlefs,  cha¬ 
racters  marked  with  it  on  paper  difappear  entirely  : 
but  when  heated,  affume  a  fine  green  colour.  This 
folution  was  one  of  the  fir  ft  known  fympathetic  inks. 
In  making  experiments  with  this  folution,  the  charac¬ 
ters  are  written  on  paper,  or,  that  the  experiment  may 
be  more  amufing,  a  landfcape  is  drawn  with  a  pen¬ 
cil,  repre  fen  ting  the  verdure  of  fummer  on  a  winter 
feene.  Thofe  parts  of  the  pi&ure  in  which  the  fym¬ 
pathetic  ink  has  been  ufed,  are  invifible  in  the  cold  5 
but  when  it  is  moderately  heated,  they  become  of  a 
fine  green  colour,  changing  from  the  winter  to  the 
fummer  feene.  When  it  is  removed  to  the  cold,  the 
colour  again  difappears,  and  if  too  much  heat  be  not 
applied,  the  fame  change  may  be  frequently  repeated. 
When  too  much  heated,  the  blue  colour  is  converted 
to  a  brown,  which  becomps  permanent. 

3.  Various  theories  have  been  propofed  to  account 
for  this  remarkable  change.  According  to  fome,  it 
is  owing  to  the  moifture  of  the  atmofphere  being  ab- 
forbed  that  the  colour  difappears  ;  and  when  this  is 
driven  off  by  heat,  it  is  reftored.  But  to  this  opinion 
it  has  been  obje&ed,  that  the  fame  effeCl  is  produced, 
when  paper,  on  which  characters  have  been  written 
with  this  folution,  is  entirely  excluded  from  the  at- 
mofphcrc,  by  being  introduced  into  clofe  veffels.  Ac¬ 
cording  to  others,  the  fympathetic  effeCt  of  this  folu¬ 
tion  depends  on  the  iron  which  is  combined  with  the 
cobalt.  Some  fuppofe  that  the  concentration  of  the 
folution,  which  takes  place  by  the  aCtion  of  heat,  is 
the  caufe  of  the  appearance  of  the  colour  ;  and  its  di¬ 
lution,  by  abforbing  moifture  from  the  atmofphere, 
the  caufe  of  its  difappearanee  *,  while  others  are  of 
opinion  that  it  is  partially  deprived  of  its  oxygen  by 
being  heated,  and  abforbs  it  again  in  the  cold,  when 
the  colour  vanifhes. 

This  fympathetic  ink  may  be  eafily  prepared,  by 
diffolving  the  zaffre  of  commerce  in  nitro-muriatic 
acid. 

5.  Fluate  of  Cobalt. 

Fluoric  acid  diffolves  the  oxide  of  cobalt,  and  forms 
with  it  a  yellow-coloured  gelatinous  folution  ;  or,  by 
careful  evaporation,  it  affords  cryftals,  which  arc  fluate 
of  cobalt. 

6.  Borate  of  Cobalt. 

Boracic  acid  has  no  a£lion  on  cobalt ;  but  it  com- 


7.  Phofphate  of  Cobalt. 

Phofphoric  acid  dilfolves  the  oxide  of  cobalt,  and 
forms  with  it  a  reddifh-coloured  turbid  folution, 
which  affords  a  precipitate  \vhen  the  acid  is  fatu- 
rated. 

8.  Carbonate  of  Cobalt. 

This  fait  is  formed  by  precipitating  cobalt  from  its 
folutions  in  acids,  by  means  of  alkaline  carbonates. 

One  hundred  parts  of  cobalt,  which  afford  only  143 
of  precipitate  by  means  of  the  pure  alkalies,  yield 
160  parts,  when  the  precipitate  is  effe&ed  by  carbo¬ 
nate  of  foda. 

9.  Arfeniate  of  Cobalt. 

This  fait  is  formed  by  combining  the  nitrate  of  co¬ 
balt  with  the  arfeniate  of  potafh  or  of  foda.  It  is  fome- 
times  found  native,  and  it  exhibits  the  deepeft  and  moft 
beautiful  red  of  all  the  falts  of  cobalt. 

10.  Tungftate  of  Cobalt. 

I  t.  Molybdate  of  Cobalt.  I  Tt  i  , 

1 2.  Chromate  of  Cobalt.  f  Unknown‘ 

13.  Columbate  of  Cobalt.  J 

14.  Acetate  of  Cobalt. 

This  fait  is  readily  formed,  by  diffolving  the  oxide 
of  cobalt  in  acetic  acid.  It  does  not  yield  cryftals  by 
evaporating,  but  is  deliquefcent  in  the  air.  It  affumes 
a  blue  colour  when  it  is  heated,  but  is  red  in  the 
cold,  fo  that  it  forms  a  fympathetic  ink. 

1 5.  Oxalate  of  Cobalt. 

This  fait  may  be  formed  by  precipitating  the  oxide 
of  cobalt  from  its  folution  in  acids,  by  means  of  oxalic 
acid.  This  precipitate,  when  it  is  dried,  is  in  the 
form  of  a  red  powder,  which  is  infoluble  in  water,  but 
may  be  diffolved  in  excefs  of  oxalic  acid,  and  cryftal¬ 
lized. 

1 6.  Tartrate  of  Cobalt. 

The  oxide  of  cobalt  is  foluble  in  tartaric  acid,  and 
forms  a  red-coloured  folution,  which  affords  cryftals 
by  evaporation. 

II.  A&ion  of  Alkalies,  Earths,  and  Salts. 

1.  The  alkalies  have  no  a&ion  whatever  on  cobalt ;  Alkalies* 

but  when  the  oxides  are  fufpended  in  water,  they  fe- 
parate  them  from  other  matters.  ^ 

2.  Some  of  the  earths,  but  particularly  filica,  enter  Earths, 
into  combination  with  the  oxide  of  cobalt  and  the  fix¬ 
ed  alkalies,  and  form  a  beautiful  blue-coloured  glafs. 

The  quantity  of  oxide  muft  be  fmall,  ertherwife  the 
glafs  will  appear  nearly  black  and  opaque,  on  account 
of  the  intensity  of  the  colour* 

3.  Some  of  the  neutral  falts  expofed  to  a  high  tem- Salts, 
peraturc  along  with  cebalt  burn  with  a  perceptible 
Same.  It  is  by  this  means  that  the  oxide  is  prepared 

for  the  purpofe  of  enamels  and  colouring  porcelain. 

The  hyperoxy muriate  of  potafh,  with  one-third  of 
its  weight  of  cobalt  in  powder,  detonates  by  percuf- 
fion. 

4  K  2 


Cobalt 


628 

Nickel, 

&e. 

1614 

Vies. 


CHEMI 

Cobalt  is  fcaiT'Cy  at  ail  employed  in  the  metallic 
date.  Z affre  is  uied  for  coarfe  enamels  and  pottery 
wave.  The  purer  oxides  of  cobalt  are  cl.ofen  for  the 
purpofc  of  colouring  porcelain.  Azure  is  a  vitreous 
blue  in  the  date  of  fine  powder,  which  is  prepared  for 
fimilar  purpofes.  Z affre  is  fufed  along  with  filiea  and 
an  alkali,  and  thus  forms  a  deep  blue  glafs,  which  is 
known  by  the  name  of  fmalt.  This  is  reduced  to  a 
powder,  and  mixed  with  a  great  quantity  of  water.  The 
firft  portion  which  precipitates  is  called  coarfe.  azure. 
Four  different  quantities  are  feparated  in  this  way. 
The  laft,  which  is  the  fined,  is  called  azure  of  four 
fires. 


Sect.  IX.  Of  NICKEL  and  its  Combinations . 

*^5  1.  The  firft  mention  which  is  made  of  this  metal  is 

J  by  Hierne,  a  Swedifh  chemift,  in  a  work  entitled  1  he 
art  of  difeovering  metals ,  puhliftied  in  1  694*  #  parti- 
cularly  deferibes  the  mineral  front  which  nickel  is  ex- 
traded,  and  which  was  firft  called  kupfemickel ,  or  falfe 
copper,  becaufc  it  was  taken  for  an  ore  of  copper,^  and 
none  could  be  obtained  from  it.  This  was  the  opinion 
of  Henckel  and  Cramer,  who  fuppofed  it  to  be  copper 
combined  with  arfenic  or  cobalt.  This  mineral  was 
generally  arranged  among  copper  ores,  till  it  was  ex¬ 
amined  and  analyzed  by  the  celebrated  Swedifh  mine- 
ralogift  Cronftcdt,  in  1751,  and  1754^  In  thefe  expe¬ 
riments,  the  account  of  which  was  publifhed  in  the  me¬ 
moirs  of  the  Swedifh  Academy,  he  proved  that  this 
mineral  contains  a  new  metal,  different  from  all  thofe 
which  had  been  hitherto  known,  to  which  he  gave  the 
name  of  nickel .  Tills  opinion  was  generally  adopted, 
and  objeded  to  only  by  Monet  and  Sage  of  France, 
who  affirmed  that  this  new  metal  was  merely  an  alloy 
of  cobalt,  arfenic,  iron,  and  copper.  To  remove  thefe 
differences  of  opinion  with  regard  to  this  fubftance, 
Bergman  undertook  an  elaborate  analyfis  of  the  ores  of 
nickel,  and  an  accurate  examination  of  its  peculiar  pro¬ 
perties  in  the  metallic  ftate.  His  experiments  were 
detailed  in  a  differtation  which  was  publifhed  m  17 55, 
The  objed  of  his  rcfcarches  was,  to  afeertain  if  nickel 
was  a  peculiar  metal ;  and,  from  the  refult  of  his  expe¬ 
riments  it  appeared,  that  it  did  not  contain  the  fmalleft 
trace  of  copper,  but  that  it  is  generally  alloyed  with 
cobalt,  arfenic,  and  iron,  from  which  indeed  it  can 
fcarcely  be  completely  feparated  ;  but  that  it  poffeffed 
peculiar  and  diftind  properties  from  the  other  metals  ; 
and  thefe  properties  became  more  ftriking  and  charae- 
1616  teriftic  in  proportion  to  its  purity. 

Ores.  2.  Nickel  is  found  in  the  ftate  of  fulphuret,  when  it 

is  called  kupfemickel.  It  is  of  a  reddifh  yellow  colour, 
with  little  brilliancy,  fomewhat  fimilar  to  tarnifhed 
copper,  with  which,  from  its  appearance,  it  is  fre¬ 
quently  confounded.  This  mineral  foon  lofes  its  bril¬ 
liancy  in  the  air,  becomes  of  a  brownifh  colour,  and 
is  covered  at  laft  with  greenifh  fpots.  It  is  found 
forming  veins  in  the  earth,  and  is  ufually  combined 
■with  arfenie,  cobalt,  and  iron.  Nickel  has  been 
found  alloyed  with  iron,  when  it  is  of  a  laminated  tex¬ 
ture,  and  compofed  of  rhomboidal  plates.  The  frefli 
iradure  is  of  a  pale  yellow^  which  becomes  black  by 
expofure  to  the  air.  Nickel  is  alfo  found  native  in 
the  ftate  of  oxide,  when  it  is  of  a  bright  green  colour. 
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In  this  ftate  it  is  generally  on  the  furface  of  fulphuret  Nickel, 
of  nickel.  Native  nickel  has  alfo  been  found,  accord-  , 
ing  to  Bergman,  or  at  lead  with  a  very  fmall  propor¬ 
tion  of  fulphur,  but  combined  with'  iron,  cobalt,  and 
arfenic.  He  fays,  too,  that  it  ex  ills  in  combination 
with  fulphuric  acid.  #  1617 

3.  To  obtain  nickel  from  its  ores  in  the  ftate  of  iul- Separation 
phuret,  they  are  firft  roafted,  by  which  means  the  ful-  cf  the  me- 
phur  and  arfenic  are  driven  off.  In  this  procefs  theta* 
mineral  lofes  one-third  or  one-half  of  its  weight;  and  in 
proportion  to  the  quantity  of  pure  metal,  which  exifts 

in  the  ore,  it  affumes  a  richer  green.  The  roafted  ore 
is  then  mixed  with  two  parts  of  black  flux,  put  into  a 
crucible  covered  with  muriate  of  foda,  and  expofed  to 
a  forge  heat,  to  bring  it  to  fufion.  W  hen  the  appara¬ 
tus  has  cooled,  there  is  found  under  the  brown,  black, 
or  blue  fcorice,  a  metallic  button,  which  amounts  to 
one-tenth,  and  fometimes  to  one-half,  of  the  mineral 

employed.  >  .  161 S 

4.  Nickel,  in  the  pureft  ftate  in  which  it  can  be  ob- properties. 
tained,  is  of  a  yellowilh  white,  or  of  a  reddifh  white 
colour,  with  more  or  lefs  luftre,  and  of  a  granulated 
texture.  The  fpecific  gravity  is  9  according  to  Berg¬ 
man,  but  according  to  Guyton  it  is  only  7.807.  Berg¬ 
man  fpeaks  of  it  as  poffefling  fome  degree  of  duaility  ; 

but  this,  it  is  fuppofed,  is  owing  to  its  alloy  with  iron, 
which  latter  conftitutes  \  of  its  weight.  It  is  alfo  mag¬ 
netic,  and  this  property  has  alfo  been  fuppofed  to  de¬ 
pend  on  the  fame  alloy.  Nickel  is  a  very  infufible 
metal,  requiring  a  temperature  equal  to  150°  Wedg¬ 
wood.  Its  power  of  conduaing  caloric  has  not  been 
afeertained,  nor  has  its  tafte  or  its  fmell  been  recognized. 

It  has  never  been  obtained  in  cryftals.  1619 

5.  When  nickel  is  expofed  to  heat  in  an  open  veffel,  A&ionof 
it  combines  with  oxygen,  and  affumes  a  brown  colour ; heat* 
but  this  requires  a  very  high  temperature.  •  After  long 
expofure  to  the  air,  w'hen  it  is  moift,  and  in  the  cold, 

it  becomes  covered  with  an  efflorescence  of  a  bright  162a 
green  colour,  of  a  peculiar  and  diftina  (hade.  It  is  this  Oxide, 
efflorefcence  which  is  found  on  the  furface  of  the  native 
fulphurets  of  nickel,  the  ftiade  of  which  is  fo  re¬ 
markable,  and  fo  different  from  that  of  copper,  that 
they  can  be  eafily  diftinguiftied.  This  oxide  is  com¬ 
pofed  of 

Nickel,  77 

Oxygen,  23 
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6.  There  is  no  aaion  between  nickel  and  azote, 

hydrogen,  .or  carbone  ;  nor  is  it  at  all  aaed  upon  by 
water.  #  i6u 

7.  Nickel  combines  with  phofphorus,  and  forms  with  phofphur«; 
it  a  phofphuret.  This  is  prepared  by  decompofing 
phofphoric  acid  in  the  ftate  of  glafs,  which  is  done  by 
mixing  phofphoric  glafs,  charcoal  and  nickel,  and  fufmg 

them  together.  Or  it  may  be  prepared,  by  projecting 
bits  of  phofphorus  on  the  metal,  while  it  is  red-hot,  in 
a  crucible.  It  acquires  an  addition  of  onc-fifth  part  to 
its  weight  ;  but  it  parts  with  a  fmall  portion  of  phof¬ 
phorus  as  it  cools.  The  phofphuret  of  nickel  is  of  a 
more  brilliant  and  purer  white  than  the  metal  itfelf. 

The  texture  refembles  a  collection  of  fmall  needles 
heaped  together.  When  it  is  heated  under  the  blow- 
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pipe,  the  phofphorus  burns  on  its  furface,  and  the  me¬ 
tal  is  oxidated.  The  component  parts  ot  this  phofphu- 
ret,  according  to  Pelletier,  are, 


Nickel, 

Phofphorus, 


s3-3 
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8.  Nickel  combines  readily  with  fulphur,  and  forms 
with  it  a  fulphuret,  which  is  fomewhat  different  in  its 
properties  from  the  native  fulphuret.  It  is  hard,  of  a 
yellowilh  colour,  and  in  finall  brilliant  facets.  When 
it  is  flrongly  heated  in  the  open  air,  it  gives  out  lumi¬ 
nous  fparks. 

9.  Nickel  enters  into  combination  with  feveral  of 
the  metals,  and  forms  with  them  alloys  •,  the  proper¬ 
ties  of  which  are  but  little  known.  With  cobalt  and 
arfenic  it  forms  native  alloys.  The  alloy  with  the  lat¬ 
ter  is  of  a  reddifh  colour,  has  no  magnetic  property, 
is  confiderably  hard,  and  its  fpccific  gravity  is  lefs  than 
the  mean  fpeeific  gravity  of  the  two  metals. 

10.  Nickel  enters  into  combination  with  the  acids, 
and  forms  with  them  falts,  which  arc  diilinguiffied  by 
peculiar  properties. 

11.  The  order  of  the  affinities  of  nickel  and  its 


they  have  been  afeertained  by  Bergman,  is 
in  g  : 

Nickel.  Oxide  of  Nickel. 

Iron, 

Oxalic  acid, 

Cobalt, 

Muriatic, 

Arfenic, 

Sulphuric, 

Copper, 

Tartaric, 

Gold, 

Nitric, 

Tin, 

Phofphoric, 

Antimony, 

Fluoric, 

Platina, 

Saclaffic, 

Bifmuth, 

Succinic, 

Lead, 

Citric, 

Silver, 

Laftic, 

Zinc, 

Acetic. 

Sulphur, 

Arfenic, 

Phofphorus. 

Boracic, 

Pruffie, 

Carbonic. 
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I.  Salts  of  Nickel. 

1 .  Sulphate  of  -Nickel. 

Concentrated  fulphuric  acid,  with  the  affiftanee  of 
heat,  is  decempofed  by  nickel.  Sulphurous  acid  gas 
is  difengaged,  and  there  remains  behind  a  gray  mafs 
foluble  in  water,  to  which  it  communicates  a  beautiful 
green  colour.  By  evaporating  this  folution,  cryflals  of 
a  pale  emerald  green  arc  obtained,  which  are  fulphate 
of  nickel.  The  oxide  of  nickel  is  alfo  readily  diffolved 
by  fulphuric  acid,  from  which  alfb  cryflals  are  obtained. 
It  cryilallizes  in  the  form  of  fquare  prifms,  or  in  de¬ 
cahedrons,  which  are  compofed  of  two  four  Tided  pyra¬ 
mids,  truncated  at  the  furnmits. 

2.  Nitrate  of  Nickel. 

Nitric  acid  oxidates  and  diffolves  nickel  with  the 
affiftanee  of  heat.  The  oxide  is  diffolved  by  this  acid, 
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without  effervefcence.  The  folution  has  a  blackifh 
green  colour,  which  affords  rhomboidal,  deliquefeent  ^ 
cryflals,  that  are  deeompofed  by  heat,  and  leave,  after 
being  flrongly  calcined,  and  giving  out  oxygen  gas, 
a  black  oxide.  When  the  nitrate  of  nickel  is  expofed 
to  a  warm  dry  air,  it  is  deprived  of  its  wrater  of  cry- 
flail  ization,  and  even  of  its  acid,  fo  that  there  remains 
behind  only  an  oxide  of  the  metal. 

3.  Nitrate  of  Ammonia  and  Nickel. 

This  triple  fait  is  formed,  by  adding  ammonia  in  cx- 
cefs  to  the  folution  of  nitrate  of  nickel.  This  fait  is 
of  a  green  colour.  It  is  obtained  in  cryflals  by  eva¬ 
poration.  The  folution  does  not  become  turbid  by  the 
addition  of  alkalies,  but  the  metal  is  precipitated  by 

hydrofulphurets  *.  *  Ami.  de 

Chim.  xlih 

4.  Muriate  of  Nickel.  217. 

Muriatic  acid  diffolves  nickel  and  its  oxide  flowly, 
except  with  the  affiftanee  of  heat.  The  folution  is 
of  a  green  colour,  and  affords  irregular  cryflals.  The 
muriate  of  nickel  is  deeompofed  by  heat,  and  by  ex- 
pofure  to  the  air. 

5.  Fluate  of  Nickel. 

Fluoric  acid  diffolves  the  oxide  of  nickel  with  diffi¬ 
culty,  and  affords  cryflals  of  a  bright  green  colour. 

6.  Borate  of  Nickel. 

The  compound  of  boracic  acid  and  nickel  can  only 
be  formed  by  double  affinity,  by  adding  the  borate  of 
foda,  for  inflance,  to  a  folution  of  nickel  in  acids. 

7.  Phofphate  of  Nickel. 

Phofphoric  acid  has  not  a  very  flrong  affinity  for 
the  oxide  of  nickel.  The  folution  which  is  formed 
is  fcarccly  of  a  green  colour,  and  does  not  afford 
cryflals. 

8.  Carbonate  of  Nickel. 

Liquid  carbonic  acid,  expofed  to  the  contaff  of  nic¬ 
kel,  did  not  appear,  to  Bergman,  to  combine  w  ith  the 
metal.  But  when  nickel  is  precipitated  from  its  folu- 
tions  by  means  of  alkaline  carbonates,  the  precipitate 
acquires  a  greater  weight  than  when  the  pure  alkali  is 
employed  \  from  which  it  is  concluded,  that  part  of  the 
carbonic  acid  has  combined  with  the  oxide. 


9.  Arfeniatc  of  Nickel. 

Arfenic  acid  forms  with  the  oxide  of  nickel  a  green 
faline  mafs,  which  is  obtained  by  precipitating  the 
oxide  of  nickel  from  its  folution  in  acids,  by  means  of 
an  alkaline  arfeniate.  The  arfeniate  of  nickel  is  in 
the  form  of  powder,  which  is  fcarcely  foluble  in  water. 


10.  Tungflate  of  Nickel. 

1 1 .  Molybdate  of  I 

1 2.  Chromate  of  Nickel. 

13.  Columbate  of  ] 


Nickel.  T 
:  Nickel.  / 
Nickel,  r 
’Nickel.  J 


Unknown, 


14.  Acetate  of  Nickel. 

Acetic  acid  diffolves  the  oxide  of  nickel,  and  forms 
a  fait  in  rhomboidal  .cryflals,  which  are  of  a  deep  green 
colour. 

-  5.  Oxalate 


:-6so 

Mangan  ef«, 
ficc. 
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15.  Oxalate  of  Nickel. 

With  ihe  afliftance  of  heat,  oxalic  acid  a6ls  upon 
nickel,  and  a  pale  green  powder  precipitates,  ihis 
fait  is  fcarcely  foluble  in  water.  It  may  be  formed 
alfo,  by  precipitating  nickel  from  its  folutions  in  ful- 
phuric,  nitric,  and  muriatic  acids,  by  means  of  oxa¬ 
lic  acid. 

16.  Tartrate  of  Nickel. 

This  fait,  and  the  combinations  of  the  oxide  of  nic¬ 
kel  with  the  other  acids,  are  unknown. 

II.  A6lion  of  Alkalies. 

1 629  The  fixed  alkalies  diffolve  the  oxide  of  nickel,  but 

lies.C  a  finall  quantity.  They  affume  a  yellow  colour  5 

1630  but  this  oxide  is  very  foluble  in  ammonia  }  the  folution 
Ammonia.  0f  which  is  of  a  deep-blue  colour,  and  of  a  peculiar 

fhade.  When  it  is  evaporated,  it  precipitates  in  the 
form  of  a  blackifh  brown  powder,  which  paffes  from 
blue  to  green.  Moft  of  the  metals  feparate  the  nic¬ 
kel  from  this  folution. 


III.  Aftion  of  the  Earths. 

1.  Many  of  the  earths,  as  filica  and  alumina,  have 
no  aflion  on  nickel  5  but  others,  as  barytes  and  ftron- 
tites,  convert  the  oxide  in  folution  into  an  orange  red. 
If  it  contain  arfenic  or  cobalt,  the  glafs,  which  is  co¬ 
loured  w  ith  nickel,  becomes  of  a  blue  or  violet  colour. 

2.  The  nitrates  and  the  hyperoxymuriates  very 
readily  decompofe  the  falts  of  nickel,  and  reduce  it  to 
the  Hate  of  oxide.  With  the  boracic  and  phofphoric 
falts  it  affumes  a  pale  red  colour.  The  nitrate  of  pot- 
afh  detonates  feebly  with  nickel,  but  has  the  property 
of  detc£ling  the  fmalleft  trace  of  cobalt,  which  could 

1 6^1  not  have  been  difeovered  by  any  other  reagent. 

Ufes.  So  far  as  is  known,  thisrmetal  has  not  been  applied 

to  much  ufe.  There  is,  however,  little  doubt,  that  it 
might  be  employed  for  enamels,  and  for  colouring 
glafs,  porcelain  and  pottery.  Fourcroy  obferves,  that 
it  is  probably  employed  in  fome  of  the  fecret  proceffes 
of  thefc  manufactures,  as  it  is  brought  in  confidcrable 
quantities  from  SaXony  to  Paris. 


Sect.  X.  Of  Manganese  audits  Combinations . 


I .  A  fubftancc  was  long  employed  in  the  manufac¬ 
ture  of  glafs,  which,  on  account  of  its  property  of  de¬ 
priving  glafs  of  its  colour,  was  known  under  the  name 
of  glafs  maker's  foap  ;  from  its  appearance  it  was  called 
black  magnefa,  or  manganefe .  'But  although  it  was 
long  employed  in  manufactures,  nothing  was  known 
of  its  intimate  nature  or  conftituent  parts.  It  was  ge¬ 
nerally  confidered  as  an  ore  of  iron,  becaufe  it  was 
found  fometimes  combined  with  the  oxide  of  this  me¬ 
tal.  By  others  it  was  arranged  among  the  ores  of  zinc, 
fuppofmg  that  it  was  fome  combination  of  this  metal. 
To  Bergman  and  Scheele  we  are  indebted  for  the 
firft  accurate  knowledge  of  its  nature.  Bergman, 
in  a  differtation  which  he  publiffted  in  1774,  an¬ 
nounces  it  as  a  peculiar  metal,  on  account  of  its 
weight,  its  property  of  colouring  glafs,  and  of  afford¬ 
ing  a  white  precipitate  with  the  alkaline  pruffiates. 
Scheele,  in  the  fame.ycar,  prefented  to  the  academy  of 
Stockholm,  a  memoir,  containing  his  refearches  con- 
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cerning  the  nature  and  peculiar  properties  of  this  mi-  Mang?.ne(er 
neral.  From  thefe  experiments  he  concludes  that  &c- 
this  mineral  is  the  oxide  of  a  peculiar  metal,  totally  ^ 

diilinCl  from  all  others.  Galin,  the  pupil  of  Berg¬ 
man,  was  the  firfl  who  obtained  the  metal  in  its  pure 
{late,  from  the  native  oxide  of  manganefe.  His  ex¬ 
periments  have  been  repeated  by  others,  and  the  refults 
of  Scheele  and  of  Bergman  fully  confirmed. 

2.  Manganefe  is  moll  generally  found  in  the  {late  of  ores.  ** 
oxide.  Of  this  there  are  three  principal  varieties,  the 
white,  the  red,  and  the  black.  1.  The  firfl,  or  the 
white  ore  of  manganefe,  contains  the  fmalleft  proportion 

of  iron  and  of  oxygen.  Sometimes  it  is  cryftallized. 

This  ore  foon  tarnifhes  in  the  air  by  abforbing  oxygen. 

2.  The  red  ore  of  manganefe  contains  more  iron  than 
the  former.  It  is  either  friable,  or  hard  as  it  is  found 
in  carbonate  of  lime,  on  fhiftus,  or  accompanying  ores 
of  iron  5  or  in  lamellated  maffes,  radiated  or  cryftal¬ 
lized  in  pyramids,  rhomboids,  or  in  fliort  brittle 
needles.  3.  The  black  or  the  brown  ore  is  frequent¬ 
ly  cryftallized  like  the  red.  It  is  alfo  found  in  folid 
maffes  having  a  metallic  or  dull  earthy  appearance, 
mixed  with  quartz  and  other  ftony  bodies.  The  fpeci- 
fic  gravity  is  4.0.  Manganefe  has  been  found  native 
by  Lapeyroufe  in  fome  iron  mines  in  France.  It  was 
in  the  form  of  fmall,  flattened  metallic  buttons,  of  a 
lamellated  texture.  But  it  has  been  fuppofed  that 
the  manganefe  in  this  ft  ate  is  alloyed  with  iron.  . 

3.  Manganefe  is  procured  in  the  metallic  flate  by  Separation 
the  following  procefs.  The  native  oxide  of  manga-  of  the  me* 
nefe  is  reduced  to  a  fine  powder,  and  formed  into  ata** 
pafte  with  water.  Part  of  it  is  then  made  into  a 

ball,  and  introduced  into  a  crucible  lined  with  char¬ 
coal.  A  thick  ftratum  of  charcoal  is  placed  at  the 
bottom  of  the  crucible,  and  the  ball  of  manganefe  is 
to  be  furrounded  and  covered  with  the  fame  fubftancc, 
and  the  crucible,  which  is  inverted  and  luted  to  the 
other,  is  to  be  filled  with  it.  The  whole  is  then  to  be 
expofed  te  a  very  ftrong  heat,  not  lefs  than  1600 
Wedgw  ood,  for  more  than  an  hour.  When  the  appa¬ 
ratus  cools,  the  metal  is  found  in  the  bottom  of  the  cru¬ 
cible,  or  in  the  midft  of  the  feorice,  in  the  form  of  glo¬ 
bules,  which  amount  to  nearly  one-third  of  the  manga¬ 
nefe  employed.  But  if  the  heat  has  been  too  low,  it 
will  be  found  in  grains. 

4.  Manganefe  is  of  a  grayifh  white  colour,  with  Properties, 
confidcrable  brilliancy,  and  of  a  granular  texture. 

The  fpecific  gravity  is  6.850.  It  has  neither  tafte  nor 
fmell.  In  hardnefs  it  is  equal  to  iron.  It  is  one  of 
the  moft  brittle  of  the  metals,  and  at  the  fame  time 
one  of  the  moft  infufible,  requiring  a  temperature  of 
1600  Wedgwood  to  melt  it.  When  in  the  ftate  of 
pow'der  it  is  often  attra&ed  by  the  magnet,  on  account 
of  the  iron,  from  which  it -can  only  be  feparated  w  ith 
great  difficulty.  _ 

5.  When  this  metal  is  expofed  to  the  air,  it  is  foon  A<ftioncf 
tarniftied.  It  becomes  gray,  brown,  and  black,  anduir. 

at  laft  falls  down  into  powder,  which  is  found  to  have 
acquired  confidcrable  addition  to  its  weight.  But 
when  it  is  heated  in  the  open  air,  it  paffes  more  rapid¬ 
ly  through  the  different  changes  of  colour,  in  propor¬ 
tion  as  it  combines  with  oxygen,  to  the  abforption  of 
which  thefe  changes  are  owing.  It  appears,  therefore, 
that  manganefe,  like  fome  of  the  other  metals,  com¬ 
bines  with  different  portions  of  oxygen,  forming  differ¬ 
ent 
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ent  oxides.  The  black  oxide,  which  is  manganefe,  com¬ 
bined  with  oxygen  in  the  greateR  proportion,  is  found 
native  in  great  abundance.  The  red  oxide  is  fuppofed 
to  contain  the  oxygen  in  the  next  proportion.  This 
alfo  exifts  native,  and  it  may  be  found  by  diililling 
the  black  oxide  made  into  a  paftc  with  concentrated 
fulphuric  acid  in  a  retort  to  drynefs.  It  is  deprived 
of  a  great  quantity  of  oxygen,  which  is  given  out  in. 
the  Rate  of  gas.  The  refiduum  is  then  to  be  mixed 
with  water,  which  is  to  be  filtered.  This  folution, 
which  is  fulphate  of  manganefe,  is  of  a  red  colour. 
By  adding  an  alkali,  a  precipitate  is  formed,  which  is 
the  red  oxide  of  manganefe.  The  white  oxide  is  alfo 
prepared  by  depriving  the  black  Oxide  of  part  of  its 
oxygen.  This  is  effe£led  by  pouring  nitric  acid  on. 
the  black  oxide  of  manganefe,  with  the  addition  of 
fugar,  which  abforbs  the  oxygen  and  converts  it  into 
the  white  oxide.  The  latter  is  then  diflblved  in  the 
acid,  from  which  it  may  be  precipitated  by  potafh. 
The  precipitate  is  in  the  form  of  a  white  powder. 
The  proportion  of  manganefe  and  oxygen  in  the 
white  and  brown  oxides  of  manganefe,  according  to 
Bergman,  and  in  the  black,  according  to  Fourcroy, 
are, 
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of  phofphorus  on  manganefe  heated  to  rednefs  in  a  cru- 
cible.  The phofphuret  obtained  by  any  of  thefe  proceffes, 
is  of  a  white  colour,  of  a  granulated  texture  and  brittle, 
and  much  difpofed  to  cryRallize.  It  undergoes  no 
change  by  expofure  to  the  air.  It  was  covered  with 
an  opaque,  vitreous  matter  of  a  yellowifh  colour.  It  is 
more  fufible  than  the  manganefe  itfelf.  When  it  is 
expofed  to  the  a&ion  of  the  blow-pipe,  the  phofphorus 
burns,  and  the  metal  is  oxidated  *. 

9.  Bergman  failed  in  forming  a  compound  with  ful- 
phur  and  manganefe  by  direft  combination.  But  he 
fuceeeded  in  combining  fulphur  with  oxide  of  manga¬ 
nefe.  Three  parts  of  fulphur,  and  eight  parts  of  the 
oxide,  expofed  to  heat  in  a  glafs  retort,  formed  a  green- 
ifh  yellow  mats,  which  effervefeed  with  acids,  and  emit¬ 
ted  fulphurated  hydrogen  gas.  Scheele  has  obferved, 
that  a  part  of  the  fulphur  is  converted  into  fulphurous 
acid  during  the  procefs. 

10.  Manganefe  enters  into  combination  with  the 
acids,  and  forms  falts  with  them.  The  order  of  the 
affinities  of  the  oxides  of  manganefe  for  the  acids,  ac¬ 
cording  to  Bergman,  is  the  following  : 

Oxide  of  Manganese. 
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When  thefe  oxides  are  expofed  to  the  air,  they  abforb 
oxygen,  and  are  again  converted  into  the  black  oxide 
with  the  greater  proportion  of  oxygen. 

6.  It  is  from  the  black  oxide  of  manganefe  that  ohe- 
mifts  generally  procure  oxygen  gas.  The  molt  econo¬ 
mical  procefs  is  that  which  has  been  already  deferibed 
in  the  chapter  on  oxygen.  This  is  by  expofing  it  to 
a  red  heat  in  an  iron  bottle.  The  manganefe  is  redu¬ 
ced  to  the  Rate  of  red  oxide  by  being  deprived  of  the 
difference  of  the  quantity  of  oxygen  between  the  black 
and  the  brown  oxides.  The  fame  manganefe  may  be 
employed  after  it  has  been  for  fome  time  expofed  to 
the  air,  and  occafionally  moiffened  with  water.  This 
procefs,  however,  goes  on  much  more  flowly  than  is 
generally  fuppofed.  We  have  kept  feveral  quantities  of 
manganefe,  which  had  furniffied  abundance  of  oxygen, 
and  had  ceafed  to  give  out  more  in  a  red  heat,  expofed 
to  the  air  for  many  months,  and  frequently  moiRened 
with  water,  but  when  it  w’as  again  heated  to  rednefs, 
it  did  not  yield  above  TV  part  of  the  original  quantity 
from  the  native  manganefe. 

7.  Manganefe  does  not  enter  into  combination  with 
azote,  hydrogen,  or  carbone.  It  is  by  means  of 
charcoal  that  the  oxide  of  manganefe  is  reduced,  by 
being  deprived  of  its  oxygen ;  and  what  has  been  fup¬ 
pofed  to  be  a  compound  of  manganefe  and  carbone, 
is  a  carburet  of  iron,  or  carbone  combined  with  the 
iron,  with  which  manganefe  is  almoR  always  al¬ 
loyed. 

8.  Phofphorus  combines  very  readily  with  manga¬ 
nefe.  Pelletier  formed  the  phofphuret  of  manganefe  by 
fufing  a  mixture  of  equal  parts  of  manganefe  in  the 
metallic  Rate,  and  phofphoric  glafs,  with  about  ^  part  of 
charcoal  in  powder  ;  or  by  fufing  equal  parts  of  the  two 
iermer  without  the  charcoal  j  or  by  projecting  finall  bits 


Oxalic  acid, 

Citric, 

Phofphoric, 

Fluoric, 

Muriatic, 

Sulphuric, 

Nitric, 

SaclaCtic, 

Succinic, 

Tartaric, 

LaCtic, 

Acetic, 

Prufiic, 

Carbonic. 

I.  Salts  of  Manganefe. 

I.  Sulphate  of  Manganefe. 

1 .  Concentrated  fulphuric  acid  aCts  on  manganefe, 
even  in  the  cold  3  but  the  aCtion  is  more  powerful  if 
the  acid  be  diluted  with  two  or  three  parts  of  water. 
Hydrogen  gas  is  given  out,  and  there  remains  behind 
in  the  liquid,  a  black,  fpongy  mafs,  which  is  the  car¬ 
buret  of  iron.  The  folution  is  colourlefs,  and  it  affords 
by  evaporation,  tranfparent,  colourlefs  eryfials.  Sul¬ 
phuric  acid  does  not  combine  with  the  black  oxide  of 
manganefe,  till  it  is  deprived  of  part  of  its  oxygen,  and 
reduced  to  the  Rate  of  red  or  white  oxide  ;  but  the  acid 
combines  with  either  of  the  two  latter  oxides,  forming 
falts  poffeffed  of  diRin&  properties.  There,  are  thereto 
fore,  two  fulphates  of  manganefe,  which  may  be  diRin-phates.  ~ 
guiRied,  from  the  colour  of  the  bafe  or  oxide,  by  the 
names  of  white  and  red  fulphates.  6  , 

2.  White  fulphate  of manganefe : — This  is  the  compound  With  the 
of  fulphuric  acid  and  the  white  oxide  of  manganefe.  white  ox- 
This  oxide  combines  with  the  acid  without  effervefcence  i(le* 
and  forms  a  colourlefs  folution,  which  yields  by  evapo¬ 
ration,  tranfparent  rhomboidal  cryRals,  which  have  a 
very  bitter  tafle.  This  fait  is  decompofed  by  heat  5. 
the  acid  is  driven  off,  and  oxygen  gas  is  given  out.  It 
is  decompofed  alfo  by  the  pure  alkalies,  and  a  precipi¬ 
tate 
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tatc  is  formed,  of  the  white  oxide  of  mangjfflefe,  which 
foon  becomes  brown  by  expofure  to  the  air,  in  confe- 
f  quence  of  the  abforption  of  its  oxygen.  The  alkaline 
carbonates  precipitate  a  carbonate  of  manganefe,  which 
does  not  abforb  the  oxygen  from  the  air,  and  docs  not 
become  black  like  the  former.  It  is  the  white  ful- 
phate  of  manganefe,  which  i9  obtained  by  diffolving 
the  metal  in  diluted  fulphuric  acid.  In  this  procefs 
the  manganefe  combines  with  the  oxygen  of  the  water, 
Which  is  decompofed,  and  is  converted  into  the,  white 
oxide,  which  unites  with  the  fulphuric  acid,  to  form 
the  fulphate.  The  hydrogen  of^  the  water  is  driven 
off  in  the  date  of  gas,  fo  that  the  fait  formed  in  .this 
way,  occafions  an  effervefcence.  This  fait  may  alfo 
be  formed  by  diffolving  the  black  oxide  in  fulphuric 
acid,  but  in  this  cafe  it  is  neceffary,  as  Scheele  dis¬ 
covered,  to  add  fome  vegetable  matter,  as  fugar, 
honey,  or  gum,  to  abforb  the  fuperabundant  quantity 
of  oxygen,  which  prevents  the  folution  of  the  manga¬ 
nefe  in  the  acid.  When,  therefore,  the  black  oxide  is 
reduced  to  the  date  of  white  oxide,  by  depriving  it  of 
part  of  its  oxygen,  it  combines  with  the  acid,  and 
forms  white  fulphate  of  manganefe,  as  in  the  former 
proceffes. 

3.  Red  Sulphate  of  Manganefe.^- If  the  black  oxide  of 
manganefe  be  diddled  to  drynefs  with  fulphuric  acid, 
diluted  with  half  its  weight  of  water,  and  if  the  refi- 
duum  be  wafhed  with  water,  a  reddilh  or  violet-co¬ 
loured  folution,  which  is  the  red  fulphate  of  manga¬ 
nefe,  is  obtained.  By  evaporation  it  affords  thin  cry- 
dalline  maffes,  which  have  no  regular  form.  Thefe 
are  alfo  of  a  reddilh  colour.  The  alkalies  occafion  a 
red  precipitate,  which  becomes  black  by  expofure  to 
the  air.  This  fulphate  may  be  alfo  formed  by  the  di- 
re<d  combination  of  the  red  oxide  with  the  acid. 

Bergman  has  obferved,  that  the  red  oxide  of  man¬ 
ganefe  is  intermediate  between  the  black  and  the 
white  ;  that  it  is  more  foluble  in  fulphuric  acid  than 
the  former,  and  lefs  foluble  than  the  latter  }  that  the 
red  forms  a  red-coloured  fulphate,  while  the  white 
affords  a  colourlefs  fulphate. 

4.  Sulphurous  acid  a£ts  feebly  or  fcarcely  at  all  on 
manganefe  ;  but  it  diffolves  the  black  oxide  readily, 
and  without  effervefcence.  There  is  not  formed,  how¬ 
ever  a  fulphite  of  manganefe  \  for  the  fulphurous  acid 
deprives  the  black  oxide  of  a  portion  of  its  oxygen, 
and  thus  converts  it  into  a  white  oxide,  while  the  acid 
itfelf  is  converted  into  fulphuric  acid.  The  white 
oxide  is  then  diffolved  in  the  fulphuric  acid,  and  forms 
the  white  fulphate  of  manganefe. 

2.  Nitrate  of  Manganefe. 

I  Nitric  acid  diffolves  manganefe  with  effervefcence, 
and  with  the  evolution  of  nitrous  gas.  There  remains 
behind  a  black,  fpongy  mafs,  which  is  carburet  of 
iron,  and  infoluble.  The  folution  thus  formed,  is  of 
a  dark  colour,  on  account  of  the  iron  which  it  con¬ 
tains  5  for  it  does  not  appear  that  the  red  oxide  of 
manganefe  combines  with  nitric  acid.  The  white  ox¬ 
ide  of  manganefe  diffolves  very  readily  in  nitric  aeid, 
and  without  effervefcence,  or  the  emiffion  of  nitrous 
gas.  This  folution,  if  the  oxide  be  pure,  is  colour¬ 
lefs.  It  does  not  afford  cryftals,  even  by  flow  evapo¬ 
ration.  The  black  oxide  of  manganefe  cannot  be  dif¬ 
folved  in  nitric  acid,  but  by  long  digcllion  \  but  by 


adding  fome  vegetable  matters,  as  honey,  fugar,  oil?,  Maflgattffc, 
or  even  fome  of  the  metals, To  deprive  the  oxide  of  part  &c* 
of  its  oxygen,  the  combination  is  effected.  Carbonic 
acid  gas,  which  is  formed  by  the  union  of  the  car- 
bone  of  the  vegetable  matters  with  the  oxygen  of  the 
manganefe,  is  given  out  during  the  procefs. 

2.  Nitrous  acid  diffolves  the  oxide  of  manganefe 
much  more  readily  than  the  nitric  acid.  No  effervef¬ 
cence  takes  place,  becaufe  the  oxygen  of  the  manga¬ 
nefe  combines  with  the  nitrous  acid,  and  forms  nitric 
acid,  which  latter  combines  with  the  oxide  of  man¬ 
ganefe,  reduced  to  the  ftatc  of  white  oxide  •,  and 
thus  there  is  formed,  not  a  nitrite,  but  a  nitrate  of 
manganefe* 

3.  Muriate  of  Manganefe* 
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1 .  Manganefe  is  diffolved  with  effervefcence,  aiid  with  White  ox. 
the  evolution  of  hydrogen  gas,  in  liquid  muriatic  acid.^e. 

The  white  oxide  combines  with  the  acid,  whithout  ef¬ 
fervefcence,  and  without  the  reparation  of  any  gas, 
becaufe  it  is  fufficiently  oxidated,  to  be  diffolved  in 

this  acid.  The  black  oxide  is  diffolved  with  equal  fa¬ 
cility  in  muriatic  acid  as  in  the  other  acids.  In  this 
cafe  an  effervefcence  takes  place,  with  the  difengage- 
ment  of  oxymuriatic  acid  gas.  The  nature  of  this  ac¬ 
tion  is  obvious.  Part  of  the  muriatic  acid  combines 
with  part  of  the  oxygen  of  the  manganefe,  and  forms 
oxymuriatic  acid,  which  is  difengaged  in  the  (late  of 
gas.  The  black  oxide  is  deprived  of  part  of  its  oxy¬ 
gen,  and  converted  into  the  white  oxide,  whieh  lat¬ 
ter  diffolves  in  the  remaining  part  of  the  muriatic  acid, 
and  forms  a  muriate  of  manganefe.  This  fait,  being 
a  compound  of  the  white  oxide  of  manganefe  and  mu¬ 
riatic  acid,  may  be  called  the  white  muriate  of  matiga - 
nefe .  If  any  combuftible  matter  be  added,  the  folu- 
tion  of  the  black  oxide  of  manganefe  in  this  acid  goes 
on,  without  the  production  of  oxymuriatic  acid. 

2.  Oxymuriatic  acid  readily  parts  with  its  oxygen  to 
manganefe,  which  is  thus  converted  into  the  w  hite  ox¬ 
ide.  It  combines  alfo  with  the  oxides  of  manganefe, 
and  forms  folutions  of  a  brown,  red,  or  violet-colour, 
which  afford  cryftals  of  the  fame  colour.  There  is, 
therefore,  a  red  muriate  of  manganefe. 

It  is  from  the  black  oxide  of  manganefe,  that  oxy¬ 
muriatic  acid  is  obtained,  either  by  adding  to  the 
oxide  muriatic  acid,  part  of  which  combines  with  the 
oxygen  of  the  manganefe,  and  is  converted  into  oxy¬ 
muriatic  acid  ;  or,  by  adding  fulphuric  acid  to  a  mix¬ 
ture  of  the  black  oxide  of  mangatiefe  and  muriate  of 
foda.  The  fulphuric  acid  decompofes  the  latter,  and 
the  muriatic  acid  being  difengaged,  combines  with 
part  of  the  oxygen  of  the  manganefe,  and  forms  oxy¬ 
muriatic  acid. 

4*  Fluate  of  Manganefe. 

Fluoric  acid  has  little  a&ion  on  manganefe  or  its 
oxides  *,  but  a  duate  of  manganefe  may  be  formed  by 
double  affinity,  by  adding  an  alkaline  duate  to  the 
nitrate  or  muriate  of  manganefe.  The  duate  of  man¬ 
ganefe  thus  formed,  is  not  very  foluble  in  water.  Its 
other  properties  are  unknown. 

5.  Borate  of  Manganefe. 

This  fait  may  be  formed  in  the  fame  way  as  the 

former. 
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former.  It  is  equally  foluble  in  water,  and  its  other 
properties  are  alfo  unknown. 

6.  Phofphate  of  Manganefe. 

A  phofphate  of  manganefe  may  be  formed  in  the 
lame  way  as  the  two  former  falts.  It  is  not  very  fo¬ 
luble  in  water,  and  its  other  properties  have  not  been 
examined. 

7.  Carbonate  of  Manganefe. 
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takes  place  3  the  aeid  is*  partially  deeompofed,  ear- Manganefe, 
bonie  aeid  gas  is  evolved,  and  the  folution  at  laft  ^c* 
becomes  colourlefs.  y*— 

16.  Citrate  of  Manganefe. 

Citric  acid,  in  its  combination  with  the  black  oxide 
of  manganefe,  exhibits  the  fame  phenomena  as  the 
former. 

17.  Benzoate  of  Manganefe. 


Liquid  carbonic  acid  diffolves  a  fmall  portion  of 
fcnanganefe,  as  well  as  of  its  black  oxide.  When  this 
folution  is  expofed  to  the  air,  the  oxide  is  gradually 
precipitated,  and  appears  on  the  furface  ‘in  the  form 
of  a  white  pellicle.  Bergman  has  remarked,  that  dur¬ 
ing  the  combination  of  manganefe  with  carbonic  acid, 
there  is  evolved  an  odour  fomewhat  analogous  to  that 
©f  burnt  fat. 

8.  Arfeniate  of  Manganefe. 

Arfenic  acid  combines  with  the  white  oxide  of  man¬ 
ganefe,  and  forms  an  arfeniate.  The  arfenious  acid, 
or  white  oxide  of  arfenic,  deprives  the  blaek  exide  of 
manganefe  of  part  of  its  oxygen,  and  paffes  to  the  ftate 
of  arfenic  acid,  and  then  combines  with  the  manga- 
nefe,  now  reduced  to  the  ftate  of  white  oxide.  When 
the  arfenic  acid  is  nearly  faturated  with  the  oxide, 
the  folution  becomes  thick,  and  fmall  cryftals  make 
their  appearance.  This  fait,  when  heated,  does  not 
melt,  nor  is  the  arfenic  fublimed,  without  the  addi¬ 
tion  of  charcoal. 

9.  Tungftate  of  Manganefe.  -\ 
to.  Molybdate  of  Manganefe.  f  TT  , 

IX.  Chromate  of  Manganefe.  C  Ullkn0"'n' 

1 2.  Columbate  of  Manganefe.  J 

J  3.  Acetate  of  Manganefe. 
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’rocefs  for  Acetic  acid  diffolves  part  of  the  blaek  oxide  of  man- 
sparating  ganefe,  but  a&s  very  feebly  on  the  metal  itfelf.  This 
acid  may  be  employed  to  feparate  manganefe  from 
iron  -y  for  when  it  is  added  to  a  folution  containing 
both  thefe  metals,  the  acid  combines  with  the  manga¬ 
nefe,  for  which  it  has  a  ftronger  affinity,  and  leaves 
the  oxide  of  iron.  Several  fucceflive  folutions  and 
evaporations  are  needfary  to  feparate  the  whole  of  the 
iron,  whieh  is  known  when  the  folution  becomes  co¬ 
lourlefs,  and  when  it  affords  a  white  precipitate  with 
pruffiate  of  potafh.  The  folution  of  acetate  of  manga¬ 
nefe  does  not  eryftallize,  and  when  evaporated  to  dry* 
Ann.  de  ne^s>  ^  f°011  deliquefces  *. 

14*  Oxalate  of  Manganefe* 

Oxalic  aeid  forms  a  fait  with  the  oxide  of  manga¬ 
nefe,  which,  when  the  folution  is  faturated,  precipitates 
in  the  form  of  white  powder.  It  may  be  f6rmcd  alfo 
by  adding  oxalic  acid  to  the  fulphate,  nitrate,  and  mu- 
hate  of  manganefe  in  folution. 

15.  Tartrate  of  Manganefe. 

#  This  fait  may  be  formed  by  double  affinity,  by  ad- 
ding  tartrate  of  potafh  to  the  folution  ©f  manganefe  in 
fulphuric  or  nitric  acids.  The  black  oxide  of  manga- 
*  is  diffotved  in  tartaric  acid,  and  gives  a  blaek  co¬ 
loured  folution.  When  it  is  heated,  an  effervefcence 
Vol.  V.  Part  II. 


Benzoic  acid  readily  combines  with  the  white 
oxide  of  manganefe.  By  evaporation,  cryftals  in  the 
form  of  fmall  feales  are  obtained,  which  are  little  al. 
tered  by  expofure  to  the  air,  and  are  foluble  in  water. 

II.  A6Hon  of  Alkalies  on  Manganefe. 

t6$i 

1.  The  pure  alkalies  favour  the  oxidation  of  mart-  Pare  alls** 
ganefe,  and  the  decompofttion  of  water,  becaufe  theyhes. 
combine  readily  with  this  oxide.  In  the  dry  way, 

the  fixed  alkalies  fufe  with  manganefe,  and  form  a 
mafs  of  a  deep  green  colour,  which  is  foluble  in  wi* 
ter,  and  communicates  to  it  the  fame  colour.  If 
this  folution  be  kept  in  a  clofe  vefTcl,  there  is  prcci* 
pitated  an  oxide  of  manganefe,  of  a  yellowifh  colour,  and 
the  green  liquid  changes  to  a  blue.  Water  preeipi* 
tates  the  alkaline  folution,  and  converts  it,  fifft  to  a 
violet  and  then  to  a  red  colour.  As  the  partieles  of 
the  oxide  collefl  together,  the  liquid  becomes  white. 

The  addition  of  a  few  drops  of  acid,  on  expofure  to 
the  air,  produces  the  fame  precipitation  and  the  fame 
lhades  of  colour,  by  oxidating  the  manganefe.  The 
white  oxide  of  arfenic,  or  arfenious  acid,  added  to  this 
alkaline  folution,  deprives  it  of  the  whole  of  its  colour, 
and  renders  it  white,  by  Combining  with  the  oxygen. 

By  adding  charcoal  to  the  oxide  of  manganefe  which 
has  been  fufed  with  an  alkali,  an  effervefcence  takes 
place,  with  the  evolution  of  earbonic  aeid,  and  the  co¬ 
lour  of  the  folution  changes  to  a  grayifh  white.  The 
carbonic  acid  is  here  formed  by  the  union  of  the  car- 
bone  of  the  charcoal  with  the  oxygen  of  the  manganefe, 
and  this  latter  paffes  to  the  ftate  of  white  oxide.  On  Mineral 
aceount  of  thefe  remarkable  ehanges  of  colour,  and  the  chameleon, 
different  fhades  which  this  liquid,  treated  in  various  ' 
ways,  affumes,  this  compound  has  received  the  name  of 
mineral  chameleon . 

2.  Seheele  had  obferved  the  change  which  ammonia  Ammonia, 
undergoes  by  the  action  of  oxide  of  manganefe,  in  the 

dift illation  of  this  oxide  with  the  muriate  of  ammonia. 

He  fufpe&ed  that  the  ammonia  was  partially  deconi- 
pofed,  and  to  this  decompofttion  he  aferibes  the  forma* 
tion  of  a  gas,  which  he  obtained  by  this  procefs,  and 
which  he  found  to  be  different  from  carbonic  acid. 
Bcrlhollet  has  fliewn,  that  in  this  procefs,  the  hydro¬ 
gen,  leaving  the  ammonia  which  is  deeompofed,  com¬ 
bines  with  the  oxygen  of  the  oxide  of  manganefe,  and 
forms  water  \  and  the  azote,  the  other  component  part 
of  ammonia,  is  let  at  liberty. 

A  very  interefting  experiment  was  contrived  by  Curious^*- 
Dr  Milner,  which  illuftrates  the  reciprocal  action,  andp  ^riment. 
decompolitions  of  the  oxide  of  manganefe  and  ammo¬ 
nia.  He  filled  a  tube  with  oxide  of  manganefe,  ex¬ 
pofed  it  to  a  red  heat,  and  made  a  ftream  of  ammo- 
niacal  gas  pafs  through  it.  1  he  gas  was  deeompofed, 
and  its  azote  combining  with  the  oxygen  of  the  oxide 
formed  nitrous  gas, 
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.bifmuth, 

&c. 


Some  of  the  alkaline  falls  have  peculiar  e Hefts  on 
the  oxides  of  manganefe  and  their  compounds.  1  he 
1  fulphates  have  the  property  of  dcflroy'mg  the  colour  ot 
rial's,  -which  has  been  communicated  by  manganc.e  ; 
but  for  this  effeft  a  high  temperature  is  neceffary.  X  he 
nitrates  readily  burn  this  metal,  and  oxidate  it  fliong- 
ly.  Melted  nitre  gives  a  violet  or  red  colour  to  glaiS, 
which  has  been  rendered  colourlefs,  by  reftoring  to  it 
the  oxygen  of  which  it  has  been  deprived  by  the  fufion 
of  the  glafs.  With  the  nitrate,  of  potafh  and  the 
black  oxide  of  manganefe,  heated  in  a  crucible  to  red- 
nefs,  a  compound  is  formed,  .fimilar  to  that  which,  is 
the  refult  of  the  direft  combination  of  the  oxide  with 
the  alkali. 

The  alkaline  phofphatcs  and  borates  fufed  by  means 
of  the  blow-pipe,  with  the  oxide  of  manganefe,  produce 
various  colours,  according  to  the  degree  of  oxidation, 
and  the  intenfity  of  the. heat. 

A  white  precipitate  is  formed,  by  adding  hydrolul- 
phurct  of  pot  a  fii  to  the  falts  of  manganele,  and  a  yel- 
lowilh-white  precipitate  is  obtained,  by  means  of  the 
triple  prufliate  of  potafh. 


III.  Aaion  of  the  Earths  on  Manganefe. 

Colours5  There  is  no  atfion  between  manganefe  and  any  of 
glafs.  the  earths*,  but  its  oxide  combines  with  them,  and 
forms  vitreous  matters,  which  are  of  different  colours, 
according  to  the  degree  of  oxidation  of  the  manganefe, 
and  its  mixture  with  iron.  In  general,  thefe  colours 
arc  green,  brown,  black,  or  yellowifh  green. 

Ufes  Manganefe  and  its  oxides  are  of  great  importance, 

both  in  chemiftry  and  in  the  arts.  This  muff  be  ob¬ 
vious,  from  the  minute  detail  of  its  properties  and  com¬ 
binations,  which  has  now  been  given. 


Sect.  XI.  Of  Bismuth  and  its  Combinations . 
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'iVftory.  I.  Bifmuth,  it  would  appear,  was  known  to  the.an- 
*  cients,  to  the  alehemiffs,  and  fome  of  the  earlieft.mine- 
ralogifts ;  but  it  was  confidered  merely  as  a  variety  of 
fome  other  metal,  and  generally  of  tin  and  lead.  Hence 
it  was  diftinguifhed  by  the  name  of  green  tin ,  gray  /ead, 
and  while  antimony.  It  was  not  till  the  year  1753? 
when  its  properties  were  particularly  examined  by  Pott 
and  Geoffrov  the  younger,  that  it  was  afeertained  to  be 
a  peculiar  metal.  Darcet  and  Piouclle  afterwards  in¬ 
itialled  a  fet  of  experiments  on  this  metal,  and  difeo- 
vered  more  of  its  properties.  Monnet  and  Beaume  in- 
veftigated  its  principal  combinations  at  ffill  greater 
length  *,  and  Bergman  examined  with  more  accuracy, 
fome  of  its  compounds  and  precipitates. 

2.  Bifmuth  is  found  native  in  the  (late  of  fulphuret, 
and  in  that  of  oxide.  Native  bifmuth  is  eafily  diftin¬ 
guifhed  by  its  colour,  brittlenefs,  and  fufibility.  The 
fulphuret  of  bifmuth  is  of  a  bluifh  gray,  fometimes  with 
a  yellowifh  {hade,  and  is  in  irregular  mafies,  or  cryftal- 
lized  in  the  form  of  fmall  prifms.  It  has  a  brilliant, 
lamcllated  fracture.  The  native  oxide  of  bifmuth  ac¬ 
companies  the  metal,  or  is  found  on  the  furfaee  of  the 
fulphuret.  It  is  of  a  greenifh  yellow  colour. 

Anaiyfis  in  3*  Bifmuth  is  eafily  extracted  from  its  ores.  The 
the  dry  mineral,  after  being  reduced  to  powder,  and  well  w  afhed, 

v- v.  js  lri;xed  with  about  ^  of  its  weight  of  black  flux,  is  put 

)Ato  a  crucible  lined  with  charcoal,  and  well  covered. 
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It  is  then  expofed  to  a  moderate  heat,  which  muff  be 
quickly  applied,  to  prevent  the  metal  from  being  fub- 
limed/  By  this  procefs  a  metallic  button  is  obtained. 

In  the  humid  way,  the  ore  of  bifmuth  being  reduced  Humid 
to  powder,  is  difiblvcd  in  nitric  acid,  and  prccipi-wa\. 
tated  from  this  folution  by  water.  If  the  native  bif¬ 
muth  be  combined  with  any  other  metals,  they  remain 
in  the  folution.  The  fulphuret  of  bifmuth  is  alfo  dif- 
folved  in  the  fame  acid  by  boiling.  The  fulphur  is  fe- 
parated,  as  the  metal,  being. oxidated,,  combines  with 
the  acid.  The  native  oxide  is  treated  in  the  fame  way, 
and  is  precipitated  by  water.  .  .  .  1(:6r 

4.  Bifmuth  is  of  a  white  colour,  inclining  to  yellow, Properties, 
exhibiting  a  te.Nture  compofcd  of  large  brilliant  plates. 

Its  fpecific  gravity  is  9.822.  It  has  fcarccly  either  tafte 
or  fmcll.  By  a  violent  ftroke  of  the  hammer  it  is 
broken,  and  divides  into  fmall  fragments  of  a  lamcllated 
ftru&ure  ;  the  figure  of  its  particles  is  the  regular 
odlahedron.  It  has  confidevable  hardnefs  ;  and  by  ham¬ 
mering,  its  denftty  may  be  mereafed.  It  has  very  little 
clafticity,  and  no  du&ility.  Bifmuth  is  very  fuftblc. 

When  it  is  expofed  to  the  temperature  of  490°,  ac¬ 
cording  to  Guyton,  it  melts  ;  and,  if  after  fufion,  it  be 
allowed  to  cool  ftowly,  it  cryftallizes  in  parallelepipeds 
which  crofs  each  other  at  right  angles.  This  metal 
cryftallizes  more  eafily  and  more  regularly  than  any 
other  yet  known.  If  the  heat  be  long  continued  after 
the  fufton,  and  fufficiently  ftrong  5.  and  if  the  procefs  be 
conduced  in  clofe  vtffels,  it  fublimes,  and  attaches  it- 
felf  to  the  upper  part  of  the  apparatus,  where  it  cryftal¬ 
lizes  in  brilliant  plates. 

5.  Bifmuth  is  but  {lightly  affc&ed  by  expofure  to 
the  air  in  the  cold.  It  lofes  its  brilliancy,  and  is  co¬ 
vered  with  a  fine  powder  of  a  yellowifh  gray  colour  j 
but,  W’hen  it  is  heated  in  contact  with  air,  the  furfaee 
is  foon  covered  with  an  iridefeent  pellicle,  which,  by 
agitation  and  continuing  the  heat,  is  converted  into  a 
greenifti  gray  or  brown-coloured  oxide.  It  acquires 


about  .j-V  of  addition  to  its  weight.  By  continuing 
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the  heat,  and  occafionally  ftirring  the  fuied  metal,  it 
becomes  of  an  orange-yellow  colour,  and  acquires  a 
farther  addition  to  its  weight.  If  the  metal  in  fufton 
be  expofed  to  a  red  her.t,  it  takes  fire  with  a  flight  cx- 
plofion,  burns  with  a  bluifh  flame,  and  is  fublimed  in 
the  form  of  a  yellowifh  vapour,  which,  being  condenfed 
and  colle&ed,  is  known  under  the  name  of  flowers 
of  bifmuth .  It  appears  then,  that  bifmuth  combines Twooxklef, 
with  oxygen  in  two  proportions,  ihe  firft,  or  the  brown  and 
final ler  proportion,  is  that  of  the  brown  oxide*,  andyellow. 
the  fecond  is  the  yellowr  oxide  or  flowers  of  bifmuth. 

6.  There  is  no  a&ion  between  bifmuth  and  azote, phofphure1f, 
hydrogen,  or  carbonc.  It  combines  but  in  very  fmall 
proportion  with  phofphorus,  forming  a  phofphuret. 

When  phofphorus  is  dropped  into  bifmuth  in  fufion,  it 
feems  to  unite  writh  it,  according  to  Pelletier,  in  the  pro¬ 
portion  of  four  parts  in  the  hundred.  But  the  proper¬ 
ties  of  the  bifmuth  are  very  little  changed.  1664 

7.  Sulphur  unites  readily  with  bifmuth.  When  equal Sulphureb 
parts  of  bifmuth  and  fulphur  are  heated  together  in  a 
crucible,  the  fufion  of  the  metal  is  greatly  retarded. 

It  requires  a  higher  temperature  than  when  the  metal 

is  alone.  'I  his  fulphuret  of  bifmuth  is  of  a  finning 
dark  gray  colour,  and  cryftallizes  by  proper  cooling 
into  needle-form  prifms,  (haded  with  fplendid  blue  and 

deep- 
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Bifmutli,  deep-red  colours:  The  cryftals  are  obtained  by  pier¬ 
ce*  cing  the  furface  when  it  becomes  folid  after  fufion,  and 
""  pouring  out  the  liquid  parts  j  a  cavity  is  thus  left  in 
which  they  are  formed. 

Sulphurated  hydrogen  gas  occafions  a  dark  colour 
on  the  furface  of  bifmuth,  and  converts  the  oxides  into  a 
deep  black  colour,  which  is  the  commencement  of  re¬ 
duction. 

8.  Bifmuth  combines  with  many  of  the  metals,  and 
forms  alloys  \  but  its  combinations  with  the  metals,  al¬ 
ready  deferibed,  are  little  or  fcarcely  at  all  known.  Bif¬ 
muth  alfo  combines  with!  the  acids,  and  forms  falts. 

9.  The  affinities  of  bifmuth  and  its  oxides  are  arranged 
by  Bergman  in  the  following  order : 


Bismuth. 

Oxide  of  Bismuth. 

Le&d, 

Oxalic  acid, 

Silver, 

Arfenic, 

Gold, 

Tartaric, 

Mercury, 

Antimony, 

Tin, 

Phofphoric, 

Sulphuric, 

Muriatic, 

Copper, 

Platina, 

Nitric, 

Fluoric, 

Nickel, 

Sacladlic, 

Iron, 

Succinic, 

Sulphur. 

Citric, 

Ladlic, 

Acetic, 

Pruflic, 

Carbonic. 

I.  Salts  of  Bifmuth. 
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different  The  folutions  of  bifmuth  in  the  acids,  and  alfo  the 
W  other  cryftallized  falts  which  are  obtained  from  them,  re- 
mions C  ^emkle  each  other,  but  differ  from  almoff  all  other  me¬ 


tallic  folutions,  as  well  as  from  all  other  falts  j  and 
particularly  in  one  circumllance,  which  is,  that  water 
in  fuffieient  quantity  decompofes  them,  and  precipitates 
an  oxide  of  bifmuth  of  a  white  colour.  This  ffiows 
that  bifmuth  is  ftrongly  oxidated  by  the  aClion  of  the 
acids,  t(  which  it  adheres  with  no  great  affinity,  and 
that  it  «*brms  with  them  compounds  which  are  not 
very  permanent.  It  feems  at  the  fame  time  remarkable, 
that  this  metal  ffiould  be  more  oxidated  in  this  way, 
than  by  the  ufual  procefs  of  oxidation,  by  means  of 
heat,  and  by  the  aClion  of  water  \  and  that  it  ffiould 
have  a  white  colour,  while  in  the  ufual  way,  it  is  of  a 
yellow iffi  gray. 

1.  Sulphate  of  Bifmuth. 

Concentrated  fulphuric  acid  has  no  aClion  on  bif¬ 
muth  in  the  cold  ^  but  this  metal  decompofes  the  acid 
at  a  boiling  temperature.  Sulphurous  acid  gas  is  dif- 
engaged,  and  the  bifmuth  is  oxidated,  and  converted 
into  a  white  powder  If  the  heat  be  ffrong,  fulphur 
is  fnblimcd.  When  the  remaining  mafs  is  waffied  with 
water,  it  carries  off  the  remaining  acid  and  a  fmall 
quantity  of  the  oxide  of  bifmuth.  The  folution  by 
proper  evaporation,  affords  fmall  foft  needle-formed 
cry  Hals,  which  are  fulphatc  of  bifmuth.  This  fulphate 
is  decompofed  by  water,  which  feparates  a  white 
oxide. 


2.  Sulphite  of  Bifmuth. 

Sulphurous  acid  has  no  adiion  on  bifmuth ;  but  it 
unites  with  its  oxide,  and  forms  a  white  fulphite  which 
is  infoluble  in  water,  and  even  in  its  own  acid  \  of  a 
fulphurous  tafte  \  fufible  by  the  blow-pipe  into  a  red- 
diffi  yellow  mafs,  which  is  reduced  on  charcoal  into  me¬ 
tallic  globules  decompofed  with  effervefcence  by  means 
of  fulphuric  acid  }  givingoutby  diffillation  fulphurous 
acid,  and  leaving  behind  a  pure  white  oxide. 

3.  Nitrate  of  Bifmuth. 

XT.  .  ......  .  166Z 

1.  Nitric  acid  exhibits  a  very  violent  adlion  with  Violent 
bifmuth.  When  the  acid  is  a  little  concentrated,  and  a<ftion. 
the  bifmuth  in  the  Hate  of  powder,  there  is  a  violent 
effervefcence,  with  the  evolution  of  nitrous  gas.  There 

is  at  the  fame  time  great  heat  produced.  The  bifmuth 
is  converted  into  white  oxide  at  the  expenee  of  the 
acid,  and  when  the  adlion  ceafes,  if  no  more  acid  be 
added  than  what  is  neceffary  to  its  oxidation,  remains 
dry‘ 

2.  The  nitric  folution,  thus  prepared,  is  colourlefs,  Properties, 
and  affords  cryftals  by  evaporation.  It  cryftallizes  in 
tetrahedral  prifms,  compreffed  into  obtufe  three-fided 
fummits.  It  has  fometimes  been  obtained  in  flattened 
rhomboidal  parallelopipeds,  fimilar  to  thofe  of  Iceland 
cryftal.  When  this  fait  is  thrown  on  red-hot  coals, 

it  melts,  boils,  and  frothes  up ;  exhales  nitrous  vapour, 
and  leaves  behind  a  greeniili  yellow  oxide.  It  dries  in 
the  air,  and  becomes  moift  when  the  air  is  humid. 

When  it  is  brought  into  contadl  with  w^ater,  it  becomes 
turbid,  is  decompofed,  and  a  white  oxide  is  precipita¬ 
ted.  This  decompofition  is  effedted  with  the  nitric 
acid,  'which  is  poured  gradually  into  a  large  quantity 
of  water.  The  oxide  which  is  thus  obtained,  was  for¬ 
merly  called  magijlery  of  bifmuth .  It  is  known  in  the 
fliops  by  the  name  of  pearl  white .  It  becomes  of  a 
deep  gray,  brown,  or  even  black  colour,  when  it  is  cx- 
pofed  to  the  action  of  fulphurated  hydrogen  gas. 

4.  Muriate  of  Bifmuth. 

Muriatic  acid  has  but  a  feeble  adlion  on  bifmuth.  Prepara* 

It  is  neceffary  to  affiff  its  adlion,  that  the  acid  be  con-  tion. 
centrated,  and  long  digeffed  with  the  metal,  or  diftil- 
lcd  off  it  in  the  ffate  of  powder.  During  the  procefs, 
a  fetid  odour  is  emitted,  which  is  owing  to  the  decom¬ 
pofition  of  water,  its  oxygen  combining  with  the  metals, 
and  the  hydrogen  being  fet  at  liberty.  By  evaporat¬ 
ing  this,  folution,  fmall  needles  of  muriate  of  bifmuth 
are  obtained  }  but  only  in  very  fmall  quantity  for  the 
greateft  part  of  the  oxide  of  bifmuth  is  feparated  by 
water.  The  muriate  is  fublimed  by  beat  into  a  thiek, 
folid,  fufible  matter,  w  hich  was  formerly  called  butter 
of  bifmuth .  It  is  deliquefeent,  and  may  be  decompofed 
by  water,  which  feparates  a  very  fine  white  oxide. 

Oxymuriatic  acid  readily  diffolves  bifmuth,  and 
forms  with  the  oxide  which  is  previoufly  produced,  u 
fait  fimilar  to  the  preceding. 

5.  Fluate  of  Bifmuth. 

6.  Borate  of  Bifmuth. 

Thefe  two  falts  may  be  formed  by  adding  a  flu  aid 
or  borate  of  .  an  alkali  to  a  folution  of  nitrate  of  bif¬ 
muth.  A  white  precipitate  is  formed  of  the  fluate  or 
4  ^  2  borate 


* 
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borate  of  bifmutb  j  but  little  is  known  oi  their  proper 
ties. 

7.  Phofphate  of  Bifmutb. 

This  fait  is  formed  by  combining  the  acid  with  the 
oxide  of  the  metal,  when  precipitated  by  an  a  a1. 
The  phofphate  of  bifmuth  is  in  the  ftate  of  an  mfoluble 
white  powder. 

8.  Carbonate  of  Bifmuth. 


This  fait  may  be  formed  by  precipitating  the  oxide 
of  bifmuth  from  its  folution  in  acids,  by  means  0  an 
alkaline  carbonate. 


9.  Arfeniate  of  Bifmuth. 

Arfenic  acid  a&s  upon  bifmuth  with  the  afliftance 
of  heat.  A  white  powder  appears  on  the  furface  ot  the 
metal,  and  the  oxide  is  precipitated  from  the  folution, 
by  adding  water.  The  arfeniate  of  bifmuth  may  be 
formed  by  adding  arfenic  acid  to  a  folution  of  the  ni¬ 
trate  of  bifmuth.  The  arfeniate  of  bifmuth  falls  to  the 
bottom  in  the  form  of  precipitate. 


10.  Tung  ftate  of  Bifmuth. 

Unknown, 


1 1.  Molybdate  of  Bifmuth. 

Muriate  of  bifmuth  is  precipitated,  if  there  be  no 
excefs  of  acid,  by  molybdic  acid.  The  molybdate  of 
bifmuth,  thus  formed,  is  of  a  white  colour. 

1 2.  Chromate  of  Bifmuth.  7  Unknown. 

13.  Columbate  of  Bifmuth.  3 

14.  Acetate  of  Bifmuth. 

This  fait  may  be  formed,  by  adding  a  folution  of  ace- 
tate  of  potafh  to  a  folution  of  nitrate  of  bifmuth.  A. 
precipitate  of  acetate  of  bifmuth  is  formed.  The  addi¬ 
tion  of  acetic  acid  to  the  nitrate  of  bifmuth,  Guyton 
obferves,  prevented  the  latter  from  being  precipitated 
by  means  of  water. 

15.  Oxalate  of  Bifmuth. 


Oxalic  acid  combines  with  the  oxide  of  bifmuth, 
and  forms  with  it  a  fait  in  the  ftate  of  white  powder, 
which  is  fcarcely  foluble  in  water.  Oxalic  acid  added 
to  nitrate  of  bifmuth,  occaftons  a  precipitate  in  the  form 
of  fmall  tranfparent  cxyftals,  which  are  oxalate  of  bif¬ 
muth. 


16.  Tartrate  of  Bifmuth. 

Tartaric  acid  added  to  the  folution  of  bifmuth  in  any 
of  the  mineral  acids,  precipitates  the  oxide  in  the  form 
of  a  white  powder,  which  is  the  tartrate  of  bifmuth,  and 
is  infoluble  in  water. 

17.  Benzoate  of  Bifmuth. 

Benzoic  acid  combines  readily  with  the  oxide  of 
bifmuth.  The  folution,  by  evaporation,  affords  cry- 
llals  in  the  form  of  needles.  They  undergo  no  change 
by  expofure  to  the  air,  are  foluble  in  water,  and  de- 
compofed  by  fulphuric  and  muriatic  acids.  This  fait 
is  alfo  decompofed  by  heat,  which  drives  off  its 
acid. 


STRY. 

18.  Succinate  of  Bifmuth. 

Succinic  acid  combines  with  the  oxide  of  bitmuth,  at 
a  boiling  heat.  By  evaporating  the  folution,  cryftals 
of  fuccinatc  of  bifmuth  are  obtained,  in  the  form  of 
plates,  and  of  a  yellow  colour. 

II.  A&ion  of  Alkalies,  Earths,  and  Salts,  on  Bif¬ 
muth. 


1671 


1 .  Scarcely  any  thing  is  known  of  the  a&i0n  ot  the  Alkalies, 

alkalies  on  bifmuth.  Ammonia,  it  is  faid,  communi¬ 
cates  to  it  a  yellow  colour,  and  the  oxide  of  bifmuth  is 
foluble  in  ammonia  in  the  liquid  ftate.  . 

2.  The  oxide  of  bifmuth  combines  by  fufion,  with  ft-  silica, 
lica,  to  which  it  communicates  a  greenifh  yellow  co¬ 


lour. 


3.  Bifmuth  is  not  changed  by  the  a&ion  of  the  ful- Salts, 
phates  or  fulphites.  It  is  oxidated  by  the  nitrates. 
When  it  is  ftrongly  heated,  and  thrown  into  a  red-hot 
crucible  with  nitrate  of  potafh,  it  detonates  feebly, 
and  without  much  inflammation.  It  is  reduced  to  the 
ftate  of  oxide,  of  which  one  part  combines  with  the 
potafh.  Bifmuth  has  no  a&ion  on  muriate  of  ammo- 


ma 


but  its  oxide  very  readily  decompofes  this  fait. 


In  the  cold,  it  difengages  a  little  ammonia,  by  Am¬ 
ple  trituration ;  but  when  expofed  to  heat,  it  is  total¬ 
ly  decompofed,  and  there  remains  a  muriate  of  bif¬ 
muth.  .  ,  r  r.  r  l^l 

4.  Bifmuth  is  applied  to  a  great  many  uies.  It  forms  ufes^ 
fome  important  alloys  with  the  fofter  metals,  to  give 
them  hardnefs  and  confiftency.  The  oxides  of  bif¬ 
muth  are  of  ftill  more  extenftve  utility.  It  is  employ¬ 
ed  in  this  form  by  the  manufa&urers  of  porcelain,  for 
the  preparation  of  yellow  enamels,  and  it  is  mixed 
with  other  oxides,  to  give  variety  oi  fhade  to  their  co¬ 
lours.  It  is  fometimes  employed  in  the  fabrication  of 
coloured  glaffes,  to  communicate  a  greenifh  yellow. 

The  white  oxide,  which  is  moft  commonly  employed 
for  thefe  different  purpofes,  is  alfo  employed  as  a  paint 
for  the  fkin,  under  the  name  of  pearl  white  ;  but  it  is 
extremely  improper  for  this  purpofe,  for  befides  the  in¬ 
jury  which  it  docs  to  the  fkin,  it  becomes  black,  when 
it  is  expofed  to  the  a&ion  of  fulphurated  hydrogen  gas^ 

It  is  fometimes  ufed  alfo,  to  give  a  black  colour  to  the 
hair.  ^ 


Sect.  XII.  Of  ANTIMONT  and  its  Combinations . 

,  ,  -  .  l6K 

1.  It  does  not  appear  that  the  ancients  were  ac-Hifloryi 

quainted  with  antimony  as  a  diftin£fc  metal,  although 
it  is  fuppofed  that  it  was  employed  by  them  in  alloys 
of  other  metals.  It  is  faid,  that  they  were  acquainted 
with  the  oxide  of  antimony,  and  that  it  was  employed 
as  an  external  remedy;  in  inflammation  of  the  eyes. 

As  a  peculiar  metal  it  was  not  certainly  known  till 
the  time  of  Bafil  Valentine,  wrho  lived  about  the  end 
of  the  15  th  century.  In  his  work,  entitled  Cur  ms 
Triutnphalis  Antimotiii ,  he  has  detailed  all  that  was 
then  knowrn  of  this  metallic  fubftance,  and  he  h^s  par¬ 
ticularly  deferibed  the  procefs  by  which  it  is  extra&ed 
from  its  ore. 

No  fubftance  has  been  more  the  fubjeft  of  invefti- 
gation  than  antimony,  and  on  no  fubjeft,  perhaps, 
lias  there  been  fo  much  written.  The  alchcinifts  re¬ 
garded  antimony  as  peculiarly  appropriate  to  the  ob- 
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jecl  of  their  refearches.  Their  labours  on  this  fubjeft 
were  aimed  incredible  \  and  indeed  this  is  fcarcely  to 
be  wondered  at,  fince  it  appears  that  they  wereinfpired 
with  the  hope  of  making,  by  its  means,  the  fortunate 
difeovery  of  the  univerfal  medicine.  It  was  therefore 
tortured  and  tried  in  every  pofliblc  way,  to  obtain  the 
object  of  their  refearches  \  and  on  this  account  it  is  al- 
moft  iinpoflible  to  reckon  up  the  number  of  medicinal 
preparations  which  were  propofed  and  employed  with 
this  metal  and  its  ores.  It  is  owing  to  thefe  views  and 
refearches,  concerning  antimony,  that  its  nature  and 
properties  are  now  fo  fully  known. 

2.  About  the  end  of  the  1 7th  century,  Lemery  pub- 
lifhed  a  treatife,  which  was  the  firft  correct  and  ra¬ 
tional  account  of  antimony.  In  this  he  arranged  and 
detailed  the  difeoveries  of  his  predecelTors,  and  added 
fome  of  his  own,  w'ith  a  number  of  curious  experiments 
and  accurate  proceffes  for  many  of  the  preparations  ©f 
antimony  and  its  fulphuret.  Mender  afterwards  pub- 
lifhed  a  very  complete  hiftory  of  all  the  fads  that  w  ere 
then  known  concerning  antimony  \  and  it  has  been 
lince  examined  by  more  modern  chemifts *,  among 
whom  Bergman,  Scheele,  Berthollet,  Prouft,  and  The- 
nard,  are  the  principal  writers  on  this  fubjed. 

3.  Antimony  ex  ills  in  nature  in  four  different  ftates: 

In  the  date  of  native  antimony,  that  of  fulphuret,  hy¬ 
droful  phuret  of  the  oxide  of  antimony,  and  muriate. 
Native  antimony  is  eafily  diftingui(hed  by  its  colour 
and  brilliancy.  It  has  been  found  in  Sweden  and  in 
France.  The  moft  oommon  ore  of  antimony  is  the 
fulphuret,  which  is  of  a  grayifh  colour,  and  (tains  the 
fingers.  It  is  fometimes  cryftallized  in  fquare  prifms, 
which  are  (lightly  rhomboidal,  and  terminated  by  four- 
fided  pyramids.  The  hydrofulphurated  oxide  of  anti¬ 
mony  is  in  (tuning  filaments,  of  a  deep  red  colour,  dif- 
pofed  in  rays  going  from  a  common  centre,  adhering 
to  the  furface  or  cavities  of  the  fulphuret.  The  xiuriate 
of  antimony,  which  is  a  rare  produdion,  is  of  a  brilliant, 
pearly-white  colour,  in  the  form  of  fmall  divergent  nee¬ 
dles,  fomewhat  refembling  radiated  zeolite. 

4.  To  obtain  the  pure  metal  from  the  fulphuret  of 
antimony,  the  ore  is  firft  roafted,  to  feparate  the  greateft 
part  of  the  fulphur.  It  is  then  mixed  with  its  own 
weight  of  black  flux,  formed  into  a  pafte  with  oil, 
and  expofed  to  a  (Irong  heat  in  a  crucible,  at  the  bot¬ 
tom  of  which  the  metal  is  found  reduced.  By  a  (horter 
procefs,  eight  parts  of  fulphuret  of  antimony,  fix  of 
tartar,  and  three  of  nitre,  reduced  to  powder,  and  well 
mixed,  are  projeded  in  fmall  quantities  into  a  red-hot 
crucible.  At  each  projedion  there  is  a  ftrong  detona¬ 
tion  ;  the  tartar  forms,  by  means  of  the  nitre,  a  black 
flux,  and  the  fulphuret  being  burnt,  the  metal  is  fufed, 
but  not  oxidated,  on  account  of  the  charcoal  of  the  tar¬ 
tar  with  which  it  is  furrounded,  and  the  liquid  alkali 
which  covers  it.  The  whole  is  then  fufed  in  a  conical 
iron  pot  *,  and,  when  it  is  cool,  the  metallic  antimony 
is  found  at  the  bottom,  marked  on  its  furfacc  with 
needle-lhaped  cryftals,  arranged  in  the  form  of  a  ffar. 

5.  Antimony,  in  a  date  of  purity,  is  of  a  brilliant 
white  colour,  having  a  good  deal  of  refemblancc  to 
that  of  filver  or  of  tin.  It  has  a  lamcllated  texture, 
compofed  of  plates  which  crofs  each  other  in  all  di- 
redions.  It  exhibits  fometimes  perceptible  traces  of 
pryftallization.  The  form  of  the  cryftals,  which  was 
difeovered  with  difficulty  by  Hauy,  on  account  of  its 
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complicated  (Irudure,  is  the  octahedron,  compofed  of  Antimony, 
a  great  number  of  regular  tetrahedrons.  Antimony ,  ; .  1 

has  a  very  perceptible  taffe  and  fmell,  and  particular¬ 
ly  if  it  is  rubbed  for  fome  time  on  the  hands.  The 
fpecific  gravity  is  6.702.  It  is  very  brittle,  fo  that  it 
can  be  reduced  to  powder,  which  is  of  a  grayilh  white 
colour.  #  1670 

6.  Antimony  undergoes  no  change  by  being  expo-  Action  of 
fed  to  the  air,  nor  is  there  any  perceptible  adion  be- water, 
tw'een  antimony  and  water  in  the  cold  5  but  when 

water  comes  in  contad  with  antimony  red-hot,  it  is 
inftantaneoufly  decompofed,  and  accompanied  with  a 
violent  detonation,  and  a  very  brilliant  w'hite  flame. 

Accidents  of  this  kind  have  happened,  attended  with  x 

confiderable  danger.  1680 

7.  When  antimony  is  heated  to  the  temperature  of  Of  heat. 
8o8°,  it  melts.  If  the  heat  be  continued  after  its  fu- 

fion,  it  is  fublimed,  and  if  the  proeefs  be  performed  in 
clofe  veffels,  it  is  condenfcd  in  (hining  cryflallized 
plates.  If  it  be  allowed  to  cool  dowdy,  and  part  of  it 
be  poured  off  when  the  furface  becomes  folid,  the  ca¬ 
vity  is  lined  with  pyramidal  cryftals,  compofed  of  final! 
octahedrons.  # 

8.  When  antimony  is  kept  in  fufion  in  the  open  oxides, 
air,  it  rifes  in  the  form  of  white  vapour,  which  is  pre¬ 
cipitated  on  the  furface  of  the  metal,  or  upper  part  of 
the  crueiblc,  and  cryftallizes  in  long  prifms,  or  in  fmall, 
white,  brilliant  needles.  This  is  an  oxide  of  antimony, 
which  was  formerly  called  argentine  flowers ,  or  j how  of 
regu/us  of  antimony .  By  this  procefs  it  is  found,  that 
the  antimony  has  acquired  an  addition  of  W’eight  of  a- 
bout  50  per  cent.  This  oxide  may  be  obtained,  by  ex- 
pofing  the  antimony  in  a  crucible  to  a  wrhite  heat,  and 
then  by  fuddenly  agitating  it  in  contad  with  air,  it 
takes  fire  with  a  kind  of  explofion,  and  burns  with  a* 
white  light. 

Thenard,  in  his  refearches  concerning  antimony, 
diftinguiflies  fix  different  degrees  of  oxidation  of  this 
metal.  But  in  a  memoir  on  the  fame  metal  by  Prouft, 
he  confiders  that  the  oxides  of  antimony  may  be  redu 
ced  to  two.  According  to  the  experiments  of  this 
chemift,  1 00  parts  of  antimony  treated  with  nitric 
acid  in  a  retort,  uniformly  afford  130  of  a  yellow 
oxide  in  the  (late  of  powder.  It  is  reduced  to  126  by- 
wa(hing  with  w'ater  before  drying  it,  becaufe<  the  nitric 
acid  diffolves  a  fmall  proportion.  This  oxide  is  not  re¬ 
duced  by  being  expofed  to  a  red  heat,  but  it  is  fublimed, 
and  condenfed  in  clofe  veffels,  in  groups  of  cryftals. 

It  is  infoluble  in  water.  It  is  the  fame  oxide  which  was 
formerly  diftinguilhed  by  the  name  of  argentine  flowers . 

The  component  parts  of  this  oxide,  .according  to  Prouft*, 


are, 


Antimony, 

Oxygen, 
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100* 
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The  oxide  with  a  fm aller  proportion  of  oxygen,  is  ^33  oJ* 
formed  by  diffolving  antimony  in  muriatic  acid  ;  and 
by  adding  water  to  the  folution,  a  white  powder  is 
precipitated,  which  being  w  allied,  is  feparated  from 
any  acid  that  may  adhere  to  it.  To  purify  it  (till 
more,  it  is  to  be  boiled  with  carbonate  of  potafli,  and 
afterwards -waftied,  and  dried  on  a  filter.  This  oxide  is 
of  a  yellowifli  white  colour,  and  has  little  brilliancy ;  it 

melts- 
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Antimony, 

&c. 


melts  at  a  moderate  red  heat,  and  when  it  is  allowed 
to  cool,  it  cryllallizes  on  the  furface.  The  cryftals 
are  of  a  yellowilh  white  colour,  which  are  thrown  to¬ 
gether  in  heaps,  in  a  radiated  form.  This  oxide  was 
formerly  known  by  the  name  of  powder  of  a/garoth. 
Its  component  parts  arc, 


Antimony  81.5 
Oxygen  1 8.5 


KJour.de  IOO.O*. 

Thyfique, 

lv.*p.  330.  9.  There  is  no  a&ion  between  antimony  and  azote, 

1652  hydrogen,  or  carbone. 

Phofphuret.  10.  Antimony  enters  into  combination  with  phof- 
phorus,  and  forms  with  it  a  phofphuret.  Equal  parts 
of  phofphoric  glafs  and  antimony  are  fufed  together 
in  a  crucible,  or  with  the  addition  of  of  charcoal, 
or  by  projecting  pieces  of  phofphorus  on  the  metal  in 
fufion  in  a  crucible  \  and  thus  a  phofphuret  of  anti¬ 
mony  is  obtained.  The  phofphuret  has  a  metallic 
luftre,  is  brittle,  and  has  a  lamellated  fraCture.  When 
it  is  placed  on  burning  charcoal,  it  melts,  gives  out 
a  fmall  green  flame,  and  is  converted  into  the  white 

1653  oxide  of  antimony,  which  is  fublimed. 

Sulphuret.  n.  Antimony  combines  very  readily  with  fulphur, 
and  forms  with  it  an  artificial  fulphuret,  which  is  ex¬ 
actly  fimilar  to  the  native  fulphuret.  It  is  formed  by 
mixing  the  antimony  and  the  fulphur  together,  and 
fufing  them  in  a  crucible.  This  fulphuret  is  of  a 
brilliant  gray  colour,  is  more  fufible  than  the  metal 
itfclf,  and  by  flow  cooling,  may  be  obtained  in  cryftals. 
The  component  parts  of  the  fulphuret,  according  to 
Prouft,  are, 

Antimony,  75.1 
Oxygen,  24.9 
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Oxides  with  1  2.  The  yellow  oxide  of  antimony  combines  with 

fulphur.  different  proportions  of  fulphur,  and  forms  compounds 
of  different  colours,  and  which  were  formerly  diftinguifti- 
ed  by  different  names.  With  eight  parts  of  the  oxide 
and  one  part  of  the  fulphuret,  a  red-coloured,  femitranf- 
parent  mafs  is  obtained,  which  was  formerly  called  glafs 
of  antimony.  When  two  parts  of  fulphuret  are  added 
to  eight  parts  of  the  oxide,  a  yellowifh  mafs  is  formed, 
which  was  known  by  the  name  of  crocus  metallorum . 
Six  parts  of  oxide  and  one  of  fulphur,  form  a  dark  red 
opaque  mafs,  with  a  vitreous  fraCture,  which  is  the  true 
liver  of  fulphur.  In  thefe  combinations,  the  fulphur 
deprives  the  oxide  of  part  of  the  antimony,  and  com¬ 
bines  with  it,  forming  a  fulphuret.  This  fulphuret  then 

.  TI 1  combines  with  the  oxide -f. 

|  Ibid.  1  v  .  , 

p.  330.  *3-  Antimony  enters  into  combination  with  the 

16S5  acids>  and  f°rms  falts.  It  alfo  forms  alloys  with  many 

Affinities,  of  the  metals.  The  affinities  of  antimony  and  of  its 
oxides  are,  according  to  Bergman,  in  the  following- 
order :  8 

Antimony.  Oxide  of  Antimony. 


Iron, 

Copper, 

Tin, 

Lead, 

Nickel, 


Muriatic  acid, 
Oxalic, 
Sulphuric, 
Nitric, 

Tartaric, 


Antimony. 


Silver, 

Bifmuth, 

Zinc, 

Gold, 

Platina, 

Mercury, 

Arfenic, 

Cobalt, 

Sulphur. 


I.  Salts  of  Antimony. 

1.  Sulphate  of  Antimony. 

Sulphuric  acid  has  no  a£lion  on  antimony  in  the 
cold.  At  a  boiling  temperature  the  acid  is  decompos¬ 
ed  fulphurous  acid  gas  is  emitted  with  effervefcence, 
and  if  diflilled  in  a  retort  to  drynefs,  fulphur  is  fublim¬ 
ed.  There  remains  a  white  oxide  of  antimony.  If 
this  mafs  be  w  afhed  with  water,  the  acid  which  adheres 
to  it  is  carried  off,  with  a  fmall  portion  of  the  oxide  , 
and  what  remains  is  the  white  oxide,  which  is  infoluble. 
By  adding  a  large  quantity  of  water  to  the  folution, 
the  oxide  which  it  had  carried  oft'  is  precipitated  ;  but 
this  folution  being  evaporated  yields  no  cryftals.  It  is 
decompofcd  by  the  earths  and  the  alkalies,  which  pre¬ 
cipitate  a  white  oxide.  Sulphuric  acid,  therefore,  oxi¬ 
dates  antimony,  but  does  not  feem  to  hare  the  property 
of  forming  a  fait. 

2.  Sulphite  of  Antimony. 

Sulphurous  acid,  with  the  afiiftance  of  heat,  is  de- 
compofed  by  antimony.  The  metal  is  oxidated,  and 
there  is  formed  a  fulphite  of  antimony.  This  falt^may 
be  alfo  obtained  by  adding  fulphurous  acid  to  the  fo¬ 
lution  of  antimony  in  muriatic  acid.  A  white  preci¬ 
pitate  appeftrs,  which  is  infoluble,  of  an  acrid,  bitter 
taftc,  and  is  decompofed  by  heat.  When  it  is  diflilled 
in  clofe  veffels,  it  yields  a  little  fulphurous  acid,  then 
fulphuric  acid,  and  the  refiduum  is  a  reddifh  brown 
mafs,  which*  is  foluble  in  fixed  alkali,  and  may  be  preci¬ 
pitated  by  means  of  muriatic  acid,  into  a  hydrofulphu- 
ret  of  antimony. 

3.  Nitrate  of  Antimony. 

Nitric  acid  is  rapidly  decompofed  by  antimony,  even 
in  the  cold.  There  is  evolved  a  great  quantity  of  ni¬ 
trous  gas,  and  fometimes  the  rapidity  of  the  oxidation  is 
fuch,  that  it  is  accompanied  with  actual  combuftion. 
The  water  alfo  is  partially  decompofed.  The  anti¬ 
mony  is  converted  into  a  white  oxide.  1  he  hydrogen 
of  the  water  combines  with  the  azote  of  the  acid,  and 
forms  ammonia,  which  combines  with  part  of  the  nitric 
acid,  and  the  compound  is  nitrate  of  ammonia.  The  fmall 
quantity  of  oxide  of  antimony  which  is  diffolved  in  nitric 
acid,  is  precipitated  by  water,  fo  that  it  adheres  very 
ilightly  to  the  acid. 

4.  Muriate  of  Antimony. 

Muriatic  acid  a£ts  on  antimony  very  feebly.  By  di- 
gefting  the  metal  with  the  acid  for  a  long  time,  it'dif- 
folves  a  fmall  quantity,  and  the  folution  becomes  of  ~a 
yellowifh  colour.  The  white  oxide  is  more  foluble  in 

this 
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Sacla£tic, 

Phofphoric, 

Citric, 
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Fluoric, 
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Antimony,  this  acid,  and  forms  with  it  a  colourlcfs  folution.  The 
firft  folution  yields  cryftals  by  evaporation,  in  the  form 
,_.r— rr.j  fman  needles,  which  are  deliquefeent,  and  fublimed 
by  heat,  and  are  precipitated  and  decompofed  by  water. 
The  folution  formed  with  the  oxide  is  fixed  in  the  fire, 
and  cryflallizes  in  brilliant  plates.  It  is  alfo  decom¬ 
pofed  by  water.  Muriatie  aeid  diffdlves  more  readily 
the  fulphuret  of  antimony,  for  it  docs  not  require  the 
aid  of  heat.  There  is  difengaged  a  ftrong  odour  of 
fulphurated  hydrogen  gas.  When  the  mixture  is  heat¬ 
ed,  the  whole  of  the  metal  is  dilfolved. 

Nitromuriatic  aeid  diffolves  antimony  more  readily 
than  any  of  the  acids  which  have  been  mentioned. 
This  folution  is  eolourlefs.  The  muriate  of  antimony 
which  remains  after  the  evaporation,  by  being  dial¬ 
led,  comes  over  of  a  thicker  confidence,  in  proportion 
as  it  is  concentrated.  The  muriate  of  antimony  was 
formerly  called  butter  of  antimony .  It  is  of  a  grayifh 
white  colour,  and  fometimes  cryflallizes  in  four-fided 
prifms.  It  is  deliquefeent  in  the  air,  and  extremely 
cauflic  and  eorrofive.  When  it  is  diluted  with  water, 
a  white  powder  is  precipitated,  which  is  the  powder  of 
algaroth . 

5.  Fluate  of  Antimony. 

6.  Borate  of  Antimony. 

Fluorie  and  boracic  acids  have  no  aflion  on  antimo¬ 
ny,  but  combine  with  its  oxide,  or  precipitate  it  from 
its  folution  in  acids,  in  the  form  of  white  powder,  form¬ 
ing  a  fluate  or  borate  of  antimony. 

7.  Phofphate  of  Antimony. 

Phofphoric  acid  combines  with  the  oxide  of  anti¬ 
mony.  The  folution,  by  evaporation,  yields  a  blackifh 
green  mafs. 

^  8.  Phofphate  of  Lime  and  Antimony. 

i&mes’s  This  triple  fait  is  formed  by  ealeining  together 
owder.  equal  parts  of  fulphuret  of  antimony  and  the  afhes  of 
bones ;  or,  according  to  the  proeefs  recommended  by 
Mr  Chsmevix,  by  diffolving  white  oxide  of  antimony 
and  phofphite  of  lime  in  equal  parts  in  muriatic  acid; 
and  then  by  adding  this  folution  to  a  fuflicient  quanti¬ 
ty  of  diflilled  water,  which  contains  pure  ammonia. 
A  precipitate  is  formed  in  the  flate  of  white  powder. 
This  powder  is  nearly  infoluble  in  water.  It  has  been 
long  known  as  a  diaphoretic  and  emetic,  under  the 
name  of  James's  Powder.  According  to  the  analyfis 
of  Dr  Pearfon,  it  is  compofed  of 

Phofphate  of  lime,  43 

Oxide  of  antimony,  57 

100 

9.  Carbonate  of  Antimony. 

Unknown. 

10.  Arfeniate  of  Antimony. 

By  digefling  together  arfcnic  acid  and  antimony, 
a  white  powder  is  obtained,  which  is  arfeniate  of  anti¬ 
mony.  Muriatic  acid  diflolvCs  this  powder,  but  it  may 
be  feparated  by  adding  water.  This  fait  may  be  form¬ 
ed  alfo,  by  adding  an  alkaline  arfeniate  to  the  folution 
of  antimony  in  muriatic,  tartaric,  or  acetic  adds 


11.  Molybdate  of  Antimony.  Ai.ua^ony, 

Muriate  of  antimony  is  precipitated  by  molybdic  ^ 

acid  ;  and  if  the  acid  be  not  in  excefs,  the  precipitate 
is  white. 

12.  Acetate  of  Antimony. 

Acetic  acid  diffolves  a  fmall  portion  of  the  oxide  of 
antimony,  and  according  to  fome,  yields  fmall  eryftals. 

The  acetate  of  antimony  has  been  employed  as  an 
emetic. 

13.  Oxalate  of  Antimony. 

Oxalic  acid  combines  with  the  oxide  of  antimony, 
and  the  folution  affords  cryftals  in  the  form  of  fmall 
grains,  whieh  are  feareely  foluble  in  water. 

14.  Tartrate  of  Antimony. 

Tartaric  acid  alfo  combines  with  a  fmall  portion  of 
the  oxide  of  antimony,  and  affords  a  fait  which  affumes 
the  form  of  a  jelly. 

15.  Tartrate  of  Potafh  and  Antimony. 

This  triple  fait  was  formerly  prepared  by  boiling  to¬ 
gether  the  preparation  of  what  was  called  cfocus  me-  16 87 

tallorum,  and  tartar,  in  water.  But  if  the  white  oxide  Tartar 
be  mixed  with  its  own  weight  of  tartar,  and  the  mix-  emet*c' 
ture  boiled  in  10  or  12  parts  of  water,  till  the  tartar 
be  faturated,  and  the  folution  filtered  and  evaporated, 
cryftals  are  obtained,  which  are  eryftals  of  the  tartrate 
of  potafh  and  antimony,  which  have  been  long  and  bet¬ 
ter  known  by  the  name  of  tartar  emetic.  This  fait  is 
of  a  white  colour,  and  it  cryflallizes  in  regular  tetrahe¬ 
drons.  It  efflorefees  by  expofure  to  the  air,  and  is  fo¬ 
luble  in  80  parts  of  cold,  and  in  half  that  quantity  of 
water  at  the  boiling  temperature.  When  it  is  expofed 
to  heat,  it  is  decompofed.  It  is  alfo  decompofed  by 
the  alkalies  and  their  carbonates. 

Aeeording  to  the  analyfis  of  Thenard,  this  fait  is 
compofed  of 

Antimony,  38 

Acid,  34 

Potafh,  16 

Water,  8 

96,  lofs  4.  *  *  Anna!, 

Ckim . 

This  fait  has  been  greatly  employed  as  a  diaphorc- XXXV*I# 
tic  and  emetic,  from  whieh  property  it  has  derived  its  ^ ‘ 
name.  An  aecount  of  the  mode  of  preparing  a  fimilar 
powder,  which,  it  Is  faid,  was  invented  by  an  earl  of 
Warwick,  and  became  famous  in  Italy  as  a  powerful 
and  effe£lual  medieine,  was  published  in  Italy,  in  the 
year  1620.  The  preparation  of  tartar  emetic  itfelf 
was  firfl  publiftied  in  1631. 

1 6.  Benzoate  of  Antimony. 

Benzoic  acid  combines  with  the  oxide  of  antimony, 
and,  by  evaporating  the  folution,  eryftals  are  obtained. 

This  fait  is  not  altered  by  expofure  to  the  air,  but  it  is 
readily  decompofed  by  heat. 

II.  A£lion  of  Alkalies,  &e.  on  Antimony. 

1.  All  the  alkalies  have  a  peculiar  aftion  on  the  Alkali^, 
fulphuret  of  antimony.  Sulphurct  of  antimony  and 

potafti 
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Antimony,  potafli  form  a  preparation  which  is  known  by  the  name 
t  ^c-  of  kermes  mineral a  name  which  it  derives  from  the 

v  red  animal  called  kermes.  This  is  prepared  in  the  dry 

way,  by  mixing  together  one  part  of  fulphuret  of  anti¬ 
mony  and  two  of  potafh,  and  in  proportion  to  the 
quantity  of  fulphuret,  add  a  fixtcenth  part  of  fulphur. 
Fufe  the  mixture  in  a  crueible,  and  pour  it  into  an 
iron  mortar.  When  it  is  cool  reduce  it  to  powder, 
and  boil  it  in  water ;  filter  the  liquid,  and  as  it  cools, 
a  reddifh  brown  powder  is  depofited.  Wafli  the  preci¬ 
pitate,  firft  with  cold,  and  then  with  boiling  water,  till 
it  comes  off  infipid.  It  may  be  prepared  in  the  humid 
way,  by  boiling  io  or  12  parts  of  pure  liquid  alkali 
with  two  of  fulphuret  of  antimony,  for  half  an  hour, 
and  then  filtering  the  liquid  j  the  kcrmes  is  depofited 
as  it  cools. 

The  compound  which  is  firft  formed,  is  a  hydroful- 
phuret  of  potafli  and  antimony.  When  boiling  water 
is  added  in  fuffieient  quantity,  the  whole,  is  diffolved, 
but  the  folution  becomes  turbid  in  cooling,  and  di¬ 
vides  into  two  parts  ;  the  one,  whieh  is  depofited 
in  the  form  of  a  reddifh  brown  powder,  is  the  kermes 
mineral,  and  the  other,  which  remains  in  folution, 
containing  a  fmaller  proportion  of  fulphur  and  oxide 
of  antimony  than  the  former,  has  been  diftingui fhed 
by  the  name  of  golden  fulphur .  The  caufe  of  the  re¬ 
paration  is,  that  the  alkali,  if  it  is  not  in  great  quanti¬ 
ty,  cannot  hold  the  fulphurated  oxide  of  antimony  in 
folution  while  it  is  cold.  What  remains  in  folution  af¬ 
ter  the  fpontaneous  precipitation,  contains  a  greater 
proportion  of  fulphur,  and  lefs  of  the  oxide  of  anti¬ 
mony.  When  an  acid  is  added  to  this  folution,  ano¬ 
ther  precipitate  is  formed,  which  is  of  an  orange  yel¬ 
low  colour,  from  the  greater  proportion  of  fulphur, 
and  on  this  account  has  been  called  golden  fulphur . 
Kermes  mineral,  or  the  hydrofulphuret  of  antimony, 
according  to  Thenard,  contains  the  following  propor¬ 
tions. 

Brown  oxide  of  antimony,  72.760 

'  Sulphurated  hydrogen,  20.298 

Sulphur,  4.156 

Water  and  lofs,  2.786 


100.000 

From  the  analyfis  of  the  fame  chemift,  the  golden 
fulphur,  or  fulphur  auratum ,  is  alfo  a  hydrofulphuret, 
having  a  greater  proportion  of  fulphur,  and  a  fmaller 
proportion  of  the  oxide.  The  component  parts  are  the 
following. 

Brown  oxide  of  antimony 
Sulphurated  hydrogen, 

*  Ann.  ie  Sulphur, 

Chirn.  xxxii. 

2.  The  oxide  of  antimony  has  the  property  of  com¬ 
bining  with  fome  of  the  earths  during  their  vitrifica¬ 
tion,  and  communicating  to  them  different  fhades  of 
colour,  more  or  lefs  yellow  and  orange. 

3.  Moll  of  the  falts  have  a  peculiar  a&ion  on  anti¬ 
mony  or  its  fulphuret.  By  fufmg  in  a  crueible  two 
parts  of  fulphuret  of  potafh  and  one  of  antimony,  the 
metal  difappears,  and  a  vitreous  mafs  of  a  yellow  eo- 


p.  277. 
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Earths. 


1690 

Saks. 


68.300 

17.877 

12.000 


98.177  * 
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lour  is  formed,  which  has  a  cauftic  property.  Dif- Tellurium, 

folved  in  hot  w'ater,  it  affords,  on  cooling,  a  hydroful-  .  ^  ^c‘ 
phuret  of  antimony.  The  antimony  has  carried  oft'  the  vr"u~* 
oxygen  of  the  acid,  and  combined  in  the  ftate  of  oxide, 
with  the  fulphuret  of  potafli,  which  is  formed  by  the 
fulphur  of  the  acid  uniting  with  the  potafh  during  the 

nitrates  have  a  powerful  a£lion  on  antimony 
and  its  fulphuret.  A  mixture  of  two  or.  three  parts 
of  nitrate  of  potafli  and  one  of  antimony  in  fine  pow¬ 
der,  well  rubbed  together  in  a  mortar,,  produces  a 
lively  detonation,  by  throwing  it  on  burning  coals,  or 
projecting  it  into  a  red-hot  crucible,  or  heating  it  to 
rednefs  in  a  clofe  veffel.  This  detonation  is  accom¬ 
panied  with  a  bright  white  flame  :  and  the  antimony 
is  ftrongly  oxidated  by  the  oxygen  of  the  nitre,  which 
is  decompefed,  and  reduced  to  its  alkaline  bafe.  The 
refiduum  of  this  detonation  is  a  white  fcorified  mafs, 
which  being  waflied  with  W'ater,  leaves  a  portion  of 
the  oxide  of  antimony  united  to  a  fmall  quantity. of 
potafh,  and  affords  befide  another  compound,  with 
more  of  the  alkali.  The  white  matter  which  is  firft 
depofited,  has  been  called  wafhed  diaphoretic  antimo¬ 
ny.  The  water  which  remains  holds  in  folution  a  por¬ 
tion  of  metallic  oxide,  united  to  the  potafh  of  the 
nitre.  The  oxide  in  this  cafe  performs  the  part  of  an 
acid.  This  compound  has  been  found  fufceptible  of 
cryftallization.  It  is  decompoied  by  acids,  and  the  pre¬ 
cipitate  from  it,  which  is  an  oxide  of  antimony,  has 
been  diftinguifhed  by  the  names  of  cerufe  of  antimony , 
magiftery  of  diaphoretic  antimony ,  and  pearly  matter  of 
Kerkringius . 

When  equal  parts  of  nitre  and  fulphuret  of  antimony 
are  treated  in  the  fame  way,  a  vitrified  mafs  is  obtain¬ 
ed,  fimilar  to  what  has  been  already  deferibed,  by  the 
name  of  liver  of  antimony . 

III.  Alloys. 

Antimony  enters  into  combination  with  the  metals, 
and  forms  alloys  with  them,  fome  of  which  are  of  con- 
fiderable  importance.  But  the  alloys  of  antimony, 
with  the  metals  already  deferibed,  are  either  little 
known,  or  have  been  applied  to  no  ufe.  The  alloys  of 
cobalt  and  nickel,  with  antimony,  have  not  been  ex¬ 
amined.  With  manganefe  antimony  forms  but  an  im- 
perfefl  alloy,  and  the  compound  of  antimony  and  bif- 
muth  is  very  brittle.  .  ^  1*691 

Befides  the  various  preparations  of  antimony  ufed  in  Ufes  of  ar.< 
medicine,  which  are  now  comparatively  but  few  intlmony* 
number,  it  is  much  employed  in  many  arts.  In  the 
metallic  ftate  it  is  of  the  greateft  importance  as  an  al¬ 
loy  With  other  metals  which  will  be  afterwards  men¬ 
tioned.  In  the  ftate  of  oxide,  it  is  much  ufed  in  the 
fabrication  of  coloured  glafs,  and  of  enamels  for  pot¬ 
tery  and  porcelain  *,  particularly  in  forming  different 
fhades  of  brown,  orange,  and  yellow  colours.  The 
oxide  is  mixed  with  different  other  metallic  oxides,  to 
produce  various  (hades  of  colour. 

Sect.  XIII.  Of  TELLURIUM  and  its  Combinations. 

1 692 

1.  In  theyear  1782,  Muller  of  Richeaftein,  m  exami-  Hiftory* 
ning  a  gold  ore,  diftinguifhed  by  the  names  of  aururn 
paradoxum  and  aurum  problematicum ,  conje£lured  that 

it 
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Tellurium,  Jt  contained  a  peculiar  metal.  Bergman,  to  whom 
&c-  this  mineralogift  had  fent  a  fpecimen  of  the  mineral, 
L  '  1  ' '  could  not,  from  the  fmall  quantity  which  he  had  re¬ 

ceived,  ascertain  whether  it  was  really  a  new  metal, 
or  merely  antimony,  with  which  it  poffeffes  fome  com¬ 
mon  properties.  He  inclined,  however,  to  the  former 
opinion.  This  mineral  was  analyzed  by  Klaproth  in 
the  end  of  the  year  1797,  the  account  of  which  was 
publilhed  in  1798.  By  this  analyfis  the  conje&ure  of 
Muller  was  verified,  and  to  the  new  metal  Klaproth 
gave  the  name  of  tellurium . 

2.  This  metal  has  been  found  in  four  different  mine¬ 
rals.  Firft,  in  that  in  which  Klaproth  firft  deteded  it, 
which  is  called  white  gold  ore ,  a  mineral  found  in  the 
mountains  of  Fatzbay  in  Tranfylvania.  „  In  this  mi¬ 
neral  the  tellurium  is  combined  with  iron  and  gold. 
The  fecond  is  what  is  called  graphic  gold  ore ,  which 
is  compofed  of  tellurium,  gold,  and  ftlver.  The  third 
is  known  by  the  name  of  yellow  gold  ore  of  Nagyag . 
This  mineral  contains,  befides  tellurium,  gold,  filver, 
and  a  little  fulphur.  The  fourth  is  a  variety  of  the 
lafl,  and  is  denominated  gray  gold  ore .  Befides  the 
metals  in  the  former,  it  contains  a  little  copper.  To 
obtain  the  metal  from  the  ore,  a  quantity  of  it  is  {light¬ 
ly  heated  with  fix  parts  of  muriatic  acid,  and  having 
added  three  parts  of  nitric  acid,  it  is  then  boiled.  A 
confiderable  effervefeence  takes  place,  and  the  whole 
is  diffolved.  The  folution  being  diluted  with  diftilled 
water,  is  mixed  with  a  folution  of  cauftic  potafh,  to 
diffolve  the  precipitate  5  and  there  remains  only  a  brown, 
flaky  matter,  formed  of  the  oxides  of  gold  and  iron. 
The  alkaline  folution  of  the  oxide  of  tellurium  is  mix¬ 
ed  with  muriatic  acid,  to  faturate  the  potafh,  and  there 
is  depofited  a  copious,  very  heavy,  white  powder.  By 
forming  this  powder  into  a  pafte  with  oil,  and  heating  it 
to  rednefs  in  a  fmall  glafs  retort,  the  metal  is  obtained, 
partly  fufed  and  cryflallized  at  the  bottom  of  the  retort, 
1693  and  partly  fublimed  at  the  upper  part, 
roperties.  ^  Tellurium  is  of  a  white  colour,  fome  what  refem- 
bling  lead,  and  has  a  confiderable  luftre.  It  is  very  brit¬ 
tle,  and  may  be  eafily  reduced  to  powder.  It  has  a 
lamellated  texture,  fimilar  to  antimony.  By  flow  cool¬ 
ing  it  affumes  a  cryftalline  form,  efpecially  on  the  fur- 
face.  Its  fpecific  gravity  is  6.115.  It  is  one  of  the 
mofl  fulible  of  the  metals,  and  when  heated  in  clofe 
veffels,  it  boils  readily,  and  is  fublimed  in  the  form  of 
brilliant  globules,  which  adhere  to  the  upper  part  of  the 
veffels. 

5.  When  tellurium  is  heated  by  the  a&ion  of  thd 
blow-pipe  on  charcoal,  it  burns,  after  being  melted, 
with  a  lively  flame,  of  a  blue  colour,  and  green  at  the 
edges.  It  is  entirely  volatilized  in  the  form  of  agray- 
ifli  white  fmoke,  diffufing  a  fetid  odour,  which  Klaproth 
compares  to  that  of  radifhes. 

The  oxide  of  tellurium  is  very  fufible.  By  heating 
it  in  a  retort,  a  yellow,  ftraw-coloured  mafs  is  obtained, 
which  affumes  a  radiated  texture  on  cooling.  When 
the  oxide  is  heated  on  charcoal,  and  furrounded  with  it, 
it  is  fo  rapidly  reduced,  that 'it  is  accompanied  with  a 
1695  kind  of  explofion. 

jWphuret.  6.  Tellurium  enters  into  combination  with  fulphur, 
and  forms  with  it  a  fulphuret.  This  fulphuret  is  of  a 
grayilh  colour,  of  a  radiated  ftru&ure,  and  is  eafily 
cryflallized. 
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I.  Salts  of  Tellurium. 

I.  Sulphate  of  Tellurium. 

One  part  of  tellurium  mixed  in  the  cold,  in  a  clofe 
veffel,  with  100  parts  of  concentrated  fulphuric  acid, 
communicates  to  it  a  beautiful  crimfon  colour.  By  ad¬ 
ding  water  drop  by  drop  to  this  folution,  the  colour  va¬ 
nishes,  and  the  metal  is  depofited  in  the  form  of  black 
flakes.  When  the  folution  is  heated,  the  colour  alfo  dif- 
appears,  and  the  oxide  of  tellurium  is  gradually  precipi¬ 
tated  in  the  ftate  of  white  powder  •,  but,  when  diluted 
fulphuric  acid  is  employed,  with  the  addition  of  a  fmall 
quantity  of  nitric  acid,  a  larger  portion  of  tellurium  is 
diffolved.  The  folution  is  tranfparent  and  colourlefs, 
and  is  not  decompofed  by  adding  water. 

2.  Nitrate  of  Tellurium. 

Nitric  acid  readily  diffolves  tellurium,  and  forms  a 
tranfparent,  colourlefs  folution,  which  being  concen¬ 
trated,  fpontaneoufly  affords  fmall,  light,  white,  necdle- 
ftiaped  cryftals,  difpofed  in  a  dendritical  form. 

3*  Muriate  of  Tellurium. 

Nitromuriatic  acid  very  readily  diffolves  tellurium, 
which  is  precipitated  by  adding  a  confiderable  quantity 
of  water  in  the  form  of  oxide.  This  is  a  w  hite  powder, 
which  is  foluble  in  muriatic  acid. 

The  infufion  of  nut-galls  added  to  folutions  of  tellu¬ 
rium  in  acids,  occafions  a  flaky  precipitate,  which  is 
of  a  yellow  colour. 

II.  A&ion  of  Alkalies  and  Earths. 

1 .  All  the  pure  alkalies  precipitate  the  folutions  of  tel-  xikaUes. 
lurium  in  acids,  in  the  form  of  white  oxide.  With  an 
excefs  of  alkali  the  precipitate  is  re-diffolved.  With  the 
alkaline  carbonates  a  precipitate  is  obtained,  which  is 

much  lefs  foluble  in  excefs  of  alkali.  „ 

2.  The  alkaline  ful phurets  added  to  folutions  of  tellu¬ 
rium  in  acids,  produce  a  brow  n  or  black  precipitate,  as 
the  metal  is  more  or  lefs  oxidated.  This  precipitate 
fometimes  refembles  the  hydrofulphurets  of  antimony. 

The  hydrofulphuret  of  tellurium  thus  formed,  expofed 
to  heat  on  burning  coals,  burns  with  a  fmall  blue  flame, 
and  is  volatilized  in  white  fmoke.  No  precipitate  is 
formed  by  the  prufliate  of  potafli.  ^ 

3.  The  a&ion  of  the  oxide  of  tellurium  with  the  earths  Earths/ 
is  not  known  5  but  from  its  great  fufibility,  it  has  been 
fuppofed  that  it  is  fufceptible  of  forming  a  vitreous 
matter  with  the  earths,  and  communicating  to  them  a 
ftraw  colour. 

III.  Action  of  Metals. 

The  alloys  of  tellurium  are  unknown.  1(^g 

Tellurium  is  feparated  from  its  folutions  in  acids,  by  precipita- 
zinc  and  iron,  in  the  form  of  fmall,  black  flakes,  which  ted  by  zinc 
may  be  reduced  to  the  metallic  ftate  on  burning  charcoal, an<*  *r«n. 
or  even  by  Ample  fri&ion.  Antimony  caufes  a  fimilar 
precipitation  in  a  folution  of  nitrate  and  fulphate  of  tel¬ 
lurium.  Tin  produces  a  fimilar  effect. 

Tellurium  has  hitherto  been  found  in  fuch  fmall  Ufes. 
quantity,  that  it  has  not  yet  been  applied  to  any  ufe. 

Were  it  found  in  abundance,  it  has  been  fuppofed, 
from  its  eafy  fufibility,  that  it  might  be' of  confider¬ 
able  importance  in  fome  of  the  arts. 
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1.  Mercury  appears  to  have  been  known  from  tne 
earlteft  ages.  By  comparing  its  properties  with  lilver, 
and  being  in  the  fluid  ftate,  it  has  been  called  qutck- 

Ji/ver.  Mercury  was  long  the  fubjeCl  of  the  refcarchcs 
of  the  alchemifts,  with  the  view  of  difcovering  the  me¬ 
thod  of  tranfmuting  it  ixjto  gold  or  lilver.  It  was  fup- 
pofed  to  approach  fo  near  to  thefe  metals,  particularly 
to  the  latter,  in  its  nature,  that  all  that  was  wanted  for 
this  tranfmutation,  was  to  fix  it,  or  bring  it  to  the  folid 
Hate.  In  confequence  of  the  numerous  experiments  to 
•which  it  was  fubjeCled,  and  the  great  variety  of 
forms  it  affumed,  they  regarded  it  as  the  principle  of 
all  other  bodies,  and  one  of  the  elements  of  nature. 
It  was  fuppofed  to  exift  in  all  metals,  and  alfo  to  form 
one  of  the  component  parts  of  many  bodies.  Hence, 
according  to  this  theory,  there  were  two  kinds  of  mer¬ 
cury  5  the  one  the  principle  of  a  great  number  of 
bodies,  and  the  other  common  mercury,  or  the  metal 
known  by  that  name.  Hence,  according  to  Beecher, 
it  was  called  the  mercurial  principle,  or  the  mercurial 
earth.  But  however  extravagant  the  refearches  of  the 
alchemifts  may  now  be  conlidered  to  have  been,  it  is  to 
their  labours  that  chemiftry  is  indebted  for  the  know¬ 
ledge  of  many  important  properties  and  combinations  of 
this  metal. 

2.  Mercury  is  found  in  four  different  ftates.  In 
the  metallic  ftate,  alloyed  with  other  metals,  combined 
with  fulphur,  and  with  muriatic  acid.  1.  Native  or 
virgin  mercury  is  found  in  the  cavities  or  clefts  of 
r6cks,  in  ftrata  of  clay,  or  of  chalk,  in  the  form  of 
liquid  globules,  which  are  eafily  diftinguifhed  by  their 
brilliancy.  2.  It  is  found  more  frequently  alloyed  with 
other  metals,  or,  as  it  is  called  when  mercury  is  com¬ 
bined  with  a  metal,  amalgamated ,  and  moft  frequently 
with  lilver.  3.  A  frequent  ore  of  mercury  is  the  red 
fulphuret,  which  is  known  by  the  name  of  cinnabar. 
The  fulphuret  of  mercury  is  of  various  colours,  from 
vermilion  red  to  brown.  Sometimes  it  efflorefees  on 
the  furface  of  the  om,  when  it  is  called  flowers  of  cin¬ 
nabar ,  or  native  vermilion.  4.  The  fourth  ore  of  this 
metal  is  the  muriate.  This  fait  is  white  and  brilliant, 
and  of  a  lamellated  ftru&ure. 

3.  Native  mercury  is  frequently  alloyed  with  other 
metals  }  it  is  therefore  of  importance  to  be  able  to  af- 
certain  the  proportions.  For  this  purpofe  it  is  to  be 
diffolved  in  nitric  acid.  If  it  contain  gold,  this  raetal 
remains  in  a  ftate  of  powder  at  the  bottom  of  the  veffel. 
If  alloyed  with  bifmuth,  it  may  be  precipitated  with 
water,  which  does  not  feparate  the  oxide  of  mercury. 
Silver  is  detected  by  precipitating  the  folution  by  means 
of  muriate  of  foda.  The  muriate  of  filver  and  the  mu¬ 
riate  of  mercury  fall  down  together ;  but  the  latter  be¬ 
ing  more  foluble  in  water  than  the  former,  may  be  eafi¬ 
ly  feparated. 

The  fulphuret  of  mercury  may  be  decompofed  by 
boiling  it  with  eight  times  its  weight,  of  a  mixture  of 
three  parts  of  nitric,  and  one  of  muriatic  acid  ;  the  me¬ 
tallic  part  is  diffolved,  and  the  fulphur  remains  in  the 
ftate  of  powder. 

To  difcaver  I*  may  be  known  whether  mercury  has  been  a- 
its  purity,  dulterated  with  other  metals,  by  its  dull  and  lefs 
brilliant  luftre,  and  by  its  foiling  the  hands,  or  white 
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bodies  on  which  it  is  rubbed,  and  by  its  dividing  with  Mercury, 
more  difficulty  into  round  globules,  which  appear  flat ,  &cc- 
and  uneven,  adhere  to  the  veftels  in  which  they  are  v~~lJ 
agitated,  and  when  poured  along  a  fmooth  furface,  by 
their  dragging  a  tail.  Mercury  is  alfo  impure,  when 
the  globules  do  not  readily  run  together,  and  when  it 
is  agitated  with  water,  feparating  from  it  a  black  pow¬ 
der.  #  1704 

To  procure  mercury  in  a  ftate.  of  purity,  or  to  re-  Purifica- 
vive  it,  as  it  is  called,  two  parts  of.  cinnabar  and  onetl0n- 
of  filings  of  iron  are  well  triturated  together,  and  di- 
ftilled  in  an  iron  retort,  introducing  the  beak  of  the  re¬ 
tort  into  a  receiver,  with  water.  The  iron  has  a  great¬ 
er  affinity  for  the  oxygen  and  the  fulphur  of  the 
mercury  than  the  latter.  The  mercury,  therefore, 
rifes  in  vapour,  and  is  condenfed  by  the  water.  There 
remains  in  the  retort  a  fulphuret  of  iron,  in  which  the 
metal  is  a  little  oxidated.  The  mercury  thus  obtain¬ 
ed,  being  dried  and  paffed  through  a  (kin,  is  very  pure 
and  brilliant. 

4.  Mercury  is  of  a  white  colour,  is  one  of  the  moft  Properties, 
brilliant  of  the  metals,  and  when  its  furface  is  clean 

and  not  tarniflied,  makes  a  good  mirror.  Next  to  gold, 
platina,  and  tungften,  it  is  the  heavieft  of  the  metals  ; 
its  fpccific  gravity  is  13.568.  It  has  no  perceptible 
tafte  or  fmell. 

5.  At  the  ordinary  temperature  of  the  atmofphere 

mercury  is  always  in  the  liquid  ftate  5  but  when  it  is 
expofed  to  a  degree  of  cold  equal  to  — 390  it  becomes 
folid.  This  was  firft  difeovered  in  the  year  1759  by 
the  academicians  of  Peter  Iburgh.  Similar  experiments 
have  fince  been  frequently  repeated.  In  1772,  Pallas 
fucceeded  in  the  congelation  of  mercury  at  Krafnojark, 
by  a  natural  cold  equal  to  — SS^°  Fahrenheit.  Mer¬ 
cury  was  alfo  congealed  by  a  natural  cold  in  *775 
Hudfon’s  bay.  The  freezing  of  mercury  is  now  a  com¬ 
mon  experiment  by  means  of  artificial  cold,  and  the 
method  of  producing  this  has  been  already  deferibed, 
in  treating  of  freezing  mixtures.  In  fome  experiments 
which  have  been  made  on  the  congelation  of  mercury, 
it  was  remarked,  that  a  flight  (hock  was  communicated 
to  the  perfon  who  held  the  tube  containing  the  metal, 
by  its  fudden  contraction  at  the  moment  it  became 
folid.  Mercury  cryftallizes  in  very  fmall  octahe¬ 
drons.  It  appears  to  be  malleable,  for  by  ftriking  it 
with  a  hammer  in  the  folid  ftate,  it  was  flattened  and 
extended.  17c 76 

6.  At  the  temperature  of  66 o°  mercury  boils,  andA(^i°n0^ 
is  then  converted  into  vapour.  This  vapour,  like  com-^eat* 
mon  air,  is  invifible  and  elaftic.  When  mercury  is 
expofed  to  the  air,  the  furface  becomes  tarnifhed,  and  1707 
is  covered  with  a  black  powder.  This  change  is  owing  Oxides, 
to  the  abforption  of  the  oxygen  of  the  air,  and  the  conver- 

fion  of  the  mercury  into  an  oxide.  This  procefs  is  greatly 
promoted  by  applying  heat  to  the  mercury,  or  by  ftiak- 
ing  it,  fo  that  it  may  be  brought  in  contaCl  with  the 
air.  To  this  black  powder,  which  is  the  firft  degree  of 
the  oxidation  of  the  metal,  the  name  of  ethiops  per  fe 
was  formerly  given,  bccaufe  it  is  obtained  without  the  170$ 
affiftance  of  any  other  fubftance.  According  to  Four-Blacfc. 
croy,  this  oxide  contains 
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Mercury,  By  a  firong  heat  the  oxygen  Is  driven  off,  and  the 
&c*  mercury  is  reduced  to  the  metallic  ffate  :  but  when 
the  oxide  is  expofed  to  a  more  moderate  degree  of 
Red?°^  heat,  it  combines  with  more  oxygen,  and  is  converted 
into  the  red  oxide,  fo  called  from  its  colour.  This 
oxide  may  alfo  be  obtained,  by  expofing  a  quantity  of 
mercury  for  fome  length  of  time  in  a  veffel  provided 
with  a  long  narrow  neck,  by  which  means  the  vapours 
of  the  mercury  are  prevented  from  efcaping,  while  the 
air  is  admitted.  By  this  procefs  the  mercury  is  alfo 
converted  into  the  red  oxide  3  and,  obtained  in  this  way, 
it  was  formerly  called  precipitate  per  fey  or  red  precipi¬ 
tate.  This  oxide  may  alfo  be  obtained  by  diffolving 
mercury  in  nitrie  acid,  evaporating  to  drynefs,  and  ex¬ 
pofing  the  mafs  to  a  very  ftrong  heat,  to  drive  off  the 
acid.  What  remains  being  reduced  to  powder,  is  the 
red  oxide  of  mercury,  or  red  precipitate.  This  oxide, 
according  to  Fourcroy,  contains  one-tenth  of  its  weight 
of  oxygen.  It  is  of  an  acrid  difagreeable  tafte,  and  has 
fo  powerful  an  effect  upon  animal  matters,  that  it 
may  be  confidered  as  a  poifon.  It  corrodes  the  (kin 
with  which  it  comes  in  conta£l.  When  this  oxide  is 
expofed  to  heat,  it  is  decompofed  3  part  of  its  oxygen  is 
given  out,  and  it  is  converted  into  the  black  oxide. 
Even  by  expofure  to  the  light  of  the  fun,  this  change 
,  is  effe&ed,  as  it  paffes  through  different  (hades  of  co- 
1710  lour. 

Affion  qf  7.  Mercury  does  not  enter  into  combination  with 
hydrogen.  azote>  hydrogen,  or  carbone  3  but  if  hydrogen  gas  be 
kept  in  contact  with  the  red  oxide,  it  is  gradually  con¬ 
verted  into  the  black  oxide.  If  hydrogen  gas  be  made 
to  pafs  through  a  tube  heated  to  rednefs,  containing  red 
oxide  of  mercury,  a  detonation  takes  place.  The  oxy¬ 
gen  and  hydrogen  combine  together  to  form  water, 
while  the  mercury  is  reduced  t®  the  metallic  (late. 
This  oxide  may  be  alfo  reduced  by  means  of  charcoal, 
with  the  afiiftance  of  heat.  The  oxygen  of  the  oxide 
combines  with  carbone,  and  forms  carbonic  acid,  and 
lyn  the  mercury  is  revived. 

Phofphuret.  8.  Phofphorus  combines  with  mercury  with  diffi¬ 
culty.  Pelletier  took  equal  parts  of  phofphorus  and 
red  oxide  of  mercury,  and  introduced  them  into  a  raa- 
trafs,  to  which  he  added  a  little  water,  to  cover  the 
mixture.  It  was  expofed  to  the  heat  of  a  fand  bath, 
and  agitated  from  time  to  time.  The  oxide  foon  became 
black,  and  united  to  the  phofphorus.  The  water  re¬ 
tained  phofphoric  acid  *,  fo  that  it  appears  to  be  a  com¬ 
pound  of  phofphorus  and  the  black  oxide  of  mercury. 
The  phofphuret  of  mercury,  thus  formed,  becomes  foft 
in  boiling  water,  and  acquires  fome  confidence  in  the 
cold.  When  it  is  heated,  it  is  decompofed.  The  phof¬ 
phorus  and  the  mercury  are  feparately  emitted.  Ex¬ 
pofed  to  a  dry  air,  it  diffufes  white  vapours,  which  have 
1714  the  odour  of  phofphorus. 

Sulphuret.  9.  Mercury  combines  readily  with  fulphur,  either 
by  fimplc  trituration  in  the  cold,  or  by  the  a6lion  of 
heat.  One  part  of  mercury  and  two  of  fulphur,  tritu¬ 
rated  together  in  a  mortar,  the  mercury  foon  disappear¬ 
ing,  form  a  black  powder,  which  was  formerly  dif- 
tinguifhed  by  the  name  of  ethiops  mineral.  Fourcroy 
is  of  opinion,  that  in  this  procefs  the  mercury  is  oxi¬ 
dated,  and  the  fulphur  is  combined  with  the  black 
oxide 3  in  fupport  of  which,  he  dates  that  the  ful¬ 
phur  cannot  be  feparated  from  the  mercury,  but  by 
fome  chemical  action.  Bertbollet  fuppofes  that  this 


fubdance  contains  fulphuraled  hydrogen  •  and  hence  Mercury, 
it  is  concluded  that  ethiops  mineral  is  a  hydrogenous  &-c# 

fulphuret  of  mercury,  compofed  of  mercury,  fulphur,  v " . 

and  fulphur  a  ted  hydrogen. 

When  this  compound  is  heated  in  an  open  veffel,  the 
fulphur,  which  is  in  a  date  of  minute  divifion,  takes 
fire,  and  is  foon  reduced  to  fulphurous  acid  gas.  The 
mercury  is  at  the  fame  time  more  drongly  oxidated ; 
is  converted  to  a  deep  violet-coloured  powder  3  and  i£ 
in  this  date  it  be  heated  in  a  matrafs,  it  is  fublimed  in 
the  form  of  a  deep  red  cake,  of  a  brilliant,  crydalline 
appearance*  This  fub fiance  was  formerly  called  arti¬ 
ficial  cinnabar ,  or,  in  the  prefent  language  of  che- 
midry,  red  fulphur  ated^  Oxide  of  mercury  .  Various  pro- Cinnabar, 
cedes  have  been  given  for  the  preparation  of  this  fub- 
dance.  Seven  parts  of  mercury  fqueezed  through 
leather  to  purify  it,  are  to  be  fufed  with  one  part  of 
fulphur  in  an  earthen  veffel,  agitating  the  mixture  till 
it  is  completely  reduced  to  the  black  fulphurated 
oxide.  Introduce  this  into  a  matrafs,  placed  in  a 
crucible  furniffied  with  fand,  and  expofe  it  gradually 
to  the  heat  of  a  furnace,  which  is  to  be  increafed  till 
the  matter  is  fublimed,  and  colle&ed,  at  the  top  of 
the  veffel.  It  is  then  removed,  and  when  the  Veffel  is 
broken,  a  red  mafs  is  obtained,  with  a  degree  of  beauty 
and  brilliancy  in  proportion  to  the  temperature  which 
has  been  employed,  and  the  fmall  quantity  of  fulphur 
which  it  retains.  Fourcroy  confiders  this  as  a  com¬ 
pound  of  fulphur  and  the  red  oxide  of  mercury :  but 
according  to  Prouft,  it  is  a  fulphuret  of  mercury  3  that 
is,  a  compound  of  fulphur  and  metallic  mercury.  Its 
component  parts  are, 
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This  fulphuret  is  of  a  fine  fcarlet  colour.  It  is  not  Properties. 

altered  by  expofure  to  the  air,  and  is  infoluble  in  wa¬ 
ter.  The  fpccific  gravity  is  10.  When  a  fufficient 
degree  of  heat  is  applied  to  it,  it  takes  fire,  and  I7I5 

burns  with  a  blue  flame.  When  reduced  to  powder,  Vermilioto. 
it  is  then  called  vermilion,  which  is  well  known  as  a 
paint.  g 

10.  The  order  of  the  affinities  of  mercury  is  the  Affinities, 
following : 


Mercury. 

Oxide  of  Mercury. 

Gold, 

Muriatic  acid, 

Silver, 

Oxalic, 

Tin, 

Su^einic-, 

Lead, 

Arfenic, 

Bifmuth, 

Phofphoric, 

Platina, 

Sulphuric, 

Zinc, 

Sacla£tic, 

Copper, 

Tartaric, 

Antimony, 

Citric, 

Sulphurous, 

Arfenic, 

Iron. 

Nitric, 

Fluoric, 

Acetic, 

Boracic, 

Pruffic, 

Carbonic. 
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I .  Sulphate  of  Mercury. 
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1.  Sulphuric  acid  forms  falts  with  the  different  oxides 
of  mercury,  and  with  different  proportions  of  thefe 
oxides,  fo  that  there  is  a  confiderable  variety  of  the 
fulphates  of  mercury.  This  feems  to  depend  .on  the 
nature  of  the  aftion  between  fulphuric  acid  and 
mercury,  according  to  the  temperature  in  which  the 
combination  is  made,  and  the  quantity  of  acid  em¬ 
ployed. 

2.  Sulphuric  acid  has  no  efFeft  on  mercury  m  the 
cold  3  but  if  two  payts  of  mercury  and  three  of  ful¬ 
phuric  acid  be  introduced  into  a  retort,  and  expofed 
to  heat,  an  effervefcence  takes  place,  with  the  evolu¬ 
tion  of  fulphurous  acid  gas. v  If  the  procefs  be  flop¬ 
ped,  when  the  mercury  is  converted  into  a  white  mafs, 
and  there  yet  remains  part  of  the  liquid,  it  is  found 
to  be  acrid  and  corrofive,  and  it  reddens  vegetable 
blues.  This  is  the  fulphate  of  mercury  with  excefs  of 
acid.  This  acidulous  fulphate  of  mercury  'contains 
very  different  proportions  of  fulphuric  acid,  according 
to  the  original  quantity  employed.  If  this  fulphate  be 
•wafhed  with  a  fmaller  quantity  of  water  than  is  neceffary 
•for  its  complete  folution,  and  if  this  be  repeated  till  the 
water  no  longer  changes  vegetable  blues,  there  remains 
a  white  fait  without  acidity,  and  which  is  much  lefs 
acrid  and  corrofive  than  the  faline  mafs  from  which  it 
is  obtained.  This  may  be  confidered  as  a  neutral  ful¬ 
phate  of  mercury. 

3.  It  is  of  a  white  colour,  cryflallizes  in  plates,  and 
in  fine,  needle-fhaped  prifms.  The  tafte  is  not  acrid. 
It  is  foluble  in  500  parts  of  cold  water,  and  in  one  half 
that  quantity  of  boiling  water.  When  cryflallized,  it 
is  compofed  of 


Mercury, 

75 

Oxygen, 

8 

Sulphuric  acid 

12 

Water 

5 

100 

It  is  foluble  both  in  cold  and  hot  water,  without 
being  decompofed.  The  pure  alkalies  and  lime  wa¬ 
ter,  oceafion  a  precipitate  of  a  grayifh-black  powder. 
When  fulphuric  acid  is  added,  it  is  then  reduced  to  the 
fiate  of  acidulous  fulphate,  and  its  folubility  increafes 
in  proportion  to  the  additional  quantity  of  acid.  A 
twelfth  part  of  acid  renders  it  foluble  in  157  parts  of 
cold  water,  and  in  33  of  boiling  water.  But  if  £  of 
this  quantity  of  cold  water  be  added,  it  combines  with 
the  whole  excefs  of  acid,  and  forming  a  liquid  of 
greater  denfity  than  when  it  is  diluted  with  157  parts 
of  water  neceffary  for  its  complete  folution,  it  diflolves 
much  more  of  the  fulphate  of  mercury,  and  brings  the 
fait  to  a  date  of  greater  acidity.  It  then  requires  500 
1720  parts  of  water  for  its  folution. 

A  different  4.  But  if  the  fame  proportions  of  fulphuric  acid  and 
tbriiif  X’mercuryi  namely,  three  parts  of  acid,  and  two  of  mer- 
hcat.nS  1  6  cury,  be  expofed  for  a  longer  time  to  the  aflion  of  heat, 
a  greater  proportion  of  fulphuric  acid  is  decompofed, 
and  the  mercury  combines  with  a  greater  proportion  of 
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oxygen.  The  fait  thus  obtained,  poffeffes  different  pro-  Mercury, 
perties  from  the  former.  It  cryflallizes  in  fmall  prifms,  t  &c. 
and  when  it  is  neutralized,  it  is  of  a  dirty-white  colour : 
but  if  it  be  obtained  in  the  dry  Hate,  it  is  pure  white, 
and  in  this  fiate  it  is  combined  with  an  excefs  of  acid. 

It  is  then  deliquefeent  in  the  air  3  but,  in  the  neutral 
fiate,  it  undergoes  no  change.  When  hot  water  is  ad¬ 
ded  to  this  fait,  it  is  converted  into  a  yellow  powder, 
which  has  been  long  diflinguifhed  by  the  name  of  tur¬ 
peth  mineral . 

5.  It  was  formerly  fuppofed  that  turpeth  mineral, 
which  is  obtained  by  the  addition  of  warm  water  to 
this  fait,  was  a  fimple  oxide  of  mercury,  without  any 
portion  of  fulphuric  acid.  Fourcroy  mentions,  that 
Rouelle  fird  conje&ured,  that  it  was  combined  with 
a  certain  portion  of  the  acid,  and  that  his  experiments 
have  verified  and  confirmed  this  conjecture  :  for  in 
treating  turpeth  mineral,  after  being  well  wafhed  with 
muriatic  acid,  this  folution  precipitates  by  means  of 
muriate  of  barytes,  a  fulphate  of  barytes  from  this 
bafe.  Fourcroy  denominates  this  fait  fulphate  of  mer¬ 
cury  with  excefs  of  acid ,  or  yellow  fulphate  of  mercu¬ 
ry .  It  is  foluble  in  600  parts  of  boiling  water ;  but 
another  fulphate  of  mercury  remains  in  the  folution. 

This  contains  an  excefs  of  acid,  and  is  therefore  more 
foluble  in  water.  1721 

6.  From  a  feries  of  experiments  which  Fourcroy  made  Three  fid. 
on  this  fubjeCl,  he  concludes,  that  there  are  three  di-Ph*tes* 
ftinCl  fulphates  of  mercury.  1 .  The  firft  is  the  neutral 
fulphate  of  mercury,  which  cryflallizes,  is  foluble  in 

500  parts  of  cold  water,  and  forms  a  copious  precipi¬ 
tate  with  the  alkalies,  which  is  not  decompofed  by 
nitric  acid,  but  forms  a  mild  muriate  of  mercury  with 
the  addition  of  muriatic  acid.  2.  The  acidulous  ful-^.1^^ 
phate  of  mercury,  which  is  more  foluble  than  the  for- 
mer,  is  precipitated  of  an  orange  colour  by  means  of 
the  alkalies.  The  excefs  of  acid  is  removed,  and  alfo 
a  portion  of  the  fait,  with  £  of  the  water  neceffary  for 
its  complete  folution.  The  neutral  fulphate  of  mercury 
remains  behind,  and  is  not  decompofed  by  means  of 
nitric  acid.  3.  The  thi$d  fulphate  of  mercury  con-  ^ 
tains  an  excefs  of  bafe,  or  of  the  oxide  of  mercu-  Subful- 
ry.  It  is  of  a  yellow  colour,  foluble  in  200  parts  of  phate. 
water,  and  is  precipitated  of  a  gray  colour  by  the 
alkalies.  It  is  decompofed  by  nitric  acid  3  and  mu¬ 
riatic  acid  converts  it  into  a  hyperoxymuriate  of  mer¬ 
cury. 


2.  Sulphate  of  Ammonia  and  Mercury. 

1724 

This  triple  fait  is  formed  by  adding  ammonia  to  aprepara- 
folution  of  neutral  fulphate  of  mercury.  A  copious  tion. 
gray  precipitate  is  thrown  down,  which,  being  expofed 
to  the  light  of  the  fun,  is  partly  reduced  to  the  metal¬ 
lic  fiate,  and  partly  to  that  of  a  gray  powder.  This 
lad  is  the  fulphate  of  ammonia  and  mercury.  It  is  folu¬ 
ble  in  ammonia  3  and  by  evaporation,  brilliant  polygonal 
cryflals  are  formed.  Or,  if  a  large  quantity  of  water 
be  added  to  the  folution,  it  becomes  white  and  milky,  ^25 
and  there  is  precipitated  the  fame  fait,  but  without  any  Properties* 
regular  form.  This  fait  has  a  pungent,  auftere  tafle. 

When  it  is  heated,  it  gives  out  ammonia,  azotic  gas,  a 
fmall  quantity  of  metallic  mercury,  and  a  little  fulphite 
of  ammonia.  There  remains  in  the  retort  yellow'  ful-  1726 
phate  of  mercury.  According  to  the  analyfis  of  Four-Ctimpofi- 
eroy,  this  triple  fait  is  compofed  of  t^on* 
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3.  Nitrate  of  Mercury. 

17*7 

prepara-  i.  Nitric  acid  is  rapidly  decompofed  by  mercury.  It 
tion*  is  accompanied  with  effervefcence,  and  the  evolution 
of  nitrous  gas.  The  mercury  combines  with  part  of 
the  oxygen  of  the  acid  ;  it  is  thus  oxidated,  and  is 
then  diffolved  in  the  remaining  portion  of  the  acid. 
This  folution  of  mercury  in  nitric  acid,  when  it  **s 
made  in  the  cold,  is  colourlefs,  very  heavy,  and  fo 
extremely  cauftic,  that  it  has  been  employed  as  an  ef- 
charotic,  under  the  name  of  mercurial  water.  It 
produces  an  indelible  browniftr  black  fpot  on  all  ani¬ 
mal  and  vegetable  fubftances.  By  fpontaneous  evapo¬ 
ration  it  affords  regular  tranfparent  cryftals,  compofed 
of  two  four-fided  pyramids,  truncated  near  their  bafes, 
and  on  the  four  angles  which  refult  from  the  union  of 
the  pyramids.  But  different  cryftals  are  formed,  ac¬ 
cording  to  the  nature  of  the  folution,  and  the  evapo¬ 
ration,  whether  it  has  been  more  (lowly  or  more  rapid¬ 
ly  conduced.  When  this  folution  of  mercury  in  nitric 
acid  is  made  in  the  cold,  the  compound  formed  is  a 
nitrate  of  mercury  without  excefs  of  the  oxide  or  bafe) 
but  if  mercury  be  added  to  this  folution,  and  the  ac¬ 
tion  be  aided  by  heat,  a  new  portion  of  the  oxide  is 
diffolved.  It  is  then  a  nitrate  of  mercury  with  excefs 
g  of  bafe.  Fourcroy  diftinguiflies  three  nitrates  of  mer- 
Three  ni-  cur7-  I.  Nitrate  of  mercury  neutralized.  From  this 
trates.  regular  cryftals  are  obtained,  and  it  is  not  precipitated 
by  water.  2.  The  acidulous  nitrate  of  mercury,  or 
with  excefs  of  acid.  This  is  obtained  by  diffolving 
the  firft  in  water  containing  nitric  acid,  or  by  adding 
this  acid  to  the  other  nitrates.  3.  The  nitrate  of 
mercury  with  excefs  of  oxide.  This  exifts  in  the  fo- 
lution  precipitated  by  water,  or  by  expofing  the  other 
nitrates  to  the  action  of  heat.  In  this  way  is  produced 
what  was  formerly  called  nitrous  turpetk . 

2.  Thefe  different  nitrates  of  mercury  poffefs  many 
common  properties,  but  are  fufftciently  diftinguifhed 
by  others,  and  particularly  by  their  decompofition. 
When  the  nitrate  of  mercury  is  placed  upon  burning 
coals,  it  detonates  feebly,  although  with  a  vivid  white 
flame,  when  it  has  been  fufficiently  dried  5  but  when 
it  is  moift  it  melts,  blackens,  extinguishes  that  part  of 
the  coal  which  it  touches,  and  throws  out  fmall  red 
fparks,  with  a  flight  decrepitation  about  the  dried 
edges  of  the  mafs.  The  nitrate  of  mercury  with  ex¬ 
cefs  of  oxide  poffeffes  a  (till  more  feeble  detonating 
property.  The  nitrate  of  mercury  with  excefs  of  acid 
boils  up,  melts  very  rapidly,  fwells  greatly,  and  ex¬ 
hales  red  vapours,  with  very  little  detonation.  If  the 
nitrate  of  mercury,  neutralized,  be  heated  in  a  cruci¬ 
ble  without  any  eombuftible  matter,  it  melts,  exhales 
nitrous  gas,  becomes  of  a  deep  yellow  colour,  then 
paffes  to  an  orange,  and  at  laft  is  converted  into  a 
deep  red.  In  this  ftate  it  Was  formerly  called  red  pre¬ 
cipitate.  It  is  the  red  oxide  of  mercury,  which  is  ob¬ 
tained  by  the  decompofition  of  the  nitrate. 

3.  The  pure  nitrate  of  mercury  expofed  to  the  air  in 
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the  ftate  of  cryftals,  is  foon  changed.  It  gradually  Mercury, 
abforbs  oxygen  from  the  atmofphere,  and  paffes  from  ,  t 

a  white  to  a  yellow  colour.  This  is  the  nitrous  tur -  'r_ *  " 
peth .  It  is  a  yellow  oxide  of  mercury  combined  with 
a  fmall  portion  of  nitric  acid,  or  a  nitrate  of  mercury 
with  excefs  of  bafe.  The  yellow  colour  becomes 
deeper  with  the  addition  of  boiling  water.  The  ni¬ 
trous  turpeth,  it  has  been  obferved,  contains  a  greater 
quantity  of  oxygen  than  that  which  is  prepared  by 
fulphuric  acid,  and  from  this  circumftance  it  is  more 
readily  converted  into  red  oxide  by  the  action  of  ; 
heat.  1729 

4.  The  nitrate  of  mercury  is  decompofed  by  all  the  Decompofi- 
alkalies,  but  with  different  phenomena,  according  totloa* 
the  ftate  of  the  combination,  and  particularly  the  de¬ 
gree  of  oxidation  of  the  bafe.  Bergman  has  diftin- 
guiftibd  the  two  folutions  of  mercury,  that  which  is 
not  precipitated  by  water,  from  that  which  is  precipi¬ 
tated  by  the  different  products  which  are,  obtained 
by  gleans  of  alkalies.  The  nitrate  of  mercury  affords 
wfith  potalh,  a  yellowifli  white  oxide  \  with  carbonate 
of  potafh,  a  white  ©xide  )  and  with  ammonia,  an  oxide 
of  a  dark  gray  colour.  Sulphuric  acid  and  the  ful- 
phates  occafion  a  precipitate  in  form  of  a  white  pow¬ 
der.  Muriatic  acid  and  the  muriates  give  a  thick 
mafs  refembling  curd.  But  the  folution  which  is- 
precipitated  by  water,  and  which  is  more  acrid,  and 
lefs  difpofed  to  cryftallize,  affords  precipitates  by* 
means  of  the  fixed  alkalies,  of  a  deeper  yellow  or  brown 
colour.  By  means  of  ammonia,  a  white  precipitate  is- 
formed  ;  by  means  of  the  fulphuric  acid  and  the  ful- 
phates,  a  yellow  precipitate,  and  by  the  muriatic  acid, 
a  more  copious,  curdled  matter.  Fourcroy  has  ob¬ 
ferved  in  the  decompofition  of  nitrate  of  mercury 
with  excefs  of  acid,  that  a  precipitate  in  the  ftate 
of  black  powder  is  formed,  with  a  great  addition  of 
the  alkali }  but  if  it  be  added  in  fmall  quantity,  the 
precipitate  is  white  or  gray.  A  copious  precipitate  is 
obtained,  from  the  clear  fupernatant  folution,  by  di¬ 
luting  it  with  water.  The  fame  white  precipitate  is 
obtained,  by  mixing  together  nitrate  of  mercury  and 
nitrite  of  ammonia.  By  evaporating  the  liquid,  which 
is  rendered  turbid  by  the  addition  of  water,  fix-fided 
prifmatic  cryftals  are  depofited,  as  the  ammonia  is  vo¬ 
latilized.  The  white  precipitate  is  a  brittle  fait, 
which  has  very  little  folubility,  having  an  excefs  of  1730 
oxide,  of  mercury,  and  ammonia.  The  component  Compofi-i 
parts  of  this  fait,  according  to  Fourcroy  arer  tioiw 
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5.  From  a  folution  of  mercury  in  nitric  acid,  Mr  Howard’s 
Howard  prepared  a  fulminating  powder  poffeffed  of  fulminat- 
peculiar  properties ;  the  procefs  which  he  found  to  ing  powder? 
anfwer  beft,  is  the  following  : 

“  One  hundred  grains,  or  a  greater  proportional  quan- 
tity,  of  quickfilver  (not  exceeding  50c  grains)  are  to  be  tion. 
diffolved,  with  heat,  in  a  meafured  ounce  and  a  half  of 
nitric  acid.  This  folution  being  poured  cold  upon  two 
meafured  ounces  of  alcohol,  previoufly  introduced  into  < 
any  convenient  glafs  veffel,  a  moderate  heat  is  to  be 
applied  until  an  effervefcence  is  excited.  A  white 
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fume  then  begins  to  undulate  on  the  furface  of  the  li¬ 
quor  ;  and  the  powder  will  be  gradually  precipitated 
upon  the  ceffation  of  a&ion  and  re-action.  The  preci¬ 
pitate  is  to  be  immediately  colle&ed  on  a  filter,  well 
wafhed  with  diftilled  water,  and  carefully  dried  in  a 
heat  not  much  exceeding  that  of  a  water  batlu  The 
immediate  cdulcoration  of  the  powder  is  material,  be- 
caufe  it  is  liable  to  the  re-a<ftion  of  the  nitric  acid  *, 
and,  whilft  any  of  that  acid  adheres  to  it,  it  is  very 
fubjeft  to  the  influence  of  light.  Let  it  alfo  be  eau- 
tioufly  remembered,  that  the  mercurial  folution  is  to  be 
poured  upon  the  alcohol. 

“  I  have  recommended  quickfilver  to  be  ufed  in  pre¬ 
ference  to  an  oxide,  becaufe  it  feems  to  anfwer  equally, 
and  is  lefs  expenfive  5  otherwife,  not  only  the  pure  red 
oxide,  but  the  red  nitrous  oxide  and  turpeth  may  be 
fubftituted }  neither  does  it  feem  effential  to  attend  to 
the  precife  fpecific  gravity  of  the  acid  or  the  alcohol. 
The  reaified  fpirit  of  wine  and  the  nitrous  acid  of 
commerce  never  failed,  with  me,  to  produce  a  fulmi¬ 
nating  mercury.  It  is  indeed  true,  that  the  powder 
prepared  without  attention,  is  produced  in  different 
quantities,  varies  in  colour,  and  probably  in  ftrength. 
from  analogy,  I  am  difpofed  to  think  the  whiteft  is  the 
ftrongeft  *,  for  it  is  well  known,  that  black  precipitates 
of  mercury  approach  the  neareft  to  the  metallic  Hate. 
The  variation  in  quantity  is  remarkable  •,  the  fmalleft 
quantity  I  ever  obtained  from  IOQ  grains  of  quickfilver 
being  120  grains,  and  the  largeft  132  grains.  Much 
depends  on  very  minute  circumftances.  The  greateft 
product  feems  to  be  obtained,  when  a  veiled  is  ufed 
which  condenfes  and  caufes  moil  ether  to  return  into 
the  mother  liquor  j  befides  which,  care  is  to  be  had  in 
applying  the  requifite  heat,  that  a  fpeedy  and  not  a 
violent  action  be  effected.  One  hundred  grains  of  an 
oxide  are  not  fo  productive  as  1 00  grains  of  quick- 
filver. 

This  powder,  ftruck  on  an  anvil  with  a  hammer,  ex¬ 
plodes  with  a  ftunning  difagrceable  noife,  and  with 
fuch  force,  as  to  indent  both  the  hammer  and  the 
anvil.  Half  a  grain  or  a  grain,  if  quite  dry,  is  as 
much  as  ought  to  be  ufed  on  fuch  an  occafion.  The 
fhock  of  an  eleCtric  battery,  fent  through  five  or  fix 
grains,  produces  a  very  fimilar  effeCt.  The  powder 
explodes  at  the  368th  degree  of  Fahrenheit’s  thermo¬ 
meter.  A  quantity  of  it,  fufficient  to  difeharge  a  bul¬ 
let  from  a  gun,  with  a  greater  force  than  an  ordinary 
charge  of  gunpowder,  always  burils  the  piece.  Ten 
grains  of  the  powder,  exploded  in  a  glafs  globe,  pro¬ 
duce  only  four  cubic  inches  of  air,  confifting  of  carbo¬ 
nic  acid  gas  and  nitrogene,  or  azotic  gas. 

This  powder  is  decompofed  by  fulphuric,  nitric, 
and  muriatic  acids.  When  concentrated  fulphuric 
acid  is  poured  upon  it,  an  immediate  explofion  takes 
place.  According  to  the  experiments  of  Mr  Howard, 
this  powder  confifts  of  oxalate  of  mercury,  and  nitrous 
etherifed  gas.  But  it  appears  that  the  nature  of  the 
component  parts  varies  with  the  different  modes  which 
are  followed  in  its  preparation.  When  it  is  prepared 
with  little  heat,  it  confifts  of  nitric  acid,  oxide  of  mer¬ 
cury,  and  a  peculiar  vegetable  fubftance  ;  but  by  con¬ 
tinuing  the  heat  during  the  fermentation,  a  g~eeniflx 
colour  is  communicated  to  the  powder.  It  is  then 
found  to  be  compofed  of  ammonia,  oxide  of  mercury, 
and  a  greater  proportion  of  the  vegetable  matter.  Its 
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detonating  power  is  more  feeble,  and  it  gives  out  a  blue  Mercury,  j< 


&c. 
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flame  when  placed  on  hot  coals/  By  boiling  the  mix 
ture  for  half  an  hour,  it  is  compofed  of  oxalate  of  mer-  ^ 
cury,  and  a  fmall  proportion  of  vegetable  matter  5  does 

not  detonate,  but  decrepitates  when  it  is  heated  *. 

’  1  Tra?if. 

4.  Muriate  of  Mercury.  1800. 
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1.  Muriatic  acid  has  no  a&ion  whatever  on  mer- This  com- 

cury  ,  but  it  combines  readily  with  its  oxides,  and  pound  lorl 
forms  falts  which  have  been  the  fubjeft  of  refearch known*  1 
among  chemifts,  almoft  in  every  age.  The  muriates 
of  mercury  were  known  to  the  Arabians  in  the  10th 
and  nth  centuries.  They  were  the  firft  objefts  of 
ftudy  and  examination  with  the  alchemifts,  in  their 
fearch  after  the  philofophers  ftone  ;  and  fince  chemiftry 
affumed  the  form  of  a  fcience,  they  have  greatly  occu¬ 
pied  the  attention  of  philofophers,  in  difeovering  their 
nature  and  properties.  .  _  ^ 

2.  There  are  two  compounds  of  muriatic  acid  and  Two  mu- 

the  oxides  of  mercury,  which  poffefs  very  different  nates, 
properties,  according  to  the  degree  of  oxidation  of  the 
mercury.  . 

3.  Muriatic  acid  precipitates  the  oxides  of  mercury  Prepara- 
from  their  folutions  in  fulphuric  and  nitric  acids.  If  tion. 
muriatic  acid  be  added  to  the  yellow  fulphate  of  mer¬ 
cury,  or  to  the  nitrate  of  mercury  which  is  precipi- 

table  by  water,  a  muriate  of  mercury  is  obtained, 
which  is  foluble  in  water,  and  which,  on  account  of 
its  properties,  was  formerly  called  corrofive  fubh?natey 
or  corrojtve  muriate  of  mercury .  But  if  muriatic  acid 
be  added  to  the  acidulous  fulphate  of  mercury,  or  to 
the  nitrate  of  mercury  which  affords  no  precipitate 
with  water,  a  white,  infoluble,  infipid  precipitate  is 
obtained,  which  was  formerly  called  fweet  mercury  or 
calomel,  and  is  now  known  by  the  name  of  fubmuriate , 
and  fometimes  fweet  muriate  of  mercury . 

4.  The  muriate  of  mercury,  or  corrofive  fublimate,  of  the  ms 
may  be  prepared  by  the  following  procefs.  Boil  tworiate. 
parts  of  mercury  with  two  and  a  half  of  fulphuric  acid 
in  a  matrafs,  with  the  heat  of  a  fand  bath,  to  drynefs. 

Let  this  dry  mafs  be  mixed  with  four  parts  of  dried 
muriate  of  foda,  and  let  the  whole  be  fublimed  in  a 
glafs  veffel,  by  gradually  increafing  the  heat.  In  the 
firft  part  of  this  procefs,  part  of  the  fulphuric  acid  is 
decompofed  \  the  mercury  combines  with  the  oxygen 
and  forms  an  oxide,  which  is  diffolved  in  the  unde- 
compofed  part  of  the  fulphuric  acid,  and  a  fulphate  of 
mercury  is  thus  obtained.  The  muriate  of  foda  being 
mixed  with  this  fait,  produces  another  decompofition. 

The  muriatic  acid  combines  with  the  mercury,  form¬ 
ing  the  muriate  of  mercury,  which  is  fublimed  ;  and 
the  fulphuric  acid  of  the  fulphate  of  mercury  combines 
■with  the  foda,  forming  a  fulphate  of  foda,  w  hich  re-* 
mains  behind. 

The  muriate  of  mercury,  thus  obtained,  forms  a  Properties 
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beautiful  white,  femitranfparent  mafs,  which  is  found 
to  be  compofed  of  fmall  prifmatic  cryftals  in  the  form 
of  needles.  It  may  be  obtained  by  evaporation,  in  the 
form  of  cubes  or  rhomboidal  prifms,  or  four-fided 
prifms,  having  the  alternate  fides  narrower,  and  termi¬ 
nated  by  two-fided  fummits.  The  tafte  is  extremely 
acrid  and  cauftic,  and  the  metallic  imprefiion  remains 
long  on  the  tongue.  The  fpecific  gravity  is  5.1398.  It 
is  foluble  in  20  parts  of  cold  wTater,  and  in  lefs  weight 
of  boiling  water.  This  fait  is  not  altered  by  exposure 

to 
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to  the  air  }  and,  when  it  is  fublimed  by  heat,  it  remains 
unchanged.  It  is  foluble  in  fulphuric,  nitric,  and  muri¬ 
atic  acids,  and,  when  thefe  folutions  are  evaporated,  the 
muriate  of  mercury  is  obtained  unaltered.  It  is  preci¬ 
pitated  by  all  the  alkalies  and  earths,  of  an  orange- 
yellow  colour,  which  gradually  changes  to  a  brick- 
red.  The  carbonates  of  the  fixed  alkalies  afford  a  per¬ 
manent  yellow  colour.  Ammonia  forms  with  it  a  tri¬ 
ple  fait.  The  component  parts  of  this  fait,  according 
to  Mr  Chenevix,  are, 
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tion  than  the  muriate  of  mercury.  It  is  converted 
into  muriate  or  corrofive  fublimate,  by  the  nitric  and 
oxymuriatic  acids. 
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Oxide  of  mercury 
Acid 


82 

18 

100 


Muriate  of  mercury  is  one  of  the  moll  violent  poifons 
known.  When  taken  internally,  it  produces  naufea 
and  vomiting,  with  fevere  pain,  and,  in  a  (hort  time, 
corrodes  the  ftomach  and  bowels.  Externally,  it  is 
employed  as  an  efcharotic  for  deffroying  fungous  flefh. 
It  fublimes  readily  when  heated,  and  is  extremely  in¬ 
jurious  in  the  ftate  of  vapour,  to  thofe  who  breathe 
it. 

Submuriate  of  Mercury.—  This  fait  is  prepared  by 
triturating  together  in  a  glafs  mortar,  four  parts  of 
muriate  of  mercury  or  corrofive  fublimate,  with  three 
of  mercury,  till  the  latter  difappear.  When  this  is 
formed  into  an  uniform  mafs,  it  is  put  into  a  matrafs, 
of  which  it  Ihould  fill  -y,  and  it  is  to  be  fublimed  with 
the  heat  of  a  fand  bath.  When  the  procefs  is  finiihed, 
the  phial  is  broken  3  and  the  white  matter  at  the  upper 
part  of  the  veffel,  and  the  red  matter  at  the  bottom, 
are  to  be  feparated,  and  the  remaining  part  of  the  mafs 
is  to  be  fublimed,  and  afterwards  reduced  to  a  fine  pow¬ 
der,  which  is  to  be  well  wafhed  with  boiling  water. 

In  this  procefs,  it  is  obvious,  that  the  mercury  which 
is  added,  combines  with  part  of  the  oxygen  of  the 
oxide  of  mercury,  formerly  combined  with  the  muria¬ 
tic  acid  ;  and  the  whole  of  the  oxide  of  mercury  having 
now  a  fmaller  proportion  of  oxygen,  is  combined  with 
a  fmaller  proportion  of  muriatic  acid.  This  will  ap¬ 
pear  from  the  proportions  of  its  component  parts,  as 
they  have  been  afeertained  by  Mr  Chenevix. 

Oxide  of  mercury  in  calomel  contains, 


Mercury 

Oxygen 


89-3 

IO.7 


100.0 


Calomel  is  compofed  of 

Oxide  of  mercury  88.5 

1  x*5 


Muriatic  acid 


100.0 
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Sub  muriate  of  mercury,  or  calomel,  is  generally  in 
the  form  of  a  white,  folid  mafs  3  but  it  is  fufceptible  of 
cryftallization  in  four-fided  prifms,  terminated  by  pyra¬ 
mids.  It  has  fcarcely  any  tafte,  has  no  poifonous  pro¬ 
perty,  arid  is  very  little  foluble  in  water.  The  fpeci- 
fic  gravity  is  7. 1758.  It  becomes  dark  coloured  by 
expofure  to  light,  is  phofphorefcent  when  rubbed  in  the 
dark,  and  requires  a  higher  temperature  for  its  fublima- 


This  fait,  which  is  now  generally  known  in  the  Different 
(hops,  by  the  name  of  calomel  or  fweet  mercury ,  was  names, 
formerly  deferibed  under  a  great  variety  of  names,  de¬ 
rived  from  its  effe&s,  or  the  mode  of  its  preparation. 

In  the  beginning  of  the  17th  century,  it  was  regarded 
as  an  important  fecret.  But,  in  the  year  1608,  Be- 
guin  deferibed  it  very  accurately,  in  his  tyrocinium  che - 
tnicum ,  under  the  name  of  the  dragon  tamed ,  on  ac¬ 
count  of  the  corrofive  fublimate  from  which  it  was 
prepared,  being  deprived  of  its  poifonous  and  deftruc- 
tive  qualities.  At  different  periods  it  was  diftinguilhed 
by  other  names,  as  aquila  alba ,  aquila  viitigata ,  tnanna 
metallorum ,  panchymagogus  quercitanus ,  &c.  The  ufe 
of  this  fait  as  a  purgative,  and  indeed  in  all  cafes 
where  mercurial  preparations  are  required,  is  well 
known. 


5.  Muriate  of  Ammonia  and  Mercury. 
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If  ammonia  be  added  to  a  folution  of  muriate  of  prepara-- 
mercury,  or  corrofive  fublimate,  a  white  precipitate  istion. 
obtained,  which  is  a  triple  fait,  formed  by  the  combi¬ 
nation  of  the  ammonia  with  the  muriate  of  mercury. 

This  white  precipitate  has  at  firft  an  earthy  tafte, ; 
which  becomes  afterwards  metallic  and  difagreeable. 

It  feems  to  be  infoluble  in  water.  Sulphuric  acid 
forms  with  this  triple  fait,  corrofive  fublimate,  and  ful- 
phate  of  ammonia  and  mercury.  Nitric  acid  converts 
it  into  corrofive  fublimate  and  nitrate  of  ammonia  and 
mercury.  It  is  completely  foluble  in  muriatic  acid, 
and  there  is  formed  a  muriate  of  mercury  and  ammonia. 

This  preparation  was  known  to  the  alchemifts,  and 
diftinguifhed  by  the  names  of  fal  alembi'Oth ,  and  fait  of 
wifdom .  The  component  parts  of  this  fait,  according 
to  Fourcroy,  are 


Acid, 

16 

Oxide  of  mercury, 

81 

Ammonia, 

3 

100  *. 

*  Fourcroy 
v.  309-— 

Hyperoxymuriate  of  Mercury. 

342* 

T'7/1'7 

The  fait  was  formed  by  Mr  Chenevix,  by  palling  aprepara- 
current  of  oxymuriatic  acid  gas  through  water,  in  tion. 
which  there  was  red  oxide  of  mercury.  The  oxide 
became  of  a  dark  brown  colour,  and  a  folution  appear¬ 
ed  to  have  taken  place.  The  liquor  was  evaporated 
to  drynefs,  and  a  fait  was  obtained  which  con  lifted 
partly  of  corrofive  fublimate,  and  partly  of  hyperoxy- 
muriate  of  mercury.  By  feparating  the  latter,  and  Propertie  v- 
cryftallizing  it  again,  it  was  obtained  nearly  pure. 

*  This  fait  is  more  foluble  than  corrofive  fublimate,  four 
parts  of  water  retaining  it  in  folution.  Hyperoxymuri- 
atic  acid  is  given  out  by  the  addition  of  fulphuric,  or 
even  weaker  acids,  and  the  liquid  affumes  an  orange 

colour  f .  f  Phil . 

_  Tranf. 

7.  Fluate  of  Mercury.  1802,  jy 

Fluoric  acid  combines  only  with  tfcc  oxide  of  mer¬ 
cury  3  or  the  foluble  fluates  mixed  with  a  folution  of 
nitrate  of  mercury,  produce  a  precipitate  of  a  white 
colour,  which  is  the  fluate  of  mercury,  of  which  the 
properties  are  little  known. 

8,  Borate 
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Mercury, 

&C. 


8.  Borate  of  Mercury. 


Boracic  acid  has  no  dire&  action  on  mercury,  but 
by  mixing  together  a  folution  of  borate  of  foda  with 
a  folution  of  nitrate  of  mercury,  a  yellowifh  preci¬ 
pitate  is  obtained,  which  is  the  borate  of  mercury. 
This  fait  acquires  a  greenifti  colour  by  cxpofure  to  the 
air.  Lime  water  forms  a  precipitate  of  a  red  powder. 

9.  Phofphate  of  Mercury. 

Phofphoric  acid  has  no  aftion  on  mercury,  but  it  com¬ 
bines  with  its  oxide.  This  fait  may  be  prepared  by 
precipitating  the  nitrate  of  mercury  in  folution,  by 
means  of  phofphate  of  foda.  A  white  precipitate  is 
formed,  which  is  phofphate  of  mercury.  This  fait  is 
infoluble  in  water,  phofphorefces  when  rubbed  in  the 
dark,  and  is  decompofed  by  heat,  giving  out  phofphot 
rus. 

10.  Carbonate  of  Mercury. 

By  precipitating  the  folutions  of  mercury  in  the 
other  acids  by  means  of  the  alkaline  carbonates,  a 
white  precipitate  is  obtained,  which  is  a  carbonate  of 
mercury. 

1 1 .  Arfeniate  of  Mercury. 

When  arfenic  acid  is  diftilled  in  a  retort  with  mer¬ 
cury,  it  is  partially  decompofed.  Arfenious  acid  is 
fublimed,  with  a  portion  of  metallic  mercury  and  a 
fmall  quantity  of  yellow  oxide.  There  remains  be¬ 
hind  a  yellow  mafs,  which  is  arfeniate  of  mercury.  It 
is  infoluble  in  water,  and  in  fulphuric  and  nitric  acids. 
It  is  foluble  in  muriatic  acid,  and  affords  by  evapora¬ 
tion  and  fublimation,  the  muriate  of  mercury,  or  cor- 
rolive  fublimate.  Arfenic  acid  precipitates  the  fulphate 
and  nitrate  of  mercury  in  the  form  of  a  white  powder, 
which  is  alfo  arfeniate  of  mercury. 

1 2.  Tungftate  of  Mercury. 

This  fait  is  formed  by  adding  to  a  folution  of  nitrate 
4f  mercury,  an  alkaline  tungftate.  This  fait  is  decom¬ 
pofed,  and  the  tungftate  of  mercury  is  precipitated  in 
the  form  of  a  white  infoluble  powder. 

13.  Molybdate  of  Mercury. 

Molybdic  acid  precipitates  mercury  from  its  folution 
in  nitric  acid,  in  the  form  of  a  white  flaky  po'wder.  It 
is  alfo  infoluble  in  water. 


which  enters  into  the  combination.  With  the  red- ox¬ 
ide  of  mercury  it  forms  a  fait  which  does  not  cryftal- 
lize  ;  but  when  the  liquid  is  concentrated,  and  evapo¬ 
rated  to  drynefs,  it  affords  a  yellow  deliquefeent  mafs. 
When  this  fait  is  diffolvcd  in  water,  it  divides  into 
two  parts  ;  the  one  falls  down  in  the  ft  ate  of  yellow’ 
powder,  which  is  acetate  of  mercury  with  excefs  of 
bafe  5  and  the  other  part  remains  in  folution,  becaufe 
it  contains  an  excefs  of  acid. 

2.  But  when  nitrate  of  mercury  is  precipitated 
by  means  of  alkalies,  and  the  precipitate  is  diffolved 
in  acetic  acid,  the  folution  yields  by  evaporation  and 
cooling,  acetate  of  mercury,  in  thin  brilliant  flakes. 
This  fait  may  alfo  be  formed  by  mixing  together  folu¬ 
tions  of  acetate  of  potafh  and  nitrate  of  mercury. 
The  acetate  of  mercury  appears  in  the  form  of  large 
flat  cryftals,  which  have  an  acrid  tafte,  and  are  fcarce- 
ly  foluble  in  water.  This  latter  fait  is  a  compound  of 
acetic  acid  and  the  oxide  of  mercury,  with  a  fmaller 
proportion  of  oxygen.  It  is  employed  in  medicine, 
and  forms  the  principal  ingredient  of  Keyfer's  pills • 

17.  Oxalate  of  Mercury. 

Oxalic  acid  combines  with  the  oxide  of  mercury, 
and  forms  an  oxalate  in  the  ftate  of  white  powder, 
which  is  fcarcely  foluble  in  water.  It  becomes  black 
by  expofure  to  the  light.  When  it  is  heated  it  detonates. 
This  fait  may  alfo  be  obtained,  by  adding  oxalifc 
acid  to  a  folution  of  the  nitrate  or  fulphate  of  mer¬ 
cury. 

18.  Tartrate  of  Mercury. 

Tartaric  acid  forms  an  infoluble  fait  of  a  white  co¬ 
lour,  with  the  oxide  *of  mercury,  which  becomes  yel¬ 
low  by  expofure  to  the  light. 

19.  Tartrate  of  Potafti  and  Mercury. 

This  triple  fait  may  be  prepared  by  boiling  together 
in  water,  one  part  of  oxide  of  mercury,  and  fix  of  tar¬ 
tar.  Cryftals  of  the  triple  fait  are  obtained  by  evapo¬ 
rating  the  liquid. 

20.  Citrate  of  Mercury. 

Citric  acid  produces  an  effervefcence  with  the  red 
oxide  of  mercury,  changes  into  a  white  colour,  and 
then  unites  it  in  one  mafs.  This  fait  is  fcarcely  folu¬ 
ble  in  water.  It  has  a  metallic  tafte,  and  is  decompo¬ 
fed  by  nitric  acid. 


Mercury, 

&c. 


14.  Chromate  of  Mercury. 

An  alkaline  chromate  in  folution,  added  to  a  folu¬ 
tion  of  nitrate  of  mercury,  forms  a  precipitate  of  a 
fine  reddifh  purple  colour.  This  is  the  chromate  of 
mercury,  which  is  infoluble  in  water,  and  which  Vau- 
quelin,  who  difeovered  it,  fuggefts  to  be  employed  as 
a  pigment. 

15.  Columbate  of  Mercury. 

Unknown. 


16.  Acetate  of  Mercury. 

1)49 

Combines  1 .  Acetic  acid  combines  with^he  oxides  of  mercu- 

with  two  jy?  and  forms  different  (alts-,  according  to  the  oxide 
oxkIw* 


21.  Malate  of  Mercury. 

When  malic  acid  is  added  to  a  folution  of  nitrate  of 
mercury,  a  white  precipitate  is  formed,  which  is  ma¬ 
late  of  mercury. 

22.  Benzoate  of  Mercury. 

Benzoic  acid  forms  wdth  the  oxide  of  mercury,  a 
fait  in  the  ftate  of  white  powder,  which  is  infoluble  in 
water,  and  is  fcarcely  altered  by  expofure  to  the  air. 
It  is  decompofed  by  heat. 

23.  Succinate  of  Mercury. 

Succinic  acid  combines  with  the  oxide  of  mercury 
with  the  afliftance  of  heat,  and  forms  with  it  an  irre¬ 
gular  mafs  in  which  fomc  cryftals  are  obferved. 

24.  Saccolate 
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■Zjnc>  &cc\  24.  Saccolate  of  Mercury. 

By  adding  facla&ic  acid  to  a  folution  of  nitrate  of 
mercury,  a  white  precipitate  is  formed,  which  is  fac* 
colate  of  mercury. 

25.  Mellate  of  Mercury. 

M ell i tic  acid  added  to  a  folution  of  nitrate  of  mer¬ 
cury,  produces  a  copious  precipitate,  which  is  re-dif- 

*  Klaproth  f°lveci  by  the  addition  of  nitric  acid*. 

E/rayst  h.  ^  Prufliate  of  Mercury. 

2.  t  _  .  j  f. 

This  fait  is  obtained  by  boiling  the  red  oxide  ot 
mercury  with  Pruflian  blue.  It  forms  cryftals  in  four- 
fided  prifms,  terminated  by  four-fided  pyramids.  The 
fpecific  gravity  is  2.7612.  It  forms  triple  falts  with 
fulphuric  and  muriatic  acids,  the  properties  of  which 
are  not  known. 

II.  Aflion  of  Alkalies,  &c. 

There  is  no  a&ion  between  mercury  and  the  alkalies 
or  alkaline  earths  5  but  the  alkalies  combine  with  the 
oxides  of  mercury,  and  form  with  them  compounds  in 
which  the  latter  feem  to  a£t  the' part  of  acids.  Some 
of  thefe  compounds  have  been  already  treated  of,  in 
fpeaking  of  the  action  of  ammonia  on  fome  of  the  mer¬ 
curial  falts. 

Salts  formed  with'  the  alkalies  and  earths,  have  no 
action  on  mercury  or  its  oxides,  if  we  except  the  mu¬ 
riates.  By  diffolving  the  muriate  of  mercury  in  a  fo¬ 
lution  of  muriate  of  ammonia,  a  triple  fait,  which  is 
muriate  of  ammonia  and  mercury,  and  which  has  been 
I?50  already  deferibed,  is  obtained. 

jfes.  Mercury  is  one  of  the  metals  of  the  mod  extenfive 

utility.  In  the  metallic  date  it  is  applied  to  the  con- 
ftru&ion  of  meteorological  inftruments,  as  the  baro¬ 
meter  and  thermometer.  Mercury  is  alfo  applied  to  a 
great  xrariety  of  purpofes  in  the  arts  *,  in  gilding  with 
iilver  and  gold  5  in  forming  an  amalgam  with  tin  for 
covering  the  back  of  mirrors  5  and  in  metallurgy  for 
the  purpofe  of  feparating  gold  and  filver  from  their 
ores.  Mercury  is  alfo  of  confiderable  importance  for 
the  purpofes  of  chemiftry.  Many  of  its  preparations 
form  fome  of  the  moft  effectual  and  moft  certain  reme¬ 
dies  in  different  difeafes. 

Sect.  XV.  Of 'ZINC  and  its  Combinations . 

I  Hiftory!  I.  Paracelfus  is  the  firft  who  fpeaks  of  zinc  under 
its  prefent  name.  It  is  fuppofed  that  the  Greeks  were 
acquainted  with  this  metal  in  the  Hate  of  compound 
with  copper,  which  formed  the  famous  Corinthian 
brafs  ;  but  it  does  not  appear  that  they  made  any  di- 
~  ftin&ion  between  it  and  other  metals.  It  is  particu¬ 
larly  mentioned  by  Albertus  Magnus,  who .  died  in 
1280,  and  he  feems  to  have  known  that  it  inflamed, 
and  communicated  a  colour  to  metals  with  which  it 
was  combined.  The  method  of  obtaining  zinc  from 
the  ore  called  calamine,  is  mentioned  by  Henckel  in  his 
Pyrotology  in  1721.  Swab  cxtra&ed  it  by  diflillation 
in  1742,  and  Margraaf  was  occupied  with  this  proeefs 
in  1 746.  Zinc  was  fuppofed  by  the  earlier  chemifts 
to  be  a  variety  or  compound  of  fome  of  the  other  me¬ 
tals.  Lemery  thought  it  was  a  kind  of  bifmuth,  and 
Vo L.  V.  Part  II. 
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Homberg  took  it  for  a  mixture  of  iron  and  tin  ;  while  Zinc,  &c.  ^ 
others  fuppofed  that  it  was  tin  rendered  brittle  by  ful-  * 

phur,  or  that  it  was  a  coagulated  mercury.  175* 

2.  Zinc  is  found  in  four  different  flates  :  In  the  flate  Ores, 
of  oxide,  in  the  flate  of  fulphuret,  in  that  of  fulphate, 
and  in  that  of  carbonate.  1.  In  the  flate  of  oxide  it  is 
known  by  the  name  of  calamine ,  or  lapis  calaminaris ,  de- 
pofited  in  a  regular  form,  or  in  that  of  incruftations  and 
ilala&ites,  in  the  cavities  of  metallic  veins.  2.  The  ful¬ 
phuret  of  zinc,  known  by  the  name  of  blende ,  is  fome- 
times  difpofed  in  feales,  and  fometimes  eryflallized  in 
tetrahedrons,  or  o&ahedrons.  It  is  frequently  found  in 
lead  mines,  accompanying  the  ores  of  lead.  3.  The  ful¬ 
phate  of  zinc,  which  is  found  native,  is  readily 
known  by  its  white  colour  and  tranfparency,  its  ftrong 
acrid  taftc,  and  folubility  in  water.  It  is  generally 
found  in  a  ftala&itical  form,  or  in  fine  filky  cryftals, 
like  thofe  of  amianthus.  4.  The  native  carbonate  of 
zinc,  which  is  fometimes  confounded  with  the  oxide 

or  calamine,  forms  another  ore  of  zinc.  It  is  tranfpa- 
rent,  white,  or  yellowifli.  It  is  infipid  and  infoluble 
in  water,  and  diflblves  with  effervefeence  in  nitric  and 
muriatic  acids.  1*753 

3.  To  reduce  oxides  of  zinc  to  the  metallic  flate,  the  Analyfis. 
ore  is  pulverized  and  mixed  with  charcoal,  and  the  mix¬ 
ture  is  heated  in  a  crucible  covered  w’ith  a  plate  of  Cop¬ 
per.  The  zinc  is  fublimed  in  the  metallic  flate,  gnd 
combines  with  the  copper,  which  it  converts  into  brafs  5 

and  in  this  rude  proeefs  the  richnefs  of  the  ore  is  af- 
certained  by  the  intenfity  of  the  colour.  The  fulphu- 
rets  of  zinc  are  reduced  by  roafting,  by  which  proeefs 
the  fulphur  is  fejiarated,  and  the  refiduum  is  then 
treated  in  the  fame  w  ay  as  the  oxides.  In  the  humid 
way  Bergman  has  propofed  to  analyze  the  oxides  of 
zinc  by  means  of  fulphuric  acid,  and  then  by  precipi¬ 
tating  the  oxide  by  carbonate  of  foda,  he  has  afeer- 
tained  that  193  parts  of  this  precipitate  give  100  parts 
of  the  metal.  -  1754 

4.  Zinc  is  of  a  brilliant  white  colour  wflth  a  bluifli  Properties, 
{hade,  which  is  very  perceptible  in  its  metallic  flate, 

and  of  a  diftin£l  l^mellated  texture  5  but  the  plates  of 
which  it  is  compofed  are  fmaller  than  thofe  of  bifmuth 
and  antimony.  The  fpecific  gravity  is  7.190.  Zinc 
is  not  quite  fo  brittle  as  the  preceding  metals.  It  re¬ 
quires  a  fmart  and  fudden  blow  to  leparate  its  frag¬ 
ments.  It  is  fufeeptible  of  a  flight  degree  of  malleabi¬ 
lity,  for,  by  gradual  and  cautious  preflure,  it  may  be 
formed  into  thin  plates,  which  have  fome  degree  of 
elafticity.  It  has  a  flight  odour,  and  a  peculiar  tafte, 
which  is  communicated  to  the  fingers  when  they  are 
rubbed  on  this  metal. 

5.  When  zinc  is  expofed  to  a  heat  of  about  70c0  it  A&ion  of 
melts,  and  by  increafing  the  heat  it  evaporates,  fo  that  heat. 

in  clofe  veflels  it  may  be  diftiiled.  When  allowed  to 
cool  flowly  after  being  in  fufion,  it  cryftallizes  in  fine 
needles.  When  ziiie  is  expofed  to  the  air,  it  under¬ 
goes  very  little  alteration  in  the  cold.  Its  brilliancy 
is  (lightly  tarnifhed,  and  it  becomes  at  length  covered  17 $6 
with  a  thin  gray  oxide.  When  zinc  is  fufed  in  clofe  Oxidation, 
veflels  and  expofed  to  heated  air,  at  the  moment  it  be¬ 
comes  folid  «n  the  fur  face,  it  exhibits  a  great  variety 
of  Ihades  of  colour,  which  is  the  commencement  of  oxi¬ 
dation.  When  it  is  kept  in  fufion,  in  the  open  air, 
the  furfaee  becomes  covered  with  a  gray  pellicle,  which 
being  removed,  is  fuccceded  by  another,  till  the  whole 
4  N  of 
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of  the  jfcjpc  is  converted  into  this  gray -coloured  matter, 
which  is  an  oxide  of  zinc.  This  procefs  may  be  pro¬ 
moted  by  agitating  the  veflel,  fo  that  the  metal  in  fu- 
lion  may  be  expofed  to  the  air.  By  heating  together 
the  gray  pellicles  which  have  been  colle&ed  in  an  open 
veffel,  the  whole  is  converted  into  a  uniform  gray  pow¬ 
der,  which  at  laft  aflumes  a  yellowiih  colour.  The 
yellow  oxide,  thus  formed,  has  acquired  an  additional 
weight  of  about  17  per  cent,  of  the  metallic  zinc. 

When  this  metal  is  heated  to  rednefs  in  an  open 
veflel,  by  agitating  the  veflel,  it  fuddenly  takes  fire, 
and  burns>  with  a  very  brilliant  white  and  fomewhat 
greenifh  flame.  Zinc  is  at  the  fame  time  reduced  to  a 
Hate  of  vapour,  which  is  condenfed  in  the  air,  in  light, 
filamentous,  white  flakes,  of  a  very  delicate  texture. 
This  is  an  oxide  of  zinc.  It  has  been  diiinguifhed 
by  different  names,  as  flowers  of  %incj  mini  album  or 
white  nothing ,  lan a  philofophica ,  or  philofophic  woof. 

Thus,  there  are  two  oxides  of  zinc  ;  the  gray  oxide, 
which  confifts  of  about  88  parts  of  zinc,  and  12  of 
oxygen,  and  the  white  oxide,  which,  according  to 
Proud,  is  compofed  of  80  parts  of  zinc,  and  20  of 
oxygen. 

6.  There  is  no  a6lion  between  azote  and  this  metal. 
Hydrogen  gas,  it  is  fuppofed,  diflolves  a  fmall  quantity 
of  zinc}  for  by  diflolving  zinc  in  diluted  fulphuric  acid, 
the  hydrogen  gas  which  is  obtained  by  the  decompofi- 
tion  of  the  water1,  has  been  found  to  hold  a  little  zinc 
in  folution,  which  is  depoiited  on  the  Tides  of  the  jars 

.containing  the  gas.  It  it  fuppofed  too,  that  zinc  is 
fometimes  combined  with  carbone,  becaufe  hydrogen 
gas  obtained  by  the  above  procef§,  is  fometimes  conta¬ 
minated  with  carbonated  hydrogen  gas. 

7.  Zinc  combines  with  phofphorus,  and  forms  a  phof- 
phuret.  This  may  be  prepared  by  adding  fmall  bits 
of  phofphorus  to  zinc  in  fufion,  but  previously  throwing 
in  a  little  refinous  matter,  to  prevent  the  oxidation  of 
the  zine.  This  was  the  procefs  by  which  Pelletier 
formed  the  phofphuret  of  zinc.  This  phofphurct  is 
of  a  white  colour  and  metallic  luflre.  It  has  fome  de¬ 
gree  of  malleability.  When  it  is  hammered,  it  emits 
the  odour  of  phofphorus,  and  when  expofed  to  a  ftrong 
heat,  it  burns  like  zinc.  Phofphorus  alfo  enters  into 
combination  with  the  oxide  of  zinc,  and  forms  with  it 
a  phofphorated  oxide.  This  is  formed  by  diftilling  in 
an  earthen-ware  retort,  equal  parts  of  oxide  of  zinc,  and 
phofphoric  glafs,  with  one-fixth  of  charcoal  powder. 
A  ftrong  heat  is  applied,  and  a  metallic  fubftance  of  a 
filvery  white  colour  is  fublimed,  which  has  a  vitreous 
fra&ure.  When  it  is  heated  by  the  blow-pipe,  the 
phofphorus  burns,  and  there  remains  behind  a  vitreous 
matter,  which  is  tranfparent  while  in  fufion,  but  be¬ 
comes  opaque  when  it  is  cold. 

8.  Zinc  has  not  been  combined  directly  with  ful- 
phur.  When  they  are  heated  together  in  a  crucible, 
the  fulphur  feparates  without  producing  any  other 
change  on  the  zinc  than  that  of  being  a  little  more  in- 
fufible  }  but  it  has  been  obferved  that  fulphur  and  zinc, 
when  fufed  together  in  a  crucible,  enter  into  combina¬ 
tion,  as  the  zinc  is  oxidated.  This  compound  aflumes 
a  brown ilh  gray  colour.  Guyton  afterwards  difeover- 
cd  that  fulphur  and  the  oxide  of  zinc  readily  unite  to¬ 
gether  by  fufion,  and  that  the  compound  is  of  a  gray 
colour,  fimilar  to  the  native  fulphuret  of  zinc,  as  it  has 
been  called,  or  the  fulphur ated  oxide  of  zinc,  accord- 
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ing  to  this  experiment  5  but  according  to  Proud,  the  Zinc,  kcs 
ore  of  zinc,  which  is  known  by  the  name  of  blende ,  is  a 


fulphuret,  that  is,  fulphur  combined  with  zinc  in  the 
metallic  ft  ate. 


9.  The  order  of  the  affinities  of  zinc,  and  its  oxide  i$  Affinities, 
the  following : 


Zinc. 

Oxide  of  Zinc. 

Copper, 

Oxalic  acid, 

Antimony, 

Sulphuric, 

Tin, 

Muriatic, 

Mercury, 

Sacla&ic,, 

Silver, 

Nitric, 

Gold, 

Tartaric, 

Cobalt, 

Phofphoric; 

Arfenic, 

Citric, 

Platina, 

Succinic, 

Bifmuth, 

Fluoric, 

Lead, 

Arfenic, 

Nickel, 

La£lic, 

Iron. 

Acetic, 

Boracic, 

Pruflic,. 

Carbonic. 

I.  Salts  of  Zinc. 

1.  Sulphate  of  Zinc. 

<  Sulphuric  acid  diluted  with  water,  a£ls  veryPrepara- 
powerfully  on  zinc.  A  violent  effervefccnce  takes  bon. 
place  ;  the  mixture  is  ftrongly  heated,  and  a  great 
quantity  of  hydrogen  gas  is  evolved.  In  this  procefs, 
which  is  ufually  followed  for  obtaining  the  pureft  hy¬ 
drogen  gas  for  chemical  purpofes,  the  water  is  decom- 
pofed  }  its  oxygen  combines  with  the  metal  and  forms 
an  oxide,  which  is  then  diflolved  in  the  fulphuric  acid, 
and  forms  a' fulphate  of  zinc,  while  the  hydrogen,  the 
other  component  part  of  the  water,  efcapes  in  the 
form  of  gas.  A  black  powder  is  fometimes  obferved 
floating  in  the  folution,  which  is  carburet  of  iron, 
with  which  the  zinc  is  frequently  contaminated.  As 
the  effervefcence  ceafes,  a  white  powder  is  formed, 
which  gradually  difappears  towards  the  end  of  the 
procefs,  and  with  the  addition  of  water  forms  a  tranf¬ 
parent  folution.  By  evaporation  and  cooling,  the  ful- 
phate  of  zinc  is  obtained  cryftallized. 

2.  The  fulphate  of  zinc  is  frequently  contaminated  properties, 
with  other  metals,  as  with  lead,  iron,  and  copper  ; 
but  when  it  is  pure,  it  cryftallizes  in  four-fided  prifms, 
terminated  by  pyramids  with  four  faces.  This  fait 
has  an  acrid,  aftringent,  and  ftrongly  metallic  tafte. 

When  it  is  expofed  to  the  air  it  effiorefees.  It  is 
foluble  in  lefs  than  two  and  a  half  parts  of  cold  wa¬ 
ter,  and  more  feluble  in  boiling  water.  The  fpecific 
gravity  of  the  cryftallized  fait  is  1.912;  but  as  it  is 
generally  met  with  in  the  fhops,  it  is  only  1.3275. 

When  heated  in  a  retort,  it  melts,  lofes  its  water  of 
eryftallization,  and  part  of  its  acid  in  the  ftate  of  ful- 
phurous  acid,  and  a  little  water.  It  is  decompofed 
and  precipitated  in  the  ftate  of  white  oxide  by  all  the 
alkalies  ;  and  if  the  precipitate  is  formed  by  means  of 
the  carbonates,  a  white  pigment  is  obtained.  The 
fulphate  of  zinc  is  alfo  decompofed  with  the  affiftance 
of  heat,  by  means  of  nitre.  The  alkaline  fulphurets 
and  hydrofulphurets  alfo  precipitate  the  fulphate  of 
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Zinc,  Jke,  zinc ,  of  a  deep  orange  or  brown  colour.  The  com¬ 
ponent  parts  of  this  fait  are,  according  to 
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Acid 

40 

20.5 

Oxide 

20 

40.O 

Water 

40 

39*5 

100 

100.0 

15C7 

White  vi- 


3.  The  fait,  known  in  commerce  by  the  name  of 
white  vitriol,  is  a  fulphate  of  zinc,  and  is  fuppofed  to 
contain  an  excefs  of  acid.  It  is  in  the  form  of  white 
granular  maffes,  refembling  fugar,  and  often  marked 
with  yellow  fpots.  This  fait  is  ufually  prepared  by 
roafting  the  fulphuret  of  zinc  or  blende,  by  which 
means  the  fulphuret  is  converted  into  fulphurie  acid.  It 
is  then  diffoived  in  water,  which  is  purified  and  evapo¬ 
rated,  and  the  fait  is  cryftallized  by  fudden  cooling. 
Part  of  its  water  of  cryftallization  is  afterwards  driven 
off  by  heat,  fo  that  it  is  obtained  in  a  regular,  folid, 
and  granulated  mafs.  It  is  generally  contaminated 
with  iron  and  other  metals  \  but  it  may  be  purified 
from  thefe,  by  adding  filings  of  zinc,  which  preci¬ 
pitate  the  other  metals,  and  leave  a  pure  fulphate  of 
zinc. 

2.  Sulphite  of  Zinc. 

Concentrated  fulphurous  acid  readily  combines  with 
the  white  oxide  of  zinc,  without  any  effervefcence, 
but  with  the  evolution  of  heat,  and  the  acid  being  de¬ 
prived  of  its  odour.  When  the  faturation  is  complet¬ 
ed,  white  cryftals  appear  on  the  furface  of  the  liquid. 
This  fait  has  a  pungent,  affringent  tafte.  It  cryftal- 
lizes  readily.  It  is  decompofed  by  the  acids,  with 
effervefcence.  It  is  infoluble  in  alcohol.  It  forms 
white  precipitates  with  the  alkalies,  and  when  expofed 
to  the  air,  it  is  readily  converted  into  fulphate  ©f 
zinc. 

Sulphurated  fulphite  of  Zinc.—*  When  fulphurous  acid 
is  added  to  zinc  in  the  ftate  of  powder  or  filings,  a 
great  degree  of  heat  is  produced  ;  fulphurated  hydro¬ 
gen  gas  is  difengaged  *,  the  liquid  becomes  at  firft 
brown,  fometimes  muddy,  and  affumes’  a  yellow  Jco- 
lour,  and  towards  the  end  of  the  procefs  it  becomes 
tranfparent.  The  folution  has  an  acrid,  aftringent, 
and  fulphureous  taftc.  Sulphuric  and  muriatic  acids 
difengage  with  effervefcence,  fulphurous  acid  gas,  and 
precipitate  a  yellowifh  white  powder.  Nitric  acid  at 
firft  feparates  fulphurous  acid  gas,  and  afterwards  a 
flaky  precipitate,  which  is  pure  fulphur.  When  this 
folution  is  expofed  to  the  air,  it  becomes  thick  like  ho¬ 
ney,  and  affords  cryftals  in  the  form  of  needles  or  fine 
four  Tided  prifms,  terminated  by  four-fided  pyramids. 
Thefe  are  cryftals  of  fulphurated  fulphite  of  zinc, 
which  become  white  by  expofure  to  the  air,  and  form 
a  white  powder  infoluble  in  water.  When  this  fait 
is  heated  by  the  blow-pipe,  it  fwclls  up,  gives  out  ‘a 
bright  light  like  burning  zinc,  and  forms  dendritical 
ramifications.  This  fait  is  partly  foluble  in  alcohol. 
The  part  not  diffoived,  only  gives  out  fulphurous  acid 
gas  by  means  of  fulphurie  acid,  whilft  the  part  which 
is  diffoived  affords,,  befides  fulphurous  acid  gas,  a  copi¬ 
ous  precipitate  of  fulphur.  When  it  is  diftilled  in  a 
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retort,  it  gives  out  water,  fulphurous  acid,  fulphu^.  acid,  Zirx,  See. 
and  fulphur  fublimed.  There  remains  behind  oxide  of  w*~v  a 
zinc,  mixed  with  a  little  of  the  fulphate. 

In  the  folution  of  zinc  in  liquid  fulphurous  acid,  wa-  Theory  of 
ter,  and  part  of  the  fulphurous  acid  itfelf,  are  deeom-  the  procefs. 
pofed  ;  for  fulphurated  hydrogen  gas  is  difengaged, 
which  is  compofed  of  the  hydrogen  of  the  water  and 
part  of  the  fulphur  of  the  fulphurous  acid.  There  is  no 
precipitation  of  fulphur  during  the  folution,  for  it  com¬ 
bines  with  the  fulphite  of  zinc,  as  it  is  formed  j  but 
this  is  not  completely  faturated,  fince  alcohol  diflolves 
only  the  portion  of  fulphurated  fulphito  which  it  con¬ 
tains,  and  feparates  the  fulphite  *.  *Fourcroyt 

1  v.  p.380. 

3.  Nitrate  of  Zinc. 

1773 

1.  Concentrated  nitric  acid  produces  a  violent  a&ion  Prepara- 
with  zinc,  and  fometimes  even  inflames  it.  To  effect tiou* 
this  folution,  with  a  moderate  a&ion,  the  acid  ftiould 

be  diluted  with  water.  Great  heat  is  produced,  with 
violent  effervefcence  and  the  evolution  of  nitrous  gas. 

Thfe  acid  is  decompofed  ;  its  oxygen  combining  with 
the  metal,  forms  an  oxide,  which  combines  with  the 
acid  as  it  is  formed.  1774 

2.  This  folution  is  of  a  greenifti -yellow  colour,  and  Properties, 
extremely  cauftic.  By  evaporation  it  affords  cryftals, 

in  the  form  of  four-fided,  compreffed,  and  ftriated 
prifms,  terminated  by  four-fided  pyramids.  The  fpeci- 
fic  gravity  is  2.096*  This  fait  is  deliquefeent  in  the 
air.  When  it  is  heated  on  burning  coals,  it  melts,  and 
detonates  with  a  fmall  red  flame.  When  heated  in  a 
crucible,  it  gives  out  red  vapour,  and  affumes  a  deep 
colour  and  gelatinous  confiftence.  When  cooled  in  this 
ftate,  it  retains  its  foftnefs  for  fome  time.  By  continu¬ 
ing  the  heat,  it  dries,  gives  out  nitrous  and  oxygen 
gaffes,  and  leaves  behind  a  yellow  oxide. 

4.  Muriate  of  Zinc, 

Muriatic  acid  produces  a  rapid  a'&ion  on  zinc.  Itpreplr;l 
is  diffoived  with  effervefcence,  and  with  the  evolution  tion. 
of  pure  hydrogen  gas.  The  folution  of  zinc  in  muria¬ 
tic  acid  is  colourlefs  j  it  does  not  cryftallize,  but  af¬ 
fumes  the  form  of  a  tranfparent  jelly.  It  affords  by 
diftillation  a  fmall  quantity  of  fuming  acid,  and  a  folid 
muriate  of  zinc,  w  hich  is  fufible  with  a  moderate  heat, 
and  wras  formerly  known  by  the  name-  of  butter  of  zinc . 

When  this  muriate  of  zinc  is  fublimed  by  heat,  it  be¬ 
comes  of  a  fine  white  colour,  compofing  a  mafs  of  cry¬ 
ftals  in  the  form  of  fmall  prifms.  It  is  decompofed  by 
fulphurie  acid,  and  is  precipitated  by  the  alkalies.  Itp^ertk? 
is  foluble  in  water,  attracts  moifture  from  the  atmo-  l°per  K  * 
fphere,  and  is  foon  converted  into  a  tranfparent  jelly. 

The  fpecific  gravity  is  1*577. 

5.  Muriate  of  Ammonia  and  Zinc. 

This  triple  fait  is  formed  by  boiling  white  oxide  of 
zinc  in  a  folution  of  muriate  of  ammonia.  The  oxide 
of  zinc  is  diffoived ;  part  of  which  is  afterwards  depo- 
fitedr,  when  the  folution  cools,  but  what  remains  in  the 
folution  is  not  precipitated  by  the  alkalies  or  the  alka¬ 
line  carbonates.  » 

6.  Fluate  of  Zinc. 

Fluoric  acid  produces  a  violent  action  with  zinc  ; 
there  is  conftderable  effervefcence,  with  the  evolution 
4  N  2  of 
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of  hyc%ogen  gas.  The  metal  is  oxidated,  and  then 
'diffolves  in  the  acid  >  but  the  properties  of  this  fait  are 
little  known. 


15.  Acetate  of  Zinc. 


Zinc,  &c. 


*777 

Prepara¬ 

tion. 


177S 

Prepara¬ 

tion. 


*],  Borate  of  Zinc. 

Boracic  acid  combines  with  the  oxide  of  zinc,  by 
adding  the  borate  of  potafh  or  foda  to  the  folution  of 
zinc  in  nitric  or  muriatic  acid.  This  fait  is  infoluble 
in  water. 

8.  Phofphate  of  Zinc. 

Phofphorie  acid  diluted  with  water,  a&s  upon  zinc 
with  the  evolution  of  hydrogen  gas,  owing  to  the  de- 
compofition  of  water.  A  white  powder  is  depofited, 
which  is  phofphate  of  zinc.  By  expofing  phofphorie 
glafs  and  zinc  to  a  ftrong  heat,  a  phofphuret  of  zinc 
is  formed,  by  the  decompofition  of  the  acid. 

9.  Carbonate  of  Zinc. 

Zinc  reduced  to  a  fine  powder,  and  added  to  liquid 
carbonic  acid,  is  oxidated  and  copioufly  diffolved  in 
the  acid,  at  the  end  of  24  hours.  This  folution,  ex- 
pofed  to  the  air,  is  covered  with  a  pellicle  of  car¬ 
bonate  of  zinc  of  different  colours.  The  carbonate  of 
zinc  is  found  native,  and  has  been  diftinguifhed  by  the 
name  of  calamine ,  thus  confounding  it  with  the  oxide 
of  zinc.  Carbonate  of  zinc,  according  to  the  analyfis 
of  Bergman,  is  compofed  of 


Acetic  acid  diffolves  zinc,  and  the  folution  by  eva-  Prej/J^ 
poration  cryftallizes  in  the  form  of  rhomboidal  or  tion  and 
hexagonal  plates.  This  fait  has  a  bitter  metallic  properties, 
tafte,  is  not  altered  by  expofure  to  the  air,  and  is  fo- 
luble  in  water.  It  burns  with  a  blue  flame  when 
thrown  on  burning  coals.  When  diddled,  it  yields 
water,  an  inflammable  liquid,  and  fome  oil.  At  the 
end  of  the  procefs,  when  the  fait  is  completely  de- 
compofed,  the  oxide  of  zinc  is  fublimed,  which  being 
brought  in  contaft  with  a  candle,  burns  with  a  fine 
blue  flame.  The  refiduum  is  in  the  date  of  pyropho- 
rus,  but  it  has  little  combuflibility. 

16.  Oxalate  of  ZincZ 

Oxalic  acid  afts  upon  zinc  with  effervefcence,  and 
the  evolution  of  hydrogen  gas.  Water  is  decompof- 
ed,  and  as  the  zinc  is  oxidated,  it  combines  with  the 
acid,  forming  an  oxalate  of  zinc.  It  is  in  the  date  of 
white  powder,  of  an  acrid  tade,  and  but  little  foluble 
in  water. 

17.  Tartrate  of  Zinc. 

Tartaric  acid  combines  with  zinc  with  effervefcence, 
and  the  evolution  of  hydrogen  gas.  The  properties  of 
this  fait  have  not  been  examined. 

1 8.  Citrate  of  Zinc. 


Acid 

28 

Oxide 

66 

Water 

6 

100 

10.  Arfeniate  of  Zinc. 

When  arfenic  acid  is  added  to  zinc,  it  produces  an 
effervefcence,  with  the  evolution  of  hydrogen  gas, 
holding  arfenic  in  folutitm.  A  black  powder  is  de¬ 
pofited,  which  is  metallic  arfenic.  In  this  procefs, 
the  zinc  decompofes  part  of  the  water,  and  combines 
with  its  oxygen,  and  at  the  fame  time  deprives  the 
arfenic  acid  of  its  oxygen,  by  which  it  is  reduced  to 
the  metallic  date.  The  arfeniate  of  zinc  may  be  ob- 
fained  by  adding  a  folution  of  an  alkaline  arfeniate 
to  a  folution  of  the  fulphate  of  zinc.  A  white  pre¬ 
cipitate  is  formed,  which  is  the  arfeniate  of  zinc.  It 
is  infoluble  in  water. 

11.  Tungdate  of  Zinc. 

12.  Molybdate  of  Zinc. 

Thefe  falts  may  be  formed  by  a  fimilar  procefs.  A 
white  powder  is  obtained,  which  is  infoluble  in  water. 

13.  Chromate  of  Zinc. 

This  fait  is  obtained  by  combining  an  alkaline  chro¬ 
mate  with  a  folution  of  zinc  in  nitric  acid.  A  precipi¬ 
tate  is  formed  of  an  orange  red  colour,  which  is  chro¬ 
mate  of  zinc. 

14.  Coiumbate  of  Zinc. 

Unknown. 


Citric  acid  a£ls  upon  zinc  with  effervefcence  and 
the  evolution  of  hydrogen  gas.  At  the  end  of  24 
hours  the  adlion  ceafes,  and  the  liquid  depofits  on  the 
Tides  of  the  veffel  and  on  its  furface,  fmall,  brilliant 
crydals  in  the  form  of  plates,  which  are  infoluble  in 
water.  The  citrate  of  zinc  has  an  adringent,  metallic 
tade#  It  is  compofed  of  equal  parts  of  acid  and  of 
oxide  of  zinc. 

19.  Malate  of  Zinc. 

Malic  acid  diffolves  zinc,  and,  by  evaporating  the 
folution,  crydals  may  be  obtained. 

20.  Benzoate  of  Zinc. 

Benzoic  acid  readily  diffolves  zinc,  and  by  evapo¬ 
ration  the  folution  affords  needle-fhaped  crydals.  The 
benzoate  of  zinc  is  foluble  in  water  and  alcohol.  When 
it  is  expofed  to  heat,  the  acid  is  fublimed. 

21.  Succinate  of  Zinc. 

Zinc  is  diffolved  in  fuccinic  acid  with  effervefcence. 
By  evaporation  the  folution  affords  dender,  foliated 
crydals. 

22.  La&ate  of  Zinc. 

Zinc  is  foluble  in  la£tic  acid  with  effervefcence,  and 
by  evaporating  the  folution,  the  fait  may  be  obtained 
crydallized. 

II.  A£tion  of  Alkalies,  &c.  on  Zinc. 

1.  When  zinc  is  immerfed  in  a  folution  of 
or  foda,  it  is  tarnidied,  and  becomes  black,  anc 
it  is  boiled  in  the  folution,  hydrogen  gas  is  evolved. 
The  folution  affumes  a  dirty-yellow  colour,  from  whioh 
an  oxide  of  zinc  may  be  precipitated  by  acids. 

2.  Ammonia- 
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I  Sulphates. 


1783 

Nitrates. 


Tin,  8lc.  2.  Ammonia  has  a  dill  more  powerful  a&ion  on 

u— -v - *  zinc.  Hydrogen  gas  is  more  copioufly  evolved,  and 

the  oxide  which  is  formed  is  more  abundantly  diffolved 
in  the  liquid,  and  at  the  end  of  fome  time  a  confiderable 
quantity  of  white  oxide  is  depofited.  Thefe  alkaline 
folutions  become  turbid  by  expofure  to  the  air  \  its  oxy¬ 
gen  and  carbonic  acid,  a6ling  at  the  fame  time,  preci¬ 
pitate  the  oxide. 

3.  The  alkaline  and  earthy  fiilphates  are  readily  de- 
compofed  by  zinc,  with  the  afliftance  of  heat.  ^  It  at¬ 
tracts  the  oxygen  of  the  fulphuric  acid,  and  thus  de¬ 
composing  it,  feparates  the  fulphur,  which  combines 
with  the  bafes  of  the  fulphates.  Alum  boiled  in  fo- 
lution  with  zinc,  is  decompofed,  and  there  is  formed 
a  triple  fait,  whieh  is  fulphate  of  zinc  and  alumina. . 

4.  The  nitrates  produce  a  vivid  inflammation  with 
zinc  at  a  red  heat.  The  acid  is  decompofed,  its  oxy¬ 
gen  combines  with  the  metal,  and  by  this  rapid  com¬ 
bination,  a  violent  detonation  is  produced.  The  azo¬ 
tic  gas  is  difengaged,  and  the  zinc  is  fully  oxidated. 
Three  parts  of  nitre  well  dried,  and  one  of  zinc  in  fine 
powder,  well  mixed  together  and  projected  into  a  red- 
hot  crucible,  produce  a  very  brilliant  inflammation. 
The  burning  matter  is  fometimes  thrown  out  to  a  confi¬ 
derable  diftance  \  fo  that  the  experiment  fliould  be 
made  with  caution.  This  compound  is  fometimes  em¬ 
ployed  in  fire-works. 

5.  Zinc  has  a  confiderable  aCtion  on  the  muriates. 
Triturated  with  the  muriate  of  ammonia,  the  fait  is 
decompofed,  and  ammonia  is  difengaged.  By  diftill- 
ing  this  fait  with  zinc,  ammoniacal  and  hydrogen  gafes 
are  obtained  \  the  latter  is  obvioufly  owing  to  the  de- 
compofition  of  the  water  contained  in  the  fait,  by 
means  of  the  zine,  which  combines  with  the  oxygen, 
and  then  forms  a  muriate  of  zinc  with  the  muriatic 
acid. 

6.  The  phofphates  and  borates  combine  by  fufion 
with  the  oxide  of  zinc,  which  communicates  to  the 
glafs  thus  formed  a  greenifh-yellow  colour. 

7.  Zinc  deeompofes  the  greateft  number  of  the  me¬ 
tallic  faits  from  their  folutions,  by  its  ftrong  affinity  for 
oxygen.  They  are  precipitated  in  the  metallic  form,  or 
in  the  ftate  of  oxide,  but  deprived  of  a  portion  of  oxy- 
gen. 

8.  Zinc  is  employed  in  many  of  the  arts.  It  forms 
ufeful  alloys  with  fome  of  the  other  metals,  fome  of 
which  will  be  mentioned  afterwards.  It  is  alfo  em¬ 
ployed  in  medicine.  The  fulphate  of  zinc  is  fome¬ 
times  exhibited  as  an  emetic,  and  frequently  ufed  in 
folution  as  an  eye-wafh.  The  oxide  of  zine,  or  the 
flowers,  of  zinc,  have  been  preferibed  as  an  antifpaf- 
modic,  and  particularly  in  cafes  of  epilepfy. 
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Sect.  XVI.  Of  TlN  and  its  Combinations . 

I.  Tin  has  been  known  from  the  earliefl  ages.  It 
was  mueh  employed  by  the  Egyptians  in  the  arts,  and 
by  the  Greeks  as  an  alloy  with  other  metals.  Pliny 
fpeaks  of  it  under  the  name  of  white  lead,  as  a  metal 
well  known  in.  the  arts,  and  even  applied  in  the  fa¬ 
brication  of  many  ornaments  of  luxury.  He  afenbes 
to  the  Gauls  the  invention  of  the  art  of  tinning,  or 
covering  other  metals  with  a  thin  coat  of  tin.  The 
alchemifts  were  much  employed  in  their  refearchcs 
concerning  tin.  They  gave  it  the  name  of  Jupiter , 


from  which  the  faits  or  preparations  of  tin  were  called  t  T]n, 
jovial.  Since  their  time,  the  nature  and  properties  of  4  1 

tin  have  been  particularly  inveftigated  by  many  che- 
mifts,  and  it  has  proved  the  fubjeft  of  fome  important 
difeoveries  in  chemical  feienee.  So  early  as  the  year 
1630,  John  Key  threw  out  a  conje&ure,  that  the  air 
was  fixed  in  this  metal  during  its  calcination.  Boyle, 
towards  the  end  of  the  fame  century,  attempted  to  ac¬ 
count  for  the  increafe  of  weight  which  this  metal  ac¬ 
quired  during  this  procefs  \  but  this  was  only  fully  af- 
certained  by  Lavoifier,  who  repeated  the  experiment 
of  Boyle,  and  calcined  the  metal  in  clofe  veflels  \  but 
the  method  of  conducing  this  experiment  and  the  re- 
fult  of  it,  have  been  already  detailed.  1788 

2.  Tin  exifts  in  nature  in  three  different  ftates.  It  Ores, 
is  found  native,  in  the  ftate  of  oxide,  and  in  that  of 
fulphurated  oxide.  Native  tin  is  in  brilliant  plates, 

or  regularly  cryftallized.  The  native  oxide  of  tin, 
which  is  the  moft  common  ore  of  this  metal,  exifts 
under  a  variety  of  forms.  It  is  generally  found  cry¬ 
ftallized.  The  fulphuret  of  tin  is  of  a  pale  or  dark 
gray  colour,  and  when  pure,  has  fome  reiemblance  to 
an  ore  of  {liver.  178$ 

3.  To  obtain  the  metal  from  its  ores,  they  are  firft  Analyfis, 
roafted,  and  then  treated  with  a  flux,  to  reduce  the 
metal.  It  has  been  recommended  by  fome,  to  mix  a 

fmall  quantity  of  pitch  with  the  fufed  mafs,  to  prevent 
the  oxidation  of  the  tin.  After  the  ore  is  roafted,  it 
fufes  readily  with  three  times  its  weight  of  black  flux, 
and  a  little  decrepitated  muriate  of  foda. 

In  the  humid  way,  native  tin  may  be  diffolved  in 
nitric  acid,  which  readily  oxidates,  and  reduces  it  to 
the  ftate  of  white  powder,  which  is  an  oxide  of  tin  \ 
and  if  it  contain  iron  and  copper,  thefe  two  metals  re¬ 
main  in  the  folution. 

4.  Tin  is  of  a  white  colour,  nearly  as  brilliant  as  properties.  - 
filver.  The  fpecific  gravity  of  tin  is  7.291.  It  is 

one  of  the  fofteft  of  the  metals.  It  may  be  fcratched 
with  the  nail,  and  eafily  cut  with  a  knife.  It  is  ex¬ 
tremely  flexible,  and  produces  a  peculiar  noife  when 
it  is  bent  or  folded.  It  is  fo  malleable,  that  it  can  be 
eafily  beaten  out  to  t-sW  Part  °£  an  inch,  which  is 
the  thicknefs  of  tinfoil.  It  has  little  elaftieity  or  te¬ 
nacity.  A  wire  of  this  metal  about  of  an  inch 
in  diameter  fupports  a  weight  of  about  30  lbs.  without 
breaking.  1791 

5.  Tin  is  fufceptible  of  very  confiderable  expanfion  Aftion  of 
by  means  of  caloric,  and  on  this  account  it  has  been  iieat* 
propofed  to  employ  it  as  a  pyrometer.  Tin  is  one  of 

the  moft  fufible  of  the  metals,  and  melts  at  the  tem¬ 
perature  of  44  2°,  but  it  requires  a  very  high  tempera¬ 
ture  to  raife  it  in  vapour.  If  it  be  allowed  to  cool 
flowly,  and  when  the  furfaee  beeomes  folid,  by  pouring 
out  part  of  the  liquid  metal,  cryftals^  arc  formed,  in 
large  rhomboids,  compofed  of  a  great  number  of  fmall 
needles.  .  .  .  1792 

6.  Tin  is  a  good  condu&or  of  ele&ricity.  Itodourr&c, 
pofleffes  a  peculiar  odour,  which  is  communicated 

to  the  hands  by  friction.  It  has  alfo  a  perceptible* 

tafte.  179  3 

7.  When  this  metal  is  expofed  to  the  air^  it  is  foon  Oxidation, 
tarniflied,  and  aflumes  a  grayifh  white  colour  ;  but  it. 
undergoes  no  farther  change.  When  it  is  melted  in 

an  open  veflel,  it  is  foon  covered  with  a  grayifh  pel¬ 
licle,  which  is  the  commencement  of  the  oxidation  of 
%  ths 
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Tin,  &c»  the  metal.  When  this  pellicle  is  removed,  another 
forms,  and  fo  on  fucceflively  till  the  whole  is  oxidated. 
By  continuing  the  heat,  and  by  agitation,  the  procefs 
goes  on  more  rapidly,  and  the  metal  is  converted  into 
a  whitifli  powder.  This  oxide  contains  about  20  parts 
of  oxygen  in  ioo  of  the  metal.  With  the  addition  of 
lead  to  promote  the  oxidation,  this  oxide  is  the  putty 
of  tin .  It  contains  about  two  parts  of  oxide  of  lead, 
and  one  part  of  oxide  of  tin.  But  when  tin  is  flrongly 
heated,  it  is  converted  into  a  fine  white  oxide,  which 
during  the  procefs  gives  out  a  vivid  white  flame.  This 
oxide  is  eondenfed  in  the  cold,  and  eryflallizes  in  fliin- 
1794  tranfparent  needles. 

Two  ox-  According  to  Prouft,  tin  combines  with  two  pro¬ 
ves.  portions  of  oxygen,  thus  forming  two  oxides.  The 
yellow  oxide,  which  has  the  fmaller  proportion  of  oxy¬ 
gen,  may  be  prepared  by  diffolving  tin  in  nitric  acid 
diluted  with  water,  without  the  aid  of  heat.  By  preci¬ 
pitating  the  oxide  with  pure  potafh,  it  is  obtained  in 
the  form  of  a  yellowifh  powder.  Its  component  parts 
are  thofe  already  Hated,  namely, 

20  oxygen, 

80  tin, 


11.  If  equal  parts  of  oxide  of  tin  and  fulphur  be 
fufed  together  in  a  retort,  fulphurous  acid  and  fome 
fulphur  are  difengaged,  and  there  remains  in  the  vefiel 
a  compound  of  a  brilliant  golden  colour.  It  cryflal- 
lizes  in  fix-fided  plates.  It  is  not  a£ted  on  by  the 
acid3.  When  it  is  flrongly  heated,  it  gives  out  ful¬ 
phurous  acid  and  fulphur,  and  there  remains  behind  a 
black  mafs  which  is  fulphurot  of  tin.  This  compound, 
which  is  a  fulphurated  oxide  of  tin,  was  formerly  di- 
ftinguifhed  by  the  name  of  ourum  mujivum ,  mujlcutn , 
or  mofaicum .  The  component  parts  of  this  fulphurat¬ 
ed  oxide  of  tin  are, 


Tin,  &c. 
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12.  Tin  enters  into  combination  with  many  of  the 
metals,  and  forms  alloys  with  them,  fome  of  whieh 
are  of  great  importance.  It  alfo  combines  with  acids,  I? 
and  forms  falts.  The  affinities  of  tin  and  its  oxides  Affinities* 
are  in  the  following  order. 

Tin.  Oxide  of  Tin. 


ioo 

By  diflolving  tin  in  concentrated  nitric  acid,  with  the 
affiftanee  of  heat,  the  whole  is  converted  with  effer- 
vefeenee  into  a  white  powder,  which  falls  to  the  bot¬ 
tom  of  the  vefiel.  The  component  parts  of  this  oxide 
are,  28  oxygen,  and  72  of  tin. 

8.  There  is  no  action  between  tin  and  azote,  hy¬ 
drogen,  or  earbone,  nor  is  there  any  pereeptible  a£lion 
1-9-  between’ tin  or  its  oxides  and  water. 

Phofphuret.  9.  Pliofphorus  combines  very  readily  with  tin,  by 
proje&ing  bits  of  pliofphorus  on  melted  tin  in  a  eruci- 
ble.  A  phofphuret  of  tin  is  thus  obtained,  whieh 
eryflallizes  on  cooling.  This  compound  is  of  a  filvery 
white  eolour,  may  be  eut  with  a  knife,  and  extended 
under  the  hammer,  but  foon  feparates  into  plates. 
The  filings  of  this  phofphuret  are  like  thofe  of  lead, 
and  when  they  are  thrown  on  red-hot  coals,  they  take 
fire,  and  burn  with  the  fmell  and  flame  of  phofphorus. 
By  the  action  of  the  blow-pipe,  the  phofphorus  only 
burns,  and  the  fmall  metallic  button  whieh  remains  is 
lurroundcd  with  a  tranfparent  glafs.  Pelletier  diflil- 
led  this  phofphuret  often  with  hyperoxy  muriate  of 
mereury,  and  obtained  a  fuming  muriate  of  tin,  with 
the  mereury  reduced  to  the  metallic  Hate,  and  phof- 
phorated  hydrogen  gas,  whieh  exploded  as  it  eame  in 
eentact  with  the  air.  There  remained  in  the  retort  a 
fpongy  inflammable  matter,  whieh  be  fuppofed  to  be  a 
compound  of  tin  and  phofphorus. 

Sulphuret.  10.  Sulphur  combines  very  readily  with  tin,  by 
adding  the  fulphur  to  the  metal  while  in  a  Hate  of  fu- 
fion.  This  compound  forms  a  grayifli  or  bluifli  mat- 
I7p7  ter,  which  has  a  metallic  luftre,  a  lamellated  flru&ure, 
Compoii-  aiid  eryflallizes  in  cubes,  or  in  o61ahedrons.  It  is  de- 
tion.  compofed  by  aeids  with  effervefeence.  The  component 
parts  are,  according  to 

Bergman.  Pelletier. 
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Zine, 
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Copper, 

Antimony, 
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Silver, 

Lead, 

Iron, 

Manganefe, 
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Sulphur. 


Tartaric  acid, 

Muriatic, 

Sulphuric, 

Oxalic, 

Arfenic, 

Phofphorie, 

Nitric, 

Suceinic, 

Fluoric, 

Saelacflic, 

Citrie, 

La&ic, 

Acetic, 

Boracic, 

Pruffic. 


I.  Salts  of  Tin. 


1.  Sulphate  of  Tin. 

1.  Sulphuric  aeid  a&s  very  feebly  on  tin  in  the  cold.  TwoM. 
The  aeid,  however,  is  at  laft  decompofed  \  its  oxygen  phates. 
combines  with  the  metal,  fulphurous  acid  gas  is  emit¬ 
ted,  and  the  oxide  falls  to  the  bottom  in  the  ftate  of 
white  powder.  In  this  cafe,  the  oxide  has  the  fmaller 
proportion  of  oxygen,  and  then  the  folution  is  more 
permanent.  There  is  no  precipitation  by  water. 

2.  But  when  the  folution  of  tin  in  fulphurie  acid 
is  promoted  by  the  a&ion  of  heat,  the  aeid  is  ftill  far¬ 
ther  decompofed  5  a  greater  quantity  of  fulphurous  acid 
is  given  out,  and  fulphur  is  depofited.  In  this  cafe  the 
white  oxide  of  tin  is  formed.  This  compound,  when 
evaporated,  aflumes  the  form  of  a  jelly,  and  does  not 
cryftallize  by  the  addition  of  water.  It  is  precipitated 
in  the  form  of  white  powder.  The  firft  might  be  call¬ 
ed  the  yellow  fulphate  of  tin,  and  the  fecond  the  white 
fulphate  of  tin. 

2.  Sulphite  of  Tin. 

When  tin  is  immerfed  in  liquid  fulphurous  acid,  it 
aflumes  a  yellow  colour.  At  the  end  of  fome  days  it 

becomes 
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Tin,  &.c.  becomes  blaek  like  charcoal,  and  there  is  depofited  in 
the  liquid  a  blaek  powder.  In  this  procefs  part  of  the 
fulphurous  acid  is  decompofed  ^  its  oxygen  combining 
with  the  metal,  forms  an  oxide,  which  enters  into 
combination  with  another  part  of  the  acid,  and  forms 
the  fulphite  of  tin,  A  portion  of  fulphur  is  depofited 
along  with  a  white  fulphite,  which  is  not  very  folu- 
ble,  and  another  portion  remains  in  folution  with  part 
of  the  fulphite,  forming  a  fulphurated  fulphite.  A 
third  portion  of  the  fulphur  combines  with  part  of  the 
metallic  tin,  and  forms  a  black  fulphuret,  on  which  the 
aeid  has  no  a£lion  *. 

3.  Nitrate  of  Tin. 

1.  Nitric  aeid  produees  a  very  violent  aflion  with 
tin.  It  is  accompanied  with  great  heat,  and  the  evo¬ 
lution  of  nitrous  gas.  The  metal  is  converted  into  a 
white  oxide,  which  gives  to  the  liquid  the  appearanee 
of  eoagulated  milk.  It  had  been  long  obfervcd  by 
chemifts,  that  the  folution  of  tin  in  nitric  acid  was 
not  permanent,  for  by  evaporating  or  eoneentrating 
the  folution,  the  oxide  is  always  precipitated.  This 
difficulty  has  been  folved  by  the  difcoveries  of  modern 
chemiftry. 

2.  If  tin  be  difiolved  in  nitric  aeid,  diluted  with  wa¬ 

ter,  and  the  great  increafe  of  temperature  moderated 
by  the  application  of  eold,  as  by  immerfing  the  vefiel 
in  cold  water,  a  folution  of  a  fmall  quantity  of  the 
oxide  of  tin  is  effe&ed.  The  folution  is  of  a  yellow 
colour,  and  contains  the  oxide  of  tin,  with  a  fmaller 
proportion  of  oxygen,  which  is  the  yellow  oxide.  In 
this  proeefs  the  tin  is  chiefly  oxidated  by  the  decompo- 
fition  of  the  water.  In  this  proeefs  too,  ammonia  is 
formed  from  the  azote  of  the  aeid  combining  with  the 
hydrogen  of  the  water.  This  beeomes  pereeptible 
by  adding  potafh  to  the  liquid.  When  the  folution 
is  heated,  the  oxide  of  tin  is  feparated  in  great  abund¬ 
ance.  # 

3.  But  when  nitrie  aeid  is  more  concentrated,  a  more 

violent  a&ion  takes  place  between  this  acid  and  tin. 
The  metal  is  oxidated,  and  the  whole  of  it  feparates 
from  the  liquid.  To  one  part  of  pure  nitrie  aeid  Guy- 
ton  added  i~  of  tin  in  a  retort,  when  a  violent  effer- 
vefeenee  took  plaee,  but  no  gas,  was  given  out.  In  this 
experiment  a  quantity  of  ammonia  equal  to  of  the 
weight  of  the  aeid  and  tin  employed,  was  formed.  The 
aeid  and  the  water  are  deeompofed,  and  the  oxygen 
of  both  combines  with  the  tin,  and  forms  an  oxide, 
while  the  azote  of  the  aeid  and  the  hydrogen  of  the 
water  combine  together  and  form  ammonia.  In  this 
date  of  oxidation,  the  tin  does  not  combine  with  the 
acid.  < 

4.  Muriate  of  Tin. 

I.  Concentrated  muriatic  acid  difiolves  tin,  either 
in  the  cold  or  with  the  affiftanee  of  a  gentle  heat.  The 
acid  is  foon  deprived  of  its  fuming  property,  and  of 
its  yellow  colour.  A  flight  effervefcence  takes  place, 
which  is  owing  to  the  decompofition  of  water,  and  the 
evolution  of  a  fetid  hydrogen  '  gas.  This  peculiar 
odour  is  fuppofed  to  be  occafioned  by  the  hydrogen  gas 
holding  in  folution  a  portion  of  the  metal.  Mdriatic 
aeid  difiolves  more  than  ~  its  weight  of  tin.  No  pre¬ 
cipitate  is  formed,  as  with  the  other  aeids.  When  it  is 
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roperties.  evaporated,  it  furnifhes  eryftals  in  the  form  of  brilliant 


air. 

2.  This  muriate  of  tin  is  precipitated  by  the  alkalies  £)ecomp0fi- 
in  the  form  of  a  copious  white  oxide,  which  is  re-dif-  tion. 
folved  with  an  exeefs  of  alkali/  The  alkaline  folution 

is  of  a  brownifh  yellow  colour.  The  fulphuret  of  am¬ 
monia  preeipitates  this  fait  in  the  form  of  powder,  which 
becomes  blaek  as  it  dries,  and  by  diliillation  yields  am¬ 
monia  and  aurum  mujivum.  The  fulphuret  of  potafh 
produees  a  yellow  precipitate,  which,  by  diftillation 
furniffics  fulpliurous  acid  and  fulphur,  and  what  remains 
is  converted  into  aurum  mujivum^  or  tile  fulphurated 
oxide  of  tin.  This  oxide  precipitated  by  means  of  fo- 
da,  and  diftilled  with  its  weight  of  fulphur,  yields  fur- 
phurous  acid  gas,  fulphur,  and  the  reliduum  is  aurum 
mujivum.'  _  _  l8o7 

3.  This  folution  of  tin  abforbs  oxygen,  with  the  evo-  Abforbs 
lution  of  heat,  from  oxymuriatie  acid,  which  is  deprived  oxygen, 
of  its  odour.  With  nitrie  aeid,  a  violent  efferveleence 
takes  place.  Nitrous  gas  is  difengaged,  and  in  both 
thefe  cafes,  the  oxide  of  tin  combines  with  an  additional 
portion  of  oxygen.  With  the  addition  of  fulphurous 
acid,  this  folution  of  tin  depofits  the  yellow  fulphurated 

oxide  of  a  fine  bright  colour.  This  folution  converts  Forms  an 
arfenic  aeid  into  the  metallie  Hate,  and  it  produees  the^y^uri- 
fame  effedt  on  the  molybdic  and  tungftic  aeids,  byate* 
combining  with  their  oxygen.  The  red  oxide  of  mer¬ 
cury,  the  hyperoxy muriate  of  mercury,  the  white 
oxide  of  antimony,  the  oxides  of  zine  and  filver,  are 
all  redueed  to  the  metallic  flate  by  being  deprived 
of  their  oxygen  by  the  muriate  of  tin.  This  muriate 
alfo  precipitates  from  the  folution  of  gold,  the  purple 
powder  oj  Ca]fiusy  by  attracting  that  portion  of ’oxygen 
which  renders  the  oxide  of  gold  foluble.  In  all  thefe 
procefies,  the  refults  of  which  were  afeertained  by  Pel¬ 
letier,  the  muriate  of  tin  is  converted  into  an  oxy- 

mur^trf*.  .  .  iSop 

4.  This  oxymuriate  of  tin  is  formed  by  making  a  Formed  by 
flream  of  oxymuriatie  aeid  gas  pafs  into  a  folution  ofanotlier 
muriate  of  tin.  It  is  alfo  prepared  by  triturating  equal  Proce^s* 
parts  of  an  amalgam,  eonfifiing  of  two  parts  of  tin,  and 

one  of  mereury,  and  muriate  of  mereury,  or  eorrofive 
fublimate,  and  diftilling  this  mixture  in  a  glafs  retort, 
with  a  very  moderate  heat.  A  colourlefs  liquor  firlt 
pafles  over,  which  is  followed  with  the  fudden  evolu¬ 
tion  of  a  white  vapour,  which  lines  the  infide  of  the  re¬ 
ceiver.  This-  vapour  is  condcnfed  into  a  tranfparent 
liquid,  whieh,  in  the  air,  exhales  a  copious,  heavy, 
white  vapour,  from  whieh  this  liquid  has  been  called 
the  fmoking  liquor  of  Libavius ,  or  the  oxymuriate  of 
tin,  When  this  liquor  is  included  in  a  vefiel,  it  no 
longer  gives  out  any  vifible  vapour,  but  it  depofits  at 
the  top  of  the  vefiel  ncedle-ffiapcd  eryftals,  while  fimi- 
lar  eryftals  are  precipitated  to  the  bottom.  Water  does 
not  precipitate  the  fuming  muriate  of  tin.  When  it  is 
thrown  into  the  water,  it  produees  a  noife  fimilartothat 
which  is  oceafioned  by  eoneentrated  fulphurie  acid.  A 
number  of  tranfparent  bubbles  of  air  being  evolved 
from  the  mixture,  collect  on  the  furface,  and  be¬ 
come  white  by  the  contadt  of  air.  By  agitating  the 
water,  they  are  more  readily  diffipated,  and  the  liquid 
fumes  no  longer. 

5.  Nitromuriatic  acid,  which  is  compofed  of  onelnnitro- 
part  of  nitrie  aeid,  and  two  or  three  of  muriatie  acid, muriatic 
very  readily  difiolves  tin,  A  ftrong  heat  is  produced, 

which 
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Tin,  &c.  which  may  be  moderated  by  inimerfing  the  veffel,  in 
l  - 1  which  the  folution  is  made,  in  cold  water.  The  metal 
fhould  be  added  in  fmall  portions,  and  one  part  fhould 
be  diffolved  before  the  addition  of  another..  In  this 
way  the  acid  will  diffolve  half  its  weight  of  tin.  It  is 
by  this  procefs  that  the  muriate  of  tin  is  obtained  for 
the  purpofe  of  dyeing  fcarlet  *,  but  it  is  found  to  vary 
confiderably  in  its  effe&s,  which,  no  doubt,  depends  on 
the  ftrength  of  the  acids  employed,  and  the  different 
proportions  in  the  mixture.  This  folution  is.almoft  al¬ 
ways  coloured.  Sometimes  it  affords  a  gelatinous  mafs 
on  cooling,  which  becomes  in  time  more  folid.  Some¬ 
times  it  is  of  a  white  colour  like  milk.  This  folution 
has  not  the  fetid  odour  of  the  fimple  folution  of  tin  in 
muriatic  acid.  It  often  happens,  that  it  does  not  affume 
the  vifeid  or  folid  form,  without  the  addition  of  •§• 
weight  of  water.  It  is  then  flightly  opaque,  which  is 
owing  to  the  precipitation  of  part  of  its  oxide.  When 
this  folution  is  heated,  an  effervefcence  takes  place  ; 
the  tin  is  more  ftrongly  oxidated,  and  it  is  generally 
after  this  procefs  that  it  affumes  the  form  of  a  tranfpa- 
rent  jelly. 

5.  Fluate  of  Tin. 


10.  Acetate  of  Tin. 

Acetic  acid  diffolves  only  a  fmall  portion  of  tin";  but 
when  the  acid  is  boiled  on  tin,  the  a&ion  is  more  power¬ 
ful,  and  the  folution,  which  is  of  a  whitilh  colour,  af¬ 
fords  by  evaporation  fmall  cryftals.  The  folution  of 
tin  in  acetic  acid  fometimes  does  not  cryftallize,  but 
affords  only  a  gelatinous  mafs ;  fo  that,  by  the  a&ion  of 
acetic  acid  on  tin,  the  metal  is  either  in  different  de¬ 
grees  of  oxidation,  or  there  are  different  proportions  of 
the  acid  and  bafe. 

11.  Oxalate  of  Tin. 

Oxalic  acid  added  to  tin  in  thin  plates  or  filings,  firft 
blackens  the  furface,  which  is  afterwards  covered  with 
a  white  powder.  The  oxalate  of  tin,  which  is  foluble 
in  water,  has  an  auftere  metallic  taffe.  By  flow  eva¬ 
poration  it  furnifhes  needle-fhaped  orprifmatic  cryftals. 
When  it  is  more  rapidly  evaporated,  it  affords  a  tranf- 
parent  mafs  like  horn. 

12.  Tartrate  of  Tin. 

Tartaric  acid  diffolves  the  oxide  of  tin,  but  the  na¬ 
ture  of  this  fait  has  not  been  examined. 


Tin,  &e. 


Fluoric  acid  has  very  little  adtion  on  tin,  but  it  dif¬ 
folves  its  oxide,  and  forms  with  it  a  folution  which  af¬ 
fumes  a  gelatinous  form.  The  fluate  of  tin  may  be 
alfo  obtained  by  adding  a  folution  of  an  alkaline  fluate 
to  a  folution  of  tin  in  muriatic  acid. 

6.  Borate  of  Tin. 

By  a  fimilar  procefs  boracic  acid  combines  with  the 
oxide  of  tin,  and  forms  a  borate  of  tin,  which  is  info- 
luble. 

7.  Phofphate  of  Tin. 

This  fait  may  be  formed  by  precipitating  the  oxide 
of  tin  from  its  folution  in  muriatic  acid,  by  means  of  an 
alkaline  phofphate.  A  phofphate  of  tin  is  thus  obtain¬ 
ed,  which  is  infoluble  in  water. 

8.  Carbonate  of  Tin. 


13.  Tartrate  of  Potafh  and  Tin. 

This  triple  fait  may  be  obtained  by  boiling  together 
the  oxide  of  tin  and  tartar,  in  water.  It  is  a  foluble 
fait,  and  cryffallizes  with  difficulty.  It  is  not  precipi¬ 
tated  by  the  alkalies  or  the  alkaline  carbonates. 

14.  Benzoate  of  Tin. 

This  fait  is  formed  by  adding  to  a  folution  of  tin  in 
muriatic  acid,  benzoate  of  potafh.  The  benzoate  of 
tin  is  precipitated,  which  is  foluble  in  water,  w’ith  the 
affiftance  of  heat, 

15.  Succinate  of  Tin. 

The  oxide  of  tin  is  diffolvcd  by  fuccinic  acid  with 
the  affiftance  of  heat.  When  the  folution  is  evaporat¬ 
ed,  it  affords  thin  tranfpayent  cryftals  of  fuccinate  of 
tin. 


This  fait  is  prepared  by  precipitating  the  oxide  of 
tin  from  its  folution  in  muriatic  acid,  by  means  of  the 
carbonates  of  the  alkalies.  When  this  carbonate  of 
tin  is  diffolved  in  an  acid,  it  effervefccs  ;  but,  accord¬ 
ing  to  Bergman,  the  oxide  of  tin,  precipitated  by  an 
alkaline  carbonate,  is  not  found  to  have  received  any 
fenfible  addition  of  weight,  fo  that  the  effervefcence  oc- 
cafioned  by  the  a&ion  of  an  acid,  on  what  is  fuppofed 
to  be  a  carbonate  of  tin,  probably  depends  on  the  de- 
eompofition  of  the  acid  itfelf. 

9.  Arfeniate  of  Tin. 

Arfenic  acid,  with  a  moderate  heat,  diffolves  a  fmall 
quantity  of  tin,  and  the  folution  affumes  the  form  of  a 
jelly.  Arfeniate  of  tin  is  formed,  by  adding  to  a  folu¬ 
tion  of  tin  in  muriatic  acid,  an  alkaline  arfeniate.  A 
precipitate  is  formed,  which  is  arfeniate  of  tin  in  the 
ftate  of  infoluble  powder. 

All  the  metallic  acids  are  decompofed  by  means  ©f 
tin.  They  alfo  combine  with  the  oxide  of  tin,  and 
form  falts  in  the  ftate  of  powder,  which  has  little  folu- 
Mity. 


II.  A6lion  of  Alkalies,  &c.  on  Tin. 

1.  Tin  in  the  metallic  ftate  is  little  changed  by  the  Alkalies  ] 
a&ion  of  the  alkalies;  but  the  oxides  of  tin  readily  com¬ 
bine  w'ith  thefe  bodies.  The  combination  of  the  oxide 

of  tin  w  ith  the  fixed  alkalies  is  effe£lcd,  either  in  the 
dry  or  humid  way  ;  and  with  the  affiftance  of  heat  the 
oxide  of  tin  combines  wTith  liquid  ammonia.  This 
combination  takes  place  moft  readily  when  the  oxide  is 
recently  precipitated,  when  it  is  in  the  ftate  of  minute 
divifion.  g 

2.  The  oxide  of  tin  combines  w  ith  the  earths  by  fu-Ea^s. 

lion  ;  and  with  the  addition  of  a  fixed  alkali,  forms  an 
opaque  vitreous  mafs,  which  is  employed  for  the  pur- 
pofes  of  enamel.  l8l^ 

3.  Moft  of  the  falts  are  decompofed  by  means  of  tin,  Salts, 

in  confequence  of  the  ftrong  affinity  of  this  metal  for 
oxygen.  All  the  fulphates,  when  heated  with  this 
metal  are  more  or  lefs  rapidly  converted  into  fulplni-  g 

rets.  Equal  parts  of  fulphate  of  potafh  and  tin,  heated  sujphate?. 
together  in  a  crucible,  afford  a  greeniffi  coloured  mafs, 
v'hieh  has  110  metallic  appearance,  and  which  feemS  to 

be  a  fulphuret  of  potafh  and  tin.  The  nitrates  pro-  ^itrateV, 

duce 
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duce  deflagration  with  this  metal,  with  the  afliftancc  of 
heat.  If  the  tin  be  melted  in  a  crucible,  and  brought 
to  a  red  heat,  and  dried  nitre  in  powder  be  projected 
into  it,  a  white  brilliant  flame  is  produced,  and  when 
the  detonation  has  entirely  ceafed,  the  tin  is  found  to 
be  oxidated.  This  experiment  may  be  alfo  made,  by 
mixing  together  tin  filings  with  three  parts  of  nitre  in 
powder,  and  projecting  the  mixture  into  a  red-hot  cru¬ 
cible.  Muriate  of  ammonia  is  decompofed  by  tin  j 
and  by  adding  fulphur,  the  fulphurated  oxide  of  tin,  or 
aurum  mujivum ,  is  obtained.  Eight  parts  of  tin  united 
to  eight  parts  of  mereury,  with  fix  of  fulphur,  and  four 
of  muriate  of  ammonia,  afford,  according  to  the  procefs 
of  Pelletier,  a  very  beautiful  aurum  mujivum. 

It  was  obferved  by  this  philofopher,  that  during  the 
procefs,  fulphurated  hydrogen  gas,  fulphuret  of  ammo¬ 
nia,  and  muriate  of  tin,  were  produced  ;  that  the  tin 
oxidated  and  united  to  the  fulphur,  formed  aurum  mil- 
fivum  $  and  that  a  part  of  this  matter,  eompofed  of  the 
different  fnbftanees,  in  a  ftate  of  vapour,  was  depofited  in 
lamellated,  hcxangular  eryftals,  in  the  upper  part  and 
in  the  neck  of  the  retort. 

The  alkaline  hyperoxymuriates,  but  efpecially  that 
of  potafh,  produce  a  violent  detonation  w  ith  this  metal. 
Three  parts  of  this  fait  mixed  with  one  of  tin  in  fine 
powder,  rapidly  deflagrates  when  brought  into  contaCI 
with  a  burning  body.  During  this  combuftion,  there 
is  a  brilliant  and  fudden  flame,  and  the  metal  is  redu¬ 
ced  to  the  Hate  of  vapour.  The  fame  mixture  by  per- 
cuflion  produces  a  violent  detonation  witfr  a  considera¬ 
ble  Jla  me  in  the  dark. 

Many  of  the  metallic  folutions  and  metallic  falts  are 
decompofed  by  means  of  tin,  and  are  either  reduced  to 
the  metallic  ftate,  or  deprived  of  a  confiderable  portion 
of  their  oxygen. 

III.  Alloys. 

1.  Tin  and  arfenie  form  an  alloy  by  fufion.  The  com¬ 
pound,  when  the  proportion  of  arfenie  is  eonfiderable,  is 
white,  brittle,  more  fonorous  and  harder  than  tin.  In 
the  proportion  of  13  parts  of  tin  and  one  of  arfenie,  the 
alloy  cryftallizes  in  large  plates,  is  more  infufible  than 
tin,  and  more  brittle  than  zinc.  By  expofure  to  the 
air,  and  with  the  afllfiance  of  heat,  the  arfenie  is  dri¬ 
ven  off. 

2.  With  eobalt  tin  forms  an  alloy  which  is  in  fmall 
grains,  and  of  a  light  violet  colour. 

3.  Tin  combines  with  bifmuth.  The  tin  is  then 
harder,  more  fonorous  and  brighter.  The  compound 
in  eertain  proportions  becomes  more  fufible  than  either 
of  the  two  metals.  The  alloy  of  equal  parts  of  tin  and 
bifmuth  melts  at  280°.  Eight  parts  of  tin  and  two  of* 
bifmuth  melt  at  393°,  and  two  of  tin  and  one  of  bif¬ 
muth  at  330°. 

4.  Tin  combines  with  antimony,  and  forms  an  alloy 
which  is  white  and  brittle,  and  has  a  fpeeific  gravity  lefs 
than  that  of  the  two  metals  taken  feparately.  The  an¬ 
timony  gives  hardnefs  to  the  tin,  and  changes  its  tex¬ 
ture.  This  alloy  is  employed  in  many  arts,  and  parti¬ 
cularly  for  the  plates  on  whieh  mufic  is  engraved/ 

5.  Tin  combines  very  readily  with  mercury,  and  in 
all  proportions.  The  tin  is  even  dilfolved  when  the 
quantity  of  mercury  is  confiderable.  This  union  takes 
plaee  in  the  cold,  but  it  is  greatly  promoted  by  means 
of  heat.  The  heated  mercury  is  poured  upon  the  tin 
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in  fufion.  The  amalgam  of  tin  is  fufceptible  of  cryl- 


tallization  in  the  form  of  cubes.  Sage  obferved  the 
eryftals  of  this  amalgam  in  gray  brilliant  plates,  thin 
towards  the  edges,  and  leaving  between  them  polygo¬ 
nal  eavities. 

This  amalgam  is  employed  for  covering  mirrors. 

In  applying  it,  tinfoil  is  fpread  on  a  fmooth  flat 
ftone  or  table,  and  mereury,  in  which  a  certain  pro¬ 
portion  of  tin  has  been  already  dilfolved,  is  poured  up-  # 
on  it.  It  is  then  fpread  equally  over  the  v  hole  with 
a  feather  or  a  pieee  of  cloth.  The  plate  of  glafs,  one 
fide  of  which  is  to  be  covered,  is  then  'applied  to.  the 
edge  of  the  table,  and  cautioufly  moved  along  the  tin- 
foil,  fo  that  the  redundant  part  of  the  mercury  may  be 
carried  before  it.  What  remains  enters  into  union 
with  the  tin.  The  glafs  is  then  to  be  equally  loaded 
with  weights,  to  prels  out  any  part  of  the  mercury 
which  may  yet  remain  uncombined  with  the  tin.  In 
the  courfe  of  a  few  hours  the  amalgam  of  the  two  me¬ 
tals  adheres  fo  firmly  to  the  glafs,  that  the  weights  may 
be  removed.  1822 

6.  Zinc  readily  forms  an  alloy  with  tin  by  fufion.  Zinc. 
The  compound  affords  a  hard  metal  with  fmall  grains, 
the  du&ility  of  which  correfponds  to  the  quantity  of  tin. 

The  alloy  of  tin  and  zinc  forms  part  of  the  compound 
which  is  known  by  the  name  of  pewter . 

Tin  is  applied  to  a  great  many  important  purpofes.  ufes. 

In  the  arts  and  domeftic  eeonoiny,  it  is  formed  into  a 
great  variety  of  veifels  and  inftruments.  The  alloys  of 
tin  with  other  metals  are  not  lefs  important.  It  forms 
a  component  part  of  type  metal,  and  bell  metal.  The  ox¬ 
ides  of  tin  are  employed  for  the  purpofe  of  polifliing  glafs 
and  metallic  fubftanees,  and  combined  with  the  earths 
and  alkalies  for  the  fabrication  of  enamels.  The  falts 
of  tin  are  employed  for  the  preparation  of  eolours  in 
dyeing,  or  as  a  valuable  mordant  for  fixing  certain  co¬ 
lours.  Tin  in  the  metallic  ftate  has  been  exhibited  as 
a  remedy  againft  worms.  It  is  then  granulated  by  eon- 
ftant  agitation  while  it  cools  after  fufion  }  but  it  is  fup- 
pofed,  if  it  produces  any  effeft  as  a  vermifuge  medicine, 
that  it  is  merely  by  its  mechanical  adtion. 
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1.  Lead  has  been  known  from  the  earlieft  ages.  Hiftory, 
Pliny  fpeaks  of  it  under  the  name  of  blaek  lead,  pro¬ 
bably  to  diftinguifh  it  from  tin,  with  the  properties  of 
which  he  was  alfo  acquainted,  for  he  obferves  that  it 

was  fometimes  the  practice  to  contaminate  tin  with 
lead.  1825 

2.  Lead  is  found  in  great  abundanee  in  many  parts  Ores, 
of  the  world,  and  in  a  great  variety  of  forms  and  com¬ 
binations.  Lead  has  rarely,  if  ever,  been  found  native, 
and  it  is  doubted  whether  it  has  yet  been  difeovered  in 

the  ftate  of  oxide.  The  raoft  common  form  of  lead  is 
in  the  ftate  of  fulphuret,  when  it  is  combined  with  ful¬ 
phur.  In  this  ftate  it  is  of  a  gray,  brilliant  colour,  of 
a  lamellated  texture,  very  brittle,  and  breaks  into  cubes. 

This  is  the  moil  frequent  combination  of  lead,  and  it  is 
generally  found  in  this  ftate  in  veins.  Lead  is  alfo 
frequently  met  with  combined  with  feveral  of  the  aeids. 

The  earbonate,  phofphate,  and  arfeniate  of  lead  are  not 
uncommon  produ£lions  in  the  eavities  of  the  veins  of 
fulphuret  of  lead.  The  chromate,  molybdate,  and  ful- 
phate  of  lead,  are  more  rare. 


O 


0: 


The 


6  S' 8 

Lead,  $tc. 


CHE'Ml 


1826 

Analyfis. 


1827 

Properties. 


1828 

A&ion  of 
heat. 


1829 

Oxidation. 


1S30 

Gray  oxide. 


1831 

Yellow. 


1832 

Red. 


3.  The  fulphuret  of  lead,  which  is  the  raofl  common 
ore,  is  reduced  by  roafting,  and  then  fufing  with  black 
flux.  The  other  ores  of  lead  arc  to  be  analyzed  ac¬ 
cording  to  the  nature  of  the  acid  with  which  they  arc 
combined.  To  obtain' lead  in  a  date  of  purity,  it  may 
be  diffolved  in  nitric  acid,  and  precipitated  by  means 
of  fulphate  of  foda.  The  precipitate,  which  is  fulphate 
of  lead,  is  well  waftied,  and  reduced  in  a  crucible,  by 
fufing  it  with  three  times  its  weight  of  black  flux. 

4.  Lead  is  of  a  grayifh  or  bluifli  white  colour.  It 
has  confiderablc  brilliancy,  but  it  foon  tarnifhes  when 
expofed  to  the  air.  The  fpecific  gravity  of  lead  is 
1 1.352.  It  gives  out  a  peculiar  odour  when  it  is  rub¬ 
bed  ;  it  has  at  firft  fcarcely  any  perceptible  take  ;  but 
a  difagrceable  impreflion  after  fome  time  remains  on 
the  tongue.  When  it  is  taken  internally,  it  produces 
violent  effc&s  on  the  animal  economy,  even  in  very 
fmall  quantity.  The  colica  pi&onum  or  dry  belly- 
ach  of  the  Welt  Indies,  or,  as  it  is  called  in  this  coun¬ 
try,  mill-reek ,  which  is  a  violent  affection  of  the 
bowels,  is  occafioned  by  this  metal  being  taken  inter¬ 
nally,  either  combined  with  fome  liquid,  or  in  the 
date  of  vapour.  This  terrible  difeafe  often  termi¬ 
nates  in  palfy.  Lead  Itains  the  finger  or  paper  of  a 
bluilh  colour.  It  is  one  of  the  fofteft  of  the  metals. 
It  may  be  fcratched  with  the  nail  or  cut  with  a  knife. 
It  poffeffes  confidcrable  malleability,  and  may  be  re¬ 
duced  to  plates  thinner  than  paper.  It  has  no  great 
du&ility,  and  its  tenacity  is  lefs  than  that  of  the  other 
metals.  A  lead  wire  of  about  XV  °f  an  inch  in  dia¬ 
meter  can  fupport  only  a  weight  of  about  1 8  lb. 

5.  Lead  is  very  fufible.  It  melts  at  the  tempera¬ 
ture  of  540°,  or,  according  to  the  eftimation  of  Guy¬ 
ton,  at  5940.  When  it  is  kept  a  long  time  melted, 
and  at  a  red  heat,  it  fublimes,  and  evaporates  in  the 
air.  By  flow  cooling  it  cryltallizes  in  quadrangular 
pyramids  compofed  of  o£lahedrons. 

6.  When  lead  is  expofed  to  the  air,  it  foon  tar- 
nilhcs,  is  deprived  of  its  luftre,  and  becomes  firft  of  a 
deep  gray,  and  afterwards  of  a  grayilh  vrhite  colour  ; 
but  this  procefs  is  extremely  flow,  for  the  white  cruft 
which  is  formed  on  the  furface  defends  the  metal  from 
the  action  of  the  air,  and  its  farther  oxidation  by  ab- 
forption  of  oxygen. 

When  lead  is  melted  in  the  open  air,  and  heat  con¬ 
tinued,  an  iridefeent  pellicle  is  formed  on  the  furface, 
which  afterwards  affumes  a  uniform  gray  colour.  When 
this  is  removed,  another  pellicle  is  formed,  and  in  this 
.way  the  whole  may  be  converted  into  an  oxide.  When 
thefe  pellicles  are  heated  and  agitated  together,  the 
whole  is  converted  into  a  grayifh  powder,  mixed  with 
yellowifh  or  greenifh  fpots.  This  is  the  gray  oxide  of 
lead,  which  is  the  firft  ftate  of  its  oxidation. 

When  the  gray  oxide  of  lead  is  more  ftrongly  heat¬ 
ed  in  contaft  with  air,  it  abforbs  a  greater  quantity  of 
oxygen,  and  is  converted  into  a  yellow  oxide,  which 
is  known  in  the  arts  by  the  name  of  majficot.  It 
contains  about  nine  parts  of  oxygen  in  the  hundred. 
This  oxide,  which  is  much  employed  in  fome  of  the 
arts,  L  prepared  in  the  large  way,  by  eonftantly  agi¬ 
tating  it  while  heated,  in  contaft  with  air,  without  ap¬ 
plying  fo  great  a  heat  as  to  reduce  the  metal  to  the 
ftate  of  the  next  oxide. 

If  this  oxide  of  lead  be  reduced  to  a  fine  powder, 
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and  expofed  to  a  ftrong  heat  in  a  furnace  for  about  Lead,5cc, 
50  or  60  hours,  it  is  converted  into  a  red  powder,  v 
which  is  well  known  by  the  name  of  minium ,  or  red 
lead.  The  heat  neceffary  for  this  convcrfion  is  that  of 
a  cherry-red,  in  a  reverberatory  furnace. 

Lead  is  fufceptible  of  combining  with  another  por-  Brown, 
tion  of  oxygen,  and  of  forming  another  oxide.  If  a 
quantity  of  red  oxide  of  lead,  according  to  the  pro¬ 
cefs  of  Prouft  and  Vauquclin,  be  put  into  a  vcffel  with 
water,  and  oxymuriatic  acid  gas  be  palled  through  it, 
the  oxide  affumes  a  deeper  colour,  and  is  diflolved. 

By  adding  potafh  to  the  folution,  the  lead  is  precipi¬ 
tated  of  a  brown  colour,  which  is  the  brown  oxide  of 
lead.  It  is  ©f  a  (hining  brown  colour,  and  is  com¬ 
pofed  of 


Lead 

Oxygen 


79 

21 


ICO 
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By  the  action  of  the  blow-pipe  it  becomes  yellow,  and 
melts.  On  burning  coals  it  is  reduced,  and  when 
heated  in  a  retort,  gives  out  pure  oxygen  gas,  and  is 
converted  into  a  vitreous  matter.  It  inflames  fulphur 
by  triturating  it  with  the  oxidb,  and  gives  out  a  bright 
flame. 

7.  When  lead  has  been  converted  into  an  oxide,  Litharge, 
and  when  this  oxide  is  expofed  to  a  more  violent  heat, 

it  melts  into  a  kind  of  glafs,  or  iemivitrified  matter. 

In  this  ftate  it  is  known  by  the  name  of  litharge .  It 
confifts  of  fmall  reddilh  brilliant  feales,  which  from  the 
colour  is  called  litharge  of  gold .  When  it  has  been 
expofed  to  a  greater  degree  of  heat,  and  is  more  vitri¬ 
fied,  it  is  diftinguilhed  by  the  name  of  litharge  of  fiver. 

8.  There  is  no  action  between  lead  and  azote,  hy¬ 
drogen  or  carbone.  Water  has  no  a&ion  on  lead,  but 
it  feems  to  promote  the  oxidation  of  this  metal,  when 
it  is  in  contact  with  air.  Leaden  veffels  which  are 
frequently  moiftened  with  water,  are  covered  with  a 
white  cruft  when  expofed  to  the  air. 

9.  Lead  combines  with  phofphorus,  and  forms  phofphuret, 
with  it  a  phofphuret.  This  may  be  prepared  by 
proje&ing  phofphorus  on  lead  melted  in  a  crucible, 

or  by  diftilling  phofphorus  with  lead  in  a  retort.  The 
phofphuret  of  lead  is  of  a  filvery  white  colour,  with 
a  little  of  a  bluifti  (hade.  It  is  of  a  lamellated  ftruc- 
ture,  and  may  be  feparated  in  plates  by  hammering. 

It  is  fo  foft  that  it  may  be  cut  with  a  knife.  It  is 
fomewhat  lefs  fufible  than  the  component  parts.  Du¬ 
ring  its  fufion,  a  fmall  quantity  of  phofphorus  fepa-  ^36 
rates,  and  takes  fire  on  the  furface.  The  component  Compoff* 
parts  of  this  phofphuret  are,  ft°n* 
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10.  Sulphur  combines  readily  with  lead,  either  by  gulphurett 
tnelting  fulphur  and  lead  together  in  a  crucible,  or  by 
throwing  fulphur  on  melted  lead.  A  black  matter  is 
thus  obtained,  of  a  brilliant  appearance,  fibrous  texture, 
and  lefs  fufible  than  lead.  This  compound  is  brittle, 
and  refembles  the  native  fulphuret  of  lead,  or  galena. 

The  component  parts  of  this  fulphuret  are, 


Lead 


1838 
iVftnities. 


C  H  E  M  I 


\U ad,  &c. 


Lead 

Sulphur 


86.8 

13.2 

100.0 


1 1.  Lead  enters  into  combination  with  the  metals, 
and  forms  alloys,  and  with  the  acids,  and  forms  falts. 
The  order  of  the  affinities  of  lead  and  of  its  oxide  is  the 
following  : 


Lead. 

Oxide  of  Lead. 

Gold, 

Sulphuric  acid, 

Silver, 

Copper, 

Mercury, 

Sacla&ic, 

^Oxalic, 

Arfenic, 

Bifmuth, 

Tartaric, 

Tin, 

Muriatic, 

Antimony, 

Phofphoric, 

Platina, 

Sulphurous, 

Arfenic, 

Suberic, 

Zinc, 

Nitric, 

Nickel, 

Fluoric, 

Iron, 

Sulphur. 

Citric, 

La£tic, 

Acetic, 

Boracic, 

Pruflic, 

Carbonic* 

I. 

Salts  of  Lead. 

*839 

Prepara¬ 

tion. 


1840 

Competi¬ 

tion. 


*  Mm. 

Wat  p.374. 
t  EJfays, 

*•  I3r* 
Tranjl. 

1841 

Prepara¬ 

tion. 


Kirwan. 

Klaproth. 

Oxide 

75.OO 

70.50 

Acid 

23-37 

25-75 

Water 

1.63 

2.25 

100.00  * 

98.50+ 

I.  Sulphate  of  Lead. 

Sulphuric  acid  has  no  adtion  on  lead  in  the  cold  5 
but  when  lead  is  boiled  with  the  acid  concentrated,  it 
decompofes  it,  and  fulphurous  acid  ga3  is  difengaged 
•with  effervefcence.  The  lead  is  converted  into  a  white 
thick  mafs,  which  remains  at  the  bottom  of  the  veffel. 
Sulphate  of  lead  may  alfo  be  obtained  by  adding  ful- 
phuric  acid  or  an  alkaline  fulphate  to  acetate  of  lead. 
This  fait  is  precipitated  in  the  ftate  of  a  white  powder. 
The  white  mafs  obtained  by  the  firft  procefs,  being 
waffied  with  water,  feparates  into  two  portions,  one  of 
which  is  oxide  of  lead  containing  a  little  fulphuric  acid, 
and  the  other  portion,  which  is  fulphate  of  lead,  is  folu- 
ble  in  water,  and  may  be  obtained  cryftallized  in  nee¬ 
dles.  The  fpecific  gravity  of  this  fait  is  1.8742.  It 
has  fcarcely  any  tafte.  It  is  found  native,  and  cryftal¬ 
lized  in  regular  octahedrons,  or  four-fided  pyramids,  or 
tranfparent  tables.  The  component  parts  of  native  ful¬ 
phate  of  lead  are,  according  to 


This  fait  is  deprived  of  great  part  of  its  acid  by- 
means  of  the  alkalies. 

2.  Sulphite  of  Lead. 

Sulphurous  acid  has  no  adtion  on  lead  \  but  it  com¬ 
bines  readily  with  the  oxide  of  lead,  with  a  fmaller 
proportion  of  oxygen.  The  red  oxide  of  lead  added 
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to  liquid  fulphurous  acid,  foon  becomes  white  $  the  bead, 
acid  is  dep.  ivcd  of  its  colour,  and  there  is  formed  a 
faline  ma  s  of  fulphate  and  fulphite  of  lead.  The  ful- 
phite  of  lead  cannot  be  obtained  feparately,  btit  by 
treating  the  white  oxide  of  lead  feparated  from  the 
nitrate  by  means  of  fulphurous  acid.  The  fulphite  of  l8 2 
lead  is  taftelefs  and  infoluble.  By  the  aClion  of  the  Action  of 
blow-pipe  on  charcoal,  it  melts,  gives  out  a  phofphoric  heat, 
flame,  and  becomes  of  a  pale  yellow  colour  on  cooling. 

When  it  is  heated  for  a  longer  time,  it  fwells  up,  and 
is  entirely  reduced  to  the  metallic  ftate.  When  diftilled 
in  clofe  vcffels,  it  gives  out  water,  ftilphurous  acid,  and 
fulphur,  and  there  remains  behind,  fulphate  of  lead  of 
a  greenifti  yellow  colour.  It  is  decompofed  with  ef¬ 
fervefcence  and  the  evolution  of  fulphurous  acid,  by  1843 
means  of  fulphuric  and  muriatic  acid.  It  is  not  de-Decompofi* 
compofed  by  nitric  acid,  but  is  converted  into  a  ful-tlon* 
phate,  and  red  fumes  of  nitrous  gas  are  given  out.  If, 
in  place  of  treating  the  red  oxide  with  fulphurous  acid, 
this  oxide  be  expofed  to  a  red  heat,  along  with  fulphite 
of  foda,  the  oxide  is  reduced,  anc}  the  fulphite  of  foda 
is  converted  into  a  fulphate,  but  with  excefs  of  foda, 
becaufe  the  fulphuric  acid  formed,  cannot  faturate  the 
fame  quantity  of  foda.  Hence  it  appears,  that  the 
red  oxide  of  lead  gives  up  part  of  its  oxygen  to  the 
fulphurous  acid  when  it  .is  uncqmbined,  and  the  whole 
of  its  oxygen  to  the  acid,  when  it  is  in  combination 

with  potalh  or  foda  *.  *Fourcroy% 

’  #  viii.  86. 

2.  Nitrate  of  Lead. 

.  .  ,844 

I.  Nitric  acid,  a  little  diluted  with  water,  a&s  upon  Prepara- 

lead,  oxidates  it,  and  diffolves  it  with  effervefcence.  fi°n. 

If  the  acid  be  too  ftrong,  there  remains  behind  a  dry 
oxide.  This  oxide  is  equally  foluble  in  nitric  acid. 

No  precipitate  is  formed  in  the  folution  by  the  ad¬ 
dition  of  water.  It  has  at  firft  a  fweetifh,  then  an  af- 
tringent,  acid  tafte.  By  evaporating  the  folution,  it 
affords  on  cooling,  regular  cryftals  in  the  form  of  flat 
triangles  •,  and  by  flow,  fpontaneous  evaporation,  the  lg^5 
angles  are  truncated.  Sometimes  fix-fided  truncated  Properties, 
pyramids  are  obtained,  with  the  faces  alternately  broad 
and  narrow.  Thefe  cryftals  decrepitate  ftrongly  on 
burning  coals,  and  give  out  brilliant  fparks.  The 
fait  is  decompofed,  and  a  yellow  or  red  oxide  of  lead 
remains  behind.  Nitrate  of  lead  is  decompofed  by  the 
alkalies,  and  precipitated  in  the  form  of  white  oxide. 

It  is  precipitated  of  a  black  colour,  by  means  of  the 
fulphurets  and  hydrofulphurets  5  it  is  alfo  decompofed 
by  fulphuric  acid  and  the  fulphates,  which  form  a  thick, 
white,  foluble  precipitate  of  fulphate  of  lead.  Sulphur¬ 
ous  acid  alfo  precipitates  this  fait  in  the  form  of  fulphate 
of  lead.  .  #  1S46 

2.  The  former  fait  is  a  compound  of  nitric  acid  and  With  the' 
the  yellow  oxide  \  but  when  nitric  acid  combines  with  white  ox- 
the  white  oxide,  the  fait  cryftallizes  in  yellow  colour- lC*e* 

ed  brilliant  feales,  which  are  very  foluble  in  water. 

This  fait  may  alfo  be  prepared  by  boiling  together  a 
quantity  of  nitrate  of  lead  with  the  yellow  oxide,  along 
with  lead  in  the  metallic  ftate.  The  lead  deprives  the 
yellow  oxide  of  part  of  its  oxygen,  and  the  whole  is 
converted  into  the  white  oxide,  and  combines  with  the 

acid.  ...  .  i847 

3.  But  if  nitric  acid  be  poured  on  the  red  oxide  of  Acftion  on. 
lead,  heat  is  produced,  the  oxide  becomes  white,  part  red  oxide., 
is  diffolved,  and  part  falls  to  the  bottom  in  the  form  of 

4  O  Z  a. 
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Lerul,  See.  a  blaek  powder.  Tins  powder  Is  the  brown  oxide  of 

“V - -  lead,  with  the  greateft  proportion  of  oxygen,  part  of 

which  it  has  derived  from  the  red  oxide,  which  is  then 
Converted  into  the  white.  About  ^  of  the  red  oxide 
are  diffolved  in  the  acid,  but  are  previoufly  reduced  to 
the  ftate  of  white  oxide,  and  the  oxygen  which  has 
been  given  out,  combines  with  the  remaining  if,  and 
converts  it  to  the  {fate  of  brown  oxide.  Thus  it  ap¬ 
pears,  that  the  red  and  the  brown  oxides  of  lead  do  not 
form  compounds  with  nitric  acid.  They  mu  ft  be  de¬ 
prived  of  a  portion  of  their  oxygen,  and  converted  in¬ 
to  the  white  or  yellow  oxides,  before  they  are  loluble 
in  this  acid. 

4.  Mtiriate  of  Lead. 

I.  Muriatic  acid  a£ts  feebly  on  lead  or  its  oxide  \  but 
when  it  is  heated  with  the  latter,  part  of  the  oxide 
combines  with  the  acid,  becomes  foluble  with  ex- 
cefs  of  acid,  and  affords  cryftals  in  the  form  of  fliining 
filky  needles,  which  are  not  deliquefeent  in  the  air,  but 
are  foluble  in  water,  and  have  an  aftringent  tafte. 
This  fait  may  be  formed  by  adding  an  alkaline  muriate 
to  a  folution  of  nitrate  of  lead.  A  white  thick  precipi¬ 
tate  is  immediately  formed.'  The  muriate  of  lead  thus 
obtained,  has  a  fwcetifli  tafte,  and  is  foluble  in  about  30 
times  its  weight  of  water;  When  heated,  it  readily 
melts,  and  gives  out  a  white  vapour,  which  condenfes 
into  a  cryftalline  powder.  When  this  fait  is  melted, 
it  affumes  the  appearance  of  a  femivitreous,  fliining, 
grayifti  mafs,  which  has  been  called  plumbum  corneum , 
or  horny  lead .  This  fait  is  decotnpofed  by  fulphuric 
acid.  Its  component  parts  are,  according  to 

Klaproth.  Kirwan. 

Acid,  13.5  18.23 

Oxide  of  lead,  86.5  81.77 
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infoluble  in  nitric  aeid.  The  addition  of  fugar,  honey,  Lead,  &c; 
or  feme  vegetable  matter,  by  depriving  it  of  part  of  its 
oxygen,  renders  it  foluble  in  this  acid. 

6.  Fluate  of  Lead. 


100.0 


100.00 
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2.  When  muriatic  acid  is  flightly  heated  with  the 
red  oxide  of  lead,  the  acid  is  converted  into  oxymuri- 
atic  acid  ;  while  the  oxide,  deprived  of  part  of  its  oxy¬ 
gen,  unites  to  another  portion  of  the  acid,  and  forms 
muriate  of  lead  in  the  ftate  of  white  powder. 

5.  Hyperoxy muriate  of  Lead. 

When  oxymuriatic  acid  gas  is  made  to  pafs  through 
water,  having  a  white,  yellow,  or  red  oxide  of  lead,  it  is 
abforbed.  The  oxide  becomes  at  firft  black  or  brown, 
and  is  then  diffolved.  The  hyperoxymuriate  which  is 
formed,  remains  in  folution  of  a  yellow  colour.  This 
folution  being  precipitated  with  potafh  or  foda,  the 
oxide  of  lead  is  depotited,  of  a  reddifli  brown  colour. 
This  fait  may  be  obtained  by  pouring  oxymuriatic  acid 
on  nitrate  t>f  lead.  No  precipitate  is  at  firft  formed,  but 
in  the  end  a  brownifli  red  powder  appears;  This  fait 
is  more  foluble  than  muriate  of  lead,  and  is  readily  de- 
compofed.  The  brown  oxide  of  lead,  which  is  ob¬ 
tained  by  decOmpofing  this  fait,  according  to  the  experi¬ 
ments  of  Vauquelin,  poffeffes  very  different  properties 
from  thofe  of  the  other  oxides  of  this  metal.  It  is  cf 
a  deep  fhining,  velvet-brown  colour.  Heated  with  the 
blow-pipe,  it  becomes  yellow,  and  melts.  On  red-hot 
coals  it  is  reduced  *,  it  gives  out  pure  hydrogen  gas, 
when  it  is  heated  in  a  retort,  and  there  remains  behind 
&  litharge  of  lead.  It  diffolves  in  nitrous  acid,  but  is 
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TliL  fait  may  be  formed  by  pouring  a  folution  of  an 
alkaline  fluate  into  a  folution  of  nitrate  of  lead.  An 
infoluble  infipid  fait  is  thus  formed,  which  is  decom- 
pofed  by  fulphuric,  nitric,  and  muriatic  acids. 

7.  Borate  of  Lead. 

This  fait  h  formed  in  the  fame  way  as  the  laft,  and 
is  in  the  ftate  of  white  powder.  It  melts  before  the 
blow-pipe,  into  a  colourlefs  glafs. 

8.  Phofphate  of  Lead. 

1.  Liquid  phofphoric  acid  a£ts  very  flowly  uponprepai 
lead,  and  converts  it  into  a  white,  infoluble  phofphate.  tion, 

It  may  be  formed,  however,  by  adding  an  alkaline 
phofphate  to  the  nitrate  of  lead.  With  an  excefs  of 
acid  this  fait  becomes  fufible  by  heat,  and  when  it 
cools,  affumes  the  form  of  regular  polyhedrons.  It  is 
decompofed  by  red-hot  charcoal,  which  converts  it  in¬ 
to  phofphorus  and  lead,  while  the  carbone  of  the  char¬ 
coal  is  converted  into  carbonic  acid.  It  is  decompof¬ 
ed  by  fulphuric,  nitric,  and  muriatic  acids,  and  by  the 
alkaline  carbonates*  *  j 

2.  This  fait  is  frequently  found  native,  cryftallized  Native, 
in  fix-tided  prifms,  of  a  green  or  yellow'  colour.  It  is 
foluble  in  pure  foda,  but  infoluble  in  water.  The 
component  parts  of  a  phofphate  of  lead  from  Wanlock- 
head  in  Scotland,  according  to  the  analyfts  of  Kla¬ 
proth,  ai‘e  the  following. 


Oxide  of  lead, 
Phofphoric  acid, 
Muriatic, 


80.00 

18.00 

1.62 

99.62  ' 


9.  Carbonate  of  Lead* 


*  zfm 

ii.  125. 
Tranjl. 
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1.  Carbonic  acid  wdiich  has  no  a&ion  on  lead,  com- Prepara- 

bines  wtith  its  oxide,  w'hich  is  converted  into  the  car- tion. 
bonate  of  lead  )  or  this  fait  may  be  prepared  by  the  de- 
compofition  of  a  foluble  fait  of  lead  by  an  alkaline  car¬ 
bonate.  Thus  precipitated,  it  is  in  the  ftate  of  white 
powder,  which  has  neither  tafte  noi*  fmell,  and  is  in¬ 
foluble  in  water,  but  it  is  foluble  in  pure  potafh.  ^55 

2.  This  fait  is  frequently  found  native,  of  a  w  hi  tifli  Native, 
colour,  and  cryftallized  in  tables,  in  fix-tided  prifms, 
or  in  regular  o&ahedrons*  The  fpecific  gravity  is 
7.2357.  It  is  infoluble  in  water.  By  the  a6Hon  of 
the  blow'-pipe  on  charcoal,  the  acid  is  diriven  off',  and 
the  lead  is  revived.  The  component  parts  of  carbo¬ 
nate  of  lead,  are,  according  to 

Bergman.  Klaproth. 

Acid,  16  16.33 

Yellow  oxide,  84  83.67 

100  100.00 

3.  Cerufe  or  white  lead,  which  is  employed  as  a  fcad> 
paint,  is  a  carbonate  of  lead,  combined  with  a  certain 

proportion 
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ta'l,  See.  proportion  of  oxide.  It  is  prepared  by  expofing  thin 
plates  of  lead  to  the  vapour  of  vinegar.  A  range  of 
pots  are  placed  on  tanners  bark  or  horfe  dung,  that 
they  may  receive  a  moderate  heat.  Thefe  are  cover¬ 
ed  with  plates  of  lead,  *which  are  full  of  holes.  An¬ 
other  range  of  pots  is  placed  above  thefe,  covered  in 
like  manner  with  plates  of  lead,  and  fo  on,  till  the 
whole  chamber  is  filled.  The  acid  is  decompofed  5  part 
nf  the  lead  remains  in  the  Hate  of  oxide,  while  the 
greateft  proportion  is  converted  into  a  carbonate,  which 
is  the  white  iead  of  commerce. 

10.  Arfeniate  of  Lead. 

When  lead  is  digefted  in  a  folution  of  arfenic  acid, 
the  furface  is  blackened,  and  becomes  covered  with 
a  white  powder.  When  lead  filings  are  diftilled  with 
double  their  weight  of  folid  arfenic  acid,  the  mixture 
melts  into  a  tranfparent  mafs.  A  fmall  quantity  of 
arfenious  acid  is  feparated,  and  there  remains  behind  a 
vhitifh  glafs,  which  being  diluted  with  water,  lets 
fall  a  white  powder,  whilft  part  of  the  arfenic  acid  is 
diflblVed.  The  lead  in  this  cafe  has  deprived  the  ar¬ 
fenic  acid  of  part  of  its  oxygen,  and  in  the  date  of 
white  oxide  has  combined  with  another  portion  of  the 
acid*  The  arfeniate  of  lead  is  not  foluble  in  water. 
By  heat  it  fufes  into  a  white  glafs.  This  fait  is  found 
1857  native,  and  by  the  analyfis  of  Mr  Chenevix  it  is  com- 
Compofi-  p0fed  0f 

Acid,  _  33 

White  oxide,  63 

Water,  4 

100 

11.  Tungftate  of  Lead. 

Tungftic  acid  feparates  the  oxide  of  lead  from  itsfo- 
lution  in  nitric  acid,  and  forms  a  tungftate  of  lead,  in 
the  form  of  a  white  powder. 

12.  Molybdate  of  Lead. 

When  molybdic  acid  is  added  to  the  folution  of  lead 
in  nitric  acid,  it  forms  a  copious  white  precipitate, 
which  is  molybdate  of  lead.  This  fait  is  found  native, 
and  cryftallized  in  cubes  or  rhomboidal  plates.  It  is  of 
a  yellow  colour,  infoluble  in  water,  but  foluble  in  fixed 
alkalies  and  nitric  acid.  It  is  decompofed  by  muriatic 
acid.  The  component  parts,  as  afeertained  by  Kla¬ 
proth,  are, 

Acid,  34.7 

Oxide,  65.3 

100.0 

13.  Chromate  of  Lead. 

An  alkaline  chromate  mixed  with  the  folution  of 
nitrate  of  lead,  forms  a  precipitate  in  the  ftate  of  red 
powder,  which  is  chromate  of  lead*  This  fait  is 
found  native,  of  a  reddilh  yellow  colour,  and  cryftal¬ 
lized  in  four-fided  prifrns,  terminated  by  four-fided 
pyramids.  The  fpecific  gravity  is  about  6.  It  is  folu¬ 
ble  in  the  fixed  alkalies,  but  infoluble  in  water.  It 
is  decompofed  by  muriatic  and  fulphuric  acids,  but 
diiTolves  without  decompofition  in  nitric  acid.  Ac*- 
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cording  to  the  analyfis  of  Vauquelin,  it  is  compo-  head, 
fed  of  v  ’ 

Acid,  34.9 

Oxide,  65.1 


100.0 

14.  Acetate  of  Lead.  ) 

t  1S58 

1.  The  combination  of  acetic  acid  and  lead  was  for-  Names, 
merly  known  by  the  names  of  extraB  of  Saturn ,  fait  of 
Saturn ,  fugar  of  Saturn ,  or  fugar  of  lead .  This  acid 
oxidates  lead,  and  dilfolves  the  oxides  with  great  faci-  ^59 
lity.  It  is  formed  by  diflblving  carbonate  of  lead  or  Prepara- 
cerufe  in  acetic  acid,  or  by  expofing  thin  plates  of  lead  don. 

to  the  a£lion  of  acetic  acid  in  earthen  veflels.  After  the 
acid  has  been  fufficiently  faturated,  and  the  folution 
concentrated  by  evaporation,  the  acetate  of  lead  is  de- 
pofited  in  fmall  cryftals.  l85a 

2.  This  fait  is  in  the  form  of  fmall  cryftals,  which  Properties, 
are  flat,  four-fided  prifms,  terminated  by  two-fided  funl- 

mits.  It  has  an  aftringent  fweetifti  tafte.  The  fpeci¬ 
fic  gravity  is  2.345.  It  is  not  very  foluble  in  water, 
without  an  excefs  of  acid.  It  undergoes  no  change  by 
expofure  to  the  air.  By  its  folution  in  water,  a  fmall 
quantity  is  depofited  in  the  form  of  white  powder,  which 
is  a  carbonate  of  lead,  formed  by  the  carbonic  acid 
which  exifts  in  the  water.  lS6l 

3.  Acetate  of  lead  is  decompofed  by  fulphuric,  mu-Decompofi 
riatic,  fluoric,  and  phofphoric  acids.  It  is  decotnpo-  tion. 

fed  by  heat.  By  diftillation  it  affords,  according  to 
the  experiments  of  Prouft,  from  1 60  parts  of  the  fait 
1 2  parts  of  flightly  acidulated  water  j  with  a  greater 
heat,  72  parts  of  a  yellow  liquid,  having  the  odour 
of  alcohol,  which  had  fomething  of  an  empyreumatic 
fmell.  Ammonia  was  difengaged,  by  adding  lime  to 
the  liquid  \  and  when  the  liquid  was  faturated  with 
potafh,  and  remained  at  reft  for  24  hours,  a  third  part  / 
of  oil  feparated,  and  floated  on  the  furface.  This  oil, 
which  had  a  ftrong  odour,  was  removed,  and  the  li¬ 
quid  diftilled  with  a  moderate  heat.  The  firft  part 
that  came  over  mixed  with  water  like  alcohol,  and 
was  almoft  as  volatile  as  ether.  When  it  was  brought 
into  contact  with  a  burning  body,  it  gave  out  a  white 
flame. 

15.  Oxalate  of  Lead. 

Oxalic  acid  very  readily  tarnifhes  lead,  and  at  lafl 
corrodes  it.  It  readily  dilfolves  the  oxide  3  and  when 
it  is  faturated,  the  folution  becomes  thick,  and  depo- 
fits  fmall  ftuning  cryftals,  which  become  readily  opaque 
by  expofure  to  the  air.  This  fait  may  be  formed  by 
pouring  oxalic  acid  into  the  folutions  of  nitrate,  mu¬ 
riate,  or  acetate  of  lead.  It  is  fcarcely  foluble  in  wa¬ 
ter,  without  an  excefs  of  acid.  The  component  parts 
are, 

Acid,  41.2 

Oxide,  58.8  , 


1 00.0 

16.  Tartrate  of  Lead. 

Tartaric  acid  combines  with  the  oxide  of  lead,  op 
forms  a  precipitate  in  the  ftate  of  an  infoluble  white 
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powder,  from  the  folution  of  lead  in  nitric  and  muriatic 
acids.  It  is  compofed  of 

Acid,  .  34 

White  oxide,  66 

ioo  *. 

ly.  Tartrate  of  Potato  and  Lead. 

This  triple  fait  is  obtained  by  boiling  the  oxide  of 
lead  in  tartar  with  water.  It  is  infoluble,  and  is  not 
decompofed  by  the  alkalies. 

1 8.  Nitrate  of  Lead. 

By  adding  citric  acid  to  a  folution  of  acetate  of  lead, 
a  citrate  of  lead  precipitates  in  the  form  of  powder, 
which  is  fcarcely  foluble  in  water. 

19.  Malate  of  Lead. 

This  fait  is  obtained  by  adding  malic  acid  to  a  folu¬ 
tion  of  the  nitrate  or  acetate  of  lead.  The  malate  of 
lead  precipitates  in  the  form  of  fine  light  flakes.  It  is 
foluble  in  acetic  and  diluted  nitric  acids. 

20.  Benzoate  of  Lead. 

Benzoic  acid  has  but  a  feeble  a£lion  on  lead.  By 
evaporating  the  folution,  cryftals  of  a  brilliant-white 
colour  are  obtained,  which  are  benzoate  of  lead.  This 
fait  undergoes  no  change  by  expofure  to  the  air,  is  fo¬ 
luble  in  water  and  alcohol,  is  decompofed  by  heat,  and 
by  the  fulphuric  and  muriatic  acids. 

Zi.  Succinate  of  Lead. 

Succinic  acid  combines  with  the  yellow  oxide  of 
lead,  and  yields  (lender  foliated  cryftals,  which  are  nearly 
infoluble  in  water,  but  foluble  in  nitric  acid. 

22.  Saccolate  of  Lead. 

When  facla&ic  acid  is  added  to  folution  of  nitrate  of 
lead,  a  white  precipitate  is  obtained,  which  is  facco- 
late  of  lead. 

23.  Suberate  of  Lead. 

Suberic  acid  forms  a  precipitate  when  added  to  the 
folution  of  lead  in  acetic  and  nitric  acids. 

24.  La&ate  of  Lead. 

La<£tic  acid,  after  it  has  been  digefted  upon  lead 
for  fome  days,  diflolves  a  portion  of  it.  The  folu¬ 
tion  has  a  fweet,  aftringent  tafte,  but  it  does  not  cry- 
ftallize. 

II.  A6lion  of  the  Alkalies,  &.c.  on  Lead. 

1.  The  alkalies  and  earths  have  no  aflion  whatever 
on  lead.  The  alkalies,  however,  promote  its  oxidation 
by  the  air,  on  account  of  the  attra&ion  which  they  pofi 
fefs  for  the  oxide  of  lead. 

2.  The  alkalies  and  alkaline  earths  unite  readily 
with  the  oxide  of  lead.  Lime  water  digefted  fome  time 
with  oxide  of  lead  in  the  ftate  of  litharge,  diflolves  this 
oxide  better  than  the  red.  When  the  folution  is  eva¬ 
porated,  it  affords  fmall,  tranfparent,  iridefeent  cry¬ 
ftals,  not  more  foluble  than  lime.  The  alkaline  ful- 
phates  decompofe  this  compound  of  oxide  of  lead  and 


lime.  It  is  alfo  decompofed  by  fulphurated  hydrogen  Lead,  &c. 
gas,  and  by  fulphuric  and  muriatic  acids,  which  latter 
convert  the  lead  into  a  fulphate  and  muriate.  This 
folution  blackens  wool,  the  nails,  hair,  the  white  of  an 
egg  •  but  has  no  a&ion,  and  produces  no  change,  on 
filk,  on  the  toin,  or  the  yolk  of  an  egg.  It  has  been 
obferved,  that  the  Ample  mixture  of  red  oxide  of  lead 
and  of  lime,  which  latter  converts  it  to  white,  produ¬ 
ces  a  black  colour  on  animal  matters.  It  is  fometimes 


employed  for  dyeing  the  hair.  It  had  formerly  been 
obferved  by  Bergman,  that  the  cauftic  fixed  alkalies 
diffolve  the  oxide  of  lead,  which  takes  place  when  thefe 
bodies  are  added  in  excefs  to  the  precipitate  of  this  me¬ 
tal  from  its  folution.  ^ 

3.  The  earths,  but  efpecially  alumina  and  iilica,  rea-  Earths/ 
dily  combine  with  the  red  oxide  of  lead,  by  the  a&ion 

of  heat ;  and,  when  the  proportion  of  oxide  is  confider- 
able,  the  compound  is  a  heavy,  uniform,  vitreous  mafs, 
which  has  been  called  glafs  of  lead .  It  is  on  account 
of  the  ftrong  tendency  of  the  oxide  of  lead  to  vitrifi¬ 
cation,  and  which  it  communicates  to  earthy  matters, 
that  it  is  employed  in  the  compofition  of  glafs  in  the 
proportion  of  from  f  to  This  oxide  was  only  em¬ 
ployed  formerly,  for  the  preparation  of  enamels,  and 
for  glazing  pottery  and  ftone  ware }  but  it  is  now  ge¬ 
nerally  ufed  after  the  example  of  the  Englilh  manufac¬ 
turers,  in  the  fabrication  of  glafs,  in  moft  countries  of 
Europe.  . 

4.  Lead  has  no  adlion  on  the  fulphates.  It  burns  Sulphates, 
ilowly  -with  the  afliftance  of  the  nitrates.  When  nitre, &c. 

in  the  ftate  of  fine  powder,  is  thrown  into  melted  lead, 
raifed  to  a  red  heat,  there  is  fcarcely  any  perceptible 
flame ;  and,  when  the  adlion  has  ceafed,  the  oxide  is 
found  in  fmall  yellowifti  iemi vitrified  feales,  fimilar  to 
thofe  of  litharge.  18 66 

5.  There  is  a  perceptible  adlion  between  lead  and  Muriates, 
the  muriates,  fome  of  which  have  given  rife  to  feveral 
important  proceffes  in  chemiftry,  and  in  the  arts.  It 

had  been  long  obferved,  that  a  plate  of  lead  immerfed 
in  water,  faturated  with  muriate  of  foda,  was  foon  co¬ 
vered  with  a  cruft  of  white  oxide.  It  was  alfo  known, 
that  the  red  oxide  of  mercury  and  litharge  became 
white  when  kept  in  contadl  with  muriate  of  foda  dif- 
folved  in  water.  This  procefs,  which  is  promoted  by 
agitation,  is  one  of  the  great  defiderata  of  modern  che¬ 
miftry,  to  be  able  to  decompofe  common  fait  for  the 
purpofe  of  obtaining  the  foda.  It  was  at  firft  fuppofed, 
that  this  was  a  partial  decompofition,  from  which  a 
fmall  quantity  of  muriate  of  lead  only  was  obtained  \ 
that  the  decompofition  was  aided  by  heat  5  and  that  it 
was  by  this  procefs  that  a  brilliant  yellow  muriate  of 
lead,  much  employed  in  painting  under  the  name  of 
EtjghJh  yellow,  was  prepared.  ^67 

This  fubjeft  has  been  greatly  elucidated  by  the  ex-  Hecompofi- 
periments  and  refearches  of  Vauquelin.  He  took  feven  6°° 
parts  of  litharge  reduced  to  powder,  and  one  of  mu-  ^te  0  ^ 
riate  of  foda  mixed  togeter,  and  moiftened  with  a  fuf- 
ficient  quantity  of  water,  to  reduce  them  to  the  liquid 
ftate,  and  then  agitated  the  mixture  for  feveral  hours  to 
promote  the  reciprocal  a&ion.  The  oxide  became 
white,  and  increafed  in  volume,  and  the  mixture  ad- 
forbing  the  water,  became  of  a  more  folid  confidence. 

Having  added  new  quantities  of  water  during  four 
days,  and  diluted  the  whole  in  feven  or  eight  parts  of 
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X/atl,  &c.  this  liquid,  it  was  filtefed.  The  liquid,  which  was 
-y— — '  now  fenfibly  alkaline,  contained  a  little  muriate  of 
lead,  but  no  trace  of  muriate  of  foda.  When  it  was 
evaporated  to  TL-  of  its  bulk,  it  yielded  cryftals  of  car¬ 
bonate  of  foda,  which  were  opaque,  by  being  contami¬ 
nated  with  muriate  of  lead.  The  oxide  of  lead  which 
remained,  had  increafed  about  of  the  weight  \  it  be¬ 
came  of  a  fine  citron-yellow  colour,  with  a  moderate 
heat,  and  loft  0.025  *ts  weight.  It  was  infoluble  in 
water.  Soda  diffolved  a  portion  of  this  oxide,  as  did 
alfo  diluted  nitric  acid.  By  this  means  the  muriate  t>f 
lead  was  Separated  pure  and  cryftallized  5  and  the  mafs 
which  remained  after  the  aftion  of  muriate  of  foda  and 
lead,  exhibited  the  characters  of  a  muriate  of  lead  con¬ 
taining  an  excels  of  oxide. 

From  thefe  experiments  Vauquelin  concludes,  that 
the  litharge  which  has  been  employed  in  the  decompo- 
fition  of  lea  fait,  is  a  muriate  of  lead  with  excels  of 
©xide  •,  that  the  cauftic  alkalies  diffolve  this  fait,  but 
do  not  decompofe  it  5  that  the  affinity  of  muriate  of 
lead  for  an  excefs  of  the  oxide  of  this  metal,  is  the 
caufe  of  the  decompofition  of  muriate  of  foda  by  means 
of  litharge  }  that  the  excefs  of  oxide  gives  to  the  muri¬ 
ate  of  lead  the  property  of  alfuming  a  brilliant  yellow 
colour  by  heat,  a  property  which  the  fimple  muriate  of 
lead  does  not  pollefs  5  that  the  fame  excefs  of  lead  ren¬ 
ders  it  infoluble  in  water,  and  that  this  excefs  may  be 
taken  up  by  the  nitric  acid,  which  reduces  it  to  the 
ftate  of  ordinary  muriate  of  lead.  The  fame  philofo- 
pher  has  confirmed  thefe  inferences,  by  (hewing  that 
cauftic  foda  decompofes  the  common  muriate  of  lead, 
only  by  bringing  it  to  the  ftate  of  muriate  with  excels 
of  oxide,  which  is  characterized  by  being  in  the  form  of 
powcler,  and  the  yellow  colour,  which  is  communica¬ 
ted  by  heat,  and  its  decompofition  by  nitric  acid,  which 
converts  it  into  nitrate  of  lead,  and  fimple  muriate  of 
lead.  Thus,  it  appears,  that  the  oxide  of  lead  decom¬ 
pofes  the  muriate  of  foda,  by  double  affinity  5  namely, 
by  the  affinity  of  the  oxide  for  muriatic  acid,  and  that 
of  the  muriate  of  lead  for  an  excefs  of  oxide.  A  con- 
fiderable  quantity  of  the  latter,  therefore,  is  neceffary 
for  the  complete  decompofition.  Five-fixths,  at  lead, 
are  required  to  form  the  muriate  with  excefs  of  oxide. 
Muriate  of  litharge  then  decompofes  fea  fait  completely,  when  in 
lonia.  fufficient  quantity,  while  foda  only  decompofes  the  mu¬ 
riate  of  lead  partially,  and  reduces  it  to  the  ftate  of  mu¬ 
riate  with  excefs  of  oxide  *,  but  the  carbonate  of  foda 
effeCh  the  entire  decompofition  of  this  fait. 

6.  The  decompofition  of  muriate  of  ammonia  by 
lead,  and  efpecially  by  its  oxide,  has  been  long 
known.  The  oxides  of  lead  triturated  with  this  fait 
in  a  mortar  in  the  cold,  difengage  ammonia,  which  is 
very  perceptible  by  its  fmell.  By  diftilling  a  mixture 
of  one  part  of  red  oxide  of  lead  and  two  of  muriate  of 
ammonia  in  a  retort,  very  pure  cauftic  ammonia  is 
obtained.  If  the  red  oxide  has  remained  for  any 
length  of  time  expofed  to  the  air,  it  gives  out,  during 
the  procefs,  a  little  carbonate  of  ammonia.  The  hy- 
peroxymuriate  of  potafti  produces  a  detonation  with 
lead.  A  mixture  of  three  parts  of  this  fait  with  one 
of  lead,  gives  out  a  vivid  flame  by  percuflion.  The 
other  falts,  as  the  phofphates,  fluates,  &.c.  have  no  ef¬ 
fect  on  lead.  By  the  action  of  the  blow-pipe,  they 
combine  with  its  oxides,  and  form  ycllowifh,  or  gray, 
opaque,  or  tranfparent  glaffes. 


III.  Alloys. 
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Lead,  &c. 

1.  Lead  combines  with  arfenic  by  fufioh,  and  the vv^ith  arfe- 
compound  is  a  brittle  lamcllated  alloy.  When  the  ox- me. 

ides  of  thefe  metals  are  combined  together  by  means  of 
heat,  a  vitreous  mafs  of  a  red  colour  is  formed. 

2.  The  alloys  of  lead  with  tungften,  molybdena,  and 
the  newly  difeovered  metals,  are  not  known. 

3.  Cobalt  feems  to  have  little  affinity  for  l^ad.  Cobait 
Equal  parts  of  the  two  metals  being  fufed  together, 
were  found,  when  the  m2fs  cooled,  to  be  in  feparate 
malles.  The  heavieft  metal  occupied  the  inferior  part 

of  the  veflel,  and  the  lighter  the  upper  part.  An  alloy 
of  lead  and  cobalt  has  been  formed  by  introducing  co¬ 
balt  in  powder  within  plates  of  lead,  and  covering  them 
with  charcoal,  to  exclude  the  air*  A  brittle  mafs, 
which  affumed  a  better  polifli  than  lead,  was  obtain¬ 
ed  from  equal  parts  of  the  two  metals*  by  the  applica¬ 
tion  of  heat.  The  t\v6  metals  in  different  proportions 
afforded  an  alloy  which  differed  in  hardnefs,  fpecific 
gravity  and  malleability,  according  as  the  one  or  the 
other  metal  predominated.  -  . 

4.  Lead  forms  with  bifmuth  an  alloy  of  a  clofe  grain,  Bifmuth. 
and  a  dark  gray  colour.  This  alloy,  when  the  bifmuth 

is  not  in  great  proportion,  poffeffes  confiderable  duc¬ 
tility.  Bifmuth  has  the  property  of  increafing  the  tena¬ 
city  of  lead.  The  fpecific  gravity  of  the  alloy  of  lead 
and  bifmuth  is  greater  than  the  mean. 

5.  When  lead  is  combined-  with  one-eighth  of  its  Antimony 
weight  of  antimony,  it  forms  an  alloy  which  poffeffes 

great  tenacity.  When  they  are  combined  in  equal 
parts,  the  alloy  is  very  brittle.  Two  parts  of  lead 
wdth  one  of  antimony,  give  a  brittle  alloy  in  fmall 
grains  fimilar  to  thofe  of  iron.  Four  parts  of  lead 
with  one  of  antimony,  afford  ail  alloy  of  greater  duc¬ 
tility,  and  in  larger  grains.  Four  parts  of  lead  with 
one-half  of  antimony,  give  a  Very  foft  metal  in  fine 
grains  like  fteel,  and  having  the  fame  colour.  The 
alloy  of  1 6  parts  of  lead  and  one  of  antimony,  differs 
only  from  lead  in  hardnefs.  This  alloy  has  a  greater 
fpecific  gravity  than  the  mean,  and  poffeffes  confider- 
able  tenacity.  It  is  employed  in  the  fabrication  cf 
printing  types.  1873 

6.  Mercury  combines  with  lead  very  readily,  and  Mercury, 
in  all  proportions.  An  amalgam  of  lead  and  mercury 

may  be  formed  by  triturating  the  former  in  filings 
with  the  latter  •>  or,  by  adding  heated  mercury  to 
lead  in  fufion.  This  amalgam  varies  in  folidity,  ac¬ 
cording  to  the  proportion  of  the  two  metals.  It  is  of 
a  white  colour,  is  altered  by  expofure  to  the  air,  and 
affords  cryftals  by  cooling.  The  mercury  is  driven 
off  by  ftrong  heat,  and  when  it  is  triturated  with  wa¬ 
ter,  a  black  powder,  which  is  oxide  of  lead,  feparates. 

The  amalgam  of  lead  and  mercury  becomes  very  li¬ 
quid,  when  it  is  triturated  with  the  amalgam  of  bif-  l8^ 
muth.  To  equal  parts  of  lead  and  bifmuth  melted  in  and  bif- 
au  iron  veflel,  half  the  quantity  of  the  whole  mafs  of  muth. 
hot  fluid  mercury  wras  added,  and  the  mixture  was 
agitated  till  it  cooled.  A  fluid  amalgam  wfas  thus  ob¬ 
tained,  which  does  not  become  folid  by  reft,  or  expo¬ 
fure  to  the  air,  and  which  almoft  entirely  paffes 
through  leather  like  mercury  itfelf.  This  liquidity  of 
lead  and  bifmuth  is  aferibed  to  their  increafed  capacity 
for  caloric  in  a  ftate  of  combination.  When  mercury 
is  thus  fophifticated,  it  may  be  dcte&ed  by  obferving 

the 
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the  fmaller  fpecific  gravity,  and  fubjeftlng  it  to  the 
tell  formerly  mentioned,  of  pouring  it  along  a  lmooth 
furfaee,  when  it  is  found  to  drag  a  tat/. 

7.  An  alloy  of  zinc  and  lead  in  equal  parts  is  hard¬ 
er  and  whiter  than  lead,  and  is  malleable.  The  lead 
is  rendered  volatile  6y  the  zinc,  while  the  latter  is  m 
the  proportion  of  10  or  12  parts  to  one  of  the  former  5 
but  if  the  zinc  be  in  fmaller  proportion,  it  feparates 
from  the  lead.  The  fpecific  gravities  of  the  alloys  of 
zinc  and  lead  are  faid  to  be  greater  than  the  mean  ot 

the  two  metals.  ... 

8.  Lead  combines  with  tin  in  all  proportions. 
Lead,  in  general,  is  found  to  increafe  in  denfity  and 
hardnefs,  when  alloyed  with  tin.  Three  or  four  parts 
of  tin  with  one  of  lead,  according  to  Mufchenbroek 
form  an  alloy  which  poffeffes  twice  the  hardnefs  of 
pure  tin.  The  alloy  of  three  parts  of  tin  and  one  of 
lead  poflfefles  the  greateft  tenacity  of  any  proportion 
of  thefe  metals.  Two  parts  of  lead  and  one  of  tin, 
compofe  an  alloy  which  is  more  fufible  than  either  of 
the  metals.  This  is  the  compofition  of  common  folder. 
Xinfoil  is  a  compound  of  tin  and  lead  ;  and  the  flieet 
lead  employed  for  lining  the  boxes  in  which  tea  is 
brought  from  China  to  Europe,  contains  a  certain 
portion  of  tin,  which  gives  it  hardnefs.  _  This,  how¬ 
ever,  is  alfo  found  to  be  alloyed  with  zinc  and  bif- 
muth. 

One  of  the  moft  lingular  alloys  of  lead  is  that  with 
bifmuth  and  tin,  which  has  been  called,  from  its  eafy 
fufibility,  the  fufible  alloy .  Eight  parts  of  bifmuth, 
five  of  lead,  and  three  of  tin,  are  the  proportions  pro- 
pofed  by  Darcet  for  this  alloy,  which  is  fo  fufible, 
that  it  remains  liquid  at  the  temperature  of  boiling 
vratcr.  This  alloy  cryftallizes  by  (low  cooling.^ 

Lead  and  its  various  preparations  are  applied  to  a 
great  variety  of  purpofes  in  the  arts.  In  the  metallic 
ftate  it  is  employed  in  the  conftruction  of  numerous 
vcffels.  In  the  ftate  of  oxide  it  is  ufed  as  a  paint,  and 
in  the  fabrication  of  enamels  for  porcelain  and  pottery, 
and  in  the  preparation  of  coloured  glafs  and  artificial 
precious  Hones.  Some  of  its  falts  are  of  great  impor¬ 
tance  in  the  arts,  as  the  acetate  in  dyeing,  and  the 
carbonate  or  cerufe  in  painting. 

The  greateft  caution  ought  to  be  obferved,  how¬ 
ever,  in  the  ufe  of  leaden  veffels  in  domeftic  economy, 
in  which  fuhftances  are  preferved  which  are  to  be 
taken  internally,  particularly  thofe  which  contain  acids 
that  are  apt  to  diffolve  the  lead  ;  and  as  the  effe&s  of 
lead  are  fo  deleterious  to  the  animal  economy  when 
taken  internally,  this  caution  cannot  be  too  ftri&ly  ob¬ 
ferved. 

Sect.  XVIII.  Of  IRON  and  its  Combinations . 

1,  Iron  is  one  of  the  moft  important  and  moft  ufe- 
ful  of  the  metals,  and  it  is  fortunately  one  of  the  moft 
abundant.  It  is  fuppofed  that  it  wfas  riot  fo  early 
known  as  feme  of  the  other  metals,  which,  on  ac¬ 
count  of  their  fcarcity  and  durability,  have  been  held 
in  higher  eftimation,  and  dignified  with  the  name  of 
precious  metals.  But  perhaps  the  difficulty  of  extraft- 
ing  and  working  iron  prevented  it  from  being  fo  gene¬ 
rally  applied  to  thofe  purpofes  to  which,  on  account  of 
its  valuable  properties,  it  is  peculiarly  appropriated. 

2.  Iron,  as  it  is  the  moft  ufeful  of  the  metals,  fo, 


ns  it  lias  been  obferved,  it  is  the  moft  abundant,  and  Iren,  &e. 
at  the  fame  time  the  moft  univerfally  diffufed.  Iron 
ex  ids  in  fivj  different  ftates,  but  in  ttyffc  it  exhibits 
the  greateft  variety  of  any  other  of  the  metals.  It  is 
found  in  the  metallic  ftate,  in  that  of  alloy  with  other 
metals.;  in  the  ftate  of  fulphuret,  in  the  ftate  of  ox¬ 
ide,  and  combined  with  the  acids  forming  falts.  lSg? 

I.  Iron  has  only  been  found  native  in  infulated  maffes, Ores, 
one  of  which,  difeovered  -by  Pallas  in  Siberia,  and 
another,  which  was  found  in  South  America,  long 
occupied  the  attention  of  philofophers  in  fpeculations 
and  difeufiions  concerning  their  origin.  This  point 
remained  unfcttled  till  the  difeovery  of  numerous  other 
fa&s  with  regard  to  fnnilar  produ&ions,  which  have 
proved,  whatever  may  have  been  their  origin  or  mode 
of  formation,  that  thefe  metallic  maffes  have  fallen  from 
the  atmofphere.  2.  Iron  is  frequently  found  in  the 
ftate  of  alloy  with  other  metals  ^  but  in  this  ftate  it  is 
generally  in  very  fmall  proportion.  3.  Combined 
with  fulphur.  This  compound,  or  fulphuret  of  iron, 
which  is  known  to  mineralogifts  by  the  name  of  pyrites, 
is  a  frequent  produ&ion  among  the  ores  of  iron.  Sulphu- 
ret  of  iron  is  found  cryftallized  in  a  great  variety  of  forms. 

Iron  is  alfo  frequently  found  combined  with  carbone. 

This  compound,  now  diftinguifiied  by  the  name  of  car¬ 
buret  of  iron ,  was  formerly  known  by  the  name  of 
black  lead ,  or  plumbago.  4.  But  the  moft  ordinary 
ftate  of  iron  is  that  of  oxide,  and  in  this  ftate  it  ex¬ 
hibits  a  great  variety  of  forms.  It  is  fometimes  in  ir¬ 
regular  and  infulated  maffes  *,  fometimes  regularly 
cryftallized,  and  difpofed  in  veins.  5.  The  native  falts, 

.of  iron  are  very  numerous.  It  has  been  found  in  the 
ftate  of  fulphate,  phofphate,  carbonate,  tungftate,  and 
pruffiate,  arid  there  is  reafon  to  believe,  that  it  exifts  in 
combination  with  many  other  acids.  jgg^ 

3.  The  method  of  allaying  iron  ores,  or  of  extrafting  Anaiyfis. 
the  metal  from  thefe  fubftances  with  which  it  is  com¬ 
bined,  varies  according  to  the  nature  of  the  ore.  It  is 
fir  ft  reduced  into  powder,  and  expofed  to  heat,  to  fe- 
parate  the  moifture  or  fulphur,  or  other  volatile  mat¬ 
ters.  Four  parts  of  the  ore  are  then  to  be  mixed  with 
an  equal  quantity  of  decrepitated  muriate  of  foda,  and 
the  fame  quantity  of  a  mixture  of  equal  parts  of  fluor 
fpar  and  lime,  with  one-half  part  of  charcoal.  This 
mixture  is  expofed  to  a  red  heat  in  a  crucible  nearly 
an  hour,  after  which  the  iron  is  found  in  the  metallic 
ftate  at  the  bottom  of  the  crucible.  In  the  humid 
way,  a  given  quantity  of  iron  ore  may  be  reduecd  to 
powder,  and  digefted  with  fix  parts  of  muriatic  acid, 
which  combines  with  the  iron,  and  other  fubftances  folu- 
blc  in  that  acid,  but  leaves  the  fulphur  and  ftliceouS 
earth  behind.  The  folution  is  then  to  be  faturated 
with  potafti,  by  whieh  the  iron  is  precipitated  in  the 
ftate  of  oxide,  along  with  the  earths  with  which  it  had 
combined.  The  precipitate  is  to  be  well  dried,  and 
fubje&ed  to  a  red-heat.  It  is  then  to  be  reduced  to 
powder,  and  digefted  writh  diluted  nitric  acid.  The 
acid  combines  with  the  earths,  but  leaves  the  iron,  be¬ 
cause  it  is  too  highly  oxidated  to  be  foluble  in  this  acid. 

The  oxide,  after  being  well  wafhed,  is  mixed  with 
charcoal,  and  expofed  to  a  ftrong  heat  in  a  crucible,  by 
which  the  oxygen  is  driven  oft",  and  the  iron  remains 
behind  in  the  metallic  ftate.  lgg^ 

4.  Iron  has  a  peculiar  metallic  brilliancy.  It  is  ofproperties, 
a  grayifh  or  bluiih-white  colour.  The  fpecific  gravity 

of 


CHEMISTRY. 


Iron,  £tc. 


%■  Ann  de 
Chitru  25. 9. 

iS§5 
Ailion  of 
beat. 


1886 

Oxidation. 


1887 

kides  two. 


1888 
ed  oxide. 


of  iron  Is  from  7.6  to  7.89,  and  according  to  fome, 
even  8.16.  It  has  an  aftringent  tafte,  and  when  it  is 
rubbed,  gives  out  a  peculiar  fmcll.  One  of  the  lingu¬ 
lar  properties  of  iron,  is  that  of  poffefting  the  magne¬ 
tic  virtue,  or  of  being  attracted  by  the  magnet.  Iron 
poffeffes  a  eonfiderable  degree  of  malleability,  but  in 
this  property  it  is  inferior  to  gold  or  filver.  It  is  ex¬ 
tremely  du&ile.  It  may  be  drawn  out  into  wire  al- 
moft  as  fine  as  hair.  The  tenacity  of  iron  is  very 
great.  A  wire  .078  of  an  inch  in  diameter  will  fupport 
a  weight,  without  breaking,  equal  to  more  than  500 lb. 
avoirdupois*.  The  texture  of  iron  feems  to  be  fibrous, 
and  to  this,  it  is  fuppofed,  are  owing  its  great  ducti¬ 
lity  and  tenacity. 

5.  Iron  is  one  of  the  molt  infufiblc  of  the  metals. 
It  is  faid  that  it  requires  a  temperature  equal  to  more 
than  1 50°  Wedgwood  for  its  fufion.  It  becomes  red 
long  before  it  melts,  and  different  degrees  of  tempera¬ 
ture  are  ditVmguhhcd  by  the  different  (hades  of  red  which 
it  exhibits.  The  firft  is  called  a  dull  red ,  the  fccond  a 
cherry  red ',  the  third  a  bright  red and  the  fourth  a 
white  heat ,  or  incandefcence . 

6.  When  iron  is  expofed  to  the  air,  the  furfacc  foon 
becomes  tarniihed,  and  is  covered  with  a  brown  pow¬ 
der,  which  is  called  rujl.  This  procefs  is  greatly  pro¬ 
moted  by  the  moiffure  of  the  atmofphere.  This  is  the 
oxidation  of  the  metal,  and  its  converfion  into  an  oxide, 
by  combining  with  the  oxygen  of  the  atmofphere. 
The  procefs  of  ruffing,  then,  is  the  oxidation  of  the 
iron,  and  it  is  owing  to  the  ffrong  affinity  which  ex- 
ifts  between  iron  and  oxygen.  But  ruff  is  not  merely 
a  compound  of  oxygen  and  iron.  It  has  combined  with 
a  certain  proportion  of  carbonic  acid.  This  was  for¬ 
merly  called  faffren  of  mars . 

7.  There  are  two  oxides  of  iron  ;  the  firft,  or  that 
which  contains  the  greateft  proportion  of  oxygen,  is 
common  ruff,  or,  as  it  is  denominated  from  its  colour, 
brown  or  red  oxide  of  iron.  This  oxide  may  be  for¬ 
med  by  expoftng  iron  filings  in  an  open  veffel  to  a  red 
heat,  and  agitating  them  till  they  are  converted  into 
a  red  powder.  This  oxide  confiffs  of 
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The  red  oxide  of  iron  cannot  be  decompofed  by  heat; 
but  when  it  is  expofed  to  heat- with  its  own  weight  of 
iron  filings,  there  is  no  evolution  of  any  gas,  but  the 
iron  filings  are  converted  into  a  black  powder,  and  the 
red  oxide  is  converted  into  a  fimilar  powder.  This  is 
the  black  oxide  of  iirop,  which  contains  the  fmsller 
proportion  of  oxygen.  This  oxide  is  compofed  of 
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This  oxide  may  alfo  be  obtained  by  heating  iron  fil¬ 
ings  for  fome  time  in  water  at  a  temperature  not  un¬ 
der  70°,  or  by  making  the  vapour  of  water  pafs  through 
a  red-hot  tube  containing  iron  wire,  or  fmall  fragments 
of  iron.  The  water  in  thefe  cafes  is  decompofed,  the 
hydrogen  efcapes  in  the  form  of  gas,  and  the  oxygen 
combines  with  the  iron.  This  oxide  was  formerly  cal- 
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led  martial  ethiops .  It  is  this  oxide  which  is  obtained  &  c* 
by  burning  iron  wire  in  oxygen  gas. 

8.  There  is  no  a£lion  between  iron  and  azote.  Hy¬ 
drogen  gas,  which  is  obtained  from  the  decomposition 
of  water  by  means  of  iron  filings  and  fulphuric  acid, 
holds  a  fmall  quantity  of  iron  in  folution.  ,  When  hy¬ 
drogen  gas  is  brought  into  contact  with  the  red  oxide 
of  iron,  it  deprives  it  of  that  proportion  of  oxygen 
which  it  contains  above  the  black  oxide,  and  converts 
it  into  this  oxide. 

9.  Iron  combines  very  readily  w  ith  carbone,  and  Carburet, 
forms  a  carburet.  When  the  charcoal  combines  with 
one-tenth  of  its  weight  of  iron,  it  conffitutcs  a  carburet, 
which  is  found  native,  and  diffinguifhed  by  the  name 

of  plumbago ,  or  black  lead.  This  compound  has  a  me¬ 
tallic  luftre,  is  of  a  bluifti  or  dark-gray  colour,  has  a 
greafy  feel,  and  ftains  the  fingers.  It  is  w  ell  known  as 
the  fubftance  of  which  black-lead  pencils  are  compofed. 

But  there  is  another  combination  of  iron  with  carbone, 
which  forms  one  of  the  moft  important  compounds,  on  ' 
account  of  its  valuable  properties,  and  the  numerous  ' 
ufes  to  which  it  is  applied.  This  is  fteel.  The  dif¬ 
ferent  flates  of  iron  are  owfing  to  its  being  perfedlly 
free  from  contamination  with  other  fubftanees,  or  to  its 
combination  with  carbone  in  different  proportions.  I11 
thefe  different  ftates  it  is  diflinguifhed  by  the  names  of 
cajl  or  crude  iron ,  wrought  iron ,  and  Jleel. 

Crude  or  cajl  iron. — When  iron  is  firft  extracted  Procefs  for 
from  its  ores,  it  is  in  the  ftate  of  what  is  called  crude  obtaining 
iron.  Iron  is  generally  obtained  from  ores  in  the  ftate 
of  oxide,  and  this  is  frequently  mixed  with  clay.  It 
muff  therefore  be  feparated  from  thefe  fubftanees. 

This  is  accomplifhed  by  reducing  the  ore  to  fmall  pieces, 
and  mixing  it  -with  a  flux  compofed  of  limeftone  and 
charcoal.  It  is  then  expofed  to  a  very  ffrong  heat. 

For  this  procefs,  furnaces  are  eonftru&ed  in  fuch  a  way, 
that  the  heat  can  be  raifed  to  a  very  high  temperature. 

The  nature  of  the  procefs  muff:  be  obvious.  The  car¬ 
bone  of  the  charcoal  combines  with  the  oXygcn  of  the 
iron,  and  forms  carbonic  acid,  which  is  driven  off  in 
the  ftate  of  gas.  By  the  ffrong  heat  to  which  the  lime 
and  the  clay  are  fubjeefed,  they  are  fufed  together, 
and  form  a  vitreous  matter,  which  being  lighter  than 
the  iron,  rifes  to  the  furfaee.  The  iron  alio  is  in  a 
ftate  of  fufion  at  the  bottom  of  the  furnace.  When 
the  procefs  is  finifhed,  a  hole  is  opened,  through  which 
the  fluid  iron  flow's,  and  is  received  into  moulds.  This 
is  crude  or  caff:  iron,  or,  in  the  language  of  the  work¬ 
men,/*^  iron .  In  this  ftate  it  is  extremely  brittle  and 
hard,  and  poffeffes  fcarcely  any  malleability.  It  (hill 
contains  a  eonfiderable  proportion  of  carbone,  and  it  is 
not  entirely  free  from  oxygen.  lS^2 

Wrought  Iron. — The  next  procefs  in  the  manu-  Soft  iron, 
failure  of  iron,  is  to  deprive  it  of  thofc  fubftanees 
which  alter  its  properties,  and  prevent  its  application 
to  the  purpofes  of  pure  or  malleable  iron.  The  crude 
iron  is  again  introduced  into  a  furnace,  where  it  is 
melted  by  the  flame  of  combuflible  fubftanees,  which 
is  dire&ed  to  , its  furfaee ;  and  while  it  is  in  the  ftate  of 
fufion,  it  is  conftantly  ftirred,  that  the  whole  of  it 
may  be  uniformly  brought  into  contaft  with  the  air. 

At  laft  it  fwells,  and  gives  out  a  blue  flame;  and  when 
this  is  continued  for  about  an  hour,  the  iron  tegins  to 
acquire  fome  confiftency,  and  at  laft  becomes  folid. 

While  it  is  hot,  it  is  removed  from  the  furnace,  and 
4  P  hammered 
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hammered  by  the  a£lion  of  machinery.  It  is  then  in 
the  ftate  of  wrought  or  foft  iron. 

Steel. — This  is  foft  iron  or  wrought  iron  combined 
with  a  certain  portion  of  carbone.  There  are  dif¬ 
ferent  proceffes  for  the  preparation  of  fleel  )  an“  Jre 
Heel  prepared  by  thefe  proceffes  has  received  differ¬ 
ent  names.  What  is  called  natural  fleel,  is  prepared 
by  expofing  call  iron  to  a  ftrong  heat  in  a  furnace, 
while  its  furface  is  covered  with  fcorite.  In  this  pro- 
cefs,  part  of  the  carbone  of  the  crude  iron  combines 
with  the  oxygen,  from  which  it  is  not  entirely  free, 
and  is  driven  off  in  the  ftate.  of  carbonic  acid  gas. 

The  iron  remains  combined  with  a  finall  proportion  of 
carbone.  The  fleel  prepared  in  this  way  is  of  an  in¬ 
ferior  quality. 

Steel  of  cementation  is  prepared  by  arranging  bars 
of  pure  iron  and  charcoal  in  powder  in  alternate  lay¬ 
ers,  in  large  troughs  or  crucibles,  which  are  carefully 
clofed  up  with  clay.  Thefe  are  expofed  to  heat  in  a 
furnace  for  the  fpace  of  eight  or  ten  days,  when  the 
bars  of  iron  are  found  converted  into  fleel.  This  is 
fometimes  called  blifteredjleel ,  from  blitters  which  ap¬ 
pear  on  the  furface,  or  tilted  fleel,  when  it  is  drawn 
out  into  fmaller  bars  by  the  hammer.  By  breaking 
it  into  pieees,  and  repeated  welding  in  a  furnaee,  and 
afterwards  drawing  it  out  into  bars,  it  is  converted  in¬ 
to  what  is  called  German  or  Jheer  JleeL  Steel  formed 
in  this  way  is  generally  of  a  fuperior  quality  to  natural 
fleel. 

Caft  fleel  is  prepared  by  fufing  natural  fleel  with 
charcoal  powder,  and  pounded  glafs,  in  a  clofe  cru¬ 
cible  *,  or  by  melting  together  30  parts  of  iron,  one  of 
pounded  glafs,  and  one  of  charcoal.  By  this  procefs 
the  bell  kind  of  fleel  is  obtained,  and  it  is  this  which 
is  generally  ufed  for  the  finer  kinds  of  cutting  inftru- 
ments.  Different  opinions  have  been  entertained  con¬ 
cerning  the  proportions  of  iron  and  carbone  in  the 
compoiition  of  fleel.  According  to  fome,  the  propor¬ 
tion  of  carbone  amounts  to  TV  part,  though,  according 
to  others,  it  does  not  exceed  Y-Jo-  part. 

Steel  poffeffes  very  different  properties  from  iron. 

It  is  extremely  hard  and  brittle,  does  not  yield  to  the 
file,  and  retains  the  magnetic  virtue  for  any  length  of 
time.  When  it  is  hammered,  its  fpecific  gravity  is 
greater  than  that  of  iron.  It  is  not  malleable  when  cold, 
but  it  has  this  property  when  red-hot,  and  it  may  be 
reduced  to  thinner  plates  than  iron. 

There  is  a  very  eafy  tefl  by  which  fleel  may  be 
diflinguiftied  from  iron.  If  a  drop  of  diluted  nitric 
acid  be  let  fall  on  fleel,  and  allowed  to  remain  for  a 
few  minutes,  it  leaves  behind,  after  it  is  waffied  off, 
a  black  fpot,  which  is  owing  to  the  converfion  of  the 
carbone  of  the  fleel  into  charcoal,  by  combining  with 
the  oxygen  of  the  acid.  But  if  nitric  acid  is  dropt  on 
iron,  a  whitifh  gray  fpot  remains. 

10.  Iron  combines  with  phofphorus,  and  forms  with 
it  a  phofphuret.  It  may  be  formed  by  melting  in  a 
crucible  16  parts  of  phofphoric  glafs  with  16  parts  of 
iron,  and  onc-half  part  of  charcoal  in  powder.  The 
phofphuret  of  iron  is  of  a  white  colour  when  it  is 
broken,  and  it  is  obferved  cryflallized.in  fome  points 
In  rhomboidal  prifms.  It  is  of  a  ftriated  and  granu¬ 
lated  texture,  and  is  magnetic.  This  phofphuret  may 
be  formed  alfo,  by  dropping  fmall  bits  of  phofphorus 


into  iron  filings  heated  red-hot.  This  is  t \i$Jiderite  of  ^  Iton,  &e.^ 
Bergman,  in  which  he  fuppofed  he  had  difeovered  a 
new  metal,  to  which  he  gave  the  name  of  Jiderum.  c&ld  ftort 
What  is  called  cold Jhort  iron,  from  its  being  brittle  j,on. 
when  cold,  but  malleable  when  it  is  heated,  contains 
a  certain  portion  of  phofphate  of  iron,  to  which  this 
property  is  owing.  It  was  in  the  inveiligation  of  the 
nature  of  this  iron,  that  Bergman  obtained,  by  means 
of  fulphuric  acid,  a  white  powder,  which  was  convert¬ 
ed  into  a  brittle  metal  of  a  dark-gray  colour.  By  the 
experiments  of  Klaproth  and  Schcele  it  was  proved, 
that  cold  Ihort  iron  is  a  compound  of  phofphoric  acid 

and  iron.  .  I2°° 

31.  Iron  combines  with  fulphur  by  different  pro-  Sulphurtt. 

ceffesl  A  fulphuret  of  iron  may  be  prepared  by  fuf¬ 
ing  together  in  a  crucible,  equal  parts  of  powdered 
fulphur  and  iron  filings,  This  is  a  mafs  which  is  re¬ 
markably  brittle  and  hard,  and  of  a  deep-gray  colour. 

If  this  mafs  be  reduced  to  powder, .  and  moiflened 
with  water,  the  water  is  decompofed,  its  oxygen  com¬ 
bines  with  the  fulphur,  which  is  converted  into  fuk 
phuric  acid,  and  the  iron  is  oxidated.  If  equal  parts 
of  fulphur  and  iron-filings  be  well  mixed  together  by 
trituration,  and  a  fufficient  quantity  of  water  be  added, 
to  form  the  whole  into  a  pafle,  and  if  this  mixture  be 
expofed  to  the  air,  it  foon  becomes  hot,  fwells  up  and 
.  cracks,  exhaling  the  vapours  of  fulphurated  hydrogen 
gas,  and  fometimes  is  fpontaneoufly  inflamed.  During 
this  a£lion  the  water  is  decompofed,  the  iron  is  oxi¬ 
dated,  and  the  fulphur  is  converted  into  fulphuric 
acid,  while  the  hydrogen  of  the  water  combines  with 
a  portion  of  fulphur,  and  forms  fulphurated  hydrogen 
gas.  By  obferving  the  phenomena  of  this  procefs, 
which  alfo  takes  place,  it  is  faid,  when  the  mixture  is 
buried  under  ground,  Lemery  fuppofed  that  he  could 
explain  the  nature  and  caufe  of  volcanic  eruptions. 

If  a  mixture  of  three  parts  by  weight  of  iron  filings, 
and  one  of  powdered  fulphur,  be  put  into  a  glafs  veflel 
on  burning  coals,  a  fulphuret  of  iron,  is  obtained,  witB 
fome  remarkable  phenomena.  It  firfl  melts,  and  then 
all  at  once  becomes  red-hot,  and  fometimes,  when 
the  quantity  is  confiderable,  is  accompanied  with  an 
explofion,  at  the  moment  when  the  combination  takes 
place.  According  to  the  experiments  of  Prouil,  the 
component  parts  of  fulphuret  of  iron  are, 
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According  to  the  experiments  of  the  fame  chemift,  pyritc„ 
pyrites,  which  is  found  in  great  abundance  in  nature, 
and  ufually  cryflallized  in  cubes,  is  fulphuret  of  iron 
combined  with  an  additional  portion  of  fulphur.  The 
component  parts  of  pyrites  are, 

Sulphuret  of  iron  80 
Sulphur  20 


100 

12.  Iron  enters  into  combination  with  the  acids, 
and  forms  falts,  and  with  the  metals,  and  forms  alloys.  ,p02 
The  affinities  of  iron  and  its  oxides  are?  according  to  Affinities. 
Bergman,  in  the  following  order* 
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Oxide  of  Iron. 


Oxalic  acid, 
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I.  Salts  of  Iron, 

1.  Sulphate  of  Iron. 

1.  Concentrated  fulphuric  acid  has  fcarcely  any  ac¬ 
tion  on  iron.  When  it  is  heated,  the  acid  is  decompo¬ 
sed,  part  of  its  oxygen  combines  with  the  iron,  and 
Sulphurous  acid  gas  is  evolved.  But  when  diluted  ful¬ 
phuric  acid  is  added  to  iron  filings,  a  violent  effervef- 
.cence  takes  place,  and  hydrogen  gas  is  difengaged.  In 
this  procefs,  the  water,  with  which  the  acid  is  diluted, 
is  decompofed,  the  oxygen  of  which  combines  with 
the  iron,  and  converts  it  into  an  oxide,  while  the  hy¬ 
drogen  efcapcs  in  the  Hate  of  gas.  The  folution  is  of 
a  green  colour,  and,  by  evaporation,  it  afford  cryflals 
of  fulphate  of  iron,  which  are  tranfparcnt,  of  a  fine 
green  colour,  in  the  form  of  rhomboidal  prifms,  and 
having  an  acrid  aflringent  tafle.  This  fait  almoft  al¬ 
ways  reddens  vegetable  blues.  It  is  very  foluble  :  two 
parts  of  cold  water,  and  lefs  than  its  weight  of  boiling 
water,  are  Sufficient  for  its  folution. 

2.  This  fait  is,  in  many  places  of  the  world,  a  na¬ 
tural  produ6tion.  It  is  obtained  from  th'e  decompofi- 
tion  of  pyrites,  which  it  is  fornetimes  found  ncceffary 
to  promote  by  art.  This  is  done  by  throwing  them 
together  into  heaps,  and  watering  them  occafionally. 
Sometimes  previous  roafting  is  neceffary,  either  to  ren¬ 
der  them  more  brittle,  and  to  feparate  the  additional 
portion  of  fulphur  above  what  is  neceffary  to  conflitutc 
a  fulphurct.  After  a  certain  time  an  efflorefcence 
takes  place,  and  the  furface  is  covered  with  the  fuh 
phate  of  iron,  which  is  diffolvcd  in  water,  concentrated 
by  boiling,  and  evaporated,  and  then  allowed  to  cool 
and  cryftallizc.  This  fait,  which  was  known  toth?  an¬ 
cients,  was  denominated  mi/j/,  sorijy  and  calchantum f  It 
is  dillinguifhed  in  commerce  by  a  great  variety  of  names, 
as  martial  vitriol ,  roman  vitriol \  and  moil  commonly  by 
the  names  of  green  copperas  or  green  vitriol . 

*  3-  When  fulphate  of  iron  is  flrongly  heated,  it  melts, 

and  is  deprived  of  its  water  of  cryilallization.  Sul¬ 
phurous  acid  gas  is  then  given  out,  it  affumes  a  red 
colour,  and  is  reduced  to  the  date  of  powder.  This 
was  formerly  Called  colcothar ,  and  colcothar  of  vitriol. 
It  is  the  fait  almofl  entirely  dccompofcd.  Part  of  the 
iron  is  flrongly  oxidated,  and  to  this  the  red  colour  is 
owing.  It  is  alfo  mixed  with  fulphate  of  iron  j  but  the 
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iron  in  this  cafe  is  alfo  converted  into  the  red  oxide,  Lon,  &e. 
with  the  greater  proportion  of  oxygen.  This  change*  <~^m***J 
it  is  obvious,  depends  on  the  flrong  affinity  of  iron  for 
oxygen  \  for  by  the  a&ion  of  heat,  the  fulphate  of  iron, 
of  which  the  green  oxide  forms  the  bafe,  is  decompo¬ 
fed  ->  the  oxygen  of  tiie  acid  combines  with  the  iron* 
and  converts  it  into  the  red  oxide  5  part  of  which,  as  it 
is  formed,  unites  with  the  acid,  before  the  whole  of  it 
is  decompofed  j  and  in  this  way  the  produ6l  of  this 
procefs  is  the  red  oxide  of  iron  mixed  with  red  ful¬ 
phate.  ^ 

The  component  parts  of  this  fait  are,  according  to  Compofl- 
Bergman, 

Acid,  39 
Oxide,  23 
Water,  38 

100 

Thefe  properties  vary,  according  to  the  cflimation  of 
Mr  Kirwan,  who  makes  this  fait  to  be  compofed  of 

Acid,  -  26 

Oxide,  -  28 

Water  of  compofition,  8 

of  cryflallization,  38 

IOO 

This  diflin&ion  made  by  Mr  Kirwan  between  the  wa¬ 
ter  of  compofition  and  that  of  cryflallization  is,  that  the 
former  is  combined  with  the  oxide,  and  the  latter  with 
the  fait.  j^0 

4.  When  this  fait  is  expofed  to  the  air,  it  becomes  A <flion  of 
of  a  yelloWifh  colour,  opaque,  and  a  powder  forms  on air* 

the  furface*  The  fame  thing  takes  place*  if  the  fait 
in  folution  in  water  be  expofed  to  the  air.  From  a 
fine  tranfparent  green  colour,  it  becomes  turbid,  and  is 
converted  into  a  yellowiffi-red  liquid,  and  there  is  pre¬ 
cipitated  a  powder  of  the  fame  colour,  this  change  is 
owing  to  the  abforption  of  oxygen,  and  the  converfion 
of  the  green  oxide  with  the  fmaller  proportion  of  oxy¬ 
gen*  into  the  red  oxide  with  the  greater  proportion. 

This  procefs  is  greatly  promoted  by  the  dired  combi¬ 
nation  of  oxygen,  or  by  the  addition  ofthofe  fubflances 
which  arc  readily  decompofed,  and  give  out  their  oxv- 
gen.  When  oxymuriatic  acid  is  added  to  the  folution, 
it  becomes  inflantly  yellow,  and  there  is  formed  a  red 
precipitate.  The  fame  change  takes  place  when  the 
fait  is  difTolved  in  water  impregnated  with  carbonic 
acid.^  The  iron  decompofes  the  acid,  and  combines 
with  its  oxygen.  Thus  it  appears,  that  the  decompo- 
fition  of  the  fulphate  of  iron  is  owing,  in  all  thefe  cafes 
to  the  abforption  of  oxygen,  and  to  the  higher  degree 
of  oxidation  of  the  metal. 

5.  The  fulphate  of  iron  is  converted  into  the  red  DecomnoIU 
fulphate  by  means  of  nitric  acid.  It  is  decompofed  tion.  1 
by  the  alkaline  earths  and  the  alkalies,  which  precipi¬ 
tate  it  in  the  form  of  oxide.  The  pure  fixed  alkalies 

and  lime  feparate  an  oxide  of  a  deep  green  colour 
which,  being  expofed  to  the  air,  is  converted  into  the 
red  oxide.  Ammonia  affords  a  precipitate  of  a  deeper 
green  colour.  The  fulphur ets  and  hydrofulphurets 'pre¬ 
cipitate  from  the  folution  of  green  fulphate  of  iron,  a 
black  fulphurated  or  hydrofulphurated  oxide.  Moll ’of 
the  falts  decompofe  the  fulphate  of  iron.  When  equal 
4  P  2  parts 
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parts  of  nitrate  of  potaih  and  fulphate  of  iron  are  diftill- 
ed  together  in  a  retort,  a  weak  nitric  acid  at  Arft  paltes 
over,  then  a  citrous  acid,  and  at  laft.  a  very  fmall  quan¬ 
tity  cf  fulphurous  acid.  The  muriate  of  foda  is  de* 
compofed  by  the  fulphate  of  iron,.  in  confequence  of 
the  difengagement  of  fulphuric  acid,  which  feparates 
the  muriatic  acid  from  its  bafe.  Sulphate  of  foda,  com¬ 
bined  with  the  oxide  of  iron  in  the  ftate  of  a  vitreous 
mafs,  remains  in  the  retort.  The  hyperoxymunate  of 
potafh  converts  the  green  fulphate  of  iron  into  the  red. 
This  fait  is  alfo  decompofed  by  the  alkaline  phofphates, 
borates,  and  carbonates. 

Red  fulphate  of  iron.— In  the  detail  which  has  been 
given  of  the  properties  of  the  green  fulphate  of  iron, 
it  appears,  that  it  has  a  itrong  affinity  for  oxygen.  The 
oxide  of  the  green  fulphate  contains.  27  parts  of  oxy¬ 
gen  ;  but  by  abforbing  another  portion  of  . oxygen,  it 
is  converted  into  the  red  oxide,  which  contains  48  parts 
of  oxygen.  This  fait  may  be  obtained  by  the  direct 
combination  of  the  red  oxide  of  iron  with  concen¬ 
trated  fulphuric  acid,  with  the  affiftance  of  heat.  Ihe 
fait  remains  in  the  folution  from  which  the  green  ful¬ 
phate  of  iron  has  been  cryflallized.  .  This  folution  has 
been  called  the  mother  water  of  vitriol \  Fhe  red  ful¬ 
phate  of  iron  is  very  different  in  its  properties  from  the 
green  fulphate.  It  does  not  afford  cryflals ;  it  is  di- 
ftinguifhed  by  its  red  colour,  and  it  depofits  the  oxide 
of  iron,  when  brought  in  contact  with  the  air,  or  by 
the  action  of  heat.  It  deliquefees  in  the  air,  and  at 
laft  becomes  liquid.  It  is  more  foluble.  in  water  than 
the  green  fulphate  5  and  alfo  foluble  in  alcohol,  by 
which  it  may  be  feparated  from  the  green  fulphate, 
which  is  not  affe&ed  by  the  alcohol.  When  iron 
filings  are  added  to  a  folution  of  red  fulphate  of  iron, 
part  of  the  oxide  is  feparated,  another,  part  gives  up  a 
portion  of  its  oxygen  to  the  iron,  and  is.  converted  into 
the  green  fulphate.  The  fame  effeft  is  produced,  as 
M.  Prouft,  by  whom  this  fubjeft  has  been  greatly  elu¬ 
cidated,  obferves,  by  means  of  other  metals,  as  mercury, 
zinc,  and  tin.  The  two  fulphates’  of  iron  are  diftin- 
guifhed  by  other  properties.  The  infufion  of  nut-galls 
produces  no  change  in  the  green  fulphate  of  iron, 
but  gives  a  fine  black  precipitate  with  the  red  ful¬ 
phate. 

Pruffiate  of  potafh  occafions  no  change  of  colour  on 
the  green  fulphate  of  iron,  but  produces  a  deep  blue 
precipitate  with  the  red  fulphate;  from  which  it  appears 
that  there  are  two  pruffiates  of  iron,  correfponding  to 
the  two  oxides.  The  white  pruftiate  contains  the 
green  oxide  with  the  fmaller  proportion  of  oxygen  ;  the 
blue  pruftiate,  the  red  oxide  with  the  greater  propor¬ 
tion.  Another  chara&eriftic  property  is,  that  the 
green  fulphate  of  iron  abforbs  nitrous  gas  in  confider- 
able  quantity,  and  aflumes  a  yellowifli  colour  ;  but  no 
fuch  abforption  is  effe&ed  by  the  red  fulphate. 

2.  Sulphite  of  Iron. 

I.  Sulphurous  acid  is  decompofed  by  iron,  and  the 
portion  of  fulphur  which  is  feparated,  remains  in  com¬ 
bination  with  the  fait  as  it  is  formed.  When  liquid 
fulphurous  acid  is  added  to  iron  filings,  it  aflumes  a 
deep  yellow  colour  ;  fome  hydrogen  gas  is  evolved, 
with  a  produ&ion  of  heat,  and  the  yellow  colour  foon 
changes  to  3  greenifh  (hade.  Sulphuric  or  muriatic 
acid,  added  to  this  folution,  produces  an  effervefcence, 


but  without  any  precipitation.  It  is  fieceiTary  to  add  bor,,  &.c, 
the  acid  in  confrderable  quantity  to  obtain,  a  precipi-  ' 
tate  of  fulphur  in  white  powder.  Fuming  nitrous 
acid  feparates  the  fulphur  of  a  yellow'  colour,  and  in 
the  form  of  a  duClile  inafs.  From  thefe  fads  it  ap¬ 
pears,  that  the  Arft  portion  of  acids  ads  only  on  the 
Ample  fulphite  of  iron  ;  but  when  a  greater  quantity  is 
added,  the  fulphurated  fulphite  is  decompofed,  and  the 
fulphur  is  depofited.  1916 

2.  The  folution  of  iron  in  fulphurous  acid,  expoled  Properties, 
to  the  air,  depoflts  a  reddiffi-yellow  powder,  and  af¬ 
fords  cryftals  which  are  furrounded  with  this  reddifh 
powder.  By  adding  water  to  this  mafs,  it  diflolves 

the  eryftallized  part,  and  leaves  the  red  powder,  which 
being  diflolved  in  muriatic  acid*  gives  up  its  iron,  . and  _ 
depoflts  fulphur,  which  is  ftill  mixed  with  a  little  iron.  IpI7 
This  precipitate  diflolved  in  water,  affords  a  fulphurated  Sulphura- 
fulphite  of  iron,  with  a  fmaller  quantity  of  flilphur  than 
the  firft  folution.  Expofed  to  the  air  after  the  Arft  pre-p 
cipitate  is  formed,  the  furface  is  foon  covered  with  a 
red  pellicle.  A  red  powder  is  depofited,  and  after¬ 
wards  cryftals  of  fulphite  of  iron.  jpxg 

3.  The  fulphurated  fulphite  of  iron  remains  perma-  Properties, 
nent  by  expofure  to  the  air.  Its  Ample  fulphite  ab¬ 
forbs  oxygen.  The  fulphurated  fulphite  depoflts  .ful¬ 
phur  by  the  a&ion  of  the  acids.  The  fulphite  gives 

out  fulphurous  acid.  The  fulphurated  fulphite  is  fo¬ 
luble  in  alcohol ;  the  fulphite  is  infoluble. 

4.  The  red  fulphate  of  iron  with  the  greater  propor¬ 
tion  of  oxygen,  does  not  produce  the  fame  e.ffe&.on  ful¬ 
phurous  acid,  by  converting  it  into  fulphuric  acid,  and 
thus  to  form  a  fulphate  of  iron,  as  the  oxide  of  man- 
ganefe,  becaufe  iron  has  a  ftronger  affinity  for  oxygen  lpip 
than  fulphurous  acid.  Thus  we  have  feen,  in  confe-  Strong  aS 
quence  of  the  fame  affinity  of  iron  for  oxygen,  that  nity  of  iror 
it  decompefes  fulphuric  acid,  and  converts  part  of  it for  oxygen, 
into  fulphurous  acid,  and  that  it  even  decomposes  ful¬ 
phurous  acid,  by  feparating  its  fulphur,  which  combines 

with  the  ^xide  as  it  is  formed,  and  conflitutes  the  ful¬ 
phurated  fulphite  of  iron.  Neither  of  thefe  fulphites 
of  iron  give  a  black  colour  with  the  infufion  of  nut 
galls,  nor  a  blue  colour  with  the  pruffiate  of  potafh.; 
from  which  it  is  inferred  that  the  iron  is  in  its  mini¬ 
mum  ftate  of  oxidation,  or  in  that  of  a  green  fulphate 
of  iron. 

2.  Nitrate  of  Iron. 

1920 

Nitric  acid  a£ls  w  ith  great  violence  on  iron  ;  a  great  prepara- 
quantity  of  nitrous  gas  is  difengaged,  efpecially  when  tion. 
the  acid  is  a  little  diluted  with  water.  When  diluted  1921 
acid  has  been  employed,  the  folution  is  of  a  yellow  ifh  Properties, 
green  colour,  and  when  it  is  expofed  to  the  air,  it  af- 
fumes  a  pale  colour,  in  confequence  of  the  nitrous  gas 
which  it  holds  in  folution,  combining  with  oxygen, 
and  being  converted  into  nitric  acid.  When  it  is  ex¬ 
pofed  to  the  air,  or  concentrated  by  evaporation,  a  pre¬ 
cipitate  of  the  red  oxide  of  iron  is  formed,  becaufe  it 
combines  with  another  portion  of  oxygen,  and  is  con¬ 
verted  from  the  green  to  the  red  oxide.  By  means 
of  the  alkalies,  the  green  oxide  is  precipitated  from  this 
folution.  '  191* 

Red  nitrate  of  iron . — This  is  the  fait  formed  with  prepare 
nitric  acid  and  the  red  oxide  of  iron.  It  is  prepared  tion. 
by  expofmg  the  green  nitrate  of  iron  to  the  air,  which 
abforbing  oxygen,  is  converted  into  the  red  nitrate. 
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Iron,  &c.  If  iron  be  diffolved  in  concentrated  nitric  acid,  tb^iron 
c-'-v  is  converted  into  the  red  oxide,  and  this  combining 
i923  with  the  undecompofed  acid,  alfo  forms  the  red  nitrate 
Properties.  0f  iron.  The  folution  of  this  fait,  which  is  of  a  brown 
colour,  does  not  cryftallize  \  when  it  is  evaporated,  it 
a ffumes  the  form  of  a  jelly,  or  depofits  a  red  powder. 
When  this  fait  is  heated,  the  acid  is  driven  off,  and  the 
A&ion  of  red  oxide  remains  behind.  The  red  nitrate  of  iron  gives 
nut  galls,  a  black  colour  with  the  in fu lion  of  galls,  and  a.  blue 
&c*  precipitate  with  pruffiate  of  potalh,  from  which  it  ap¬ 

pears,  that  the  iron  is  in  its  higheft  degree  of  oxidation. 
This  has  been  fully  demonftrated  by  an  experiment 
made  by  Vauquelin.  Concentrated  nitric  acid  was  kept 
for  fome  months  on  black  oxide  of  iron,  without  any  ap¬ 
parent  change.  The  nitric  acid,  however,  loll  its  acidi¬ 
ty,  and  acquired  a  neutral  tafte.  The  liquid  had  af- 
fumed  a  brown  colour  \  and  la£ge  eryftals,  tranfparent 
and  white,  with  a  flight  tinge  of  violet  by  looking 
through  them,  were  formed.  The  eryftals  were^  in 
fquare  prifms,  terminated  by  two-fided  ridges.  I  his 
fait  was  extremely  deliquefcent,  and  had  a  pungent 
inky  tafte.  The  folution  in  water  becomes  red,  as  is 
alfo  the  precipitate,  by  means  of  ammonia  and  potalh. 
Prufliate  of  potalh  gives  a  fine  blue  precipitate. 

4.  Muriate  of  Iron. 

I#  When  iron  filings  are  expofed  to  muriatic  acid 
muriatic  gas  they  foon  become  black,  and  are  converted  into 
acid  in  the  the  ftate  of  red  oxide.  This  is  owing  to  the  decom- 
ftate  of  gas.  p0fltion  of  the  water  which  the  gas  holds  in  folution. 

The  bulk  of  the  gas  is  increafed  by  the  addition  of  hy¬ 
drogen  gas,  from  this  decompofition  of  water.  When 
the  whole  of  the  muriatic  acid  is  abforbed  by  the  iron 
in  the  ftate  of  oxide,  hydrogen  gas  only-  remains  in 
the  veffel  in  which  the  procefs  has  been  conduced. 
When  a  little  water  is  added,  it  affumes  a  green  co¬ 
lour,  having  combined  with  the  muriate  of  iron  in  the 
liquid  ftate, 

l<>26.  2.  Liquid  muriatic  acid  a&s  upon  iron  in  propor- 
quidftate.  tion  t0  its  degree  of  concentration,  and  the  aft  ion  is 
H  ’  the  more  violent  as  it  is  lefs  concentrated.  An  effer- 
vefcence  takes  plaee,  with  the  difengagement  of  hydro¬ 
gen  gas.  As  the  iron  is  oxidated  by  the  decompofition 
of  the  water,  it  is  diffolved  in  the  acid.  This  folution 
is  of  a  pale  yellowilh  colour,  and  of  a  ftrong  ftyptic 
tafte.  When  it  is  evaporated  to  the  confiftence  of  fy- 
rup,  it  forms  on  cooling,  a  vifeid  mafs,  in  which  are 
found  needle-lhapcd,  deliquefcent  eryftals.  When  this 
folution  is  expofed  to  the  air,  or  ftrongiy  heated,  it  af¬ 
fumes  a  brown  colour,  and  depolits  oxide  of  iron.. 

Red  muriate  of  iron . — When  the  red  oxide  of  iron  is 
treated  with  muriatic  acid,  the  acid  diffolves  the  iron, 
and  forms  a  folution  of  a  deep  brown  colour.  Luring 
the  folution,  oxymuriatic  acid  is  formed  and  given  out, 
which  is  owing  to  the  combination  of  a  portion  of  the 
oxygen  of  the  oxide  with  the  muriatic  acid.  *1  he 
oxide  thus  deprived  of  a  portion  of  its  oxygen,,  com¬ 
bines  with  the  muriatic  acid,  and  forms  red  muriate  of 
iron.  When  this  folution  is  evaporated  to  drynefs,  it 
affords  a  yellow  coloured  mafs,  which  is  deliquefcent  in 
the  air.  This  fait  does  not  abforb  nitrous  gas,  and  it 
is  converted  into  muriate  of  iron  by  the  action  of  ful- 
phurated  hydrogen  gas.  When  it  is  precipitated  by 
the  alkalies,  the  oxide  is  not  farther  changed  by  ex- 
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pofure  to  the  air.  The  infufton  of  nut  galls  gives  a  Iron, 
black  colour,  and  the  prufliate  of  potalh  a  blue. 

5.  Hyperox ymuriatc  of  Iron. 

This  fait  was  formed  by  Mr  Chenevix,  by  directing 
a  ft  ream  of  oxymuriatic  acid  gas  into  water,  having 
red  oxide  of  iron  diffufed  in  it  5  but  its  properties 
have  not  been  afeertained. 

6.  Fluate  of  Iron. 

Fluoric  acid  has  a  very  powerful  atftion  on  iron, 
which  is  owing  to  the  evolution  of  hydrogen  gas,  and 
the  decompofition  of  water.  The  iron  is  oxidated, 
and  diffolves  in  the  acid,  forming  a  fluate  of  iron. 

The  folution  has  a  ftyptic,  metallic  ftate,  does  not 
afford  eryftals  by  evaporation,  but  affumes  a  gelatinous 
form.  Evaporated  to  drynefs,  it  becomes  hard  and 
folid  j  and  when  ftrongiy  heated,  the  acid  is  driven 
off,  and  there,  remains  behind  the  red  oxide  of  iron, 
fo  that  this  fait  is  the  red  fluate  of  iron.  The  red 
oxide  of  iron  is  alfo  foluble  in  fluoric  acid,  and  com¬ 
municates  to  it,  according  to  Scheele,  an  aluminous 
tafte.  The  fluate  of  iron  is  decompofed  by  fulphuric 
acid,  and  is  precipitated  by  the  alkalies  and  the 
earths. 

7.  Borate  of  Iron. 

Boracic  acid  promotes  the  oxidation  of  iron  by  wa¬ 
ter  very  (lowly.  The  borate  of  iron  may  be  obtained 
by  precipitating  the  fulphate  of  iron  by  means  of  the 
borate  of  foda,  or  borax.  The  borate  of  foda  is  pre¬ 
cipitated  in  the  form  of  a  whitifh  powder.  It  is  infolu- 
ble  in  water,  but  its  other  properties  have  not  been  af¬ 
eertained. 

8.  Phofphatc  of  Iron. 

Ip2  7 

Phofphoric  acid  combines  very  {lowly  with  iron,  Prepara- 
but  after  the  oxidation  of  the  metal  has  taken  plaee,  tion. 
it  forms  with  its  oxide  an  infoluble  fait.  The  phof¬ 
phatc  of  iron  may  be  prepared  by  adding  a  folution  of 
an  alkaline  phofphate  to  a  folution  of  fulphate  or  nitrate 
of  iron.  The  alkali  leaves  the  phofphoric  acid,  and  com¬ 
bines  with  the  fulphuric  or  nitric  5  while  the  phofphoric 
acid  combines  with  the  iron,  and  forms  a  phofphatc  of 
iron,  which  is  in  the  ftate  of  white  precipitate.  Phof¬ 
phoric  acid  combines  with  both  oxides  of  iron,  and 
conftitutes  either  a  green  or  a  red  phofphate.  The 
red  phofphate  of  iron  may  be  obtained  by  precipitate 
ing  the  red  muriate  of  iron  in  folution,  by- means  of 
phofphate  of  potafti  or  foda  5  and  when  this  latter  fait 
is  treated  with  pure  fixed  alkalies,  a  brownifh  red 
powder  is  precipitated,  which  is  the  red  phofphate  of 
iron,  with  excefs  of  bafe.  It  is  nearly  infoluble  in, 

acids  and  in  water,  but  is  foluble  in  the  ferum  of; 
blood,  and  the  white  of  an  egg,  communicating  to 
them  a  brown  colour/  This  fait  exifts  in  the  blood  of^^1^8  ^ 
animals,  and  to  it  the  red  colour  of  the  blood  is  blood, 
owing. 

9.  Carbonate  of  Iron. 

Carbonic  acid  combines  readily  with  the  oxide  of 
iron.  This  is  the  cafe  when  iron  rufts  in  the  air  j  for 
in  proportion  as  the  oxidation  of  the  iron  is  offered, 
it  combines  with  the  carbonic  acid  of  the  atmofphere, 

and 


CHEMISTRY. 


.Iron,  See.  and  forms  a  carbonate  of  iron.  This  acid  diffolvcd  in 
■f  "  v  water,  when  brought  in  contadl  with  iron,  a£ts  upon  it 
(lowly  $  and  there  is  difengaged,  but  without  eftervef- 
cence,  a  perceptible  odour  of  hydrogen  gas,  and  the 
water  acquires  in  the  courfc  of  a  few  hours,  an  aflr in- 
gent  tafte.  When  this  folution  is  expofed  to  the  air, 
as  Bergman  obferved,  it  becomes  covered  with  an  iri- 
defeent  pellicle,  and  is  decompofed  by  lime  and  the  al¬ 
kalies.  But  the  alkaline  carbonates  have  no  fuch  ef¬ 
fect.  This  folution  of  the  carbonate  of  iron  converts 
the  fyrup  of  violets  to  a  green  colour.  When  it  is 
evaporated,  it  depolits  the  fait  in  the  form  of  a  reddilh 
ochre.  It  is  this  carbonate  of  iron  which  exilts  in  mi- 
1929  neral  waters,  to  whieh,  for  this  reafon,  the  name  of  cha - 
Bull.  lybeate  has  been  given  to  waters.  Ruft  is  a  carbonate 
of  iron,  mixed  vrith  the  oxide.  Fourcroy  found  by  di- 
ftilling  it,  that  it  yielded  carbonic  acid  gas,  and  a  little 
water,  and  there  remained  black  oxide  of  iron  \  and 
diftilled  with  muriate  of  ammonia,  it  afforded  carbonate 
of  ammonia.  The  component  parts  of  this  carbonate, 
-according  to  Bergman,  are 

Acid,  24 

Oxide,  76 


Red  Arfeniate  of  /ratf.—This  fait  is  prepared,  either  Iron,  &c, 
by  boiling  arfeniate  of  iron  in  nitric  acid,  or  by  adding 
arfeniate  of  ammonia  to  a  folution  of  red  fulphate  of 
iron.  It  is  compofed  of 

A 

Acid,  42.4 

Oxide,  37.2 

Water,  20.4 


100.0 

Both  thefe  falts  have  been  found  native. 

11.  Tungftate  of  Iron. 

-  Tungftic  acid  has  no  great  effeft  on  iron  in  the 
cold.  Iron  immerfed  in  a  folution  of  this  acid  in  mu* 
riatie  acid,  communicates  to  it  a  beautiful  blue  co¬ 
lour,  which  is  owing  to  the  decompofition  of  the  tung¬ 
ftic  acid,  and  to  its  reduction  to  the  metallic  ftate  by 
means  of  the  iron.  Tungftic  acid  precipitates  from 
the  folution  of  iron  in  fulphuric  aeid,  tungftate  of  iron. 
Tungftate  of  iron  exifts  native  under  the  name  of 
wolfram. 

1 2.  Molybdate  of  Iron. 


100 


10.  Arfeniate  of  Iron. 
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1.  When  iron  is  digefted  with  arfenic  acid,  it  is 
diffolved,  and  towards  the  end  of  theproeefs the  folution 
affumes  the  form  of  a  jelly.  But  Hit  be  conduced  in 
a  clofe  veffel,  no  coagulation  takes  place.  By  expofing 
it  to  the  open  air  for  fome  hours,  the  furface  becomes 
fo  folid,  that  the  veffel  may  be  inverted  without  any 
part  of  it  dropping  out.  The  folution  which  has  not 
been  expofed  to  the  air,  affords  a  precipitate  with  pot- 
afh,  of  a  greenifti-gray  colour,  from  which  there  is  dif¬ 
engaged  by  heat,  arfenious  acid,  and  there  remains  be¬ 
hind  a  red  oxide  of  iron.  One  part  of  iron-filings 
diftilled  with  four  of  concrete  arfenic  acid,  fwell  up  and 
inflame  \  the  metallic  acid  is  fublimed,  and  brown  fpots 
appear  on  the  fides  of  the  retort.  From  this  experi¬ 
ment  it  appears,  that  the  iron  has  carried  off  the  oxy* 
gen  from  the  acid. 

2.  Arfenic  acid  does  not  precipitate  iron  from  its 
folutions,  but  the  arfeniates  or  arfenites  form  a  very  fo- 
lublc  precipitate,  which  becomes  yellow  or  red  in  con- 
ta£l  with  the  air.  This  precipitate,  which  is  fufible  at 
a  high  temperature,  exhales  the  odour  of  arfenic  when 
it  is  melted,  is  converted  into  black  fcorise  when  it  is 
treated  with  charcoal,  gives  out  a  confiderable  quantity 
of  arfenic,  and  is  reduced  to  the  ftate  of  black  oxide  of 
iron. 

3.  Arfenic  aeid  combines  with  both  the  oxides  of 
iron.  The  green  arfeniate  of  iron  may  be  obtained 
by  adding  a  folution  of  arfeniate  of  ammonia  to  a  fo¬ 
lution  of  fulphite  of  iron.  The  arfeniate  precipitates  in 
the  form  of  powder  whieh  is  infohible  in  water.  The 
component  parts  of  this  fait,  according  to  Chenevix 
are 

Acid,  38 

Oxide,  43 

Water,  19 


IOO 


The  alkaline  molybdates  which  are  foluble,  ’preci¬ 
pitate  iron  from  its  folution  in  acids,  of  a  brown  co¬ 
lour. 

13.  Chromate  of  Iron. 

If  chromic  acid,  combined  with  an  alkali,  be  added 
to  a  folution  of  the  red  fulphate  of  iron,  a  precipitate  is 
immediately  formed,  of  a  brown  colour  \  but  if  an  al¬ 
kaline  chromate  be  added  to  the  green  fulphate  of  iron, 
the  precipitate  is  green,  bccaufe  the  chromic  acid  is 
deprived  of  a  portion  of  its  oxygen,  and  is  converted  to 
the  ftate  of  green  oxide  *.  *  Four  coy 

14.  Columbate  of  Iron.  Connaifs. 

'  Chvn .  vi, 

The  columbate  of  iron  is  found  native,  fand  from  theP  2I7* 
only  fpecimen  which  has  yet  been  difeovered,  Mr 
Hatchet  extracted  a  new  metal,  which  has  been  de¬ 
scribed  under  the  name  of  columbium.  It  is  of  a  dark- 
brownifh  gray  colour,  has  a  vitreous  luftre,  and  a  lamel- 
lated  ftru&urc,  According  to  Mr  Hatehet,  it  is  com¬ 
pofed  of 

Columbic  acid,  77.5 

Oxide  of  iron,  21.0 


15.  Acetate  of  Iron. 

1.  Acetic  acid  diffolves  iron  with  effcrvefcenee,prep^ 
with  the  evolution  of  hydrogen  gas.  The  liquid  af-tion. 
fumes  a  rcddiih-browm  colour,  and  by  evaporation  be¬ 
comes  a  gelatinous  mafs,  in  w'hieh  are  found  long 
hirown  cryftals.  This  fait  has  a  fweetilli  ftyptic  tafte. 

It  is  decompofed  by  heat,  and  is  deliquefeent  in  the 
air.  When  it  is  heated  till  it  no  longer  gives  out  the 
odour  of  vinegar,  it  lets  fall  a  yellowifli  oxide,  whieh  is 
eafily  reduced,  and  is  attradled  by  the  magnet.  The 
alkalies  feparatc  the  iron  nearly  in  the  ftate  of  black 
oxide.  This  folution  affords  a  black  precipitate  with 
fehc  infufion  of  nut-galls,  and  a  blue  with  the  alkaline 
pruftiates#- 

2.  The 


V 


Iron 


ic. 
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In  the  large 

•ray- 


*  J<ntr. 
Roy.  Injlit. 
i.  p.  308. 
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2.  The  folution  of  this  fait  Is  prepared  in  the  large 
way  with  old  iron,  and  vinegar  obtained  from  grain 
or  molaffcs.  They  are  expofed  to  the  air  in  large  vef- 
fels,  and  as  the  fermentation  of  the  liquid  goes  on,  it 
Is  converted  into  acetic  acid,  the  iron  is  oxidated,  and 
diffolved  by  the  acid.  This  folution  is  employed  in 
dyeing  and  calico-printing. 

Green  acetate  of  iron . — This  fait  has  been  formed 
by  diffolving  fulphuret  of  iron  in  acetic  acid.  It  af¬ 
fords  cryftals  by  evaporation,  in  the  form  of  prifms, 
and  of  a  green  colour.  The  tafte  is  llyptic  and  fweet- 
ilh.  It  gives  a  white  precipitate  with  the  alkaline 
pruffiates,  and  no  change  is  effected  by  the  infufion  of 
galls.  When  the  folution  of  this  fait  is  expofed  to  the 
air,  it  very  readily  abforbs  oxygen,  and  is  converted 
into  red  acetate  of  iron  *. 

16  Oxalate  of  Iron. 

Oxalic  acid  produces  a  violent  aCtion  on  iron,  with 
the  evolution  of  hydrogen  gas.  This  folution  has  a  very 
llyptic  tafte,  and  forms  by  evaporation  prifmatic  cry¬ 
ftals  of  a  greeniffi  yellow  colour.  .When  this  folution 
is  expofed  to  the  air,  or,  when  it  is  heated,  it  affumes  a 
red  colour,  which  is  owing  to  the  abforption  of  oxygen, 
and  its  converfion  into  red  oxalate.  The  oxalate  of 
iron  is  compofed  of 


Acid, 

Oxide, 


55 

45 

100 


ReJ  oxalate  of  iron . — Oxalic  acid  precipitates  the 
red  oSide  of  iron  from  the  folution  in  fulphuric  acid, 
and  forms  an  oxalate  of  iron  of  a  fine  red  colour. 
The  red  oxalate  of  iron  does  not  cryftallize,  and  has 
little  folubility  in  water.  This  has  been  propofed  to 
be  employed  as  a  pigment.  None  of  the  acids  diflolve 
the  oxides  of  iron  more  readily  than  oxalic  acid,  and 
efpecially  the  gallate  of  iron.  On  this  account  it  an- 
fwers  well  for  removing  fpots  of  ink,  for  which  pur- 
pofe  alfo  the  acidulous  oxalate  of  potalh,  or  fait  of  for- 
jel,  is  alfo  employed. 

17.  Tartrate  of  Iron. 

1.  Tartaric  acid  dilfolves  iron  with  efFervefcence, 
and  the  evolution  of  hydrogen  gas.  The  folution  be¬ 
comes  of  a  red  colour,  and  affumes  the  form  of  a  gela¬ 
tinous  mafs,  but  does  not  cryftallize.  This  is  the  red 
tartrate  of  iron. 

2.  But  when  tartaric  acid  is  added  to  the  folution 
of  fulphate  of  iron,  and  heat  applied,  a  precipitate  is 
formed,  which  is  not  very  foluble,  but  affords  lamel- 
latcd  cryftals.  This  is  the  compound  of  tartaricT  acid 
with  the  green  oxide  of  iron,  for  it  does  not  form  a 
precipitate  with  the  alkaline  pruffiates,  without  the  ad¬ 
dition  of  nitric  acid. 

18.  Tartrate  of  Potafh  and  Iron. 

This  triple  fait,  which  was  formerly  called  chaly- 
beated  tartar ,  and  tartarifed  tmBure  of  Mars ,  is  pre¬ 
pared  by  forming  into  a  pafte  with  water,  fix  parts  of 
iron  filings  with  16  of  tartar  in  powder.  The  mix¬ 
ture  is  left  at  reft  for  2 4  hours  $  and  being  diluted 
with  192  parts  of  water,  is  boiled  for  two  hours,  when 
cryftals  are  depofited  of  tartrate  of  potafh  and  iron. 
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19.  Citrate  of  Iron. 

Citric  acid  aCts  upon  iron  with  effervefcence,  oeca- 
fioned  by  the  emiffion  of  hydrogen  gas.  The  folution 
becomes  of  a  brown  colour ;  it  depofits,  by  fpontane- 
ous  evaporation,  fmall  cryftals  of  citrate  of  iron.  By 
evaporating  with  heat,  it  becomes  black  as  ink,  and 
duCtile  while  it  is  hot,  but  falls  to  powder,  and  be¬ 
comes  very  black  when  it  is  cold.  This  fait  has  a  ve¬ 
ry  aftringent  tafte,  and  is  very  foluble  in  water.  It  is- 
compofed  of 


Acid, 

Oxide, 


69.62 

30-38 

100.00 


The  cryftals  which  were  obtained  by  fpontaneous  eva. 
poration,  were  probably  the  green  citrate  *,  and  the 
black  mafs,  by  the  aCtion  of  heat,  is  probably  convert¬ 
ed  into  the  red  citrate  of  iron. 

20.  Malate  of  Iron. 

Malic  acid  gives  a  brown  folution  by  its  aCtion  on 
iron,  but  it  does  not  cryftallize. 

21.  Gallate  of  Iron. 


1936 


It  has  frequently  been  mentioned,  in  deferibing  the  Gallic  acid 
falts  of  iron,  that  the  infufion  of  nut-galls,  or  gallic  £jve*a^ 
acid,  produces  no  precipitate  or  change  of  colour, 
when  it  is  added  to  falts  of  iron  in  folution,  of  which  with  th-~ 
the  black  or  green  oxide  conftitutes  the  bafe  }  but  red  oxide, 
when  the  acid  is  added  to  a  folution  of  a  fait  of  iron, 
having  the  red  oxide  for  its  bafe,  a  black  precipitate 
is  immediately  formed.  From  this  it  appears,  that  the 
black  precipitate  can  only  be  obtained  from  the  red 
oxide  of  iron,  or  it  is  the  gallate  of  iron  in  the  higheft  r 
degree  of  oxidation.  Writing  ink  is  a  compound  of  the  infc.  ^ 
folution  of  gallate  of  iron  and  the  tanning  principle. 

The  important  qualities  of  good  ink  are,  that  it  (hall 
be  durable,  and  have  a  black  colour.  On  this  fubjeCl 
Profeffor  Robifon  obferve^,  in  his  Notes  on  Dr  Black’s 
Lectures,  that  u  the  great  art  in  ink-making  is  to  have 
a  fuperabundance  of  aftringent  matter  to  counteract  the 
difpofition  of  the  iron  to  a  farther  calcination,  which 
renders  the  ink  brown.  It  would  be  a  great  improve¬ 
ment  in  the  manufacture  of  writing  paper,  if  fome 
aftringent  matter  could  be  introduced.  A  little  ar¬ 
dent  fpirits  effectually  prevents  the  fpoiling  of  ink  by 
keeping,  but  makes  it  fink  and  fpread. 

A  good  Proportion  for  Writing-Ink . 

Rafped  logwood,  10  ounces^ 

Belt  gall-nuts  in  coarfe  powder,  3  ounces } 

Gum  arabic  in  powder,  2  ounces  \ 

Green  vitriol,  1  ounce  , 

Rain  water,  2  quarts  *, 

Cloves  in  coarfe  pow’der,  1  drachm. 

Boil  the  water  with  the  logwood  and  gum  to  one 
half )  ftrain  the  hot  decoCtion  into  a  glazed  veffel  -y 
add  the  galls  and  cloves*,  mix  and  cover  it  up. 

When  nearly  cold,  add  the  green  vitriol,  and  ftir 
it  repeatedly.  After  fome  days,  decant  or  ftrain 
the  ink  into  a  bottle,  to  be  kept  clofc  corked  in  a  *  Black’s 
dark  place  *.  Lett.  v.  ii^ 

InkP’48^ 
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Ink  is  fomctimes  of  a  very  pale  colour  when  firft 
ufod,  but  becomes  black  by  expofurc  to  the  air.  This 
is  owing  to  the  abforption  of  oxygen.  The  green 
vitriol  or  fulphatc  of  iron,  which  is  employed  in  making 
ink,  has  not  its  bafe  fully  faturated  with  oxygen,  or  is 
not  in  the  ft£te  af  red  oxide.  It  is  the  converfion  of 
the  green  into  the  red  oxide,  which  takes  place  when 
it  is  expofed  to  the  air.  The  ufc  of  gum  in  the  com- 
pofition  of  ink  is  to  prevent  the  precipitation  of  the 
black  particles,  and  alfo,  it  is  fuppofed,  to  a6l  as  a 
varniffi,  to  defend  it  from  the  air,  which  might  give  it 
a  brown  colour  by  farther  oxidation. 

22.  Benzoate  of  Iron. 

Benzoic  acid  readily  diffolves  the  oxide  of  iron,  and 
forms  with  it  yellowiffi  cryftals,  which  are  fweet  to  the 
tafle,  cfHorcfce  in  the  air,  and  are  foluble  in  w’ater  and 
in  alcohol.  Gallic  acid  produces  a  black  precipitate, 
and  the  pruffiates  give  a  blue.  It  is  decompofed  by 
the  alkalies,  and. by  the  carbonates  of  lime  and  barytes. 

*-  Ann.  de  The  acid  is  driven  off  by  heat  *. 

-pfji *<S.1X*  23.  Succinate  of  Iron. 

Succinic  acid  combines  w  ith  the  oxide  of  iron  *,  and 
the  folution,  by  evaporation,  affords  fmall  radiated  cry¬ 
ftals,  which  are  tranfparcnt  and  of  a  brown  colour. 
This  fait  is  infoluble  in  water.  It  may  be  formed  by 
adding  an  alkaline  fuccinate  to  the  folutions  of  iron  in 
acids. 

24.  Subcratc  of  Iron, 

Suberic  acid  dccompofes  the  fulphate  of  iron,  and 

|  Ibid-xmi.  produces  a  deep  yellow  colour  f. 

484  25.  Mellate  of  Iron. 

Mellitic  acid  produces  a  copious  precipitate  of  an 
Ifabella-yellow  colour,  in  the  folution  of  iron  in  ni¬ 
tric  acid.  This  precipitate  is  readily  diffolved  in  mu- 

|  Klaproth,  riatic  acid  J.  » 

p^o2 !  26.  LaCtate  of  Iron. 

Jnivjl.  La(^ic  acld  combines  with  iron,  and  forms  with  it  a 

fait  which  does  not  cryftallize.  The  folution  is  of  a 
brown  colour. 
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duces  a  fimilar  effeft,  by  depriving  the  iron  of  its  Iron,  Ui. 
oxygen.  Nitric  and  oxymuriatic  acids  convert  the 
white  pruffiate  into  blue,  by  giving  up  their  oxygen, 


27. 


Pruffiate  of  Iron. 


*939 

Pruflian 

blue. 


1.  Pruffic  acid  combines  with  both  the  oxides  of 
iron.  When  the  pruffiate  of  potaffi  is  added  to  a  fo¬ 
lution  of  the  green  fulphate  or  muriate  of  iron,  a  white 
precipitate  is  obtained.  This  fliews,  as  has  been  al¬ 
ready  obferved,  that  the  bafe  of  thefc  falts  is  in  its 
lowed  degree  of  oxidation.  It  is  in  the  date  of  green 
or  black  oxide.  But  if  the  pruffiate  of  potaffi  be  pour¬ 
ed  into  a  folutioft  of  the  red  fulphate  of  iron,  a  fine  blue 
precipitate  is  formed,  which  is  Pruffian  blue,  or  a  pruf¬ 
fiate  of  iron  in  the  date  of  red  oxide. 

2.  When  the  white  precipitate  of  iron  i,s  expofed  to 
the  air,  it  gradually  abfbrbs  oxygen,  and  is  converted 
into  the  blue  pruffiate,  or  Pruffian  blue.  On  the  other 
hand,  the  blue  pruffiate  may  be  converted  into  the 
white,  by  preferving  it  in  a  clofe  veffel,  with  plates  of 
iron  or  tin.  The  metallic  fubdance  deprives  the  iron 
of  part  of  its  oxygen,  and  makes  it  pafs  to  the  date  of 
green  oxide  \  in  which  date,  combined  with  pruffic 
acid,  it  is  colourlcfs.  Sulphurated  hydrogen  gas  pro- 


which  combines  with  the  iron,  and  forms  the  red 
oxide. 

II.  A&ion  of  the  Alkalies,  &c.  on  Iron. 

1.  Iron,  in  the  metallic  date,  has  a  very  feeble  ae-  Alkalies, 
tion  on  the  alkalies  and  earths.  The  alkalies,  in' their 

pure  and  concentrated  date,  promote  the  decompofi- 
tion  of  w  ater  by  means  of  iron.  Hydrogen  gas  is  dif- 
engaged,  and  the  metal  is  converted  into  the  date  of 
black  oxide,  or  ??iartial  ethiops  ;  but  there  feems  to  be 
no  perceptible  folution  of  the  oxide  of  iron,  which  is 
thus  formed  in  the  liquid  alkalies. 

2.  The  brown  oxides  of  iron  readily  combine  with 
the  earths  fufpended  in  water..  This  combination  has 
been  long  employed  on  account  of  its  properties  of  af¬ 
firming  a  great  degree  of  folidity  and  hardnefs,  as  a 
cement,  and  efpeeially  as  a  cement  or  mortar  to  be 
employed  under  w'ater.  Hence  volcanic  productions, 
as  pou%%olana  earths ,  which  contain  a  confiderablc  pro¬ 
portion  of  oxide  of  iron,  are  often  employed  for  this 
purpofe.  The  oxide  of  iron  combines  alfo  with  the 
earths  by  means  of  fufion,  and  communicates  to  them 
various  {hades  of  colour,  according  to  the  degree  of. 
oxidation,  and  the  proportion  of  oxide  employed.  In 
this  date  it  is  ufed  in  the  fabrication  of  enamels  and 
coloured  glafs. 

3.  The  alkaline  fulphates  are  decompofed  by  iron  Sulphates, 
at  a  high  temperature.  The  iron  deprives  the  fulphu- 

ric  acid  of  its  oxygen,  and  reduces  it  to  the  date  of 
fulphur.  Fourcroy  heated  for  an  hour  in  a  covered 
crucible,  one  part  of  fulphate  of  potaffi,  with  two  of 
iron  filings.  He  obtained  a  kind  of  granulated  fcoria, 
which  had  fwelled  up,  and  w  as  of  a  deep  green  on  the 
furface.  It  was  extremely  hard,  and  exhibited  in  forne 
of  the  internal  cavities,  ffiining  fix-fided  plates  of  black 
oxide  of  iron.  It  had  a  hot,  acrid  tade.  When  redu¬ 
ced  to  powrder,  it  exhaled  the  fetid  odour  of  fulphura- 
ted  hydrogen  gas.  It  was  not  deliquefeent  in  the  air  \ 
and  diluted  with  10  parts  of  water,  it  was  of  a  deep 
green  colour.  This  was  a  folution  of  hydrofulphurct 
of  potaffi,  holding  a  fmall  quantity  of  iron  in  folu¬ 
tion.  Sulphur  w'as  precipitated  by  the  addition  of 
acids,  with  the  evolution  of  fulphurated  hydrogen 
gas. 

4.  The  nitrates  are  alfo  decompofed  by  means  of  iron  Nitrates, 
heated  to  rednefs.  Two  or  three  parts  of  nitre,  with 

one  of  clean  iron  filings,  wrell  triturated  together,  and 
projected  into  a  red-hot  crucible,  give  out  at  each  pro¬ 
jection  ;a  great  number  of  vivid  fparks.  After  the  de- 
tonatioii,  a  half-fufed  mafs  remains,  of  a  reddiffi  yellow 
colour,  which,  by  waffiing  with  water,  affords  pure  pot¬ 
affi,  and  there  remains  an  oxide  of  iron  in  its  higheff 
degree  of  oxidation.  Steel  alfo  detonates  with  nitre, 
and  gives  out  a  very  brilliant  red  flame.  Thefe  mix¬ 
tures  are  employed  in  artificial  fireworks. 

5.  Some  of  the  muriates  are  alfo  decompofed  by 
iron.  The  experiment  of  Scheele,  in  which  the  muri¬ 
ate  of  foda  was  decompofed  by  means  of  iron,  has  al¬ 
ready  been  mentioned.  The  muriate  of  ammonia  is 
readily  decompofed  by  iron  with  the  affiftanee  of  heat. 
Hydrogen  and  ammoniacal  gafes  are  difengaged.  A 
preparation  formerly  known  by  the  name  of  martial 

ammoniacal 
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Iron,  See.  ammomacal flowers,  was  made  with  1 6  parts  of  muriate 
w— V*"""'  of  ammonia  and  one  of  iron  filings.  This  mixture  is 
fublimed  in  two  earthen  veffels,  the  one  being  inverted 
over  the  other.  A  fmall  quantity  of  the  muriate  of  am¬ 
monia  only  is  decompofed,  and  the  fait  affumes  a  yel- 
lowifti  colour,  writh  a  fmall  portion  of  muriate  of  iron. 
The  muriate  of  ammonia  is  alfo  decompofed  by  tritu¬ 
rating  the  red  oxide  of  iron  with  this  fait.  Am¬ 
monia  is  difengagcd,  and  the  oxide  combines  with  the 
acid. 

6.  Hyperoxymuriate  of  potafti  produces  a  violent  de¬ 
tonation  with  iron.  Two  parts  of  this  fait  with  one  of 
iron  filings,  detonate  ftrongly*  and  with  a  vivid  red  flame, 
by  percuflion,  or  even  by  fudden  preffure,  or  by  being 
brought  in  contaft  with  a  burning' body. 

7.  There  is  no  action  between  the  fluates,  borates, 
phofphates,  or  the  carbonates,  and  iron,  in  the  cold, 

III.  Alloys. 

1.  Iron  combines  with  arfenic  by  fufion,  forming  a 
brittle  alloy  of  a  white  colour,  analogous  to  the  native 
compound  of  arfenic  and  iron,  known  by  the  name  of 
mifpickel.  It  is  more  fufible  than  iron,  and  is  therefore 
employed,  on  account  of  its  luftre  and  fine  polilh,  for 
different  purpofes  to  which  iron  is  not  applicable. 

2.  The  alloys  of  iron  with  tungften,  molybdena, 
chromium,  columbium,  titanium,  and  uranium,  are 
fcarcely  known.  With  titanium  iron  affords  an  alloy 
of  a  gray  colour,  which  is  extremely  infufible. 

3.  The  alloy  of  iron  and  cobalt  poffeffcs  fome  of 
the  properties  of  fteel.  It  is  extremely  hard,  its 
texture  is  fine-grained,  and  it  is  attra&ed  by  the 
magnet. 

4.  Iron  combines  with  nickel,  and  the  affinity  be¬ 
tween  thefe  metals  is  fo  ffrong,  that  it  is  extremely 
difficult  to  deprive  nickel  entirely  of  iron. 

.  5.  Manganefe  is  frequently  found  in  combination 

with  iron,  to  which  it  communicates  a  white  colour, 
and  renders  it  brittle. 

-  6.  Bifmuth  forms  a  brittle  alloy  with  iron.  It  is 

attra&ed  by  the  magnet,  even  when  the  proportion  of 
bifmuth  amounts  to  three-fourths  of  the  whole.  Twenty 
parts  of  iron  and  one  of  bifmuth,  were  broken  by  a 
weight  of  1 51  lb.  \  but  four  parts  of  iron  and  three  of 
bifmuth  only  fupported  35  lb.  Thefe  were  the  ex¬ 
periments  of  Mufchenbroeck.  Gellert  has  obferved, 
that  the  alloy  of  iron  and  bifmuth  has  an  inferior  fpe- 
cific  gravity  to  the  mean. 

7.  Iron  combines  readily  with  antimony  by  fufion. 
An  alloy  of  equal  parts  of  thefe  metals  is  not  attra&ed 
by  the  magnet,  has  no  duftility,  and  fcarcely  any  mal¬ 
leability.  This  alloy  was  formerly  called  martial  re- 
gulus.  It  is  brittle  and  hard,  and  has  a  lefs  fpecific 
gravity  than  the  mean.  Iron  has  a  ffronger  affinity  for 
fulphur  than  for  antimony,  for  when  the  fulphuret  of 
antimony  is  heated  with  iron,  it  is  decompofed,  and  the 
iron  combines  with  the  fulphur. 

8.  Iron,  it  has  been  long  fuppofed,  has  no  a<5lion  on 
mercury  ;  but  by  triturating  together  the  amalgam  of 
zinc  and  mercury  with  iron  filings,  and  by  adding  to 
the  mixture  a  folution  of  iron  in  muriatic  acid,  and  af¬ 
terwards  by  kneading  this  mixture  and  heating  it,  Mr 
Aiken  obtained  an  amalgam  of  iron  and  mercury, 
having  the  metallic  luftre  *. 

9.  Zinc  forms  an  alloy  with  iron,  but  combines  with 
Vo L.  V.  Part  II. 
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it  in  very  fmall  proportion.  It  has  been  obferved  that  Iron,  See. 
zinc  may  be  applied  to  the  furfaec  of  iron  by  fufion, 
fo  as  to  defend  it  from  the  action  of  the  air,  and  thus  to 
prevent  it  from  rufting. 

10.  Iron  combines  with  difficulty  with  tin.  Berg- Tin. 
man  made  a  number  of  experiments  on  the  alloy  of  iron 
and  tin.  He  put  a  quantity  of  tin  into  a  crucible,  and 
covered  it  with  iron  filings.  The  crucible  was  then  filled 
with  charcoal,  and  clofely  covered.  He  expofed  thq 
apparatus  to  the  heat  of  a  forge  for  half  an  hour,  and 
he  always  obtained  two  diftimft  alloys,  correfpond- 
ing  to  the  weight  of  the  metals  which  he  had  em¬ 
ployed. 

The  one  was  iron  combined  with  a  fmall  quantity 
of  tin,  and  the  other  tin  united  to  a  fmall  portion  of 
iron.  Tin  alloyed  with  of  iron  was  very  malleable, 
might  be  cut  with  a  knife,  had  loft  a  little  of  its  luftre, 
and  was  a  little  harder.  With  the  fufible  phofphates 
it  gave  a  brown  glafs,  which  was  lefs  fufible  ;  and  by 
the  addition  of  nitric  acid,  it  became  black,  and  tlier©- 
was  feparated  an  infoluble  powder.  Iron  combined 
with  half  its  weight  of  tin,  exhibits  fome  of  the  pro¬ 
perties  of  the  latter.  It  is  (lightly  malleable,  cannot 
be  cut  with  a  knife,  unites  with  difficulty  with  mer¬ 
cury  and  with  the  phofphates,  and  in  fufion  with  the 
latter,  gives  out  brilliant  fparks,  which  do  not  appeal 
from  the  iron  or  tin  alone.  This  inflammation  is  (till 
more  brilliant  when  the  quantity  of  tin  is  increafed 
to  - 
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Tin  combines  vrith  iron,  and  adheres  ftrongly  to  its  Tinplate, 
furface,  forming  a  thin  covering.  This  is  one  of  the 
mod  ufeful  combinations  of  tin,  for  it  renders  the  iron 
fit  for  a  great  many  valuable  purpofes,  for  which, 
othervvife,  on  account  of  its  ftrong  tendency  to  oxida¬ 
tion  or  rufting,  it  would  be  totally  inapplicable.  This 
is  well  known  by  the  name  of  tinplate ,  or  white  iron . 

The  procefs  of  tinning  iron  is  the  following:  Thepro*g|0f 
plates  of  iron  being  reduced  to  the  proper  thicknefs,  tinning, 
are  cleaned  by  means  of  a  weak  acid.  For  this  pur- 
pofe  the  furface  is  firft  cleaned  with  fand,  to  remove  any 
ruff  that  may  have  formed.  They  are  then  immerfed 
in  water  acidulated  with  a  fmall  quantity  of  fulphuric 
acid,  in  which  they  are  kept  for  24  hours,  and  oc- 
cafionally  agitated.  They  are  then  well  rubbed  with 
cloths,  that  the  furface  may  be  perfectly  clean.  The 
tin  is  fufed  in  a  pot,  the  furface  of  which  is  covered 
with  an  oily  or  relinous  matter,  to  prevent  its  oxidation. 

The  plates  of  iron  are  then  immerfed  in  the  melted 
tin,  and  are  either  moved  about  in  the  liquid  metal,  or 
are  dipped  feveral  different  times.  They  are  then 
taken  out,  and  rubbed  with  faw-duft  or  bran,  to  remove 
the  impurities  from  the  furface. 

It  is  faid  by  fome  chemical  writers,  that  the  tin  not 
only  covers  the  furface,  but  penetrates  the  iron  complete¬ 
ly,  fo  as  to  give  the  whole  a  white  colour.  This  feems 
to  be  quite  a  miftake,  which  may  be  very  ealily  proved 
by  the  teft  of  experiment.  If  the  furface  of  a  piece 
of  tin-plate  be  feraped  with  a  knife,  the  metallic  par¬ 
ticles  which  are  at  firft  feparated,  are  not  attracted  by 
the  magnet.  As  the  procefs  is  continued,  fome  of  the 
particles  are  magnetic,  which  (hews  that  they  are  par¬ 
ticles  of  iron,  (craped  off,  after  the  coating  of  tin  is' 
feparated,  and  this  coating  may  be  (b  completely- re¬ 
moved,  that  the  whole  uf  the  particles  are  attracted  by 
the  magnet.  This,  perhaps,  it  may  be  faid,  would 
4  Q,  take 
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Copper,  fitc.  take  place,  even  through  the  iron  were  alloyed  with 

' v - '  a  certain  proportion  of  tin )  but  when  the  coating  of 

tin  is  entirely  removed,  and  the  iron  is  moiftened,  it 
is  foon  covered  with  ruft,  in  the  fame  way.  as  if  it 
never  had  been  combined  with  a  particle  of  tin. 

ii.  Guyton  has  (hewn,  that  an  alloy  may  be  form¬ 
ed  of  iron  and  lead,  which  it  was  formerly  fuppofed 
could  not  be  effeaed.  By  melting  together  equal 
parts  of  lead  and  filings  of  iron,  he  obtained  two  Se¬ 
parate  metallic  buttons,  of  which  the  lead  occupied 
the  lower  part  of  the  crucible,  and  the  iron  the  upper 
part.  When  thefe  were  fubjeaed  to  the  .teft  of  ex¬ 
periment,  it  appeared  that  the  lead  contained  a. Small 

*  ,  ,  proportion  of  iron,  and  the  iron  a  Small  proportion  of 

*  Ann .  de  {•  \  * 

lead 

The  uSes  of  iron  are  extremely  numerous,  and  im¬ 
portant,  but  they  are  So  well  known,  that  it  is  alto¬ 
gether  unneceflary  to  enumerate  them. 

Sect.  XIX.  Of  COPPER  and  its  Combinations . 


Chim. 
xaii.  4S 


»95s 

Hiftory. 


*959 

Ores. 


i960 

Arwiyfis. 


r.  Copper  Seems  to  have  been  known  in  the  re- 
motefl  periods  of  antiquity.  It  is  among  the  firft  me¬ 
tals  which  were  employed  by  the  early  nations  of  the 
world  and  indeed  this  might  have  been  expe&ed,  as 
it  is  not  one  of  the  Scarce  metals,  is  eafily  extract¬ 
ed  from  its  ores,  and  not  difficult  to  work.  The 
Egyptians  applied  it  to  a  great  variety  of  ufes,  as  it 
appears,  from  the  earlieft  period  of  their  hiftory.  The 
Greeks  were  acquainted  with  the  mode  of  working 
copper,  and  employed  it  in  many  of  the  arts.  It  was 
the  bafts  ( #  the  celebrated  Corinthian  metal.  The  Ro¬ 
mans  knew  the  ufes  of  this  metal,  and  it  is  generally 
fuppofed  that  of  it  they  fabricated  the  greateft  number 
of  their  utenftls.  The  alloys  which  they  made  with 
copper,  after  the  example  of  the  Egyptians  and  Greeks, 
were  very  numerous,  and  applied  to  a  great  variety  of 
ufes. 

2.  Copper  exifts  in  conftderable  abundance  in  na¬ 
ture  •,  it  is  found  native,  alloyed  with  other  metals, 
combined  with  Sulphur,  in  the  ftate  of  oxide,  and  in  that 
of  Salt.  It  is  not  unfrequently  met  with  in  the  native 
ftate,  Sometimes  cryftallized  in  an  arborefeent  form, 
and  f'metimes  in  more  regular  figures.  Copper  exifts 
nati\e,  alloyed  with  gold  and  filver.  The  moft  abun- 
ant  ores  of  copper  are  the  fulphurets,  and  of  thefe 
there  is  a  conftderable  variety,  exhibiting  various  co¬ 
lours,  and  various  forms  of  cryftals.  In  the  ftate  of  ox¬ 
ide,  it  has  been  found  in  Peru,  of  a  greenilh  colour, 
mixed  with  white  Sand.  In  the  ftate  of  faltj  copper  is 
combined  with  the  Sulphuric  and  carbonic  acids,  form¬ 
ing  native  Sulphates  and  carbonates  of  copper.  The 
latter  prefent  many  varieties,  but  may  chiefly  be  re¬ 
ferred  to  the  blue  and  green  carbonates. 

3.  The  extraflion  of  the  ores  of  copper  is  to  be 
conduced  according  to  the  nature  of  the  combination 
in  which  they  exift.  The  following  procefs  is  recom¬ 
mended  for  the  treatment  of  the  fulphurets  of  copper. 
The  ore  is  firft  redueed  to  powder,  and  then  boiled 
with  five  parts  of  concentrated  Sulphuric  acid.  The 
Solution  is  evaporated  to  drynefs,  and  the  refiduum  well 
v  a  fried  with  warm  water,  to  remove  all  Soluble  mat¬ 
ters.  The  Solution  being  Sufficiently  diluted,  a  plate 
of  copper  is  immerfed  in  it,  which  preeipitates  the 
Silver,  and  afterwards  a  plate  of  iron  to  precipitate  the 
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copper.  It  is  boiled  w  ith  the  plate  of  iron,  till  no  Copper, 
farther  precipitate  takes  place.  The  copper  which  is 
thus  obtained,  is  dried  with  a  gentle  heat,  fo  that  it 
may  not  undergo  oxidation.  It  is  fuppofed  that  the 
copper  is  mixed  with  iron,  the  whole  may  be  diflclved 
in  nitric  acid,  and  the  procefs  is  again  repeated  by  in¬ 
troducing  the  plate  of  iron.  In  this  way  it  is  eafy  to 
difeover  the  quantity  of  copper  in  the  fulphurets  of  this 
metal. 

4.  Copper  is  a  very  brilliant  metal,  of  a  fine  red  p 
colour,  different  from  every  other  metallic  fubftance.  P 
The  Specific  gravity  of  copper  is  8.584.  When  it  is 
hammered,  it  acquires  a  greater  denfity.  It  poflefles 

a  considerable  degree  of  hardnefs,  and  Some  elafticity. 

It  is  extremely  malleable,  and  may  be  redueed  to 
leaves  So  fine  that  they  may  be  carried  about  by  the 
wind.  It  has  alfo  a  considerable  degree  of  ductility, 
intermediate,  according  to  Guyton,  between  tin  and 
lead.  The  tenacity  of  copper  is  alfo  very  great.  A 
wire  .078  of  an  inch  in  diameter,  will  Support  a  weight 
without  breaking  equal  to  more  than  30clbs.  avoirdu¬ 
pois.  Copper  has  a  peculiarly  aftringent  and  dif- 
agreeable  tafte.  It  is  extremely  deleterious,  wffieii 
taken  internally,  to  the  animal  economy,  and  indeed 
may  be  confidered  as  a  poifon.  It  is  diftinguiflied  by 
a  peculiarly  difagreeable  odour,  which  it  communi¬ 
cates  to  the  hands  by  the  flighteft  fri&ion.  ^ 

5.  Copper  does  not  melt  till  the  temperature  is  ele-  Aftion  of 
vated  to  a  red  heat,  which  is  about  270  Wedgwood,  heat. 

or  by  eftimation  1450°  Fahrenheit.  When  it  is  rapid¬ 
ly  cooled  after  fufion,  it  afiumes  a  granulated  and  po¬ 
rous  texture,  but  if  it  be  cooled  flowly,  it  affords  cryftals 
in  quadrangular  pyramids,  or  in  o&ahedrons,  which 
proceed  from  the  cube,  its  primitive  form.  When  the 
temperature  is  raifed  beyond  what  is  neceffary  for  its 
fufion,  it  is  Sublimed  in  the  form  of  vifible  fumes. 

6.  When  copper  is  expofed  to  the  air,  efpecially  if  Oxidation, 
it  be  humid,  it  is  foon  deprived  of  its  luftre.  It  tar- 
nifhes,  becomes  of  a  dull  brown  colour,  which  gradu¬ 
ally  deepens,  till  it  is  converted  into  that  of  the  an¬ 
tique  bronze,  and  at  laft  is  covered  with  a  fhining 

green  cruft,  which  is  well  known  under  the  name  of 
verdigris .  This  procefi?  is  the  oxidation  of  the  metal 
by  the  abforption  of  oxygen  from  the  atmofjphere  j  and 
it  is  promoted  and  accelerated,  either  by  being  moiften- 
ed  with  water,  or  by  the  water  which  exifts  in  the  at- 
mofphere.  As  this  oxide  is  formed,  the  carbonic  acid  of 
the  atmofphere  combines  with  it,  fo  that  it  is  to  be  con¬ 
fidered  as  a  mixture  of  oxide  and  carbonate  of  copper. 

7.  But  when  copper  is  fubje&ed  to  a  ftrong  heat, 
the  oxidation  proceeds  more  rapidly.  If  a  plate  of 
copper  be  made  red-hot  in  the  open  air,  it  lofes  its 
brilliancy,  becomes  of  a  deep  brown  colour,  and  the 
externa]  layer,  which  is  of  this  colour,  may  be  de¬ 
tached  from  the  metal.  This  is  the  brown  oxide  of 
copper.  This  oxide  may  be  obtained  by  immerfing  a 
plate  of  red-hot  copper  into  cold  water.  The  feales 
which  are  formed  on  the  furface  fall  off  by  the  fudden 
contraction  of  the  heated  copper.  This  may  be  re¬ 
peated  till  the  whole  is  converted  into  this  oxide. 

The  copper  in  this* ftate  is  in  the  higheft  degree  of 
oxidation.  Sometimes  it  afiumes  a  black,  and  fome- 
times  a  green  colour,  which,  according  to  Prouft,  are 
owing  to  the  combination  of  carbonic  acid  with  the 
oxide,  This  oxide  of  copper  may  alfo  be  obtained  by 

diflolving 
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Copper,  See.  diffol&ng  copper  in  nitric  or  fulphuric  acid,  and  then 
by  precipitating  with  chi  alkali,  which  precipitate  is  to 
be  dried,  to  feparate  the  water.  The  component  parts 
of  this  oxide  are, 
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But  copper  combines,  with  a  fmaller  proportion  of 
oxygen,  forming  an  oxide  of  an  orange  colour.  If 
the  black  oxide  of  copper  be  mixed  with  lefs  than  an 
equal  proportion  of  metallic  copper  in  fine  powder, 
triturated  in  a  mortar,  and  introduced  into  a  clofe 
veffel  with  muriatic  acid,  the  whole  of  the  copper  is 
diifolved  with  the  emifiion  of  heat,  and.  the  oxide  is 
precipitated  of  an  orange  colour,  by  means  of  potafh. 
This  is  the  oxide  of  copper  with  the  fmaller  propor¬ 
tion  of  oxygen.  The  component  parts  of  this  oxide, 
according  to  Mr  Chenevix,  are 
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This  oxide  changes  colour  the  moment  it  is  expofed  to 
the  air,  by  the  abforption  of  oxygen,  for  which  it  has 
a  very  Hrong  affinity. 

8.  There  is  no  action  between  azote,  hydrogen,  or 
carbone,  and  copper. 

9.  Phofphorus  readily  combines  with  Copper,  and 
forms  with  it  a  phofphuret,  which  is  prepared  by  fu- 
fing  equal  parts  of  copper  and  phofphoric  glafs,  with 
i  of  the  whole  of  charcoal  in  powder.  Or,  it  may  be 
formed  by  projecting  phofphorus  on  red-hot  copper  in  a 
crucible.  The  pholphuret  of  copper  is  of  a  whitifh 
gray  colour,  with  a  metallic  luitre,  and  of  a  clofe 
texture.  It  is  much  more  fufible  than  copper  ;  it 
melts  by  the  aCtion  of  the  blow-pipe  •,  the  phofphorus 
burns  with  deflagration  on  the  furface,  and  the  copper 
remains  behind  in  the  Hate  of  black  fcoria.  Expofed 
to  the  air,  it  lofes  its  brilliancy,  blackens,  and  is  con¬ 
verted  into  a  kind  of  effioreicence,  which  is  phofphate 
of  copper.  It  is  compofed  of  20  parts  of  phofphorus, 
and  80  of  copper. 

10.  Copper  combines  with  fulphur  by  different  procef- 
fes.  If  fulphur  in  powder  and  filings  of  copper  are  mixed 
together,  and  formed  into  a  pafte  with  a  little  water, 
.when  they  are  expofed  to  the  air,  the  mafs  fwells  up, 
becomes  hot,  and  is  converted  into  a  brown  matter, 
which  effiorefees  flowly  in  the  air,  and  is  converted  in¬ 
to  fulphatc  of  copper.  This  fulphuret  may  be  alfo 
formed  by  heating  together  in  a  crucible,  equal  parts 
of  fulphur  and  copper  filings.  A  deep  coloured  mafs 
is  thus  obtained,  which  is  brittle,  and  more  fufible  than 
copper.  This  fubflance,  which  is  employed  in  dyeing, 
is  prepared  by  flratifying  in  a  crucible  plates  of  copper 
and  fulphur.  When  the  whole  is  melted,  it  is  after¬ 
wards  reduced  to  powder,  and  was  formerly  known  by 
the  name  of  ces  veneris . 

A  fingular  and  fplendid  experiment  was  firfl  made 
by  the  fociety  of  Dutch  chemifts  at  Amflerdam,  in  the 
formation  of  fulphuret  of  copper.  If  three  parts  of 
flowers  of  fulphur,  by  weight,  and  eight  parts  of 
copper  filings,  be  mixed  together,  introduced  into  a 
glafs  matrals,  and  then  placed  upon  red-hot  coals,  the 
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mixture  melts,  and  after v.* 

fion,  becomes  almoff  inftantaneoufly  red-hot.  If  it  bo  ' 
then  removed  from  the  fire,  it  continues  red-hot  for 
fome  time,  and  is  converted  into  a  fulphuret  of  copper. 

The  fingular  part  of  this  experiment  is,  that  it  fucceeds 
equally  well  without  the  aecefs  of  oxygen  ;  or  even  it 
may  be  performed,  when  the  mixture  is  under  water. 

It  feems,  therefore,  at  firff  fight,  to  be  a  cafe  of  com- 
bullion,  or  apparent  eembuffion,  without  oxygen.  Va-  Of  difficult 
nous  opinions  have  been  entertained  concerning  theexplan*- 
naturc  of  this  procefs,  and  different  theories  have  been**00, 
propofed  to  account  for  the  phenomena,  which  are 
ieemingly  irreeoncileable  with  the  prefent  theory  of 
combuffion.  Indeed  it  was  at  firft  held  up  as  an  obje&ion 
to  the  Lavoifierean  theory.  It  lias  been  explained  by 
fome,.  by  fuppofing  that  a  finall  quantity  of  air  may  have 
remained  within  the  apparatus,  or  mixed  with  the  ma¬ 
terials  j  or  that  the  quantity  of  air  neceffary  might  be 
fupplied  from  the  inoiHure,  from  which  the  materials 
and  the  apparatus  may  not  have  been  fufficiently  freed. 

But  this  affords  no  fatisfa&ory  explanation  ;  for  the 
quantity  of  air  or  water  which  could  remain  when  the 
experiment  has  been  carefully  performed,  is  not  fuffi- 
cient  to  furnilh  the  neceffary  portion  of  air  for  the  fup- 
port  of  fuch  a  vivid  combullion.  Fourcroy  confiders 
it  as  a  cafe  of  fimple  phofphorefcence,  a  change  or  hid¬ 
den  increafe  of  capacity  for  caloric,  or  as  merely  the 
feparation  of  light,  or  the  converfion  of  caloric  into 
light  \  and  in  fupport  of  this  opinion  he  Hates*  that 
the  compound  is  always  fulphuret  of  copper,  which 
would  not  have  been  the  cafe,  had  real  combullion  been 
effeCted,  for  then  it  would  have  been  a  fulphate  of  cop¬ 
per.  But  it  is  explained  by  others  according  to  the 
principles  of  the  theory  of  combullion,  which  has  been 
given  by  Gren,  and  which  we  have  already  detailed, 
in  treating  of  heat.  According  to  this  theory,  the 
light  exills  in  combination  with  the  combullible,  which 
in  this  cafe  is  the  copper.  When  heat  is  applied  to 
the  mixture,  the  fulphur  melts,  and  therefore  combines 
with  a  great  quantity  of  caloric  $  but,  when  the  ful¬ 
phur  combines  with  the  copper,  it  returns  to  the  folid 
llate,  and  therefore  gives  out  a  quantity  of  caloric. 

The  light  from  the  metal  at  the  fame  time  combines 
with  the  caloric,  and  both  appear  in  the  form  of  fire. 

It  is  at  the  inflant  of  combination  that  the  mafs  be¬ 
comes  red-hot,  in  confequence  of  the  Hidden  cxtrica;- 
tion  of  heat  and  light  from  the  two  fubHances  which 
form  the  compound. 

Copper  combined  with  fulphur,  is  one  of  the  moH  Copper  py- 
common  ores  of  this  metal.  According  to  the  expe-‘r*tes* 
riments  of  ProuH,  the  natural  production,  known  by 
the  name  of  copper  pyrites,  is  a  fulphuret  cf  copper, 
combined  with  an  additional  portion  of  fulphur.  It  is 
diHinguilhed  by  its  brittlenefs,  metallic  luftre,  and  yel¬ 
low  colour.  J97l 

II.  The  order  of  the  affinities  of  copper  and  its  Affinities, 
oxide,  is  according  to  Bergman  the  following  : 


Copper. 

Gold, 

Silver, 

Arfenie, 

Iron, 

Manganefe, 

Zinc, 


Oxide  of  Copper. 

Oxalic  acid, 

Tartaric, 

Muriatic, 

Sulphuric, 

SaclaClie, 

Nitric, 

Q.  2  Copper, 


1 
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Oxide  of  Copper. 

Acid, 

18 

Copper,  Sec,: 

-  Oxide, 

68 
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Antimony, 

Arfenic, 

Water, 

14 

Cempoli- 

Platina, 

Phofphoric, 

tion  of.  1 

Tin, 

Succinic, 
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Lead, 

Nickel, 

Bifmuth, 

Cobalt, 

Mercury, 

Sulphur, 

Phofphorus. 


Fluoric, 

Citric, 

La&ic, 

Acetic, 

Boracic, 

Pruflic, 

Carbonic. 
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I.  Salts  of  Copper. 

1.  Sulphate  of  Copper. 

1,  Sulphuric  acid  has  no  a£tion  on  copper  in  the 
cold  \  but  when  it  is  concentrated,  and  at  a  boiling 
temperature,  it  is  decompofed  by  the  copper,  with  the 
difcngagement  of  fulphurous  Reid  gas.  By  evaporating 
the  liquid,  and  by  flow  cooling,  cryftals  of  a  fine  blue 
colour  are  obtained.  This  fait,  which  is  a  fulphate  of 
copper  with  excefs  of  acid,  reddens  vegetable  blues, 
has  a  ftrong  ftyptic,  metallic  tafte,  and  is  at  the  fame 
time  extremely  acrid  and  cauftic.  Its  fpecific  gravity 
is  2.1943.  It  is  foluble  in  4  parts  of  cold,  and  in  2 
of  boiling  water.  It  efflorefees  flightly  in  the  air,  lofes 
its  water  of  cryftallization  when  it  is  heated,  and  is 
converted  into  a  bluifh  white  powder.  By  increafing 
the  heat  the  acid  is  driven  off,  and  the  oxide  remains 
behind.  The  component  parts  of  this  fait  are,  accord¬ 
ing  to  Proufl, 


Acid, 

33 

Oxide, 

32 

Water, 

35 

ioo 
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Jsative.  2.  This  fait  is  generally  found  in  great  abundance 

in  nature,  and  is  obtained  either  by  evaporating  the 
water  which  holds  it  in  folulion,  or  by  expofmg  the 
fulphuret  of  copper  to  air  and  moifturc,  by  which  it  is 
converted  into  fulphate  of  copper.  This  1  alt  is  known 
in  commerce  by  the  names  of  blue  vitriol ,  blue  copperas , 
and  vitriol  of  copper . 

3.  None  of  the  acids  have  any  a&ien  on  the  fulphate 
of  copper.  It  is  decompofed  by  the  alkalies  and  earths, 
and  precipitated  in  the  form  of  a  bluifti-gray  oxide, 
which  becomes  green  when  expofed  to  the  air,  by  ab- 
iorbing  carbonic  acid  from  the  atmofphere.  Ammonia 
decompofes  and  precipitates  the  fulphate  of  copper,  and, 
^  with  an  exccfs  of  alkali,  diffolves  the  oxide,  which  af- 

fumes  a  rich,  brilliant  blue  colour.  It  is  alfo  partially 
ffy.  decompofed  by  muriate  of  ammonia.  Equal  parts  of 
M)i is  fait  and  fulphate  of  copper  in  a  heated  folution,  ap- 
>>pear  of  a  yellow  colour,  but  when  the  folution  cools,  it 
r97<>  is  converted  into  green.  This  folution  has  been  cm- 
Sympathe-  ployed  as  a  fympathetic  ink.  Paper  moiftened  with 
tic  ms..  ^  appears  of  a  yellow  colour  when  it  is  heated,  but,  in 
the  cold,  the  colour  entirely  difappears. 

4.  When  a  fmall  quantity  of  cauflic  potafli  is  added 
to  a  folution  of  fulphate  of  copper,  a  green ifh- colour¬ 
ed  precipitate  is  formed,  which  is  diffufed  in  the  folu¬ 
tion.  This  is  a  fulphate  of  copper  with  excefs  of  bafe, 
and,  according  to  Proufl,  is  compofed  of 
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Copper  is  reduced  to  the  metallic  ftate  from  its  fo- 
lutions  in  acids,  by  fcveral  metallic  fubflances,  as 
iron,  zinc,  tin.  If  a  plate  of  iron  be  introduced  into 
a  folution  of  copper  in  an  acid,  the  iron  is  in  a  fliort 
time  covered  with  metallic  copper.  It  is  in  this  way 
that  copper  is  obtained  from  its  natural  folutions  in 
water. 

2.  Sulphite  of  Copper. 

Sulphurous  acid  lias  no  a&ion  whatever  on  copper  ;  Prepare- 
but  the  oxide  of  copper  readily  combines  with  this  tion. 
acid.  Or,  the  fulphite  of  copper  may  be  formed  by 
adding  a  folution  of  fulphite  of  foda,  to  a  folution  of 
fulphate  of  copper.  An  orange-yellow  precipitate  is 
formed,  and  fmall  cryftals  of  a  greenifh  white  are  de- 
pofited.  Thefe  become  deeper  coloured  by  expofure 
to  the  air.  Both  the  yellow  precipitate  and  the  green- 
ifti  white  fait  have  been  proved  by  experiment  to  be 
fulphites  of  copper.  The  fir  ft  contains  a  greater  pro¬ 
portion  of  copper,  and  therefore  has  an  excefi  of  bafe, 
to  which  its  colour  and  infolubility  are  owing.  The 
fecond  is  a  faturated  fulphite,  which  is  foluble  and  cryf- 
tallizes.  When  thefe  falts  are  heated  by  the  blow-pipe, 
they  melt,  blacken,  affume  a  grayiflt  colour,  and  are  at 
laft  reduced  to  the  metallic  ftate.  By  the  addition  of 
nitric  acid  they  are  converted  into  fulphate  of  copper. 

By  the  fulphuric  acid  the  fulphurous  acid  is  driven  off, 
and  there  remains  behind  a  brownifti-coloured  matter 
in  the  ftate  of  powder,  which  is  the  oxide  of  cop¬ 
per  mixed  with  a  portion  of  that  metal  in  the  metallic 
ftate. 
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3.  Nitrate  of  Copper. 

1.  Nitric  acid  is  decompofed  by  copper  with  great  Prepare- 
rapidity.  Nitrous  gas  is  given  out  in  great  abun-tion. 
dance,  the  metal  is  oxidated,  and  diffolved  in  the  acid. 

The  folution,  which  is  at  firft  of  a  pale  blue,  affumes 
a  deep  colour,  and  by  flow  evaporation  yields  cryftals 
in  the  form  of  long  parallelopipeds.  This  fait  has  an 
acrid  ftyptic  tafte,  is  extremely  cauftic,  and  corrodes 
the  ikin.  It  is  deliquefeent,  and  very  foluble  in  wa-  ^go 
ter.  This  fait  expofed  to  a  heat,  even  under  I oo°,  Properties, 
melts  *,  by  increafing  the  heat,  the  water  of  cryftalli¬ 
zation  is  driven  off*,  it  detonates  flightly  on  red-hot 
coals,  and  when  mixed  with  phofphorus,  by  percuf- 

fion.  .  ,p8t 

2.  If  a  quantity  of  this  dried  fait,  reduced  to  pow-yi0ient 
der,  be  fpread  on  a  flieet  of  tinfoil,  it  remains  without  adtion  on 
any  a&ion  ;  but  if  it  be  moiftened  a  little  with  water, ftQ* 
and  wrapped  up,  a  violent  a£Hon  takes  place.  The 

fait  is  decompofed,  and  nitrous  gas  is  difengaged  with 
a  great  degree  of  heat.  The  tinfoil  is  burft  to  pieces, 
and  fometimes  it  is  even  inflamed.  In  this  procefs, 
the  nitric  acid  of  the  nitrate  of  copper  is  decompofed, 
in  confequencc  of  the  ftrong  affinity  of  the  tin  for  the, 
oxygen  of  the  acid.  The  tin  is  oxidated,  nitrous  gas 
is  given  out,  and  the  copper  is  partly  reduced  to  the 
metallic  ftate. 

3.  The  alkalies  and  earths  precipitate  the  folution  Decompok 

oftion. 
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Copper,  &cc.  0f  nitrate  of  copper  in  the  form  of  a  bluifh-white  ox- 
ide,  -which  becomes  green  by  expofure  to  the  air. 
When  it  is  precipitated  by  means  of  potafh,  if  the  pot- 
aih  predominate,  a  bulky  precipitate  is  formed,  of  a 
fine  blue  colour.  The  precipitate  is  compofed  of  the 
oxide  of  copper  and  water,  from  which  Prouft,  who 
particularly  examined  it,  lias  denominated  it  hydrate 
of  copper .  Lime  thrown  into  this  folution,  has  the  pro¬ 
perty  of  giving  it  a  deeper  ftiade  of  blue.  It  is  by  this 
procefs  that  the  blue  pigment  known  in  commerce  by 
the  name  ©f  verditer ,  and  which  is  employed  for  paint- 
ing  paper,  is  prepared. 

4.  If  nitrate  of  copper  be  diftilled  in  a  retort,  the 
fait  becomes  thick,  and  forms  a  green  cruft  on  the 
retort.  It  is  then  in  the  ftate  of  nitrate  with  ex¬ 
cels  of  bafe,  or  fubnitrate ,  which  is  infoluble  in  wa- 
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Compofi- 

Cion. 


ter. 

5.  The  component  parts  of  this  fait  are,  according 
to  Prouft, 

Acid,  16 

Oxide,  67 

Water,  17 


Acid, 

12-5 

Copper,  &c* 

Oxide, 

79.0 
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3.  Muriatic  acid  alfo  forms  a  fait  with  the  oxide  ofWlthtlie 
copper  in  its  loweft  degree  of  oxidation.  Prouft  ob-°^^ 
tained  this  fait  by  mixing  falts  of  copper  with  muriate 
of  tin,  which  latter  deprived  the  copper  of  a  portion 
of  its  oxygen,  and  afforded  a  fait  of  a  white  colour; 

It  may  be  formed  alfo  by  introducing  a  plate  of  cop¬ 
per  into  a  bottle  filled  with  muriatic  acid.  This  fait 
cryftallizes  in  tetrahedrons.  It  may  be  precipitated  in 
the  ftate  of  white  powder ;  by  diluting  the  folution 
with  water,  and  by  repeated  waftiings,  the  orange  oxide 
of  copper  is  obtained.  When  it  is  expofed  to  the  air, 
it  foon  combines  with  oxygen,  and  is  converted  into 
muriate  of  copper  with  the  oxide  in  its  maximum  ftate 
of  oxidation.  This  fait  is  foluble  in  ammonia,  and 
forms  with  it  a  colourlefs  folution,  which,  after  being 
for  fome  time  expofed  to  the  air,  affumes  a  fine  blue 
colour  by  the  abforption  of  oxygen. 
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4.  Muriate  of  Copper, 

I.  Concentrated  muriatic  acid,  with  the  aid  of 
heat,  a£ts  on  copper  and  diffolves  it.  It  produces  a 

1984  flight  effervefcence,  with  the  evolution  of  hydrogen 
prepara-  gas.  The  folution  is  of  a  fine  green  colour,  by  which 
tion.  it  is  diftinguiftied  from  the  fulphate  and  nitrate  of 

copper.  This  fait  may  be  formed  by  the  direft  com¬ 
bination  of  the  green  oxide  of  copper  with  muriatic 
acid,  a  little  diluted  with  water.  By  evaporation 
and  flow  cooling,  cryftals  may  be  obtained  in  the  form 

1985  of  long  fmall  needles,  or  re&angular  parallelelopipeds, 

Properties.  are  0f  a  ftne  grafs-green  colour.  This  fait  is 

extremely  acrid  and  cauftic  *,  it  melts  with  a  moderate 
heat }  it  is  deliquefeent  in  the  air,  and  is  foon  converted 
into  a  thick  liquid  like  oil.  The  fait  fufes  at  a  mo¬ 
derate  heat,  and  becomes  of  a  uniform  mafs  by  cool¬ 
ing.  It  is  not  decompofed  by  fulphuric  or  nitric  acids. 
The  alkalies  precipitate  a  bluifti  white  oxide,  which  be¬ 
comes  green  in  the  air  *  the  copper  is  precipitated  by 
zinc  and  iron.  The  component  parts  of  this  fait,  ac¬ 
cording  to  Prouft,  are, 

Acid,  24 

Black  oxide,  40 
Water,  36 
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This  fait  is  therefore  the  muriate  of  copper  with  the 
oxide  in  the  higheft  degree  of  oxidation. 

2.  This  fait,  according  to  the  experiments  of  Prouft, 
may  be  diftilled  to  drynefs  without  any  change  *,  but 
by  increafing  the  heat,  a  part  of  its  acid  is  driven  off 
in  the  ftat£  of  oxymuriatic  acid,  and  the  copper  re¬ 
mains  behind  in  its  loweft  ftate  of  oxidation,  and 
forms  a  muriate  of  copper  of  a  white  colour.  Phis 
muriate  may  alfo  be  obtained  by  diffolving  copper  in 
nitro-muriatie  acid.  A  greenifh  powder  appears,  which 
is  a  muriate  of  copper  with  excch  of  bafe.  The  com- 
ponent  parts  of  this  fait  are, 
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5.  Hyperoxymuriate  of  Copper. 

The  oxide  of  copper  diffufed  in  water,  is  diffolved 
when  a  ftream  of  oxymuriatic  acid  gas  is  dire£ted 
through  it.  But  the  properties  of  this  fait  were  not 
examined  by  Mr  Chenevix,  who  formed  it. 

6.  Fluate  of  Copper. 

Fluoric  acid  readily  oxidates  and  diffolves  copper  \ 
but  the  properties  of  this  fait  are  little  known.  It 
forms  a  gelatinous  folution,  and  affords  by  evaporation 
cubical  cryftals. 


7.  Borate  of  Copper. 

This  fait  is  moft  readily  formed  by  adding  a  folutiom 
of  an  alkaline  borate  to  the  folution  of  nitrate  or  ful¬ 
phate  of  copper.  A  greenilh  precipitate  is  formed,, 
which  has  very  little  folubility  in  water. 

8.  Phofphate  of  Copper. 

1990 

Phofphoric  acid  is  not  decompofed  by  copper;  but  Prepara- 
when  it  remains  for  fome  time  in  contaft  with  thetl0n* 
metal,  it  promotes  the  oxidation,  and  there  Is  thus  for¬ 
med  a  phofphate  of  copper,  which  has  little  folubility,. 

Or  it  may  be  obtained  by  pouring  an  alkaline  phof¬ 
phate  into  a  folution  of  fulphate  or  nitrate  of  copper. 

The  phofphate  of  copper  is  formed,  which  is  almoft  in¬ 
foluble.  When  it  is  heated  with  charcoal  in  a  crucible 
it  affords  a  gray  phofphurct  of  copper,  which  has  fome 
brilliancy.  The  component  parts  of  phofphate  of  cop¬ 
per,  as  they  have  been  afeertained  by  Mr  Chenevix,  Compofi- 
are,  tion. 

Acid,  35.O 

Oxide,  61.5 

Water,  3.5 

100.0 

The  above  oxide  is  coinpof«d  of  49,5  brown  oxide,  and 
1  z  of  water, 

9,  Garbonat^ 
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-9.  Carbonate  of  Copper. 

Carbonic  acid  has  no  action  on^copper,  either  in  the 
gafeous  or  liquid  ftate  \  but  it  is  very  readily  ablorbed 
by  the  blue  or  green  oxides  of  this  metal.  It  may  be 
formed  by  adding  an  alkaline  carbonate  to  any  of  the 
folutions  of  copper  in  the  other  acids.  '1 0  prepare  this 
fait  of  the  molt  brilliant  and  uniform  colour,  it  Ihould 
be  precipitated  with  boiling  water,  wafhed  carefully, 
and  the  veffel  which  contains  it  placed  in  the  fun. 
The  carbonate  of  copper  is  found  native,  and  is  known 
by  the  name  of  malachite .  Jt  contains  the  fame  pio- 
portions  as  the  artificial  carbonate.  Its  component 
parts  are, 

Acid,  25.O 

Brown  oxide,  69.5 
Water,  5-5 


ally  prepared  by  expofing  plates  of  copper  to  the  a £t ion  Copper,  &cJ 
of  vinegar.  The  furface  of  the  plates  is  covered  with 
this  bluilh-green  powder,  which  being  diiTolved  in  ace¬ 
tic  acid  affords  a  folution  of  a  fine  greeniih  blue  co¬ 
lour.  This  folution  by  evaporation  and  cooling  gives 
cryftals  of  a  deep  blue  colour,  and  in  the  form  of  qua¬ 
drangular,  truncated  pyramids.  The  fpceific  gravity  is 
1.779.  r-bhis  falt  has  a  ftrang  difagreeable  tale,  and  is  Ip^ 
poifonous.  It  efflorefees  in  the  air,  and  is  very  folublePropert.es. 
in  water.  It  is  decompofed  by  all  the  alkalies ;  and  by 
means  of  heat,  or  by  dift  illation,  it  is  decompofed,  and 
gives  out  acetic  acid.  This  fait,  according  to  the  ana- 
lyfis  of  Prouft,  is  compofed  of 

Acid  and  water,  61 
Oxide,  39 


1.00 


100.0 

10.  Arfeniate  of  Copper. 

This  fait  may  be  formed  by  adding  a  folution  of  an 
alkaline  arfeniate  to  nitrate  of  copper  \  or,  by  digeft- 
ing  arfenic  acid  on  copper.  A  green  folution  is  ob¬ 
tained,  and  the  arfeniate  of  copper  is  precipitated  in 
the  form  of  a  bluifh-white  powder.  The  arfeniate  of 
potafh  added  to  a  folution  of  fulphatc  of  copper  forms 
a  precipitate  of  a  very  rich  green,  which  was  propofed 
by  Schcelc  as  a  paint,  becaufe  it  is  unaltered  by  the 
air,  and  hence  it  obtained  the  name  of  Sckee/e’s  green . 
It  is  the  arfenite  of  copper.  This  fait  may  be  formed 
by  the  following  procefs  : 

Diffolve  a  quantity  of  potafh  in  water,  and  add 
white  oxide  of  arfenic,  till  the  potafh  is  faturated.  Fil¬ 
ter  the  liquor,  and  add  gradually  a  folution  of  fulphate 
of  copper  while  it  is  hot,  ftirring  the  mixture  during 
the  addition.  It  is  then  left  at  reft  for  fome  time,  af¬ 
ter  which  the  arfenite  of  copper  precipitates  in  the 
form  of  a  beautiful  green  powder.  The  precipitate  is 
to  be  repeatedly  wafhed  with  water,  and  dried.  Several 
varieties  of  the  arfeniates  of  copper  have  been  deferibed, 
and  analyzed  by  the  Count  dc  Bournon  and  Mr  Che- 
nevix,  and  an  account  of  them  publifhed  in  the  Philo- 
fophical  Tranfa&ions  for  1801. 

1 1 .  Tungftate  of  Copper. 

Tungftic  acid  combines  with  oxide  of  copper,  or 
forms  a  precipitate  when  added  to  a  folution  of  ful¬ 
phatc  of  copper. 

12.  Molybdate  of  Copper. 

Molybdic  acid  added  to  a  folution  of  nitrate  of  cop¬ 
per,  produces  a  green  precipitate. 

13.  Chromate  of  Copper. 

This  is  formed  by  adding  chromic  acid  to  a  folu¬ 
tion  of  nitrate  of  copper.  A  red  precipitate  is  ob¬ 
tained. 

14.  Acetate  of  Copper. 

Copper  is  readily  oxidated  and  diffolved  in  acetic 
acid.  The  folution  is  aided  by  heat,  and  gradually  af- 
fumes  a  green  colour.  The  oxide  of  copper,  which  is 
thus  formed,  is  the  verdegris  of  commerce.  It  is  ufu- 
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15.  Oxalate  of  Copper. 

Oxalic  acid  readily  afts  upon  copper,  and  forms  with 
it  needlc-fhaped  cryftals  of  a  green  colour.  It  readily 
combines  with  the  oxide  of  copper,  and  is  then  in  the 
ftate  of  a  bluifh  green  powder,  which  is  little  folu- 
blc  in  water.  Oxalic  acid  precipitates  the  fulphate, 
nitrate,  and  muriate  of  copper,  in  the  form  of  a  bluifh 
gray  powder. 

16.  Tartrate  of  Copper. 

Tartaric  acid  diffolves  copper,  when  expofed  to  the 
air,  and  at  laft  converts  it  into  an  oxide.  It  combines 
readily  with  the  oxides  of  copper,  and  forms  with  them  a 
fait  of  little  folubility,  and  of  a  green  colour.  When 
this  acid  is  added  to  the  folution  of  fulphate  or  muriate 
of  copper,  it  forms  a  tartrate  of  copper,  which  appears 
after  fome  time  in  irregular  greenifh  cryftals. 

17.  Tartrate  of  Potafh  and  Copper. 

This  triple  fait  may  be  prepared  by  boiling  together 
oxide  of  copper  and  tartar  in  water.  By  evaporating 
the  folution  blue  cryftals  are  obtained,  which  have  a 
fweetifh  tafte.  If  the  fame  folution  be  evaporated,  to 
drynefs,  a  bluifh  green  powder  remains  behind,  which 
is  employed  as  a  paint,  by  the  name  of  Brunfviich 
green .  green. 

18.  Citrate  of  Copper. 

Citric  acid  diffolves  the  oxide  of  copper  at  the  boil¬ 
ing  temperature.  The  folution  affords  by  evaporation 
greenifh  coloured  cryftals. 

19.  Benzoate  of  Copper. 

Benzoic  acid  readily  diffolves  the  oxide  of  copper. 

The  folution  yiclds'fmall  cryftals  of  a  deep  green  colour, 
which  have  little  folubility  in  water.  It  is  decompofed 
by  the  alkalies,  the  carbonates  of  lime,  and  barytes,  and 
the  acid  is  driven  off  by  heat. 

20.  Succinate  of  Copper. 

When  fuccinic  acid  Is  long  digefted  with  copper,  it 
diffolves  a  fmall  portion,  and  the  folution  affords  green 
cryftals. 

21.  Suberate  of  Copper. 

When  fuberic  acid  is  added  to  a  folution  of  ni¬ 
trate 
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Copper,  &c.  trate  of  copper,  it  produces  a  green  colour  \  but  there 
is  no  precipitate. 

22.  Mediate  of  Copper. 

When  mellitic  acid  Is  added  to  a  folution  of  acetate 
of  copper,  it  affords  a  precipitate,  and  the  colour  of 
verdigris,  but  it  produces  no  change  on  muriate  of 
copper. 

23.  La&ate  of  Copper. 

Laftic  acid,  after  digeftion  with  copper,  firft  affumes 
a  blue  colour,  then  changes  to  a  green,  and  is  afterwards 
converted  into  a  dark  brown.  The  folution  does  not 
yield  cryflals. 

24.  Prufliate  of  Copper.  f 

The  prufliates  of  potafh  precipitate  the  falts  of  cop¬ 
per  of  different  colours.  The  prufliates  obtained  from 
fulphate,  nitrate,  and  muriate  of  copper,  Mr  Hatchet 
obferves,  are  very  beautiful ;  but  the  fineft  and  deepeft 
colour  he  obtained  from  the  muriate.  He  has  pro- 
pofed  the  prufliate  of  copper  as  a  paint  \  and  on  tiial 
with  oil  and  water,  it  has  been  found  to  anfwer  the 
purpofe.  The  method  which  he  recommends  for  the 
preparation  of  this  pigment,  is  to  take  green  muriate 
of  copper  with  10  parts  of  diflilled  or  rain  water,  and 
to  add  prufliate  of  lime,  which  he  thinks  is  preferable 
to  prufliate  of  potafh,  until  the  whole  is  precipitated. 
The  prufliate  of  copper  is  then  to  be  well  walked  with 
cold  water,  and  to  be  dried  without  Heat  *. 

II.  A&ion  of  Alkalies,  &c.  on  Copper. 

1.  The  fixed  alkalies  in  folution  in  'water,  digefled 
with  copper  filings,  and  allowed  to  cool,  promote  the 
oxidation  of  the  metal.  The  liquid  affumes  a  flight 
blue  colour,  as  well  as  the  copper,  but  the  a&ion  of  the 
air  is  neceffary  for  this  procefs.  It  fcarcely  fucceeds  in 
clofe  veffels. 

Liquid  ammonia,  treated  in  the  fame  way,  becomes 
of  a  brilliant  blue  colour,  but  it  diffolves  only  a  very 
fmall  quantity  of  the  oxide.  By  the  flow  evaporation 
of  this  folution,  the  greateft  part  of  the  ammonia  is  fe- 
parated  in  the  form  of  gas  ;  a  very  fmall  quantity  on¬ 
ly  remains  combined  with  the  oxide  of  copper.  This 
folution,  it  has  been  faid,  yields  tranfparent  cryflals  of 
a  fine  blue  colour.  The  dried  mafs  affumes  a  green  co¬ 
lour  when  it  is  expofed  to  the  air,  as  the  ammonia  is 
diflipated,  and  the  oxide  abforbs  carbonic  acid.  The 
green  oxide  of  copper  is  inflantly  converted  to  a  blue. 
This  a6tion  is  promoted  by  heat,  and  when  the  heat  is 
increafed,  azotic  gas  is  difengaged  ;  the  hydrogen  of 
the  ammonia  combines  with  part  of  the  oxygen  of  the 
oxide  and  forms  water  ;  the  oxide  becomes  of  a  brown 
colour,  and  the  metal  is  at  la  ft  revived. 

2.  There  is  no  action  between  the  earths  and  copper, 
excepting  by  fufion.  With  the  verifiable  earths  and 
the  oxides  of  this  metal,  a  glafs  is  formed,  which  is 
raoft  commonly  of  a  fine  green  colour,  with  different 
fhades  of  brown  or  red,  according  to  the  degree  of 
oxidation.  The  oxides  of  copper  are  frequently  em¬ 
ployed  to  colour  glafs,  porcelain,  and  pottery. 

3.  Copper  feems  to  have  but  a  feeble  adion  on  moil 
of  the  falts.  The  fulphates  are  not  decompofed  by  this 
metal,  even  with  the  afliftance  of  heat.  When  cop¬ 
per  is  boiled  with  the  folution  of  alum,  it  is  oxidated 
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and  partially  diffolved,  by  the  excefs  of  fulphuric  acid  Copper,  See * 
which  tliis  fait  contains.  The  fulphate  of  copper  thus 
formed,  feems  to  combine  in  the  ftate  of  triple  fait  with 
the  fulphate  of  alumina  and  potafh.  It  has  been  ob- 
ferved  that  alumina  precipitated  from  alum,  the  folu¬ 
tion  of  which  has  been  kept  for  fome  time  in  copper  200-> 
veffels,  is  (lightly  tinged  with  a  blue  colour.  The  ni- Nitrates, 
trates,  efpecially  the  nitrate  of  potafh,  when  fufed  to¬ 
gether,  give  out  fparks,  but  without  inflammation  or 
detonation.  A  brown  oxide  of  copper  is  thus  formed, 
mixed  with  potafh.  When  it  is  wafhed  with  w'ater, 
the  alkali  is  diffolved,  and  there  remains  the  pure  oxide 
of  copper,  which  is  often  prepared  in  this  way  for  the 
fabrication  of  enamels.  2004 

Muriate  of  ammonia  is  decompofed  by  copper  with  Muriates 
the  afliftance  of  heat.  Hydrogen  gas  and  ammoniacal 
gas  are  difengaged,  and  there  remains  behind  a  muri¬ 
ate  of  copper.  The  folution  of  muriate  of  ammonia 
alfo  a£ls  upon  copper,  and  becomes  of  a  blue  colour, 
when  it  is  kept  in  veffels  of  this  metal.  When  muri¬ 
ate  of  ammonia  is  fublimed  with  about  ^  of  its  weight 
of  green  oxide  of  copper,  a  fmall  quantity  of  the  muri¬ 
ate  of  ammonia  is  decompofed,  and  the  muriate  of  cop¬ 
per  which  is  formed,  combines  with  the  undecompofcd 
fait.  This  was  formerly  called  cupreous  flowers  of  fal 
ammoniac ,  or  ens  veneris .  If  a  quantity  of  lime  water, 
writh  about  Tr7  of  its  weight  of  muriate  of  ammonia,  be 
kept  in  a  copper  veffel  for  10  or  12  hours,  the  liquid 
affumes  a  fine  blue  colour.  This  was  formerly  called 
celeflial  water.  In  this  procefs  a  fmall  quantity  of  am¬ 
monia  is  difengaged  by  the  lime,  and  it  diffolves  fome 
portion  of  the  copper,  which  communicates  a  blue  co¬ 
lour  to  the  whole  folution.  This  compound  may  alfo 
be  formed,  by  adding  a  fmall  quantity  of  copper  filings 
to  a  mixture  of  the  folution  of  muriate  of  ammonia  and 
lime  water. 

4.  The  phofphates,  fluates,  borates,  and  carbonates, 
have  no  other  a6tion  on  copper  than  by  means  of  the 
water  in  which  they  are  diffolved.  This  a<ftion  is  great¬ 
ly  promoted  by  expofure  to  the  air. 

III.  Alloys. 

1.  Copper  readily  combines  with  almoft  all  other 
metals,  by  means  of  fufion  ;  and  many  of  the  alloys 
which  arc  thus  formed,  are  of  great  importance  in  the 
arts. 

2.  When  copper  is  combined  with  arfenic,  by  melt-Ark^°? 
ing  them  together  in  a  clofe  crucible,  and  covering 

the  furfacc  with  muriate  of  foda,  to  prevent  oxidation, 
a  white  brittle  alloy  is  formed,  which  has  been  called 
white  tombac .  With  a  certain  proportion  of  zinc  and 
tin,  this  alloy  is  employed  in  the  fabrication  of  various 
utenfils. 

3.  The  alloys  of  copper  with  tungften,  molybdena, 
chromium,  columbium,  titanium,  and  uranium,  are 
either  altogether  unknown,  or  have  not  been  exa¬ 
mined. 

4.  Little  is  known  of  the  alloy  of  copper  and  co-^  ^2<j0<5 
bait.  It  is  faid  that  it  refembles  cobalt  itlelf  in  tex¬ 
ture  and  brittlenefs. 

5.  Copper  forms  with  nickel  a  white  hard  alloy, 
which  has  no  duftility,  and  which  is  foon  altered  by" 
expofure  to  the  air. 

6.  Copper  unites  with  manganefe,  and  gives  an  al- M  2008 
loy  of  a  red  colour,  which  is  very  malleable. 

7.  Equal 
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7.  Equal  parts  of  copper  and  bifmuth,  melted  toge¬ 
ther,  form  a  brittle  alloy  of  a  pale  red  colour.  .  With 
one-eighth  of  bifmuth,  the  alloy  is  extremely  brittle,  of 
a  very  pale  red  colour,  and  exhibiting  in  its  texture 
nearly  cubical  fragments.  The  fpecific  gravity  of  this 
alloy  is  exactly  the  mean  of  that  of  the  two  metals;  and, 
as  the  proportion  of  bifmuth  is  increafed,  the  tenacity 
2010  of  the  alloy  is  diminiffied. 

Antimony.  8.  Copper  combines  readily  with  antimony  by  fu- 
lion.  Equal  parts  of  the  two  metals  conftitute  an  al- 
,loy  of  a  beautiful  violet  colour,  and  of  a  greater  fpeci¬ 
fic  gravity  than  the  mean.  This  alloy  is  remarkable 
for  its  lamellated  and  fibrous  texture.  The  alchemifts 
gave  it  the  name  of  regulus  of  Venus.  A  compound 
formed  of  equal  parts  of  martial  regulus  and  regulus  of 
Venus,  according  to  an  alchemical  prefeription,  the 
furface  of  which  exhibits  the  appearance  of  mefiies  or 
cavities,  was  called  Vulcan's  net,  becaufe  it  feemed  to 
to  envelope  iron  and  copper,  wdiich  were  denominated 
Mars  and  Venus . 

9.  Copper  enters  into  combination  with  mercury 
with  fome  difficulty.  This  alloy  may  be  formed  by 
triturating  very  thin  plates  of  copper  which  have  been 
rubbed  with  vinegar  or  common  fait,  with  mercury ; 
or,  by  triturating  copper  filings  with  the  folution  of 
mercury  in  nitric  acid.  It  is  alfo  formed  by  other 
•proceffes ;  but  whatever  be  the  procefs,  this  amalgam 
is  of  a  reddiffi  colour,  and  fufficiently  foft  to  receive  the 
moil  delicate  impreffions  when  it  is  a  little  heated.  It 
becomes  hard  by  expofure  to  the  air.  It  is  decompofed 
by  heat,  and  the  mercury  is  feparated. 

10.  The  compound  of  copper  and  zinc  conftitutes 
one  of  the  molt  important  and  ufeful  alloys,  of  all  the 
combinations  of  the  metals.  Mufchenbroeck  has  giv¬ 
en  a  particular  defeription  of  feveral  of  thefe  alloys. 
Equal  parts  of  copper  and  zine  afforded  a  metal  of  a 
fine  golden  yellow,  whofe  fpecific  gravity  was  8.047  ; 
one  part  of  copper  and  half  a  part  of  zinc,  formed  a 
compound  of  a.  pale  golden  colour  ;  one  part  of  copper 
and  three-fourths  of  zinc,  compofed  an  alloy  of  a  golden 
colour,  which  yielded  to  the  file  ;  one  part  of  copper 
and  one-fourth  of  zinc,  gave  a  compound  of  a  finer  co¬ 
lour  than  that  of  brafs.  According  to  the  proportions’ 
of  the  metals  which  are  employed,  the  alloys  have  re¬ 
ceived  different  names.  The  ufual  procefs  for  combin¬ 
ing  them,  is  either  by  fufing  copper  with  a  mixture  of 
calamine,  or  native  carbonate  of  zinc  and  charcoal ;  or 
by  ftratifying  plates  of  copper  with  the  fame  mixture, 
and  exposing  them  to  heat. 

The  well  known  compound,  diftinguifhed  by  the 
name  of  brafs,  is  an  alloy  of  copper  and  zinc.  The 
proportion  of  the  zinc  is  about  one-fourth  of  the  cop- 
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per.  This  alloy  is  of  a  fine  yellow  colour,  lefs  liable  Copper, 
to  tarniffi,  and  more  fufible  than  the  copper.  The  ^ 

denfity  of  this  alloy  is  one-tenth  more  than  the  mean. 

It  is  malleable,  and  poffeffes  confiderable  du&ility. 

A  compound  applied  to  a  great  variety  of  ornamental 
purpofes,  and  known  by  the  names  of  Prince  Rupert's  2 
metal,  prince's  metal  ok  pinchbeck,  is  an  alloy  of  zinc  pinchbeck, 
and  copper  in  the  proportion  of  three  parts  of  the  for¬ 
mer  to  four  of  the  latter.  This  alloy  is  lefs  malleable 
than  brafs ;  but  has  a  fine  golden  colour,  which  is 
pretty  permanent,  and  little  affe&ed  by  expofure  to 
air. 

The  compound  of  zinc  and  copper,  called  brafs,  it 
is  fuppofed,  was  well  known  to  the  ancients.  An  ore 
of  zinc  was  employed  in  the  fabrication  of  it,  although 
it  does  not  appear  that  they  were  at  all  acquainted 
with  zinc  as  a  diftinft  metal.  u  It  is  probable,”  Pro¬ 
peller  Beckman  obferves,  after  Pliny,  “  that  ore  con¬ 
taining  zinc,  acquired  the  name  of  cadmia,  becaufe  it 
firft  produced  brafs.”  “  Ipfe  lapis  e  quo  fit  ses,  cad- 
-mia  vocata.”  “  When  it  was  afterwards  remarked, 
that  calamine  gave  to  copper  a  yellow  colour,  the 
fame  name  was  conferred  on  it  alfo.  It  appears, 
however,  that  it  was  feldom  found  by  the  ancients, 
and  we  muff  confider  cadmia  in  general  as  fignifying 
ore  that  contains  zinc.  Gold-coloured  copper  or  brafs 
was  long-  preferred  to  pure  or  common  copper,  and 
thought  to  be  more  beautiful  the  nearer  it  approached 
to  the  bell  aurickalchum  (c).  Brafs,  therefore,  was 
fuppofed  to  be  a  more  valuable  kind  of  copper ;  and 
on  this  account  Pliny  fays  that  cadmia  was  neceffary 
for  procuring  copper,  that  is,  brafs .  Copper  as  well 
as  brafs  was  for  a  great  length  of  time  called  ces,  and 
it  was  not  till  a  late  period,  that  min eralogifts,  in  order 
to  diflinguifh  them,  gave  the  name  of  cuprum  to  the 
former.  Pliny  fays,  that  it  was  good  when  a  large 
quantity  of  cadmia  had  been  added  to  it,  becaufe  it  not  *  6f 
only  rendered  the  colour  more  beautiful,  but  increafed 
the  weight  (d)  U  ^ 

To  difeover  the  proportions  of  the  two  metals  in  this  Brafs°ana. 
alloy,  Vauquelin  diffolved  a  quantity  of  brafs  in  nitric  lyZCd. 
acid.  When  the  folution  is  completed,  he  precipitates 
the  two  metals  by  means  of  potafh,  which  is  added  in 
large  quantity,  to  diffolve  the  whole  of  the  oxide  of 
zinc  ;  and  as  the  oxide  of  copper  is  not  foluble  by  this 
alkali,  it  remains  in  the  form  of  black  powder,  which 
is  feparated,  wafhed,  and  dried.  A  fiftieth  part  of 
the  weight  of  this  precipitate  is  deduced  for  the  oxy¬ 
gen  writh  which  it  is  combined  ;  the  remainder  gives 
the  weight  of  copper  in  the  alloy.  What  is  deficient 
of  the  whole  weight  of  the  alloy,  is  the  weight  of  the 

zinc  f.  f  Fourcroy 

II.  Copper  Con  naif 

Chim.  vi. 


(c)  According  to  Biffiop  Watfon,  the  aurichalcum ,  or  orichalcum ,  of  the  ancients,  is  to  be  confidcred  as  the 
fame  with  our  brafs.  Manchef.  Tranf  ii.  47. 

(n)  Mr  Beckmann  farther  adds,  “At  firft  it  wras  called  ces  cypnum  ;  but  in  courfe  of  time  only  cyprium,  from 
which  at  length  was  formed  cuprum.  It  cannot,  how'ever,  be  afeertained  at  what  periods  thefe  appellations  were 
common.  I  he  epithet  cupreus  occurs  in  manuferipts  of  Pliny  and  Palladius,  but  wre  cannot  fay  w  hether  later 
tranferibers  may  not  have  changed  cyprius  into  cupreus,  with  which  they  were  perhaps  better  acquainted.  The 
oldeft  writer  who  ufes  the  wrord  cuprum,  is  Spartian,  who  fays  in  the  life  of  Caracalla,  cancelli  ex  cere,  vel  cupro ; 
but  may  not  the  lafl  word  have  been  added  to  the  text  as  a  glofs  ?  Pliny,  book  xxxvi.  26.  fays,  addito  cypreo  ei 
nitra,  w  hich  Ifidore,  xvi.  15.  p.  363,  expreffed  by  the  words  adjcdlo  cupro  ci  nitro .”  Hift.  of  Invent .  iii.  75. 
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II.  Copper  combines  very  readily  with  tin.  This 
is  a  very  important  alloy  in  the  arts.  It  is  with  this 
alloy  that  bronze,  metals  for  calling  llatues  and  cannons, 
bell -metal,  and  metallic  mirrors,  are  formed.  Tin  di* 
minifiies  the  duflility  of  copper,  and  increafes  its  tena¬ 
city,  hardnefs,  and  fonorous  quality*  According  to 
Mufchenbroeck,  copper  acquires  the  greatefl  folidity 
with  the  addition  of  one  part  of  tin  to  five  or  fix  of  this 
metal.  By  increafing  the  quantity  of  tin,  the  alloy  be¬ 
comes  hard  and  brittle. 

To  form  the  alloy  employed  for  cannons,  1 2  parts  of 
tin  are  united  to  100  of  copper.  In  fufing  the  two  me¬ 
tals  for  this*  alloy,  it  is  neceffary  to  llir  or  agitate  the 
mixture,  otherwise  they  remain  uncombined.  Bronze, 
or  the  metal  which  is  ufed  for  llatues,  is  not  different 
from  that  of  which  cannons  are  made,  excepting  in  the 
proportion  of  tin  being  either  more  or  lefs,  to  vary  the 
colour. 

The  component  parts  of  bell -metal  are  ufually  75 
of  copper  and  25  of  tin,  or  three  of  copper  and  one 
of  tin.  A  fmall  quantity  of  other  metals  is  fometimes 
dete<5led  by  analyfis,  in  fragments  of  bells  that  have 
been  examined,  fuch  as  zinc,  antimony,  bifmuth,  and 
even  filver.  But  thefe  metals  are  not  confidcred  as 
eflential  to  the  alloy.  Bell-metal  is  of  a  grayilh  white 
colour,  of  a  clofe  grain,  and  fo  hard  as  to  be  fcarcely 
touched  with  the  file.  It  is  alfo  elallic  and  fonorous. 
The  fpecific  gravity  is  confiderably  more  than  the 
mean,  and  it  is  more  fufible  than  copper.  A  mixture 
of  three  parts  of  tin  and  one  of  copper,  fufed  with  a 
little  arfenious  acid,  and  black  flux,  gives  an  alloy  of 
the  colour  of  Heel,  very  hard,  and  fufceptible  of  a  fine 
polifh,  which  is  employed  in  the  fabrication  of  mirrors 
for  telefcopes.  But  other  proportions,  with  the  addition 
of  other  metals,  are  employed  by  different  opticians. 
Bifmuth,  antimony,  and  filver,  are  added,  to  increafe 
the  refle&ing  property  of  the  mirror. 

Copper  veffels  which  are  employed  for  the  purpofes 
of  domeflic  economy  are  apt  to  be  corroded  or  oxi¬ 
dated  by  the  fubflances  which  are  boiled  or  preferved 
in  them.  To  defend  them  from  the  aflion  of  thefe 
fubflances,  and  to  prevent  the  terrible  accidents  which 
would  other  wife  happen  to  .thofe  who  employ  any  of 
thefe  matters  as  food,  the  infide  of  fuch  veffels  is  co¬ 
vered  with  a  thin  coating  of  tin.  This  is  performed 
by  the  following  procefs.  The  furface  to  be  covered 
With  tin,  is  feraped  very  clean  with  an  iron  inflrument, 
or  it  is  fcoured  with  wine  lees,  or  weak  nitric  acid 
and  fand.  The  tin  is  then  applied  in  two  Ways  5  in 
the  firfl  way,  the  tin  is  in  a  flafc  of  fufion,  and  the 
furfacc  is  covered  with  fome  refinous  or  oily  matter, 
to  prevent  oxidation,  in  the  fame  way  as  in  tinning 
iron.  The  furface  to  be  tinned  is  firfl  immerfed  in  a 
folution  of  muriate  of  ammonia,  and  dried,  and  then 
dipped  into  the  melted  tin.  Another  method  is,  to 
heat  the  copper  veflel  on  charcoal,  and  then  to  apply 
to  the  infide  of  it  a  quantity  of  tin,  which  is  then 
melted  *,  a  little  muriate  of  ammonia  being  thrown  in 
at  the  fame  time  in  powder.  The  furface  is  then  rub¬ 
bed  with  tow.  The  muriate  of  ammonia  is  employed, 
both  to  clean  the  furface  of  the  copper,  and  alfo  to 
prevent  the  tin  from  being  oxidated.  The  coating  of 
tin  which  can  be  applied  to  copper  is  extremely  thin  ; 
and  it  cannot  by  any  means  be  increafed,  to  bear  a 
heat  greater  than  that  which  melts  tin.  Bayen  in  his 
Vol.  V.  Part  II. 


refearchcs  concerning  tin,  found,  that  a  vcfiel  nine  in-  Silver,  fr.c.^ 
ches  in  diameter,  and  three  lines  in  depth,  acquired,  y 
by  having  its  furface  covered  with  tin,  only  21  grains 
of  additional  weight. 

In  ufing  veffels  thus  tinned,  care  fhould  be  taken 
not  to  allow  acid  fubflances  to  remain  for  any  length 
of  time  in  conta£l  with  them,  becaufe  the  tin  would 
be  corroded,  and  part  of  the  copper  afterwards  dif- 
folved,  w'hich  w'ould  inevitably  atl  as  a  poifon.  Pure 
tin  ought  only  to  be  employed,  at  Icaft  without  any 
mixture  of  lead.  i0t0 

1 2*  Copper  combines  very  readily  with  lead  by  Lead, 
fufion.  With  an  excefs  of  lead,  the  alloy  is  of  a  gray 
colour,  is  du£lile,  but  brittle  when  it  is  hot,  on  account 
of  tile  great  difference  of  fufibility  of  the  lead  and  cop¬ 
per.  This  alloy  is  employed  in  the  fabrication  of 
printing  types  for  large  letters.  According  to  Savary, 
the  proportion  for  this  purpofe  is  zoo  of  lead  and  20  or 
25  of  copper.  ...  .  ion 

13.  Copper  combines  with  iron,  but  with  much  Iron, 
greater  difficulty  than  with  the  other  metals.  As  the 
proportion  of  iron  is  increafed,  the  alloy  becomes  of  a 
darker  gray,  lofes  its  duflility,  and  is  more  infufible. 

The  alloy  of  copper  w  ith  iron  has  been  fuppofed  to 
conflitute  that  variety  called  hot  Jhort  iron ,  which  pof- 
feffes  greater  tenacity  than  other  kinds  of  iron,  and  on 
account  of  fome  peculiar  properties  is  more  applicable 
to  a  variety  of  purpofes. 

Next  to  iron,  copper  is  of  the  greatefl  importance,  uiK 
and  mofl  extenfive  utility,  of  all  the  metals.  In  the 
metallic  flate  it  is  employed  for  a  great  variety  of  in- 
ftruments  and  utenfils ;  fome  of  its  oxides  and  falts  are 
much  ufed  in  painting,  dyeing,  and  enamelling  \  and 
the  alloys  with  other  metals,  efpecially  with  zinc  and 
tin,  are  applied  to  many  valuable  purpofes  in  the  arts, 
and  in  domeflic  economy.  But  the  ufes  of  copper  in 
its  different  flates,  and  in  its  various  combinations,  are 
fo  familiar  and  w'ell  known,  that  it  muff  appear  quite 
unnccefiary  to  enumerate  them. 

Sect.  XX.  Of  Silver. 

1.  Silver  has  been  reckoned  among  the  noble  or  per-  ipa^y  ' 
fe&  metals,  and  has  been  known  from  the  earlieff  ages 

of  the  world.  Its  fcarcity,  beauty,  and  utility,  have 
always  rendered  it  an  objecl  of  refearch  among  man¬ 
kind,  fo  that  the  nature  and  properties  of  this  metal 
have  been  long  ftudied  and  minutely  inveftigated.  In 
the  midff  of  the  rage  for  the  tranfmutation  of  metals 
which  for  centuries  fired  the  imaginations  of  the  alchc- 
mifts,  filyer  occupied  a  great  (hare  off  their  attention  and 
labour,  writh  the  hope  of  difeovering  the  means  of  con¬ 
verting  the  bafer  and  more  abundant  metals  into  this, 
which  is  more  highly  valued  on  account  of  its  fcarcity 
and  durability.  When  the  dawn  of  fcience  commen¬ 
ced,  and  its  light  had  diffipated  the  follies  and  extra¬ 
vagancies  of  thefe  purfuits,  the  earlier  chemifts  wrere 
much  employed  in  examining  the  properties  and  com¬ 
binations  of  filver  ;  nor  has  it  been  overlooked  or  ne- 
glecled  by  the  moderns. 

2.  Silver  wffiich  is  neither  in  fuch  abundance  nor  foOreI°2^ 
univerfally  diffufed  many  other  metals,  exiffs  in  na¬ 
ture  in  five  different  Hates  j  in  the  native  (late  j  in  that 

of  alloy  w  ith  other  metals,  efpecially  with  antimony ; 
in  that  of  fulphuret,  fulphurated  oxide,  muriate,  and 
4  11  carbonate. 
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its  ductility  and  ipecific  gravity,  is  frequently  tarmlhed 
on  the  furface,  of  a  gray  or  blackilh  colour,  and  ap¬ 
pears  under  a  great  variety  of  forms.  In  this-  ftate  it 
is  not  perfedly  pure.  It  is  ufually  alloyed  with  a  lit¬ 
tle  gold  or  copper.  2.  The  alloy  of  filver  and  anti- 
mony,  which  is  the  moll  frequent,  is  diftmguifhed  by 
its  brittlenefs  and  lamellated  ftrufture  from  native  fil¬ 
ver,  which  it  rcfemblcs  in  luftre  and  colour.  It  cryl- 
tallizes  in  prifms  which  are  lix-fided  and  pretty  regu¬ 
lar.  2.  The  fulphuret  of  filver  which  is  known  to 
mineralogifts  by  the  name  of  vitreous  filver  ore,  is  of  a 
dark  gray  colour,  and  has  feme  metallic  luftre.  It  is 
ufually  cryftallized  in  the  form  of  cubes,  oftahedrons 
with  angular  facets,  or  fometimes  in  the  form  ot  the 
dodecahedron.  4.  The  fulphurated  oxide  of  filver  and 
antimony.  In  this  ore  of  filver  the  .fulphur  is  combin¬ 
ed  with  the  metal  in  the  ftate  of  oxide ;  in  the  former, 
in  the  metallic  ftate.  This  ore  is  called  red  filver  ore 
It  is  of  a  deep  red  colour,  fometimes  tranfparent,  and 
fometimes  nearly  opaque,  frequently  having  the  luftre 
of  fteel  on  the  furface.  The  primitive  form  of  its 
cryftals  is  the  rhomboidal  dodecahedron.  5.  The  muri¬ 
ate  of  filver,  which  has  been  long  known  to  mineralo- 
gifts  by  the  name  of  corneous  Jilver ,  is  found  in  irregu¬ 
lar  maffes  of  a  grayifti  colour,  frequently  opaque,  but 
fometimes  femitranfparent.  It  is  foft  and  very  fufi- 
ble. 

3.  The  analyfis  of  filver  ore  varies  according  to  its 
nature  and  combinations*  Native  filver,  .after  be¬ 
ing  broken  down  and  waftied,  is  rubbed  with  liquid 
mercury,  which  by  ftrong  trituration  diffolves,  and 
combines  with  the  filver.  This  amalgam  is  fubjefted 
to  preffure,  to  feparate  the  excefs  of  mercury.  It  is  then 
diftilled,  and  afterwards  heated  in  a  crucible,  to  volati¬ 
lize  the  mercury,  and  the  filver  remains  pure.  When 
filver  is  combined  with  antimony  and  fulphur,  the  ore 
is  to  be  ftrongly  roafted,  to  feparate  the  antimony  or 
fulphur.  It  is  then  melted  with  a  proper  quantity  of 
alkaline  flux.  The  fulphurated  oxide  of  filver  and  an¬ 
timony  may  be  treated  in  the  fame  way. 

Silver  puri-  But  by  thefe  proeeffes  the  filver  is  not  in  a  ftate  of 
Red  by  c  u-  perfeft  purity.  To  obtain  it  pure,  by  the  feparation  of 
other  metals,  as  copper  or  iron,  it  is  fubjefted  to  the  pro- 
cefs  called  cupellation .  This  depends  on  the  peculiar 
property  of  lead,  when  it  is  oxidated  and  afterwards 
vitrified,  of  combining  with  the  metals,  and  leaving  the 
■filver  in  a  ftate  of  purity.  A  fmall  flat  cup  .made  of 
the  powder  of  burnt  bones,  which  has  received  the 
name  of  cupei,  is  employed  for  this  purpofe.  The  fil¬ 
ver  to  be  purified  is  included  in  a  plate  of  lead,  ufual¬ 
ly  double  the  weight  of  the  filver.  The  cupel  is  in¬ 
troduced  under  a  muffle  in  the  middle  of  the  furnace. 
The  ufe  of  the  muffle  is  to  increafe  the  heat,  by  allow¬ 
ing  the  metal  to  be  furrounded  on  all  Tides  with  coals, 
and  at  the  fame  time  preventing  the  admixture  of  any 
part  of  the  fuel  with  the  fufed  matter.  The  heat  is 
then  to  be  applied  fufficiently  great,  that  every  part  of 
the  metal  may  be  in  fufion,  but  not  fuch  as  to  fublime 
the  lead  too  rapidly.  As  the  procefs  advances,  the 
lead  is  oxidated  and  vitrified,  and  having  combined 
with  all  the  other  metals  except  the  filver,  finks  into 
the  porous  cupel,  and  leaves  the  filver  pure.  The  lead, 
which  is  now  in  the  ftate  of  litharge,  is  extrafted  from 
the  cupel,  and  applied  to  the  ufual  purpofes. 
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Silver  of  a  fine  white  colour,  and  great  uni-  Suver,  &c. 
liancy.  The  fpecific  gravity  is  10.474,  and  according 
to  Tome,  when  it  is  hammered,  10.535,  and  fometimes  Prop(.r 
nearly  u.  The  har chiefs  of  filver  is  intermediate  be¬ 
tween  iron  and  gold.  The  elafticity  of  filver  is  confi- 
derable,  and  it  is  one  of  the  moil  fonorous  of  the  metals. 

It  poffeffes  very  great  duftility  and  malleability..  It  may 
be  beaten  out  into  leaves  o’o  °f  an  *nc^  thick,  and 
a  grain  of  filver  may  be  fo  extended  as  to  be  formed 
into  a  hemifpherical  veffel  of  fufficient  capacity  to  hold 
an  ounce  of  water,  or  to  be  drawn  out  into  a  wire  400 
feet  in  length.  The  tenacity  of  filver  is  very  great. 

A  wire  .078  of  an  inch  in  diameter,  will  fupport  a 
weight  of  187  lbs.  avoirdupois.  #  g 

5.  Silver  is  a  good  conductor  of  caloric.  .Its  ex-  ^^-on  ^ 
panfive  power  is  lefs  than  that  of  lead  and  tin,  and  Heat* 
greater  than  that  of  iron.  When  it  is  expofed  to  a 

white  heat  it  melts.  The  temperature  ncceffary  to 
bring  it  to  fufion  has  been  calculated  at  the  1000°  of 
Fahrenheit  j  but,  according  to  Kirwan,  it  requires  a 
higher  temperature  than  28°  Wedgwood  to  melt  it, 
although  at  that  temperature  it  continues  in  a  ftate  of 
fufion.  When  it  is  cooled  flowly  after  fufion,  it  ex¬ 
hibits  fome  marks  of  cryftallization.  It  affumes  the 
form  of  four-fided  pyramids,  or  of  oftahedrons.  If 
the  heat  be  increafed  after  the  filver  is  melted,  it  boils, 
and  may  be  reduced  to  vapour.  The  furface  of  melt¬ 
ed  filver  is  fo  extremely  brilliant,  that  it  feems  to 
throw  out  fparks,  which  is  called  corufcation  by  the 
workmen. 

6.  Silver  is  a  good  conductor  of  eleftricity. 

no  perceptible  tafte  or  fmell.  #  &c. 

7.  Silver  is  not  altered  by  exposure  to  the  air,  al-  2030 
though  it  is  foon  tarniftied,  which  is  owing,  as  Prouft  0  a*r* 
afeertained,  to  a  thin  covering  of  fulphuret  of  filver, 
which  is  formed  by  fuLphureous  vapours  to  which  it  is 
expofed  j  but  when  it  is  fubjefted  to  a  ftrong  heat  for 

a  long  time,  in  an  open  veffel,  it  combines  with  the 
oxygen  of  the  atmofphere,  and  is  converted  into. an 
oxide.  In  the  experiments  of  Macquer,  the  oxidation  Oxidation* 
©f  filver  was  effefted  by  expofing  it  for  20  times  fuc- 
ccfiively  in  a  crucible,  to  the  ftrong  heat  of  a  porce¬ 
lain  furnace.  At  laft  perceptible  traces  of  oxidation 
were  obferved,  and  vitreous  matter  of  an  olive  co¬ 
lour  was  obtained.  In  other  experiments  filver  being 
afted  on  by  the  heat  of  a  burning  glafs,  was  covered 
with  a  white  powder,  which  was  afterwards  convert¬ 
ed  into  a  cruft  of  a  green  colour.  Van  Marum 
paffed  eleftric  {hocks  through  filver  wire,  which  was 
inftantly  reduced  to  a  kind  of  powder,  with  a  grecnifh 
white  flame,  and  the  oxide  which  was  formed  was  dif- 
fipated  in  vapour.  The  oxide  of  filver,  v'hich  is  form¬ 
ed  by  thefe  proeeffes,  is  of  a  greenifh  or  yellow  colour. 

It  is  compofed  of  about  ten  parts  of  oxygen,  and  90 
of  filver.  The  oxide  of  filver  is  very  eafily  reduced, 
for  the  affinity  of  oxygen  for  this  metal  is  very  feeble. 

It  is  decompofed  by  the  application  of  heat,  and  even 
when  it  is  expofed  to  the  light.  By  heating  it  in  clofe 
veffels,  pure  oxygen  gas  is  obtained,  and  the.  metal  is 
converted  to  the  metallic  ftate,  by  melting  it  in  a  cru¬ 
cible. 

8.  Azote,  hydrogen,  or  carbone,  have  no  aft  ion 

whatever  on  filver.  # 

9.  Silver  combines  with  phofphorus,  forming  a  pRofphmt* 
phofphuret.  One  part  of  filver  in  filings,  with  two  of 

phofphoric 


Oxide  of  Silver* 
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Silver,  &c.  pliofphoric  glafs,  and  half  a  part  of  charcoal,  expofcd 
^  to  heat  in  a  crucible,  yielded  a  phofphurct  of  lilver 
which  had  acquired  one-fourth  of  its  primitive  weight 
of  lilver.  This  phofphuret  is  of  a  white  colour,  brit¬ 
tle,  of  a  granulated  texture,  and  may  be  cut  with  a 
knife.  By  throwing  pieces  of  phofphorus  on  lilver 
red  hot  in  a  crucible,  the  metal  is  inftantly  melted, 
and  the  phofphuret  which  is  formed  remains  at  the 
bottom.  At  the  moment  when  the  furface  becomes 
folid,  a  quantity  of  phofphorus  is  thrown  out  with  a 
kind  of  explofion,  and  the  furface  of  the  metal  then 
exhibits  a  lamellated  appearance.  Pelletier,  who 
firft  made  this  experiment,  concludes  from  it,  that  lil¬ 
ver  is  fufceptible  of  retaining  a  greater  proportion  of 
phofphorus  in  combination  with  it,  when  it  is  in 
fulion  than  in  the  folid  Hate,  and  that  the  reparation 
of  the  phofphorus  is  owing  to  the  fudden  contraction 
of  the  lilver.  A  hundred  parts  of  lilver  in  fulion  re¬ 
tain  25  of  phofphorus,  but  only  15  when  it  becomes 
folid.  Phofphorus  has  the  property  of  reducing  tire 
oxides  of  filver,  and  of  precipitating  them  from  this 
folution  in  acids,  in  the  metallic  form. 

SuM^ret.  9*  Sulphur  combines  readily  with  lilver,  both  in 
the  dry  and  humid  way.  By  Gratifying  in  a  crucible 
plates  of  lilver  alternately  with  fulphur,  and  melting 
them  rapidly,  a  deep  violet-coloured  mals  is  obtained, 
which  is  more  fulible  than  lilver,  brittle,  cryftallized, 
and  has  a  metallic  luftre.  It  may  be  cut  with  a  knife, 
and  has  a  good  deal  of  refemblance  to  vitreous  ore  of 
filver.  When  this  fulphuret  of  lilver  is  expofed  to  heat 
for  a  conliderable  time,  the  fulphur  is  gradually  diffi- 
pated,  and  the  lilver  remains  pure  and  duftile.  Silver 
combines  very  readily  with  fulphur,  when  it  is  long 
expofed  to  thofe  matters  which  gradually  depofit  this 
fubffance.  This  effeCt  is  immediately  produced,  when 
filver  is  brought  into  contact  with  fulphurated  hydro¬ 
gen  gas,  or  when  it  is  immerfed  in  water  impregnated 
with  this  gas,  as  in  natural  fulphureous  waters.  It  is 
owing  to  the  fame  caufe  that  a  lilver  fpoon  is  tarnifhed 
by  a  boiled  egg,  and  particularly  if  the  egg  has  begun 
to  fpoil.  Sulphurated  hydrogen  gas  which  is  exhaled 
by  the  egg,  is  deeompofed,  the  fulphur  combines  with 
the  lilver,  and  forms  a  thin  layer  of  fulphuret  of  lilver, 
which  is  of  a  dark  or  violet  colour.  The  fame  thing 
happens,  when  lilver  is  expofed  in  places  that  are  much 
frequented,  as  in  churches  and  theatres. 

2C^  10.  Silver  forms  alloys  with  moll  of  the  metals, 

Affinities,  and  falts  with  the  acids.  The  order  of  the  affinities  of 
lilver  and  its  oxide,  as  they  have  been  arranged  by 
Bergman,  is  the  following. 


Silver.  Oxide  of  Silver. 


Lead, 

Copper, 

?vlercury, 

Bifmuth, 

Tin, 

Gold, 

Antimony, 

Iron, 

Manganefc, 

Zinc, 

Arfenic, 

Nickel, 


Muriatic  acid, 

Oxalic, 

Sulphuric, 

Sacla&ic, 

Phofphonc, 

Sulphurous, 

Nitric, 

Arfenic, 

Fluoric, 

Tartaric, 

Citric, 

Laflic, 


•Silver. 


Platina,  Acetic, 

Sulphur,  Succinic, 

Phofphorus.  Pruliic, 

Carbonic. 

I.  Salts  of  Silver. 


Silver, 


I.  Sulphate  of  Silver.  ^ c 

1.  Sulphuric  acid  has  no  action  on  lilver  in  the  cold,  Preparav 
but  three  or  four  parts  of  the  concentrated  acid,  boiled tlwn# 
with  one  part  of  Giver  in  filings  or  fmall  pieces,  pro¬ 
duce  an  effervefccnce,  with  the  evolution  of  fulphurous 

acid  gas.  A  white  powder  is  formed,  which  is  entire¬ 
ly  foluble  in  water  acidulated  with  fulphuric  acid. 

With  excefs  of  acid,  a  folution  of  fulphate  of  filver  is 
obtained,  which  is  colourlefs,  very  acrid  and  cauftie, 

By  evaporation  it  affords  cryffals,  which  are  white  and 
brilliant,  and  in  the  form  of  fine  prifms  or  needles. 

When  the  folution  is  more  concentrated,  a  depolition  is 
formed  as  it  cools,  and  then  it  cryftallizes  in  large 
white,  brilliant  plates,  which  feem  to  be  compofcd  of 
comprcffed  four-fided  prifms.  2036' 

2.  This  fait  is  not  very  foluble  in  water.  When  Properties; 
expofed  to  heat,  it  melts  and  fwells  up ;  at  a  higher  tem¬ 
perature  it  blackens,  gives  out  fulphurous  acid,  and 
oxygen  gas,  and  is  then  reduced  to  the  metallic  Gate; 

It  is  flowly  deeompofed  by  the  action  of  light.  It  is  de- 
compofed  by  phofphorus,  and  vapour  of  fulphur  in  <the 
cold,  and  by  charcoal  at  a  red  heat.  It  is  not  altered 
by  the  action  of  the  acids,  excepting  the  muriatic. 

All  the  alkalies  and  the  alkaline  earths  precipitate  the 
oxide  of  filver  from  its  folution  in  fulphuric  acid,  of  a 
dark  gray  or  brown  colour,  and  efpecially  in  contaft 
with  light.  Lime  caufes  a  precipitate  of  a  green  ilh  gray  * 

colour.  Ammonia  rediffolves  the  precipitate.  Sul-  Decompofl- 
phate  of  filver  is  deeompofed  by  the  muriates,  phof-tion, 
phates,  and  fluates.  The  carbonates  give  a  white  in  folu¬ 
ble  precipitate  of  carbonate  of  filver.  The  alkaline  ful- 
phurets,  fulphurated  hydrogen  gas,  and  water  impregna¬ 
ted  with  this  gas,  decompole  the  fulphate  of  filver,  and 
form  in  its  folution  a  black  precipitate  of  fulphuret  of 
filver;  for  the  oxide  is  reduced  by  the  hydrogen,  while 
the  filver  combines  with  the  fulphur. 


2.  Sulphite  of  Silver. 

Sulphurous  acid  combines  readily  with  the  oxide  of  Prepara- 
filver.  It  affumes  the  form  of  fmall  fliining  grains,  of  tion. 
a  pearly-white  colour.  It  is  not  altered  by  expofure 
to  light.  Sulphurous  acid  precipitates  the  folution  of 
filver  in  nitric  acid,  in  form  of  a  white  powder  of  ful- 
phite  of  filver.  The  fame  fait  is  obtained  by  adding  a 
folution  of  fulphite  of  ammonia  to  a  folution  of  nitrate 
of  filver.  An  excefs  of  this  fulphite  rediffolves  the 
precipitate,  and  forms  a  triple  fait.  This  fulphite  of 
ammonia  and  filver  expofed  to  the  fun’s  rays,  is  Loon 
covered  with  a  pellicle  of  filver,  and  the  liquid  contains 
fulphate  of  ammonia.  Sulphurous  acid,  aided  by  the 
affinity  of  ammonia,  deprives  the  oxide  of  lilver  of  its 
oxygen,  and  is  converted  into  fulphuric  acid,-  which 
combines  with  the  ammonia,  and  forms  a  fulphate.  Sul¬ 
phite  of  filver  is  deeompofed  by  muriate  of  ammonia  ; 
and  the  precipitate,  which  is  formed,  affumes  a  black  2039 
colour,  and  is  partly  reduced.  When  fulphite  of  lil-  Dcconipbfi* 
ver  is  expofed  to  the  adtion  of  the  blow-pipe,  it  gives 
4  B  2  out 
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Silver,  &c.  out  fulphurous  acid,  melts  into  a  yellow  mafs,  and 
'*  leaves  behind  a  metallic  button  of  pure  filver.  .  I  his 
fait  has  an  acrid  metallic  tafte  5  it  is  foluble  in  the 
cauftic  alkalies,  and  forms  with  them  a  triple  fait. 

3.  Nitrate  of  Silver. 

1.  Silver  diifolves  nitric  acid  with  eftervefcence,  in 
confequence  of  the  evolution  of  nitrous  gas.  If  the 
folution  be  made  in  a  tall  conical  veflel,  the  nitrous 
gas,  which  is  difengaged  from  the  bottom,  is  diiTolved 
in  the  acid,  and  communicates  a  green  colour  to  the 
lower  part  of  the  liquid.  If  the  green  colour  is  per¬ 
manent,  or  pafles  to  a  blue,  the  metal  is  contaminated 
with  copper  \  but  if  it  be  mixed  with  gold,  a  purple 
coloured  powder  is  depofited  at  the  bottom  of  the 

veffel.  , 

2.  Nitric  acid  diifolves  more  than  ~  of  its  weight  of 
filver.  This  folution  is  nearly  colourlefs,  very  heavy, 
and  extremely  cauftic.  It  colours  the  lkin,  firft  of  a 
reddilh  purple,  and  then  of  a  deep  black.  It  produces 
the  fame  effeft  on  the  nails,  the  hair,  and  all  animal 
fub fiances.  It  is  employed  to  dye  the  hair  of  a  black 
colour,  but  this  fhould  be  done  with,  great  caution. 
When  it  is  diluted  with  water,  fo  as  to  deprive  it  of  its 
eaufticity,  it  has  an  aflringent  bitter  tafte.  By  eva¬ 
porating  the  folution  till  a  pellicle  is  juft  formed  on 
the  furface,  and  by  How  cooling,  it  cryftallizes  in  trans¬ 
parent  brilliant  plates,  fometimes  of  a  metallic  luftre, 
when  the  liquid  has  been  expofed  to  the  fun  during 

Properties,  the  cryftallization.  Thefe  cryftals  are  not  very  regu¬ 
lar.  They  are  fometimes  fix-fided,  fometimes  fquare, 
and  fometimes  triangular  }  but  they  feem  to  be  com- 
pofed  of  very  fine  fmall  prifms.  The  tafte  is  fo  ex¬ 
tremely  bitter,  that  it  has  been  denominated  the  gall  of 
the  metals.  It  is  not  dcliquefcent  in  the  air.  When  ex¬ 
pofed  to  the  light  of  the  fun,  it  gradually  blackens, 
and  the  filver  is  reduced.  When  it  is  heated  in  a  cru¬ 
cible,  it  readily  melts  into  a  brown  liquid,  which  fwells 
up,  as  it  is  deprived  of  its  water  of  cryftallization  : 
and  in  this  ftate  of  fufion,  if  it  be  allowed  to  cool,  it 
Lunar  cau-  affuraes  the  form  of  a -deep  gray,  or  black  mafs.  When 
flic.  the  nitrate  of  filver  is  thus  fufed,  and  caft  into  fmall 

cylindrical  moulds,  the  cylinders  thus  formed,  which 
exhibit  a  radiated  fra&ure,  arc  well  known  in  furgery 
by  the  names  of  lunar  cauficy  or  lapis  infern  a  lis.  This 
is  generally  prepared  by  evaporating  the  folution  of  ni¬ 
trate  of  filver  to  drynefs,  without  previous  cryftalliza- 
tion. 

Aftion  of  3*  When  nitrate  of  filver  is  heated  in  a  retort,  it  firft 
fcsat.  gives  out  nitrous  gas,  then  very  pure  oxygen  gas, 
which  is  afterwards  mixed  with  azotic  gas.  The 
fdver  is  reduced  at  the  bottom  of  the  vcflels,  When 
a  plate  or  cryftal  of  nitrate  of  filver,  well  dried,  is  put 
upon  burning  coals,  it  produces  a  brilliant  detona¬ 
tion  >  the  filver  is  reduced,  and  adheres  to  the  furface 
of  the  charcoal. 

.  The  nitrate  of  filver  is  very  foluble  in  water,  and 
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pecompofi-  £ate  may  be  reduced  by  hydrogen  gas  and 

2*045  phofphorus.  By  expofing  paper  or  filk  moiltened  with 
By  hydro-  a  folution  of  nitrate  of  filver  to  hydrogen  gas,  the  pa- 
Sen»  per  or  filk  is  coated  with  metallic  filver,  in  confeqnence 
of  the  redu&ion  of  the  fait  by  the  hydrogen,  which 
has  a  ftronger  affinity  for  the  oxygen  than  the  filver. 
ao4 6  The  fame  effe£l  takes  place,  if  a  cylinder  of  phofpho- 
T  J10  *  rus  be  immerfed  in  a  lolution  of  nitrate  of  filver.  The 


phofphorus  combines  with  the  oxygen  of  the  oxide,  Silver,  &c 
and  the  filver  is  depofited  on  the  lurfacc  of*  the  phof-  v— v— ^ 
phorus  in  the  metallic  ftate.  The  phoiphorus  may  be 
feparated  from  the  filver  by  melting  it  in  boiling  wa¬ 
ter.  Thefe  experiments  were  made  by  Sage  and  Bouil¬ 
lon  in  France,  and  Mrs  Fulham  in  England.  2047 

5.  A  mixture  of  this  fait  and  phofphorus  ft  ruck  Detonation, 
fmartly  with  a  hammer,  produces  a  violent  detonation. 

Nine  grains  of  nitrate  of  filver  and  three  of  fulphur 
produce  no  detonation,  but  only  an  inflammation  of 
the  fulphur,  when  they  are  ftruck  with  a  cold  hammer  j 
but  with  a  hot  hammer,  a  detonation  takes  place,  with 
the  reduction  of  the  filver. 

6.  Nitrate  of  filver  is  decompofed  by  fulphuric  acid, 
and  forms  a  precipitate  of  fulphate  of  filver,  in  the 
ftate  of  white  powder.  It  is  alfo  decompofed  by  ful¬ 
phurous  acid.  Muriatic  acid  produces  a  copious  white 
precipitate,  which  is  very  infoluble,  and  is  depofited 
in  the  form  of  thick  heavy  flakes  of  muriate  of  fil¬ 
ver. 

7.  Nitrate  of  filver  is  decompofed  by  all  the  alka¬ 
line  and  earthy  matters.  A  white  precipitate  is  at  firft 
formed,  which  afterwards  pafles  to  an  olive  green  > 
but  the  carbonates  of  the  alkalies  give  a  white  preci¬ 
pitate  which  remains  unaltered.  Ammonia  occafions 
a  fparing  precipitate,  which  is  re-diflolved  by  an  ex- 
cefs  of  alkali,  when  there  is  formed  a  triple  fait.  But 
a  very  peculiar  adlion  takes  place  between  ammonia 
and  the  oxide  of  filver,  by  which  both  the  one  and 
the  other  are  decompofed  with  a  violent  detonation. 

This  is  the  celebrated  fulminating  fiver,  which  was 
difeovered  by  Berthollet  in  1788.  It  is  prepared  by 

the  following  procefs.  .  .  .  2048 

A  folution  of  pure  filver  in  nitric  acid  is  precipitat-Fulmina- 
ed  by  lime  water.  The  precipitate  is  placed  on  gray  tlnS  fl  ver* 
paper,  which  abforbs  the  whole  of  the  water  and  the 
nitrate  of  lime.  Pure  cauftic  ammonia  is  then  added, 
which  produces  an  effett  fomewffiat  fimilar  to  the  flak¬ 
ing  of  lime.  The  ammonia  diifolves  only  part  of  this 
precipitate.  It  is  left  at  reft  for  10  or  12  hours,  when 
there  is  formed  on  the  furface  a  fhining  pellicle,  which 
is  rediffolvcd  wfith  a  new  portion  of  ammonia,  but 
which  does  not  appear,  if  a  fufficient  quantity  of  am¬ 
monia  has  been  added  at  the  firft.  The  liquid  is  then 
feparated,  and  the  black  precipitate  found  at  the  bot¬ 
tom,  is  put  in  fmall  quantities  on  feparate  papers. 

This  powder  is  fulminating  fiver ,  which,  even  while 
it  is  moift,  explodes  with  great  violence,  when  it  is 
ftruck  with  a  hard  body.  When  it  is  dry,  it  is  fuffi¬ 
cient  to  touch,  or  rub  it  {lightly,  to  produce  an  ex- 
plofion.  If  the  liquid  decanted  off  this  precipitate  be 
heated  in  a  glafs  retort,  it  effervefees,  gives  out  oxy¬ 
gen  gas,  and  there  are  foon  formed  fmall,  brilliant, 
opaque  cryftals,  which  have  a  metallic  luftre,  and 
which  fulminate  with  the  flighted:  touch,  though  co¬ 
vered  wfith  liquid,  and  break  with  violence  the  veffels 
containing  them.  In  this  a£tion  the  moft  obvious  cir- 
cumftance  is  the  tendency  of  the  compound  to  decom- 
pofition.  The  oxygen  of  the  oxide  combines  with  the 
hydrogen  of  the  ammonia,  and  forms  water,  while 
the  azote  of  the  ammonia  efcapes  in  the  form  of  gas, 
and  the  filver  remains  behind  in  the  metallic  ftate. 

The  violence  of  the  explofion  is  owing  to  the  fudden 
expanfion  of  the  azotic  gas.  The  finning  pellicle 
which  appears  on  the  furface,  is  part  of  the  filver, 

from 
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from  winch  the  ammonia  has  been  feparated  by  the 
a&ion  of  the  air  •  and  to  have  the  full  effedl,  another 
portion  of  ammonia  is  neceifary  to  diffolvc  it.  Carbo¬ 
nate  of  ammonia  diffolves  the  oxide  of  filver  precipi¬ 
tated  by  lime,  with  effervefcencc,  and  the  evolution  of 
carbonic  acid  ;  but  there  remains  enough  of  this  acid 
to  form  a  triple  fait,  which,  when  dried,  is  in  the  form 
of  a  yellow  powder,  but  has  no  fulminating  property. 
The  preparation  of  this  dangerous  pOwder  frequently 
fails.  A  mixture  of  copper,  the  abforption  of  carbo¬ 
nic  acid  by  the  oxide  of  filver,  precipitated  by  means 
of  lime,  and  left  too  long  expofed  to  the  air,  and  am¬ 
monia  containing  a  little  of  this  acid,  either  diminifh 
or  deftroy  its  fulminating  property. 

7.  Many  of  the  falts  decompofe  the  nitrate  of  filver. 
All  the  fulphates  produce  a  precipitate  of  fulphate  of 
filver  in  the  form  of  powder.  The  fame  effect  is  pro¬ 
duced  by  the  other  falts,  and  the  effeft  is  fimilar  to 
that  whieh  takes  place  with  the  acids  of  which  they 
are  compofed. 

8.  Moft  metallic  fubflances  have  a  ftronger  affinity 
for  oxygen  than  filver  has  j  it  is  therefore  precipitated 
from  its  folution  in  nitric  acid,  either  partially  or  en¬ 
tirely  deprived  of  its  oxygen,  and  in  the  metallic 
flate.  In  the  precipitation  which  takes  place  by 
means  of  mercury,  the  filver  is  reduced  in  an  arboref- 
cent  form,  which  has  long  retained  the  name  of  ar¬ 
bor  D la  nee .  Different  procelfes  have  been  recom- 

k  mended  to  effe£l  this  decompofition.  One  part  of  fil¬ 
ver,  according  to  L emery,  is  diffolved  in  diluted  ni¬ 
tric  acid.  The  folution  is  then  to  be  farther  diluted 
with  20  parts  of  diftilled  water,  and  then  to  add  two 
parts  of  mercury.  It  is  faid,  that  it  requires,  by  this 
procefs,  about  40  days  for  the  formation  of  the  me¬ 
tallic  tree.  Homberg  gives  a  fhortcr  procefs,  which 
fucceeds  fufficiently  well.  It  confills  in  making  an 
amalgam  in  the  cold  of  four  parts  of  filver-leaf  and 
two  of  mercury.  This  amalgam  is  then  to  be  diffolved 
in  a  fufficient  quantity  of  nitric  acid,  and  the  folu¬ 
tion  to  be  diluted  with  3  2  times  the  weight  of  the  me¬ 
tals  of  water.  By  introducing  into  part  of  this  liquid 
a  fmall  ball  of  foft  amalgam  of  filver,  the  formation 
of  the  tree  immediately  takes  place.  It  may  be  formed 
alfo  by  putting  a  foft  amalgam  of  filver  into  fix  parts  of 
a  folution  of  nitrate  of  filver,  and  four  of  a  folution  of 
nitrate  of  mercury.  In  thefe  proceffes  one  part  of  the 
mercury  of  the  amalgam  attra&ed  by  that  of  the  folu¬ 
tion,  and  carrying  off  the  oxygen  of  the  filver,  preci¬ 
pitates  the  latter  in  the  metallic  flate.  The  precipita¬ 
tion  of  the  filver  is  ffill  favoured  by  the  affinity  between 
it  and  the  portion  of  undiffolved  mercury,  and  alfo  part 
of  the  filver  of  the  amalgam.  All  thefe  attractions  con- 
fpire  to  effect  the  feparation  of  the  filver,  when  it  is 
depofited  in  prifmatic  needles,  which  arrange  them- 
felves  in  an  arborefeent  form. 

9.  Silver  is  precipitated  from  its  folution  in  nitric 
acid,  by  means  of  copper.  When  a  plate  of  copper  is 
immerfed  in  this  folution,  diluted  with  its  weight  of 
diftilled  water,  the  filver  is  immediately  feparated 
in  whitifh  gray -coloured  tlakes.  If  this  precipitate 
is  feraped  off,  and  well  wafhed  with  water,  after¬ 
wards  fufed  in  a  crucible,  and  fubjected  to  the  pro¬ 
cefs  of  cupellation  with  lead,  pure  filver  may  be  ob¬ 
tained.. 


SUver,  &c. 

4.  Muriate  of  Silver.  w— v— — * 

Muriatic  acid  has  no  aeftion  whatever  on  filver  ;  butp.^^ 
by  adding  muriatic  acid  to  a  folution  of  filver  in  ful-t;on, 
phuric  or  nitric  acid,  the  moment  it  comes  in  contact 
with  thefe  folutions,  it  decompofes  them,  carries  off 
the  oxide  of  the  filver,  and  forms  with  it  a  white  in- 
foluble  fait,  which  is  precipitated  in  a  kind  of  coagu¬ 
lated  ftate.  The  muriates  alfo  produce  a  fimilar  preci¬ 
pitate,  and  hence  it  is  that  the  nitrate  of  filver  is  em¬ 
ployed  as  a  re-agent,  and  a  moft  delicate  teft  of  muri¬ 
ates  or  muriatic  acid  in  mineral  water.  The  muriate 
of  filver,  which  is  called  corneous  filver  or  horny  fiver , 
is  extremely  infoluble  in  water.  Expofed  to  the  light 
it  becomes  brown,  violet,  and  black.  By  heating  it 
gently  in  a  matrafs,  it  melts  like  tallow,  and  when  it 
becomes  folid  by  cooling,  it  affumes  the  form  of  a  fe- 
mitranfparent  gray  fubftance,  fimilar  to  fome  kinds  of 
horn,  from  which  it  derived  its  name  of  luna  cornea , 
or  horn  filver.  If  it  be  fufed  on  a  ftrone,  it  is  converted 
into  a  kind  of  friable  matter,  cryftallized  in  beautiful, 
brilliant,  and  as  it  were  metallic  needles.  When  it  is 
ftrongly  heated  in  a  crucible,  it  filters  through  it,  and  2Q!.^ 
is  loft  in  the  fire.  The  component  parts  of  this  fait,  Compofi- 
arc,  according  to  Prouft,  tion. 

Acid,  18 

Oxide,  8  2 

100 

This  fait  is  not  decompofed  by  any  of  the  acids,  or  by 
the  pure  alkalies.  It  is  decompofed  by  the  alkaline 
carbonates.  The  muriate  of  filver  is  very  foluble  in 
eauftic  liquid  ammonia.  This  folution,  which  is  tranf- 
parent  and  colourlefs,  undergoes  a  remarkable  change 
when  it  is  expofed  to  the  air.  As  the  ammonia  eva¬ 
porates  in  the  air,  there  is  formed  on  the  furface  a 
pellicle  which  affumes  a  brilliant,  bluifh,  or  iridefeent 
colour.  This  pellicle,  which  gradually  increafes  in 
thicknefs,  deepens  in  colour,  and  at  laft  becomes  of  a 
dirty  gray  or  black,  by  the  conta&  of  light.  The  fub- 
ftanee  thus  feparated  is  the  muriate  of  ammonia,  con¬ 
taining  a  fmall  proportion  of  the  metal  reduced. 

5.  Hyperoxymuriate  of  filver. 

This  fait  may  be  prepared  by  paffing  oxymuriatic 
acid  gas  through  water  having  the  oxide  of  filver  dif- 
fufed  in  it.  It  is  foluble  in  two  parts  of  warm  water,, 
and  cryftallizes  in  cooling  in  the  form  of  fmall  rhom¬ 
boids.  It  is  decompofed  by  muriatic  acid,  and  by  ni¬ 
tric  and  acetic  acids.  The  muriate  of  filver  remains 
behind.  Expofed  to  a  moderate  heat,  it  melts,  oxygen 
gas  is  given  out,  and  the  fait  is  reduced  to  the  muri¬ 
ate  of  filver.  With  one-half  its  weight  of  fulphur,  it  , 
produces  violent  detonation,  by  flight  percuffion.  It 
gives  out  a  white  vivid  flafh. 

6.  Fluate  of  Silver. 

Fluoric  acid  diffolves  the  oxide  of  filver,  and  forms 
with  it  an  infoluble  fait.  It  is  decompofed  by  fulphu- 
ric  acid. 

7.  Borate  of  Silver. 

Boracic  acid  combines  with  the  oxide  of  filver,  by 

adding7 
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silver,  &c.  adding  a  (oluble  borate  to  the  folution  of  nitrate  of 

1 - v - '  fdver.  The  whole  of  the  filver  is  precipitated  in  the 

form  of  a  white,  heavy,  infoluble  powder. 

8.  Phofphate  of  Silver. 

Phofphoric  acid  diffolves  the  oxide  of  filver,  and 
precipitates  it  from  its  folution  in  nitric  acid,  ihe 
precipitate  is  a  white  heavy  powder  ;  with  confiderable 
heat  it  melts  into  a  kind  of  greemfh  enamel,  it  is 
not  foluble  in  water  without  an  excefsof  acid.  When 
it  is  heated  in  a  retort  with  charcoal,  it  gives  out  a 
little  phofphorus,  and  is  reduced,  in  great  part,  to  phoi- 
phuret  of  filver. 

9.  Carbonate  of  Silver. 

Carbonic  acid  combines  readily  -with  the  oxide  of  fil¬ 
ver.  It  may  be  prepared  by  adding  an  alkaline  car- 
bonate  to  fulphate  or  nitrate  of  filver.  The  carbonate 
of  filver  is  precipitated  in  the  form  of  a  white  powder. 
This  fait,  which  blackens  by  the  action  of  light,  readi¬ 
ly  gives  out  its  carbonic  acid  by  heat. 

10.  Arfeniate  of  Silver. 

Arfenic  acid  diffolved  in  water,  and  heated  with 
filver,  has  no  aftion  upon  if,  but  when  the  water  is 
evaporated,  and  the  heat  is  incrcafed  to  produce  vitri¬ 
fication,  arfenic  isfublimed,  and  there  remains  a  white 
vitreous  matter,  which  contains  the  filver  oxidated, 
and  is  covered  with  a  deep  yellow' -coloured  glafs.  By 
heating  'Water  on  this  glais  reduced  to  powder,  the  fo¬ 
lution  becomes  of  a  brown  red  colour;  the  arfenic 
acid  is  diffolved,  and  carries  with  it  a  little  oxide  of 
filver,  which  is  precipitated  by  adding  muriatic  acid. 
The  brown  infoluble  powder  is  fufed  at  a  high  tempe¬ 
rature,  and  becomes  femitranfparent.  By  continuing 
the  heat  in  a  crucible,  the  filver  is  reduced.  Arfenic 
acid  gives  a  brown  precipitate  in  the  folution  of  nitrate 
of  filver. 

1 1 .  Tungftate  of  Silver. 

Tungftic  acid  does  not  feem  to  have  any  a&ion  on  fiK 
ver;  but,  when  added  to  a  folution  of  nitrate  of  filver  ; 
it  oecafions  a  precipitate  in  the  form  of  wjiitc  powder, 
but  its  properties  have  not  been  examined. 

12.  Molybdate  of  Silver. 

Molybdic  acid  produces  a  white,  flaky  precipitate  in 
a  folution  of  nitrate  of  filver.  Nothing  is  known  of 
the  properties  of  this  fait. 

13.  Chromate  of  Silver. 

By  adding  chromate  of  potafh  to  a  folution  of  filver 
in  nitric  acid,  a  precipitate  is  formed,  of  a  mod  beau¬ 
tiful  crimfon  red,  which  the  a&ion  of  light  changes  to 
purple.  The  precipitate,  which  is  the  chromate  of 
filver,  is  in  the  date  of  powder.  When  heated  by  the 
a&ion  of  the  blow-pipe,  it  become  black,  and  is  re¬ 
duced  in  part  to  the  metallic  date.  Reduced  to  pow¬ 
der  in  this  date,  it  is  dill  of  a  purple  colour  ;  but  when 
it  is  heated  with  the  blue  flame  of  a  candle  dire&ed  by 
the  blow-pipe,  it  becomes  green,  and  the  filver  is  fepa- 
rated  in  globules.  The  chromic  acid,  decompofed  by 
the  hydrogen  of  the  blue  flame,  paffes  to  the  date  of 
green  oxide,  and  the  oxide  of  filver  is  reduced. 
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Molybdate. 
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Chromate. 


14.  Acetate  of  Silver. 

Acetic  acid  diffolves  the  oxide  of  filver.  The  acetate 
of  filver  may  be  prepared,  by  adding  acetate  of  potaih 
to  a  folution  of  nitrate  of  filver.  The  folution  affords, 
on  cooling,  fmall  prifmatic  crydals.  "1  his  fait  is  very 
foluble  in  water,  and  has  an  acrid  metallic  tade.  When 
heated,  it  fwell-s  up,  and  is  decompofed.  The  acid  h 
driven  off,  and  the  oxide  remains  behind. 


15.  Oxalate  of  Silver. 


Oxalic  acid  diffolves  a  fmall  portion  of  the  oxide  of  oxaia 
filver,  which  is  precipitated  from  nitric  acid,  by  means 
of  potadi,  or,  by  adding  oxalic  acid  to  a  folution  of  ni¬ 
trate  of  filver.  A  white,  thick,  infoluble  precipitate 
is  formed,  which  is  oxalate  of  filver.  This  fait  is  foon 
changed  by  the  a£lion  of  light.  When  expofed  to  the 
rays  of  the!  fun,  it  becomes  black  *,  and  when  it  is  heat¬ 
ed  in  a  fpoon,  it  undergoes  a  kind  of  detonation. 


*$9 


1 6.  Tartrate  of  Silver. 
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Tartaric  acid  combines  with  the  oxide  of  filver,  and  Tartrate, 
forms  with  it  a  tartrate  of  filver,  which  becomes  black 
by  expofure  to  the  air.  This  acid  has  no  action  on  fil¬ 
ver  itlelf,  nor  does  it  produce  a  precipitate  in  the  folu¬ 
tion  of  nitrate  of  filver. 

17.  Tartrate  of  Potafli  and  Silver. 

When  tartar  is  added  to  a  folution  of  nitrate  of  fil¬ 
ver,  there  is  formed,  according  to  Thenard,  a  triple  fait, 
which  confifts  of  tartaric  acid,  oxide  of  filver,  and  pot¬ 
afh. 

It  is  decompofed  by  the  alkalies  and  alkaline  car- 

1  •  .  *  *  Annal  it 

Chim . 
xxxiii.  36. 

Citric  acid  diffolves  the  oxide  of  filver,  and  forms  citrate! 
with  it  an  infoluble  fait,  which  becomes  black  by  be¬ 
ing  expofed  to  the  fun.  It  has  a  harfh,  flrong,  metal¬ 
lic  tafte.  It  affords  by  dift illation  concentrated  acid, 
and  leaves  behind  the  filver  reduced  in  an  arborefeent 
form,  mixed  with  a  little  charcoal,  at  the  bottom  of  the 
retort.  This  fait  is  decompofed  by  nitric  acid.  Its 
component  parts  are, 

Acid,  36 

Oxide  of  fulphur,  64 


bonates,  and  by  the  fulphates,  and  muriates  * 
18.  Citrate  of  Silver. 


too 


19. 


Malate  of  Silver. 
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Malic  acid  added  to  a  folution  of  nitrate  ©f  filver, Malate. 
produces  a  precipitate,  the  nature  of  which  is  un¬ 
known. 

20.  Benzoate  of  Silver. 

2003 

Benzoic  acid  combines  with  the  oxide  of  filver-,  and  Benzoate, 
forms  with  it  a  fait  which  is  foluble  in  water,  is  not 
deliquefeent  in  the  air,  but  becomes  brown  by  expofure 
to  the  fun’s  rays,  and  is  decompofed  by  heat ;  the  acid 
being  driven  oft',  and  the  oxide  reduced  to  the  metal¬ 
lic  ftate. 


2 1 .  Succinate  of  Silver. 
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Succinic  acid  has  no  a&ion  on  filver,  but  it  combines  Succinate* 

with 
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Silver,  Stc.  with  its  oxide.  The  fuccinate  of  filver  crydallizes  in 
thin  oblong  prifms,  which  are  arranged  in  a  radiated 
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form. 
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Saccolate. 
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lobalt. 
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lifmuth. 
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-ntimony. 
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hrcury. 


22.  Saccolate  of  Silver. 


20  6& 
Action  of 
ammonia 
on  filver. 


Sacla&ic  acid  poured  into  a  folution  of  nitrate  of 
filver  produces  a  white  precipitate,  the  nature  of  which 
has  not  been  examined. 

II.  A£tion  of  Alkalies,  &c.  upon  Silver. 

1.  The  pure  alkalies  have  no  effect  on  filver.  Its 
oxide  is  foluble  in  ammonia  }  but  if  this  folution  be  long 
expofed  to  the  light,  the  ammonia  is  decompofed,  azo¬ 
tic  gas  is  difengaged,  water  is  formed  by  the  combi¬ 
nation  of  the  hydrogen  of  the  ammonia  and  the  oxy¬ 
gen  of  the  oxide,  which  is  reduced  to  the  metallic 
date. 

2.  Silver  forms  no  compound  with  the  earths  )  but  in 
the  date  of  oxide  it  combines  with  fome  of  them,  by 
vitrification,  and  in  this  date  it  colours  glafs  and  ena¬ 
mels  ef  a  yellow,  olive  green,  or  brownifh  fhade.  For 
this  purpofe  the  oxide  of  filver  is  employed  in  the 
arts. 

3.  None  of  the  falts  have  any  a&ion  on  filver.  It 
is  not  fenfibly  oxidated  by  the  nitrates  or  hyperoxymu- 
riates.  .  The  metals  which  are  more  eafily  oxidated, 
and  with  which  filver  is  frequently  contaminated,  are 
a£ed  on  by  thefe  faline  matters,  and  in  this  way  it  has 
been  obferved,  filver  may  be  refined  or  purified  by 
means  of  nitre. 

III.  Alloys. 

1.  There  are  few  metallic  fubdances  with  which  fil¬ 
ver  does  not  enter  into  combination,  and  form  alloys. 
Few  of  thefe,  however,  are  applied  to  ufeful  purpofes. 
Arfenic  combines  with  filver,  and  forms  an  alloy,  which 
is  externally  of  a  yellow  colour,  but  internally  of  a 
dark  gray.  It  is  brittle  •,  and,  when  it  is  expofed  to 
heat,  the  arfenic  is  fublimed,  and  the  filver  remains  be¬ 
hind  in  a  ftate  of  purity. 

2.  Cobalt  is  with  difficulty  alloyed  with  filver.  When 
they  are  melted  together  in  a  crucible,  they  feparate 
from  each  other,  according  to  their  fpecific  gravities, 
and  each  having  a  fmall  proportion  of  the  other. 

3.  Bifmuth  combines  with  filver  very  readily  by  fu- 
fion.  The  alloy  is  brittle,  lamellated,  and  of  an  in¬ 
termediate  colour  between  bifmuth  and  antimony.  The 
fpecific  gravity  is  greater  than  the  mean.  The  two 
metals  cannot  be  feparated,  but  with  difficulty.  When 
this  alloy  is  expofed  to  flrong  heat  in  the  open  air, 
the  bifmuth  is  oxidated,  and  vitrified  at  the  fame  time 
that  it  is  partially  lublimed,  fothat  it  might  be  employ¬ 
ed  in  place  of  lead  for  the  cupellation  of  filver  \  and  in 
fome  cafes  bifmuth  is  preferred,  on  account  of  its  more 
rapid  oxidation. 

4.  The  alloy  of  antimony  and  filver  is  eafily  effieft- 
ed  by  fufion.  It  is  heavier  than  the  mean  of  the  two 
metals.  This  alloy  is  brittle,  and  has  not  been  applied 
to  any  ufe. 

5.  Silver  has  a  flrong  affinity  for  mercury.  An  a- 
malgkm  may  be  formed  of  thefe  two  metals,  by  fatu- 
rating  filver  leaf,  or  fine  filings  of  filver,  with  mercury  • 
or  by  adding  to  filver,  while  it  is  red-hot,  heated  mer¬ 
cury.  The  confidence  of  this  amalgam  Varies  accord¬ 
ing  to  the  pfoportion  of  the  two  metals.  In  general 


it  is  white  and  foft,  and  the  fpecific  gravity  is  greater  &c. 
than  the  mean.  It  finks  to  the  bottom  of  liquid  mer- 
cury.  Expofed  to  a  moderate  heat  for  fome  time,  it 
fhoots  out  into  a  kind  of  vegetation,  like  the  tree  of 
Diana  ;  and,  if  after  fufion,  it  is  allowed  to  cool  flowr- 
ly,  it  cryilallizes  in  the  form  of  fmall  leaves,  or  in  fquare 
prifms,  terminated  by  four-fided  pyramids.  When  it 
remains  long  expofed  to  the  air,  it  becomes  harder,  and 
of  a  more  folid  confidence.  This  amalgam  is  much 
employed  in  gilding. 

6.  Silver  combines  readily  with  zinc,  by  means  of  zinc?71 
fufion,  and  forms  with  it  a  brittle  alloy,  which  has  not 

been  applied  to  any  ufe.  20^2 

7.  Silver  combines  eafily  with  tin,  and  forms  an  al-Tin. 
loy  which  is  extremely  brittle.  The  filver  is  entirely 
deprived  of  its  du&ilky.  This  alloy,  however,  in¬ 
dead  of  being  ufeful,  is  confidered  as  one  of  the  mod 
troublefome  in  the  working  of  filver,  on  account  of 
the  hardnefs  and  brittlenefs  which  it  communicates, 
arid  it  is  found  almod  impoffible  to  feparate  them  en¬ 
tirely. 

#  8.  Lead,  it  has  been  already  obferved,  readily  com-  Lead.73 
bines  with  filver  by  means  of  fufion.  It  is  employed 
for  the  purification  of  lead  in  the  procefs  of  cupella¬ 
tion.  This  alloy  is  very  fufible,  refembles  lead  in  co¬ 
lour,  and  is  lefs  fonorous,  but  not  lefs  du&ile  than  fil¬ 
ver.  The  fpecific  gravity  is  greater  than  the  mean.  2o;4 

9.  An  alloy  of  filver  and  iron  in  equal  proportions  Iron, 

has  nearly  the  colour  of  filver.  It  is  harder,  has  fome 
du&ility,  and  is  attracted  by  the  magnet.,  Steel  is  fol- 
dcred  with  filver.  Guyton  fufed  together  filver  and 
iron,  and  obtained  two  buttons,  which  were  placed  by 
the  fide  of  each  other,  and  drongly  adhering,  but  fuf- 
ficiently  diflin6l.  Each  of  the  melals  was  found  to  be 
alloyed  with  a  fmall  proportion  of  the  other.  This  fil¬ 
ver  renders  the  iron  hard  and  compaft,  and  the  iron 
communicates  to  the  filver  properties  which  feem  to 
render  it  applicable  to  many  important  ufes.  m 

10.  Silver  combines  readily  with  copper,  and  forms  Copper? 
with  it  one  of  the  mod  ufeful  alloys.  This  alloy  gives 
hardnefs  to  the  filver,  and  the  colour  of  the  latter  is 

not  diminifhed,  unlefs  the  quantity  of  copper  is  con¬ 
siderable.  Thefe  properties  render  it  extremely  ufeful 
in  the  fabrication  of  various  utenfils,  and  efpccially  of 
money.  'Ihe  denfity  of  the  alloy  is  lefs  than  the  mean 
of  the  two  metals.  If  137  parts  of  filver  be  alloyed 
with  7  of  copper,  the  mean  fpecific  gravity  is  10.301, 
but  it  is  only  10.175,  which  fhews  an  increafe  of  bulk 
°f  TT  part,  This  is  the  alloy  of  the  filver  coin  of 
France  *.  The  ftandard  filver,  which  is  employed  in  *  70Ur’  de 
the  Britifli  filver  coin,  is  compofed  of  1 1  parts  of  filver  M™es' 
and  one  of  copper.  3°  2076 

The  ufes  of  filver  are  as  important  and  extenfive  as  Ufes. 
any  of  the  metals,  except  iron,  and  efpecially  when  it 
is  alloyed  with  copper  5  as  it  is  applied  as  the  medium 
of  commerce  by  all  civilized  nations,  and  for  various 
inftruments  and  utenfils,  mod  of  whieh  arc  fo  familiar 
as  to  require  no  particular  enumeration. 

Sect.  XXI.  Of  Gold  and  its  Combinations . 

I.  Gold  is  fpoken  of  in  the  earlied  hidories  of  theHifturyi 
world..  The  peculiar  properties  of  this  metal,  its  fcarcity, 
durability,  and  beauty,  have  rendered  it  always  an  ob? 
je&  of  purfuit,  and  have  raifed  it  high  in  the  edima- 

tion 
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GoM,  fee.  t'ion  of  mankind.  The  alchemtts  regarded  gold  as  the 

1 - v — •>  pUrcft,  the  fimpleft,  the  molt  perfeft,  and  very  juttly 

the  moll  indeflruftible  of  all  the  metals  with  which 
they  were  acquainted.  Hence  it  was  efteemed  the 
noblcft  and  moft  perfeft  of  what  they  confidered  as 
perfca  metals,  and  dignified  with  the  pompous  name 
of  king  of  the  metals.  It  was  the  objeft  of  all  t ieir  ®" 
bours  and  refearches,  to  difeover  the  means  of  trani- 
rauting  the  bafer  and  more  abundant  metals  into  this 
c  precious  metal.  .  n 

tlniverfally  2.  Gold  is  fuppofed  to  be,  next  to  iron,  the  moft  um- 
diffufed,  but  verfallv  diftufed  of  all  the  metals  *,  but,  at  the  fame  ime 
in  ftnall  it  is  found  in  fueh  fmall  quantities,  that  U  is  one  ot  the 
quantities.  fcarCeft.  It  is  moft  commonly  found  in  the  flate  of 
fmall  grains,  mixed  with  the  fand  or  with  the  foil,  al- 
moft  in  every  part  of  the  world.  Gold  is  alfo  found 
imbedded  in  ftones,  efpecially  quartz,  either  in  grains, 
or  cryftals,  which  are  oflahedrons  j  and  it  is  probably 
from  thefe  that  the  gfains  found  in  the  foil  or  m  the 
fand  of  the  beds  of  rivers,  have  been  derived.  .  Gold 
is  however,  more  abundant  in  the  tropical  regions  of 
the  earth,  where  it  forms  an  article  of  commerce,  un¬ 
der  the  name  of  gold  dujl .  In  this  flate  it  is  found  in 
the  rivers  of  Africa,  and  exported  to  Europe.  But 
although  gold  is  always  found  in  the  metallic  flate, 
it  is  not  abfolutely  pure.  It  is  generally  alloyed 
with  copper  or  filver,  and  fometimes  with  iron  and 

mercury.  .  . 

3.  To  feparate  gold  from  the  metals  with  which  it 
is  alloyed,  the  procefs  recommended  by  Bergman  may 
be  employed.  It  is  firfl  diffolved  .in  nitre-muriatic 
acid  •>  the  filver  is  depofited  fpontaneoufly  in  the  form  of 
muriate  of  lilver,  which  is  infoluble  ,  the  gold  is  pre¬ 
cipitated  in  fine  powder  by  the  fulphatc  of  iron  ; 
the  quantity  of  iron  may  be  afeertained  by  pruffiate 
of  potafh  j  and  the  copper  is  feparated  by  means  of  iron. 
Each  of  thefe  proceffes  is  performed  on  different  por¬ 
tions  of  native  gold,  fo  that  the  quantity  of  gold,  and 
the  different  metals  with  which  it  is  alloyed,  may  be 
determined.  In  the  large  way,  the  extraftion  of  gold 
is  a  very  fimple  procefs.  The  auriferous  fand  of  rivers 
is  firfl  wafhed  to  carry  off  all  extraneous  matters..  It 
is  triturated  in  a  veffel  with  water,  with  10  or  12  times 
•its  weight  of  mercury.  The  water  is  poured  off,  and 
carries  with  it  the  earthy  matters.  The  amalgam  is 
preifed  in  fkins,  to  feparate  the  excefs  of  mercury,  and 
the  folid  portion  which  remains  is  expofed  to  heat  in 
floneware  retorts,  to  drive  off  the  mercury,  and  the 
gold  remains  behind.  To  feparate  the  gold  from  other 
metals,  it  is  fubjeCted  to  the  procefs  of  cupellation, 
which  has  been  already  deferibed  in  treating  of  the 
purification  of  filver. 

4.  Gold  is  of  a  reddifh  yellow  colour.  It  poffelfes 
confiderable  luflre,  although  other  metals  haVe  this 
property  in  a  fuperior  degree.  Gold,  next  to  platina, 
is  the  heavieil  body  in  nature,  having  a  fpecific.  gra¬ 
vity  of  10.3  and  19.4.  It  is  not  very  hard,  but  is  ex¬ 
tremely  duCtile  and  malleable.  It  may  be  beaten  out 
into  leaves  fo  thin  as  to  equal  n  Part  °f  an  inch. 

The  method  of  extending  gold,  which  is  followed  by 
the  gold-beaters,  is  by  hammering  a  number  of  thin 
.  rolled  plates  between  fkins  or  animal  membranes.  A 
iingle  grain  of  gold  may  be  beaten  out  in  this  way,  fo 
--  ...  — lquare  inches.  The  coating  of  gold 
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hich  covers  wire  is  flill  thinner. 


as  to  cover  56^ 


By  computation  it 


$TRY, 

is  found,  from  the  diameter  and  length  0/  the  wire,  and  GoM 
the  quantity  of  gold  employed,  that  it  is  only  Vt  the 
thicknefs  of  gold  leaf.  The  tenacity  of  gold  alfo .  is 
very  confiderable.  A  gold  wire  .078  of  an  inch  in  dia¬ 
meter  will  fupport  a  weight  equal  to  more  than  1 50  lbs. 
avoirdupois,  without  breaking.  Gold  liE9  no  percepti¬ 
ble  tafle  or  fmell.  2081 

5.  Gold  melts,  according  to  Guyton,  at  the  tempe-  Aaion  of 
rature  of  3  2°  Wedgwood.  It  has  been  obferved,  that  heat, 
gold,  in  the  flate  of  filings  or  grains,  melts  with  more 
difficulty  than  in  larger  maffes  *,  and  that  the  fmall 
fragments,  even  after  they  are  fufed,  remain  in  feparate 
globules.  To  make  them  run  into  one  mafs,  a  little 
nitre  or  borax  is  thrown  into  the  crucible.  It  has.  alfo 
been  obferved,  that  gold,  which  has  only  been  fubjeCt- 
ed  to  the  degree  of  heat  neceffary  for  its  fufion,  is  brit¬ 
tle  after  cooling.  To  preferve  its  duCtility,  therefore, 
the  temperature  mull  be  raifed  much  higher.  It  is 
brittle  alfo,  when  it  is  too  fuddenly  cooled  after  fu¬ 
fion*  By  increaling  the  temperature  while  the  gold  is 
in  fufion,  it  feems  to  become  convex  on  the  furface, 
and  when  it  cools,  it  finks,  which  is  aferibed  to.  the 
expanfion  and  contraction  of  the  metal.  When  it  is 
flowly  cooled,  it  cryflallizes  in  the  form  of  quadrangu¬ 
lar  pyramids,  or  regular  oCtahcdrons.  If  the  heat  be 
continued  while  it  is  in  perfect  fufion,  it  feems. to  be 
agitated,  and  to  undergo  a  kind  of  ebullition.  This 
\vas  obferved  by  Homberg  and  Macquer,  by  the  ac¬ 
tion  of  the  burning  glafs,  or  when  a  fmall  globule  of  t 
gold  was  aCted  on  by  the  blow-pipe.  According  to 
Macquer,  it  rofe  in  vapour  to  the  height  of  five  or  fix 
inches,  and  attached  itfelf  to  the  furface  of  a  filver  plate, 
which  it  gilded  completely.  2083 

6.  Gold  is  the  moft  indeftruCtible,  and  the  leaft  al-0fair. 
tered  of  all  the  metals,  by  expofure  to  the  air.  It  pre- 
ferves  its  luftre,  its  brilliancy,  and  colour,  for  any  length 

of  time.  ,  2®83 

7.  The  ftrongeft  heat  of  a  furnace,  which  has  been  o»idatic®. 
applied  to  gold  in  fufion,  has  been  found  incapable  of 
producing  the  fmalleft  change,  or  the  leaft  tendency 

to  oxidation  $  but,  by  the  aCtion  of  Tfchirnhaufen’s 
powerful  burning  glafs,  Homberg  having  placed  fome 
gold  in  the  focus,  found  that  it  rofe  in  vapour j  and 
'that  it  was  covered  with  a  violet-coloured  vitreous 
oxide.  This  change  was  at  firft  aferibed  to  foreign 
bodies,  particularly  to  the  charcoal  on  which  the  gold 
was  placed  during  the  experiment.  But  Macquer  re¬ 
peated  the  fame  experiments  with  a  more  powerful 
glafs,  and  obtained  the  fame  refult.  The  vitrification 
after  fome  time  gradually  extended,  the  gold  ditninifh- 
ed,  and  the  fupport  was  impregnated  w  ith  a  purple  co-  ^ 
loured  matter.  The  effeCt  of  cleCtricity  on  gold  leaf,  By  eletfri 
placed  between  two  cards,  was  obferved  by  Camus  in  city. 
1773.  The  gold  was  converted  into  a  violet-coloured 
powder,  which  adhered  to  the  paper.  This  feeming 
oxidation  was  regarded  by  fome  as  merely  a  minute 
mechanical  divifion  of  the  gold  ;  but  this  objection  has 
been  removed  by  the  experiments  of  Van  Marum  on 
the  combuftibility  of  gold  by  means  of  the  powerful 
electrical  machine  at  Haerlem.  A  ftrong  elcCtrical 
{hock  was  paffed  through  a  golden  wire  fufpended 
in  the  air.  It  kindled,  burned  with  a  perceptible 
.  green  flame,  and  was  reduced  to  fine  powder,  which 
was  diffipated  in  the  air.  It  w:as  fuppofed  by  this1 
philofopher,  that  the  inflammation  of  gold  might  be 

cffeCled 
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eilfe&ed  without  the  excefs  of  oxygen  gas,  as  he  found 
it  to  take  place  in  hydrogen  gas  and  other  elaftie  fluids, 
which  are  incapable  of  fupporting  combuftion.  But  the 
force  of  this  objection  is  removed  by  recollecting,  that 
all  gafes  hold  in  folution  a  quantity  of  water,  and  that 
water  is  very  readily  decompofcd  by  ele&ricity. 

A  limilar  oxidation  has  been  obferved  to  take  place 
on  the  gilding  in  the  infide  of  houfes,  or  on  the  furni¬ 
ture,  which  has  been  (truck  with  lightning.  The  pur¬ 
ple  oxide  of  gold,  thus  obtained,  contains  about  five  or 
fix  parts  in  the  hundred  of  oxygen.  Gold  combines 
with  a  greater  proportion  of  oxygen,  forming  a  dif¬ 
ferent  oxide  of  a  yellow  colour  ;  but  this  oxide  is  in¬ 
capable  of  combining  with  any  farther  portion  of  oxy¬ 
gen.  It  remains  therefore,  unchanged  in  the  air,  and 
retains  for  a  long  time  its  brilliant  rich  colour.  This 
oxide,  however,  is  decompofed  by  the  aCtion  of  heat  5 
the  oxygen  is  driven  off,  and  the  gold  remains  behind 
in  the  metallic  ftate. 

When  gold  is  diffolved  in  nitro-muriatic  acid,  or  in 
a  mixture  of  equal  parts  of  nitric  and  muriatic  acids,  an 
effervefcence  takes  place,  and  the  folution  becomes  of 
a  yellow  colour.  In  this  procefs  the  nitric  acid  is  de¬ 
compofed,  its  oxygen  combines  with  the  gold,  and  the 
oxide,  as  it  is  formed,  is  diffolved  in  the  muriatic  acid. 
By  adding  lime  water,  a  precipitate  is  formed,  which 
is  the  yellow  oxide  of  gold,  confiding  of  eight  or  ten 
parts  of  oxygen  in  the  100. 

8.  There  is  no  a&ion  between  gold  and  azote,  hy¬ 
drogen,  carbone  or  fulphur.  The  oxides  of  gold,  indeed, 
are  readily  decompofed  by  hydrogen. 

9.  Phofphorus,  according  to  the  experiments  of  Pelle¬ 
tier,  combines  with  gold,  by  heating  together  in  a  cru¬ 
cible  a  mixture  of  one  part  of  gold  in  filings,  with  two 
parts  of  phofphoric  glafs,  and  one-eighth  part  of  char¬ 
coal.  Great  part  of  the  phofphorus  is  feparated  from 
the  acid,  and  driven  off,  but  there  remains  a  fmall  quan¬ 
tity  united  with  the  gold,  forming  a  phofphuret  of  gold. 
This  phofphuret  is  whiter  and  more  brittle  than  the  gold, 
and  has  fome  appearance  of  cryffcallization.  It  may  be 
formed  alfo  by  adding  phofphorus  to  gold  in  a  red  heat 
in  a  crueible.  It  becomes  pale  coloured,  granulated, 
brittle,  and  a  little  morefufible.  This  phofphuret  con¬ 
tains  -^th  part  of  phofphorus.  It  is  decompofed  by  be¬ 
ing  kept  fome  time  in  fufion  *,  the  phofphorus  is  driven 
off  in  the  ffate  of  vapour,  and  inflamed. 

xo.  The  order  of  the  affinities  of  gold  and  its  ox¬ 
ides,  as  they  have  been  arranged  by  Bergman,  is  the 
following  : 


Gold. 

Oxide  of  Gold. 

Mercury, 

Muriatic  acid, 

Copper, 

Nitric, 

Sulphurie, 

Silver, 

Lead, 

Arfenic, 

Bifmuth, 

Fluoric, 

Tin, 

Antimony, 

Tartaric, 

Phofphoric, 

Iron, 

Platina, 

Zinc, 

Nickel, 

Arfenic, 

Cobalt, 

Manganefe. 

Part  IL 

Pruffie. 
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II.  Salts  of  Gold. 
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Gold,  &c. 


1.  Nitrate  of  Gold. 

When  concentrated  nitric  acid  is  feveral  times  fue-prepara- 
ceffively  poured  upon  gold,  boiled  and  diftillcd  to  dry-  tion. 
nefs,  the  gold  is  diffolved,  and  the  folution  affumes  a 
yellow  colour.  This  effect  was  firfl:  obferved  by 
Brandt,  in  feparating  gold  and  filver,  by  means  of  this 
acid.  But  it  appears  from  the  oblervation  of  Deyeux 
on  the  folubility  of  gold  in  nitric  acid,  that  the  fo¬ 
lution  is  more  readily  effe&ed  in  proportion  to  the 
quantity  of  gas,  or  nitrous  gas,  which  the  acid  con¬ 
tains.  According  to  the  experiments  and  obfervations 
of  Fourcroy,  gold  leaf  is  diffolved  in  nitric  acid,  im¬ 
pregnated  with  nitrous  oxide,  and  that  it  is  owing  to 
the  nitrous  oxide  that  the  gold  is  oxidated,  this  oxide 
being  more  eafily  decompofed  than  nitric  acid.  Thus  it 
happens  that  the  acid  is  deprived  of  its  colour  as  it  ads 
on  the  gold,  and  the  folution  is  more  rapidly  cffe&ed 
in  the  cold  than  with  heat,  becaufe  the  nitrous  gas  is 
difengaged  by  heat.  The  acid  which  at  firfl:  had  been 
deprived  of  its  colour,  by  the  oxidation  of  the  gold,  as 
this  oxide  is  diffolved,  affumes  an  orange-yellow  colour, 
holding  in  folution  the  nitrate  of  gold  with  excefs  of 
acid.  The  nitrate  of  gold  cannot  be  obtained  in  cry-  205)0 
ftals.  It  is  decompofed  by  heat,  or  by  expofure  to  the  Decompo- 
light  of  the  fun.  When  this  folution  is  filtered,  it  leaves  fed  hy  heut 
on  the  paper  a  violet-coloured  trace,  which  is  the  oxide 
of  gold.  The  nitrate  of  gold  is  alfo  decompofed  by  the 
the  alkalies,  or  by  introducing  a  plate  of  tin  or  filver 
into  the  folution,  and  the  purple  oxide  is  precipitated 
in  the  form  of  powder.  It  is  alfo  decompofed  by  muri¬ 
atic  acid,  which,  at  the  infiant  of  combination,  converts 
the  orange  colour  to  a  pure  yellow. 

2.  Muriate  of  Gold. 

I.  Muriatic  acid  has  no  a&ion  whatever  on  gold,  or  prepare 
on  its  purple  oxide,  but  gold  is  immediately  oxidated  tior. 
and  diffolved  by  oxymuriatic  acid  ;  or  if  nitric  acid  be 
added  to  muriatic  acid,  the  folution  of  gold  is  imme¬ 
diately  effe&ed.  It  is  on  account  of  this  property  that 
nitro-muriatic  acid  was  diftinguiflied  by  the  name  of 
aqua  regia ,  becaufe  it  diffolved  gold,  which  was  ftiled 
by  the  alchemifts,  the  king  of  the  metals .  The  nature 
of  the  action  is  obvious.  Gold  is  oxidated  with  great 
difficulty.  This  is  effe&ed  by  oxymuriatic  acid,  which 
readily  parts  with  its  oxygen,  or  by  the  addition  of  ni¬ 
tric  to  the  muriatic  acid,  the  former  of  which  is  de¬ 
compofed,  giving  up  its  oxygen  to  the  gold,  which 
being  oxidated,  is  diffolved  in  the  muriatic  acid,  form¬ 
ing  a  muriate  of  gold.  This  folution  of  the  muriate 
of  gold  is  of  a  deep  yellow  colour,  extremely  acrid 
and  cauftic,  has  a  very  aftringent,  metallic  tafte,  and  1 
ftains  the  (kin  of  a  deep  purple  colour,  which  becomes 
darker  by  expofure  to  the  air  and  the  light.  It  con¬ 
tinues  permanent  till  the  epidermis  is  renewed.  It 
produces  a  fimilar  effeft  on  all  vegetable  and  animal 
matters,  and  on  marble  and  filiceous  flones.  By  eva¬ 
porating  this  folution,  nitric  acid  is  difengaged,  and 
cryflals  are  obtained,  in  the  form  of  truncated  odlahe- 
drons,  or  fmall  quadragular  prifms,  of  a  topaz  co¬ 
lour.  Thefe  cryflals  are  -eafily  procured  by  evaporat¬ 
ing  the  folution  to  one  half,’ and  adding  a  little  al¬ 
cohol,  They  affume  a  red  colour  by  the  a&ion  of 
4  S  ftrong 
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ftrong  light.  They  attraft  moiffure  from  the  air,  and 
fpontaneoufly  become  liquid.  By  gradually  heating 
in  a  retort  this  folution  of  gold  in  nitro-muriatic  acid, 
there  paffes  over  nitric  acid,  muriatic  acid,  which  car¬ 
ries  with  it  a  portion  of  gold,  and  even  reddilh-yeliow 
cryftals  of  muriate  of  gold.  To  the  nitro-muriatic  li¬ 
quid,  which  is  of  a  high  colour,  and  whieh  rifes  during 
the  diftillation,  the  alchemiffs  gave  the  name  of  red 
lion .  By  evaporating  the  folution  to  drynefs,  a  dry 
muriate  of  gold  is  obtained,  which  may  be  reduced  by 
a  firong  heat,  previoufly  giving  out  oxygen  gas,  and 
leaving  the  gold  behind  in  the  metallic  ftate.. 

2.  The  muriate  of  gold  is  very  foluble  in  water. 
It  is  deeompofed  by  hydrogen  gas.  If  a  piece  of  filk 
be  moiilened  with  a  folution  of  muriate  of  gold,  the 
fait  is  deeompofed,  and  the  gold,  reduced  to  the  metal- 
lie  date,  attaches  itfelf  to  the  filk.  Muriate  of  gold  is 
alfo  deeompofed  by  phofphorus.  If  a  dick  of  phof- 
phorus  be  introduced  into  a  faturated  folution  of  muri¬ 
ate  of  gold,  the  fait  is  deeompofed,  and  the  gold  be¬ 
ing  reduced  to  the  metallic  date,  forms  a  cylindrical 
covering  to  the  phoiphorus,  which  may  be  feparated 
by  difiolving  the  latter  in  hot  water.  A  fimilar  effefl 
is  produced  by  burning  fulphur,  by  fulphurated  and 
phofphorated  hydrogen  gafes,  and  by  fulphurous  acid. 
If  a  folution  of  muriate  of  gold  be  cautioufly  added  to 
fulphurous  acid,  a  fine  pellicle  ef  gold  appears  on  the 
furface,  which  is  indantly  precipitated  in  the  form  of 
fmall  grains.  Thefe  curious  and  intereding  experi¬ 
ments  were  made  by  Mrs  Fulham.  It  is  eafy  to  fee 
the  nature  of  the  procefs.  All  the  fubdances  which 
have  been  enumerated,  have  a  dronger  affinity  for  oxy¬ 
gen  than  gold,  fo  that  the  oxide  of  gold  in  combina¬ 
tion  with  the  acid  is  deeompofed  ;  the  oxygen  com¬ 
bining  with  the  hydrogen,  for  indance,  and  forming 
water,  or  with  the  phofphorus  or  fulphur,  and  forming 
fulphur ie  or  phofphoric  acid.  The  redu&ion  of  muri¬ 
ate  of  gold,  Mrs  Fulham  has  obferved,  does  not  take 
place  except  in  the  liquid  date,  and  die  fuppofes  that 
the  decompofition  of  water  is  ncceffary  to  produce 
this  effect.  But  the  liquid  date  of  the  fait,  it  is  fup- 
pofed  by  others,  is  only  neceffary,  to  expofe  it  to  the 
a£tion  of  combudibles  in  a  date  of  minute  divifion,  and 
that  otherwife  this  theory  does  not  account  for  the 
phenomena. 

3.  The  muriate  of  gold  is  foluble  in  ether.  It 
forms  with  it  a  folution  of  a  golden  yellow  colour, 
which  floats  on  the  top  of  the  fluid.  By  adding  ether 
to  a  folution  of  gold,  and  agitating  the  mixture,  as 

.  foon  as  it  is  left  at  red,  the  two  liquids  feparate,  the 
ether  rifes  to  the  top,  and  affumes  a  yellow  colour, 
while  the  nitro-muriatic  acid  remains  below  and  be¬ 
comes  white.  By  this  proeefs  a  tin&ure  of  gold,  or 
what  was  formerly  called  potable  gold,  was  prepared. 
The  folution  of  gold  in  ether  is  not  permanent.  It  is 
foon  reduced  to  the  metallic  date,  and  is  fometimes 
found  cryftallized  on  the  furface. 

4.  The  muriate  of  gold  is  deeompofed  by  all  the 
alkalies  and  earths,  and  is  reduced  to  the  date  of 
yellow  oxide.  This  decompofition  is  effe£led  {lowly 
by  the  fixed  alkalies,  and  if  the  alkali  be  added  in  fuf- 
ficient  quantity,  the  precipitate  is  re-diffolved,  and  the 
liquid  affumes  a  reddiflt  colour.  It  is  owing  to  this 
folution  o:  the  oxide  of  gold  by  thefe  alkalies,  that  the 


precipitation  is  flow  and  difficult.  Triple  falls  are  Go!cf, 
formed,  the  nature  of  which  is  unknown.  The  oxide  ^ 

of  gold,  thus  precipitated,  becomes  of  a.  purple  colour 
by  expofure  to  the  light  5  by  the  a£lion  of  heat  it 
gives  out  oxygen  gas,  and  the  gold  is  revived.  .  2q99 

The  mod  Angular  precipitate  from  the  muriate  ofFulminat- 
gold,  is  that  by  means  of  ammonia,  which  forms  the  ing  gold, 
compound  called  fulminating  gold .  It  is  prepared  by 
the  following  procefs.  To  a  folution  of  gold  in  nitro- 
muriatic  acid,  and  diluted  with  three  or  four  times  its 
weight  of  diddled  water,  gradually  add  pure  ammo¬ 
nia,  as  long  as  any  precipitate  is  formed.  No  excefa 
of  alkali  mud  be  added,  becaufe  the  precipitate  is  re- 
diffolved.  It  is  then  waffled  and  dried  in  the  air  on 
paper,  and  afterwards  put  into  a  phial,  which  fhould 
be  covered  only*  with  a  bit  of  cloth  or  paper,  as  the 
powder  is  apt  to  explode  with  the  flighted:  fri&ion.  „lco 

Fulminating  powder  may  alfo  be  obtained,  by  dif- Another 
folving  gold  in  a  folution  of  two  parts  of  nitrate  ofprecefs. 
ammonia,  and  one  of  muriatic  acid.  The  oxygen  of 
the  nitric  acid  combines  with  the  gold,  and  forms  an 
oxide,  which  is  diffolved  in  a  portion  of  the  muriatic 
acid  ;  nitrous  gas  is  difengaged,  and  there  remain  in 
the  liquid,  muriate  of  gold,  and  muriate  of  ammonia. 

By  precipitating  this  folution  by  means  of  a  fixed  al¬ 
kali,  fulminating  gold  is  obtained.  The  alkali  com¬ 
bines  with  the  muriatic  acid  of  the  gold  and  ammonia, 
and  the  oxide  of  gold  uniting  with  the  ammonia, 
forms  the  fulminating  gold.  The  precipitate  is  walh- 
ed  and  dried  as  in  the  former  procefis.  Bafil  Valen¬ 
tine,  who  firft  defcribed  this  lingular  preparation,  had 
obferved  that  it  produced  detonation  equally  by  means 
of  heat,  by  fri&ion,  and  percuflion.  When  a  fmall 
quantity  of  fulminating  powder  is  expofed  to  heat,  it 
produces  a  violent  detonation  *,  or,  if  it  be  rubbed 
with  a  hard  body,  a  fimilar  effe£l  takes  place.  It  ex¬ 
plodes  alfo,  by  being  fmartly  ftruck  with  a  hammer. 

Thefe  aftoniffiing  effe&s  long  excited  the  attention  of 
philofophers,  but  received  no  fatisfa&ory  explanation, 
till  the  nature  of  the  compofition  of  this  fubffance  was 
difeovered  by  modern  chemifts.  It  was  examined  by 
Scheele  and  Bergman  ;  and  at  lail  the  theory  of  its 
violent  aftion  was  fully  developed  by  Berthollet. 

This  compound  confifts  of  the  oxide  of  gold  and  am¬ 
monia,  and  as  the  oxide  performs  the  part  of  an  acid, 
it  is  fometimes  denominated  aurate  of  ammonia .  Du-  -j-j, 
ring  the  explofion  which  takes  place,  whether  by  the 
application  of  heat,  or  by  fri&ion  or  percuflion,  the 
hydrogen  of  the  ammonia  combines  with  the  oxygen 
of  the  oxide  of  gold,  and  forms  water.  This  water 
being  fuddenly  raifed  to  the  ffate  of  vapour,  and  the 
azote,  the  other  component  part  of  ammonia,  being  at 
the  fame  time  fuddenly  converted  into  gas,  produce 
the  explofion.  The  gold  is  reduced  to  the  metallic 
ffate. 

This  fubftance  may  be  deprived  of  its  fulminating  ^ 

property,  by  being  expofed  for  fome  time  to  a  verycomp©fed 
gentle  heat.  It  is  then  converted  into  a  blackiffi  without 
brown  powder.  A  fimilar  effeft  is  produced,  by  fub-exP^lcD* 
jelling  it  for  a  long  time  to  the  temperature  of  boil¬ 
ing  water.  Its  fulminating  property  is  at  leaft  greatly 
diminifhed  by  the  latter  procefs.  It  appears  too,  that 
the  contact  of  air  promotes  this  a&ion  j  for  when 
it  was  heated  in  an  iron  globe,  in  an  experiment 

which 
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Gold,  &c.  which  Birch  performed  before  the  Royal  Society  of 
London,  or  in  a  fphere  of  ftrong  copper,  in  an  expe¬ 
riment  by  Bergman,  no  detonation  took  place.  Ber- 
thollet  applied  a  gentle  heat  to  a  quantity  of  fulmina- 
ting  gold,  in  copper  tubes ;  and  he  obtained  ammonia- 
cal  gas,  and  the  gold  was  reduced  to  the  date  of  pur¬ 
ple  oxide.  By  thefe  experiments  it  appears,  that  this 
fubftance  is  decompofed  without  detonation,  when  the 
fudden  dilatation  of  the  gafes  which  are  difengaged  is 
r elided  by  drong  velfels,  or  when  the  heat  is  fo  mo¬ 
derate  as  to  feparate  the  ammonia  without  decompofi- 
tion. 

5.  The  muriate  of  gold  is  decompofed  by  almod 
all  metallic  fubdances.  Some  metals  decompofe  it 
completely,  and  reduce  it  to  the  metallic  date,  while 
others  deprive  it  of  a  portion  of  oxygen,  and  reduce 
it  to  the  date  of  purple  oxide.  Bifmuth,  zinc,  iron, 
copper,  and  mercury,  reduce  the  gold  to  the  metallic 
date.  Lead,  diver,  and  tin,  occadon  a  precipitate  in 
the  form  of  purple  oxide.  The  mod  dngular  of  all 
thefe  precipitates,  and  which  has  long  occupied  the 
attention  of  chemids,  is  that  which  is  produced  by 
means  of  tin.  This  is  called  the  purple  precipitate ,  or 
powder  of  Cajfius .  It  was  at  drd  particularly  defcribed 
by  CalTius,  from  whom  it  derived  its  name  $  but  it 
v'as  known  long  before,  even  fo  early  as  the  time  of 
Bafil  Valentine,  by  whom  it  is  mentioned.  If  a  plate 
of  tin  be  immerfed  in  a  folution  of  muriate  of  gold, 
the  furface  of  the  metal  is  foon  covered  with  a  deep- 
coloured  violet  or  purple  powder,  which  is  gradually 
diffufed  through  the  whole  liquid.  This  is  ufually 
prepared  by  adding  to  a  folution  of  gold  in  nitro-mu* 
riatic  acid,  a  folution  of  muriate  of  tin  recently  pre¬ 
pared.  The  theory  of  this  procefs  is  the  following. 
The  goM  in  folution  is  in  the  date  of  yellow  oxide. 
3t  is  deprived  of  part  of  its  oxygen,  and  reduced  to 
the  date  of  purple  oxide  by  the  tin.  The  purple 
oxide  is  no  longer  foluble  in  the  acid,  and  is  there¬ 
fore  precipitated.  The  fame  effed  is  produced  when 
a  fait  of  tin  is  added,  provided  this  fait  be  not  fully 
faturated  with  oxygen,  for  in  that  cafe  no  precipitate 
is  obtained.  This  is  the  reaftm,  as  Pelletier  has 
fliown,  that  muriate  of  tin,  after  it  has  been  for  fome 
Lime  expofed  to  the  air,  lofes  the  property  of  produ¬ 
cing  the  purple  precipitate,  becaufe  it  has  abforbed 
oxygen  from  the  atmofphere,  and  is  not  fufceptible  of 
combining  with  a  greater  quantity.  For  the  fame  rea- 
fon  no  precipitate  is  obtained  by  the  oxymuriate  of  tin, 
or  the fmohing  liquor  of  Libavius,  or  the  red  fulphate  of 
iron,  becaufe  both  thefe  falts  have  their  bales  fully  fa¬ 
turated  with  oxygen.  Other  metallic  dilutions  have 
alfo  the  property  of  decompofmg  and  precipitating  the 
muriate  of  gold.  The  nitrate  of  diver  produces  a  red- 
dilh  precipitate,  which  is  a  mixture  of  white  muriate  of 
diver  and  purple  oxide  of  gold.  The  nitrate  of  lead 
depodts  a  dark  coloured  fubftance,  compofed  of  muri¬ 
ate  of  lead  and  oxide  of  gold. 

6.  The  metallic  acids  have  no  effed  whatever  on 
gold.  .  Vauquclin  found  that  chromic  acid,  mixed  with 
muriatic  acid,  gave  it  the  property  of  dilfolving  gold. 
Ihis  is  ow  ing  to  the  chromic  acid  giving  up  part  of 
its  oxygen,  which  appears  to  be  the  cafe,  from  its  paf- 
dng  from  its  natural  colour,  which  is  orange,  to  the 
Rate  of  green  oxide. 


I  S  T  R  Y. 

II.  Adion  of  Alkalies,  &c.  upon  Cold. 


1 .  None  of  the  alkalies  have  any  adion  upon  gold  or  Alkalies 
on  its  purple  oxide  $  but  the  yellow  oxide  precipitated 

from  its  folution  by  means  of  the  fixed  alkalies,  and  di- 
gefted  for  fome  time  with  ammonia,  is  readily  convert¬ 
ed  into  fulminating  gold.  2107 

2.  The  earths  have  no  &dion  on  gold  in  the  metal- Earths 
lie  ftate;  but  in  the  ftate  of  purple  /> r  yellow  oxide,  it 
combines  w  ith  the  earths  which  are  vitrified  by  mean* 

of  the  alkalies,  and  forms  with  tlxem  enamels,  whic  h 
are  of  a  violet  or  purple  colour,  or  glafs  of  a  golden- 
yellow'  colour*  It  is  on  account  of  the  latter  property 
that  the  yellow  oxide  is  employed  in  the  fabrication 
of  artifical  topazes.  It  has  been  obferved  that  glafs 
coloured  by  means  of  gold,  and  which  contains  a  con- 
fiderable  proportion  of  oxide  of  lead  or  of  manganefe, 
has  a  remarkable  property  of  changing  to  a  permanent 
purple  or  ruby-red  colour,  when  it  is  flightly  heated, 
and  long  before  fufion.  This  is  fupp^fed  to  be  owing 
to  fome  change  in  the  ftate  of  the  oxidation  of  the  dif¬ 
ferent  metals.  2io3 

3.  The  moft  powerful  falts,  as  the  nitrates,  the  hy- Salts, 
peroxymuriates,  have  no  adion  on  pure  gold.  It  has, 
howrever,  been  obferved,  that  borax  diminifhes  its  co¬ 
lour,  and  that  nitre,  which  is  employed  in  its  purifica¬ 
tion,  renders  it  more  brilliant. 

III.  xllloys  of  Gold. 

1.  Gold  is  fufceptible  of  combination  w  ith  moft  me-  With°arfe* 
tallic  fubftances,  which  produce  a  very  particular  nic. 
change  on  its  properties.  The  alloy  with  arfenic  is 
brittle,  hard,  of  a  granulated  texture,  and  of  a  very 

pale  colour.  According  to  Mr  Hatchet’s  experi¬ 
ments,  arfcnic  readily  combines  with  gold  raifed  to  a 
common  red  heat,  when  the  former  is  in  the  ftate  of 
vapour,  and  particularly  when  the  combination  is  made 
in  clofe  veiTels. 

2.  The  alloys  of  gold  w  ith  tungften,  molybdena,  Tungften, 

chromiunr,  titanium,  and  uranium,  have  not  been  ex-&c.  * 
amined*  2III 

3.  The  combination  of  gold  and  cobalt  is  not  per- Cobalt, 
ceptibly  different  from  pure  cobalt.  This  alloy  re¬ 
duced  to  a  fine  powder,  and  heated  in  contad  with  air, 
gives,  after  its  oxidation,  and  by  ftrong  heat,  a  deep 

blue  glafs*  In  Mr  Hatchett’s  experiments,  one  part  of 
cobalt  and  14  of  gold  form  a  brittle  alloy  of  a  dull  yel- 
low^  colour.  With  of  cobalt  the  alloy  was  brittle, 
but  became  dudile  with  part.  2lJ% 

4.  Gold  forms  with  nickel  a  white  and  brittle  alloy.  Nickel. 

In  Mr  Hatchett’s  experiments  of  nickel  rendered 

the  alloy  brittle.  It  was  fcarcely,  if  at  all,  brittle  with 
3T  part,  and  with  of  nickel  it  w‘as  completely  duc¬ 
tile.  One  part  of  nickel  and  16  of  gold  give  an  alloy 
of  the  colour  of  brafs. 

5.  Mr  Hatchett  formed  an  alloy  of  gold  w  ith  man¬ 
ganefe.  It  was  of  a  pale  yellow ilh  gray  colour,  had 
fomething  of  the  luftre  of  polifhed  fteel,  and  fome  #  p . 
dudility,  although  it  was  very  hard*  It  contained  TrnAfJ 
about  onc-ninth  of  manganefe*  Acids  produced  no  ef- 1803/ 
fed,  nor  was  it  altered  by  expofure  to  the  air  *. 

6.  Bifmuth  fufed  with  gold,  yields  an  alloy  which  Bifmuthi 
is  brittle  in  proportion  to  the  quantity  of  bifmuth  em¬ 
ployed.  The  ipecific  gravity  of  this  alloy  is  greater 
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than  the  mean.  In  Mr  Hatchett’s  experiments,  this 
alloy  was  brittle,  when  the  proportion  of  bifmuth 
amounted  only  to  PafT 

7.  Antimony  combines  with  gold,  and  renders  it 
hard  and  brittle.  Equal  parts  of  thefe  metals  form  an 
alloy  not  much  different  in  appearance  from  gold  it- 
felf.  This  compound  was  frequently  employed  by  the 
alchemifts  in  their  refearches.  Antimony  was  called 
the  royal  bath .  They  pretended  that  the  quantity  of 
gold  was  increafed  when  it  was  feparated  from  the 
alloy,  after  having  been  fufed  with  this  metal.  But  it 
appears  that  this  inereafe  of  weight  was  owing  to 
part  of  the  antimony,  which  was  not  feparated  from 
the  gold.  The  fulphuret  of  antimony  was  formerly 
much  employed  for  the  purification  of  gold,  to  fepa- 
rate,  by  means  of  the  fulphur,  the  metals  which  were 
combined  with  it  *,  and  from  this  property  of  a£hng  on 
all  the  metals  then  known,  excepting  gold,  the  ful¬ 
phuret  of  antimony  was  called  by  the  alchemifts,  the 
wof  of  the  metals . 

8.  Gold  unites  very  readily  with  mercury.  If  gold 
be  brought  into  contact  with  this  metal,  it  is  inftantly 
covered  with  it  $  and  if  gold  leaf  be  triturated  with 
mercury,  it  totally  difappears,  and  is  diflolved  in  the 
mercury  5  fo  that  even  in  the  cold,  mercury  combines 
with  the  whole  quantity  of  gold  with  which  it  can  be 
alloyed.  When  the  proportion  of  gold  is  increafed, 
the  amalgam  becomes  folid.  When  this  operation  is 
performed  in  the  large  way,  the  combination  is  pro¬ 
moted  by  means  of  moderate  heat.  This  amalgam  is 
of  a  yellowilh  white  colour  \  it  is  fufible  at  a  moderate 
heat,  and  cryftallizes  in  the  form  of  quadrangular 
prifms.  It  is  decompofed  by  a  ftrong  heat,  and  the 
mercury  is  diftipated.  This  amalgam  is  much  employ¬ 
ed  in  gilding. 

9.  Gold  combines  with  zinc  by  means  of  fufion. 
This  alloy  is  paler  than  gold,  has  little  malleability, 
and  if  the  proportion  of  the  zinc  be  confiderable,  is 
very  brittle.  An  alloy  confifting  of  equal  parts  of  the 
two  metals,  is  of  a  greater  fpeeific  gravity  than  the 
mean,  is  very  hard,  Tufeeptible  of  a  fine  polifh,  and  is 
not  much  altered  by  the  air.  It  has  been  recommend¬ 
ed,  on  account  of  thefe  properties,  for  the  fabrication 
of  the  mirrors  of  telefcopes. 

10.  Gold  combines  ealily  with  tin  by  means  of  fu- 
fion.  This  alfoy,  it  is  faid,  is  the  dread  of  the 
workmen,  beeaufe  it  deprives  gold  of  its  du&ility. 
They  are  even  cautious  in  preferving  gold  from  the 
contaft  of  the  vapour  of  tin  in  fufion,  which  ren¬ 
ders  the  gold  fo  brittle,  that  it  may  be  reduced  to 
powder  in  a  mortar.  It  is  extremely  difficult  to  puri¬ 
fy  gold  after  it  has  been  alloyed  with  tin,  for  it  does 
not  pafs  into  the  cupel  with  lead  or  with  bifmuth. 
Nitre,  borax,  and  even  the  hyperoxymuriate  of  mer¬ 
cury,  which  are  often  employed  with  this  view',  do 
not  always  fueceed.  The  moft  fueeefsful  method  is 
by  treating  the  alloy  with  fulphuret  of  antimony,  or 
with  muriatic  acid,  which  diffolves  the  tin  when  it  is 
in  eonfiderable  proportion.  But  in  the  experiments  of 
Mr  Hatchett  and  Mr  Bingley,  it  appears  that  the  uni- 
verfal  opinion  which  has  hitherto  prevailed,  of  tin  be¬ 
ing  fo  injurious  to  the  du&ility  of  gold,  is  to  a  certain 
extent,  erroneous  *,  and  it  appears  probable,  that  the 
ductility  of  gold  being  deftroyed,  as  was  fuppofed, 
even  by  the  fumes  of  tin,  ought  to  have  been  aferibed 


to  other  metals,  as  bifmuth,  lead,  antimony,  or  zinc,  Gold,  &c, 
with  which  the  tin  was  contaminated.  r  2118 

31.  Lead  very  readily  combines  with  gold  by  fu-  Lead< 
fion  j  this  alloy  deprives  the  gold  of  its  duality,  and 
diminiffies  the  colour.  So  finall  a  proportion  ^as  y 
part  of  lead  deftroys  the  du&ility  of  gold.  This  al¬ 
loy,  it  has  been  already  ftated,  is  made  for  the  purpofe 
of  purifying  gold  from  other  metals,  in  confequence  of 
the  eafy  oxidation  and  vitrification  of  the  lead.  .  2np 

12.  Gold  is  eafily  alloyed  with  iron,  and  forms  with  Iron, 
it  a  hard  brittle  mafs.  Some  of  thefe  alloys  are  fo 
hard,  that  Dr  Lewis  found  them  fit  for  cutting  inftru- 
ments.  Equal  parts  of  iron  and  gold  form  an  alloy  of 

a  gray  colour.  Four  parts  of  iron  and  one  of  gold  af¬ 
ford  an  alloy  nearly  of  the  colour  of  filver,  and  the  fpe- 
cific  gravity  of  this  alloy  has  been  afeertained  to  be  lefs 
than  the  mean.  One  part  of  iron  alloyed  with  1 2  of 
gold,  aeeording  to  Mr  Hatchett,  was  of  a  pale-yellow- 
iih  gray  colour,  and  was  fo  du£lile  that  it  might  oe 
rolled  and  cut.  When  gold  is  fufed,  it  adheres  readily 
to  iron  }  and  hence  it  has  been  propofed  to  folder  fmall 
pieces  of  fteel  with  gold,  which  feems  to  be  preferable 

to  copper.  '  7,170 

13.  Gold  readily  combines  with  copper  by  fufion.  Copper. 
This  is  one  of  the  moft  important  alloys,  on  account  of 

the  hardnefs  which  copper  communicates  to  gold,,  with  ¬ 
out  diminiffiing  its  colour.  This  alloy,  aceordmg  to 
Mufchenbroeek,  poffeffes  the  greateft  hardnefs,  with¬ 
out  fenfibly  diminiffiing  its  duftility,  when  the  propor¬ 
tions  are  one  part  of  copper  and  feven  of  gold.  This 
alloy  is  more  fufible  than  gold,  and  on  that  account 
it  is  employed  as  a  folder  for  that  metal.  The  gold 
coin  of  moft  countries  ceniifts  of  this  alloy.  The  pro¬ 
portions  in  the  gold  coin  of  Britain  and  France  are  1 1 
parts  of  gold  to  one  of  copper.  According  to  Briflbn, 
the  fpecifie  gravity  of  this  alloy  is  greater  than  the 
mean.  It  is  17.486,  but  it  ought  to  be  17.1 53* 
according  to  Mr  Hatchett’s  experiments,  there  is  no 
mutual  penetration  in  the  alloy  of  thefe  metals,  and 
therefore  no  inereafe  of  denfity.  On  the  contrary, 
fome  degree  of  expanfion  was  obferved.  .Four  hun¬ 
dred  and  forty-two  grains  of  gold  of  fpecifie  gravity 
19.172,  were  alloyed  with  38  grains  of  copper  of  fpe¬ 
cifie  gravity  8.875.  The  fpecifie  gravity  of  the  alloy 
was  found  to  be  17*157*  The  bulk  of  the  alloyed 
mafs  amounted  to  27*98?  while  the  natural  bulk  of  the 
two  metals  before  combination  was  27.32,  which  (hews 
an  inereafe  of  expanfion  of  the  alloyed  mafs  equal  to 
-AA-.  Mr  Hatchett  obferves  that  Briffon’s  experiment 
was  probably  made  on  part  of  a  large  bar  or  ingot,  in 
which  it  generally  happens,  that  ,  the  two  metals  are 
very  unequally  diffufed,  and  this  inequality,  which  -S  Phil 
greater  according  to  the  quantity  of  the  metal,  l*  Tranf» 
found  to  vary  with  the  form,  nature,  and  pofition  of  ^03, 
the  mould,  and  therefore  to  produce  variations  in  thep.  u*- 

fpecifie  gravity  *.  .  2121 

14.  Silver  forms  an  alloy  with  gold.  Homberg  Silver, 
found,  that  equal  parts  of  thefe  metals  fufed  together 
in  a  crucible,  formed  an  alloy  which  contained  \  of  its 
weight  of  filver.  One  part  of  filver  and  two  of  gold, 
according  to  Mufehenbroeck,  give  to  the  alloy  the 
greateft  degree  of  hardnefs.  One-twentieth  part  of 
filver  changes  the  colour  of  gold  very  fenfibly.  T-his 
alloy  is  employed  for  foldering  gold,  being  more  full- 
tie  than  this  metal. 

1 5,  Mr 
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Gold,  &c.  1 5.  Mr  Hatehet  obferves,  that  the  obvious  inference 

L— "v  to  be  deduced  from  his  experiments  is,  that  only  two 

metals  are  proper  for  the  alloy  of  gold  coin.  Thefe 
are,  filver  and  copper.  All  other  metals  either  confi- 
derably  alter  the  colour,  or  diminilh  the  ductility  of 
gold.  According  to  the  fame  philofopher,  the  ductili¬ 
ty  °f  g°ld  is  diminiffied  by  different  metallic  fubllan- 
Ces,  nearly  in  the  following  decreafing  order  : 

Bifmuth,  1 

Lead,  >  Thefe  are  nearly  equal  in  effe&. 

Antimony,  j 

Arfenic, 

Zinc, 


R  Y. 

69; 

Cobalt, 

Gold,  &c. 

Manganefc, 

Nickel, 

Tin, 

Iron, 

Platina  (e), 

*  Phil. 

Copper, 

Tranf. 

Silver  *. 

1803,  95, 

2  tzz 

The  ufes  of  gold,  many  of  wlfleh  have  been  al-  Ufes. 
ready  detailed,  in  deferibing  its  properties  and  combi¬ 
nations,  are  too  familiar  to  require  particular  enume¬ 
ration  (f). 

Sect. 


(f.)  Mr  Hatchet  fuppofes  that  the  platina  not  being  quite  pure,  the  place  he  has  afligned  to  it  is  perhaps  not 
precisely  that  which  it  ought  to  occupy. 

(f)  The  metals  \vhich  were  earlieit  known,  were  long  diftinguifhed  by  particular  names  and  chara&ers,  of 
which  the  following  account  is  taken  from  the  elaborate  refearches  of  Profelfor  Beekmann.  The  following  table 
exhibits  their  names  and  characters. 


Metals. 

Names. 

Characters. 

Gold, 

Sun, 

© 

Silver, 

Moon, 

D 

Mercury, 

Mercury, 

§ 

Copper, 

Venus, 

2 

Iron, 

Mars, 

$ 

Tin, 

Jupiter, 

X 

Lead, 

Saturn, 

h 

It  cannot  be  doubted,  Profelfor  Beckmann  obferves,  that  thefe  names  were  firfl  given  to  the  heavenly  bodies  'r 
and  the  metals  which  were  then  known,  amounting  to  the  fame  number,  were  fuppofed  to  have  fome  affinity  or 
relationffiip  to  the  planets,  and  with  them  to  the  gods,  and  were  accordingly  named  after  them.  44  To  each  god 
was  affigned  a  metal,  the  origin  and  ufe  of  which  was  under  his  particular  providence  and  government  5  and  to 
each  metal  were  aferibed  the  powers  and  properties  of  the  planet  and  divinity  of  the  like  name  j  from  which 
arofe,  in  the  courfe  of  time,  many  of  the  ridiculous  conceits  of  the  alchemifls. 

44  The  oldeft  trace  of  the  divihon  of  the  metals  among  the  gods  is  to  be  found,  as  far  as  I  know,  in  the  reli¬ 
gious  worlhip  of  the  Perlians.  Origen,  in  his  refutation  of  Celfus,  who  alferted  that  the  feven  heavens  of  the 
Chriilians,  as  well  as  the  ladder  which  Jacob  faw  in  his  dream,  had  been  borrowed  from  the  mylteries  of  Mi¬ 
thras,  fays,  4  Among  the  Perlians  the  revolutions  of  the  heavenly  bodies  were  reprefented  by  feven  flairs, 
which  conduClcd  to  the  fame  number  of  gates.  The  firfl  gate  was  of  lead  j  the  fecond  of  tin  ^  the  third  of 
copper  *,  the  fourth  of  iron  ,  the  fifth  of  a  mixed  metal  j  the  lixth  of  lilver  ;  and  the  feventh  of  gold.  The 
leaden  gate  had  the  flow  tedious  motion  of  Saturn ;  the  tin  gate  the  lullre  and  gentlenefs  of  Venus  ;  the  third 
was  dedicated  to  Jupiter  *,  the  fourth  to  Mercury,  on  account  of  his  Itrength  and  fitnefs  for  trade  '7  the  fifth  to 
Mars  j  the  fixth  to  the  Moon,  and  the  lafl  to  the  Sun.’  4  Celfus  de  quibufdam  Perfarum  myfteriis  fermoneim 
facit.  Harum  rerum,  inquit,  aliquod  reperitur  in  Perfarum  doCtrina  Mithrafifque  eorum  mylteriis  veftigium. 
In  ill  Is  enim  duse  coeleftes  converfiones,  alia  llellarum  fixarum,  errantium  alia,  et  animse  per  eas  tranlitus  quo- 
dam  fymbolo  reprsefentantur,  quod  hujufmodi  ell.  Scala  altas  portas  habens,  in  fumma  autem  oClava  porta. 
Prima  portarum  plumbea,  altera  llannea,  tertia  ex  sere,  quarta  ferrea,  quinta  ex  sere  mixto,  fexta  argentea, 
feptima  ex  auro.  v^J/tirv Aaj,  mi  (fxvr rj  ttuAjj  aycb)}.  *H  7/r^a tjj  t<vv  ttuAiw h  n  divrtgct  xccenrtTfgov,  a  Tg<r>j 

XPlXkoV)  k  Tirc4(>Tvi  <rid*)gov,  tS  vopirpitToq ,  ex.rn  Kovrov  $  k  Priiiium  affignant  Saturno, 

tarditatem  illius  fideris  plumbo  indicantes  :  alteram  Veneri,  quam  referunt,  ut  ipli  quidem  putant,  llanni 
fplendor  et  mollities  j  tertiam  Jovi,  aheneam  illam  quidem  et  folidam  :  quartam  Mercurio,  quia  Mercurius 
et  ferrum,  uterque  operum  omnium  tolerantcs,  ad  mercaturam  utiles,  laborum  patientiffimi.  Marti  quintam,' 
inacqualem  illam  et  variam  propter  mixturam.  Sextam,  que  argentea  ell,  lume  •,  feptimam  auream  foli  tri- 
buunt,  quia  folis  et  lunse  colores  lisec  duo  metalla  referunt.’  Contra  Celfum ,  lib.  vi.  2  2.  p.  161.  Here  then 
is  an  evident  trace  of  metallurgic  aftronomy,  as  Borrichius  calls  it,  or  of  the  allronomical  or  mythological  no¬ 
mination  of  metals,  though  it  differs  from  that  ufed  at  prefent.  According  to  this  arrangement,  tin  belong¬ 
ed  to  Jupiter,  copper  to  Venus,  iron  to  Mars,  and  the  mixed  metal  to  Mercury.  The  conje&uve- of  Borrichius,. 
that  the  tranferibers  of  Origen  have,  cither  through  ignorance  or  defign,  tranfpofi^d  the  names  of  the  gods,  is' 
highly  probable  :  for  if  we  refled  that  in  this  nomination  men,  at  firil,  differed  as  much  as  in  the  nomination 
of  the  planets,  and  that  the  names  given  them  were  only  confirmed  in  the  courfe  of  time,  of  which  I  Ihall  foon ; 
produce  proofs,  it  mull  be  allowed  that  the  caufes  affigned  by  Origen  for  his  nomination  do  not  well  agree. 

with.} 
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Hiftory. 


r,  Platina  in  moft  of  its  properties  is  equal  to  gold, 
but  in  others,  it  is  fuperior.  It  was  fjrft  clearly  afcer- 
tained  to  be  a  diftinft  metal,  by  Scheffer,  a  Swedifh 
chemiff,  in  the  year  1752.  It  had  been  indeed  taken 
notice  of  at  an  earlier  period.  A  quantity  of  it  was 


by  Mr  Wood.  It  is 
particularly  mentioned  by  Antonio  de  Ulloa,  a  bpa- 
nitli  mathematician,  in  the  account  of  his  voyage  to 
Peru  with  the  French  academicians,  to  meafure  a  de¬ 
gree  of  the  meridian,  which  was  publifhed  in  1748. 
After  this  period  numerous  experiments  were  made 
upon  this  new  fubftance,  all  of  which  tended  to  prove 
that  it  is  a  different  metal  from  any  formerly  known  - 

Scheffer 


Flair, a, 
&c. 


with  the  prefent  reading,  and  that  they  appear  much  jufter  when  the  names  are  difpofed  in  the  fame  manner  as 
that  in  which  we  now  uie  them.  Borrichius  arranges  the  words  in  the  following  manner  :  Secundam  portam 
faciunt  Jovis,  comparantes  ei  ftanni  fplendorem  et  molliticm  3  tertiam  Veneris  seratam  et  folidam  3  quartam 
Martis,  eft  enim  laborum  patiens,  seque  ac  ferrum,  celebratus  hominibus 3  quintam  Mercurii,  propter  mifturam 
inaequalem  ac  variam,  et  quia  negotiator  eft  3  fextam  Lunas  argenteam  3  feptimam  Solis  auream.  OL  Borrichius 
de  ortu  et  progreffu  chetnice .  Hafniae  1668,  4to,  p.  29. 

“  This  aftrological  nomination  of  metals  appears  to  have  been  conveyed  to  the  Brahmans  in -India  3  for  we 
are  informed  that  a  Brachman  fent  to  Apollonius  feven  rings,  diftinguifhed  by  the  names  of  the  feven  ftars  or  pla¬ 
nets,  one  of  which  he  was  to  wear  daily  on  his  finger,  according  to  the  day  of  the  week.  This  can  be  no  other- 
wife  explained  than  by  fuppofing  that  he  was  to  wear  the  gold  ring  on  Sunday  3  the  filver  one  on  Monday  3  the 
iron  one  on  Tuefday,  and  fo  of  the  reft.  Allufion  to  this  nomination  of  the  metals  after  the  gods  occurs  here 
and  there  in  the  ancients.  Dydimus,  in  his  explanation  of  the  Iliad,  calls  the  planet  Mars  the  ironftar.  Thofe 
who  dream  of  having  had  any  thing  to  do  with  Mars  are  by  Artemidorus  threatened  with  a  chirurgical  operation  3 
for  this  rcafon,  lie  adds,  becaufe  Mars  fignifies  iron.  Heraclidcs  fays  alfo  in  his  allegories,  that  Mars  was  very 
properly  confidered  as  iron  3  and  we  are  told  by  Pindar  that  gold  is  dedicated  to  the  fun* 

“  Plato  likewife,  who  ftudied  in  Egypt,  feems  to  have  admitted  this  nomination  and  meaning  of  the  metals. 
We  arc  at  leaft  allured  fo  by  Marfilius  Ficinus  3  but  I  have  been  able  to  find  no  proof  of  it,  except  where  he 
fays  of  the  illand  Atlantis,  that  the  exterior  w'alls  were  covered  w  ith  copper  and  the  interior  with  tin,  and  that  the 
walls  of  the  citadel  were  of  gold.  It  is  not  improbable  that  Plato  adopted  this  Perfian  or  Egyptian  reprefenta* 
iion,  as  he  afligned  the  planets  to  the  demons  3  but  perhaps  it  was  firft  introduced  into  his  fyftem  only  by  his 
difciples.  They  feem,  however,  to  have  varied  from  the  nomination  ufed  at  prefent  3  as  they  dedicated  to  Ve¬ 
nus  copper,  or  brafs,  the  principal  component  part  of  which  is  indeed  copper  3  to  Mercury  tin,  and  to  Jupiter 
ele&rum.  The  laft-mentioned  metal  was  a  mixture  of  gold  and  filver  3  and  on  this  account  was  probably  con- 
lidered  to  be  a  diftinft  metal,  becaufc  in  the  early  periods  mankind  Were  unacquainted  with  the  art  of  feparat- 
ing  thefe  noble  metals. 

“  The  characters  by  which  the  planets  and  metals  are  generally  expreffed  when  one  docs  not  choofe  to  write 
their  names,  afford  a  linking  example  how  readily  the  mind  may  be  induced  to  fuppofe  a  conne&ion  be-* 
tween  things,  which  in  reality  have  no  affinity  or  relation  to  each  other.  Antiquaries  and  aftrologers,  according 
to  whole  opinion  the  planets  were  firft  diftinguifhed  by  thefe  characters,  confider  them  as  the  attributes  of  the 
deities  of  the  fame  name.  The  circle  in  the  earlieft  periods  among  the  Egyptians  w  as  the  fymbol  of  divinity 
and  perfection  3  and  feems  with  great  propriety  to  have  been  chofen  by  them  as  the  character  of  the  fun,  efpe- 
cially  as,  when  furrounded  by-  frriall  ft rojees  projecting  from  its  circumference,  it  may  form  fome  reprefen tation  of 
the  emiffion  of  rays.  The  femicircle  is,  in  like  manner,  the  image  of  the  moon,  the  only  one  of  the  heavenly 
bodies  that  appears  under  that  form  to  the  naked  eye.  The  chara&er  ^  is  fuppofed  to  reprefent  the  fey  the  of 
Saturn  3  %  the  thunderbolts  of  Jupiter  3  4  the  lance  of  Mars,  together  with  his  fliield  3  $  the  looking-glafs 
of  Venus  3  and  3  the  caducous  or  wand  of  Mercury. 

Ihc  expreffion  by  characters  adopted  amoTig  the  chemifts  agrees  with  this  mythological  fignification  only  in 
the  character  affigned  to  gold. — -Gold,  according  to  the  chemifts,  wras  the  molt  perfect  of  metals,  to  which  all 
others  feemed  to  be  inferior  in  different  degrees.  Silver  approached  nearefl  to  ,it,  but  was  diftinguiftied  only 
by  a  femicircle,  which,  for  the  more  perfpicuity,  was*  drawn  double,  and  thence  had  a  greater  relemblance  to  the 
nioft  remarkable  appearance  of  the  moon  3  the  name  of  which  this  metal  had  already  obtained.  All  the  other 
metals,  as  they  feemed  to  have  a  greater  or  lefs  affinity  to  gold  or  filver,  were  diftinguifhed  by  characters  com-* 
:pofed  of  the  characters  affigned  to  thefe  precious  metals.  In  the  charafter  9  the  adepts  difeover  gold  with  a 
filver  colour.  Ihc  crofs  placed  at  the  bottom,  which  among  the  Egyptian  hieroglyphics  had  a  myfterious 
fignification,  expreffes,  in  their  opinion,  fomething  I  know7  not  what,  without  which  quickfilver  would  be  filver 
T  g°,ld-  'rhls  “W1*  combined  alfo  with  copper,  the  poffible  change  of  which  into  gold  is  expreffed  bv 
the  cha  racier  $  I  he  character  $  declares  the  like  honourable  affinity  alfo;  though  the  femicircle  is  applied 
in  a  more  concealed  manner ;  for,  according  to  the  propereft  mode  of  writing,  the  point  i.s  wanting  at  top,  or 
the  upright  line  ought  only  to  touch  the  horizontal,  and  not  to  interfeft  it.  Philofophical  gold  is  concealed  in 
fled  ;  and  on  this  account  it  produces  fuch  valuable  medicines.  Of  tin  one  half  is  filver,  and  the  other  confifts 
of  the  fomething  unknown:  for  this ;  reafon  the  crofs  with  the  half  moon  appears  in  it .  In  lead  this  fomething 
is  predominant,  and  a  fimihtude  is  obferved  in  it  to  filver.  Hence  in  its  charafter  h  the  crofs  Hands  at  the  top, 
arid  the  filver  character  is  only  lufpended  on  the  right  hand  behind  it 

“  The  mythological  fignification  of  thefe  charters  cannot  be  oldei  than  the  Grecian  mythology  ;  but  the  che- 

mical 
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Platte  a,  Scheffer,  gave  it  the  name  of  white  gold,  becaufe  it  re- 
&c-  fern  bled  this  metal  in  many  of  its  properties.  In  the 
year  17  54,  Dr  Lewis  publiflied  an  account  of  a  very 
full  and  elaborate  fet  of  experiments  on  platina,  in  the 
Philolophical  TranfaCtions.  The  properties  of  this 
new  metal  Were  ftill  farther  inveftigated  by  Margraaf 
in  1757,  and  by  Macquer  and  Beaume  in  1758.  It 
became  afterwards  the  fubjeCt  of  refearch  with  many 
other  philofophical  chcmids.  Among  thefe  may  be 
mentioned  Buffon,  Bergman,  Sickingen,  and  more 
lately  Guyton,  Lavoifier,  and  Pelletier.  It  was  at  lad 
denominated  platina ,  fignifying  little  Jilver ,  from  the 
Spaniih  word  plata,  Jilver. 

r,Theie^  2*  ^at*na  ^as  been  found  among  the  gold  ores 
found .  South  America,  and  efpecially  in  the  mine  of  Santa 

Fe  near  Carthagena,  and  in  the  didriCt  of  Choco  in 
Peru.  It  is  found  in  the  form  of  fmall  grain's  or  feales, 
of  a  white  or  grayifh  colour,  intermediate  between  that 
of  filver  and  iron.  Thefe  grains  are  mixed  with  feve- 
ral  other  fubftances,  as  particles  of  gold,  a  black  fer¬ 
ruginous  fand,  and  fome  particles  of  mercury.  Some 
of  thefe  grains  extend  under  the  hammer;  others,  which 
feem  to  be  hollow,  containing  particles  of  iron  and  a 
whitilh  powder,  break  to  pieces.  To  thefe  grains  of 
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iron  is  aferibed  the  magnetic  property  which  platina  Platina, 
feems  to  poifefs  (g). 

3.  To  obtain  platina  in  a  date  of  purity,  it  is  fird 
feparated  from  the  fubftances  with  which  it  iscontami-  Purifica- 
nated.  Mercury  is  driven  off  by  expoling  it  to  a  red  tion. 
heat,  and  the  particles  of  iron  are  feparated  by  the 
magnet.  The  grains  of  platina  are  then  heated  with 
muriatic  acid,  which  diffelves  the  remaining  part  or 

the  iron.  By  this  proeefs,  Bergman  has  obferved,  that 
the  platina  diminifhes  in  weight  about  0.05.  The 
platina  is  now  only  alloyed  with  gold,  which  is  to  be 
feparated  .by  diilblving  both  in  nitro-imiriatic  acid,  and 
by  precipitating  the  gold  by  means  of  the  green  ful- 
phate  of  iron.  But  even  after  thefe  procefles,  the  pla¬ 
tina  is  not  in  a  date  of  abfolute  purity,  as  will  appear 
afterwards  (h).  .  ilz6 

4.  T  his  metal  is  of  a  white  colour,  but  lefs  bright  Properties, 
than  illver,  and  it  poffefles  nothing  of  the  brilliancy 

of  either  diver  or  gold.  Platina  is  the  denfed  body, 
and  therefore  the  hcavied  yet  known.  Its  fpecific 
gravity,  when  it  is  hammered,  is  23  ;  or,  according 
to  Chabaneau,  24.  According  to  Guyton,  it  comes 
next  to  iron  and  manganefe  in  hardnefs.  It  poffefles 
very  condderable  malleability,  for  it  may  be  ham¬ 
mered 


mical  may  be  traced  to  a  much  earlier  period.  Some,  who  condder  them  as  remains  of  the  Egyptian  hierogly¬ 
phics,  pretend  that  they  may  be  difeovered  on  the  table  of  Ids,  and  employ  them  as  a  proof  of  the  high  antiqui¬ 
ty,  if  not  of  the  art  of  making  gold,  at  lead  of  chemidry.  We  are  told  alfo  that  they  correfpond  with  many 
other  characters  which  the  adepts  have  left  us  as  emblems  of  their  wifdom. 

“  If  we  are  dedrous  of  deciding  without  prejudice  rcfpeCting  both  thefe  explanations,  it  will  be  found  neceffary 
to  make  ourfelves  acquainted  with  the  olded  form  of  the  chara&ers,  which,  in  all  probability,  like  thofe  ufed 
in  writing,  were  fubjeCted  to  many  changes  before  they  acquired  that  form  which  they  have  at  prefent.  I  can,, 
however,  mention  only  three  learned  men,  Saumaife,  Du  Cange,  and  Huet,  who  took  the  trouble  to  collect 
thefe  characters.  As  I  am  afraid  that  my  readers  might  be  difguded  were  I  here  to  infert  them,  I  fhall  give  a 
fhort  abdraCt  of  the  concludon  which  they  form  from  them  ;  but  I  mud  fird  obferve  that  the  olded  manuferipts 
differ  very  much  in  their  reprefentation  of  thefe  characters,  either  becaufe  they  were  not  fuHy  edablilhed  at  the* 
periods  when  they  were  written,  or  becaufe  many  fuppofed  adepts  endeavoured  to  render  their  information  more 
enigmatical,  by  wilfully  confounding  the  characters  ;  and  it  is  probable  alfo  that  many  miftakes  may  have 
been  committed  by  tranferibers. 

“  The  character  of  Mars,  according  to  the  olded  mode  of  reprefenting  it,  is  evidently  an  abbreviation  of  the 
word  00t>£<5*,  under  which  the  Greek  mathematicians  underdood  that  deity  ;  or,  in  other  words,  the  fird  let¬ 
ter  0,  with  the  lad  letter  *  placed  above  it.  The  character  of  Jupiter  was  originally  the  initial  letter  of  Zivg  ; 
and  in  the  olded  manuferipts  of  the  mathematical  and  adrological  works  of  Julius  Firmicus  the  capital  Z  only 
is  ufed,  to  which  the  lad  letter  s  was  afterwards  added  at  the  bottom*/  to  render  the  abbreviation  more  diftinCh 
The  fuppofed  looking-glafs  of  Venus  is  nothing  elfe  than  the  initial  letter,  didorted  a  little,  of  the  word 
Oa ><r<po£o$,  which  was  the  name  of  thatgoddefs.  The  imaginary  icythe  of  Saturn  has  been  gradually  formed  from 
the  tvro  fird  letters  of  his  name  Kgoej,  which  tranferibers,  for  the  fake  of  difpatch,  made  always  more  convenient 
for  ufe,  but  at  the  fame  time  lefs  perceptible.  To  difeover  in  the  pretended  caduceus  of  Mercury  the  initial 
letter  of  his  Greek  name  one  needs  only  look  at  the  abbreviations  in  the  olded  manuferipts,  where 

they  will  find  that  2  v?as  once,  written  as  C  ;  they  will  remark  alfo  that  tranferibers,  to  didinguifh  this  abbre¬ 
viation  from  the  red  dill  more,  placed  the  C  thus  O  ,  and  added  under  it  the  next  letter  -r.  If  thofe  to  whom 
this  deduction  appears  improbable  will  only  take  the  trouble  to  look  at  other  Greek  abbreviations,  they  will  find 
many  that  didcr  dill  farther  from  the  original  letters  they  exprefs  than  the  prefent  character  $  from  the  C  and 
t  united.  It  is  poflible  alfo  that  later  tranferibers,  to  whom  the  origin  of  this  abbreviation  was  not  known,  may 
have  endeavoured  to  give  it  a  greater  refembjance  to  the  caduceus  of  Mercury.  In  (hort,  it  cannot  be  denied 
that  many  other  adronomical  chara&ers  are  real  fymbols,  or  a  kind  of  proper  hieroglyphics,  that  reprefent  cer¬ 
tain  attributes  or  circumdances,  like  the  characters  of  Aries,  Leo,  and  others  quoted  by  Saumaife.”  Hi/} .  of 
Invent .  iii.  53. 

(g)  Collet  Defcodils  obferves,  that  among  the  metallic  fubdances  which  are  ufually  found  accompanying 
platina,  there  are  two  kinds  of  ferruginous  fand  ;  of  which  one  is  attraCled  by  the  magnet,  and  foluble  in  acids. 
This  contains  titanium.  The  other  has  no  magnetic  property,  and  is  only  partially  foluble  in  acids.  This  lad 
contains  a  condderable  proportion  of  chromic  acid.  Ann.  de  Cliitn.  xlviii.  154. 

.(h)  A  new  metal,  or  feveral  new  metajs,  have  been  difeovered  in  platina,  by  fame  late  ex£eriments,  Thefe 
will  be  mentioned  in  a  future  fection. 
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Platina,  mered  out,  although  with  difficulty,  into  very  thin 
plates  ;  and  it  is  fo  duaile,  that  it  may  be  drawn  out 
Into  wire  of  an  inch  in  diameter.  The  tenacity 

of  platina  is  very  considerable.  A  wire  of  .078  of  an 
inch  in  diameter  will  fupport  a  weight,  without  break- 
ing,  equal  to  more  than  274  Iks.  avoirdupois. 

Fufing2^  5.  Platina  is  the  moft  infufible  of  all  the  metals, 
point  un-  The  temperature  at  which  it  enters  into  fulion  is  un¬ 
known.  known.  But  fmall  particles  of  platina  have  been 
fufed  by  means  of  tbe  blow-pipe,  or  by  diredting  a 
flream  of  oxygen  gas  on  red-hot  charcoal.  Guyton 
alfo  fucceeded  in  fufing  it  by  means  of  a  flux,  compo- 
fed  of  eight  parts  of  pounded  glafs,  one  of  calcined 
borax,  and  one-half  part  of  charcoal  in  powder.  When 
platina  has  been  expofed  to  a  white  heat,  it  may  be 
sit8  welded  by  hammering,  like  iron. 

Oxidation.  6.  As  platina  is  infufible  in  tbe  flrongefl  furnace 
heat,  fo  it  remains  otherwife  unchanged  (1).  It  does 
not  appear  to  undergo,  like  moft  other  metals,  any 
degree  of  oxidation  y  but  if  platina  be  diflblved  in  16 
.times  its  weight  of  nitro-muriatic  acid,  by  boiling 
2129  the  folution  becomes  at  firft  of  a  yellow,  and  then 
Yellow  ox-  changes  to  a  brown  colour.  This  folution  is  precipi- 
^e*  tated  by  means  of  lime,  and  tbe  precipitate,  is  in  the 

form  of  a  yellowifh  powder,  wdiicb  is  the  oxide  of  pla¬ 
tina.  The  proportion  of  oxygen  in  this  oxide  is  fup- 
pofed  not  to  exceed  .07.  But  according  to  the  experi¬ 
ments  of  Mr  Chenevix,  it  is  compofed  of 


Platina,  87 

Oxygen,  13 


100 

Crecnox-  The  fame  chemift  alfo  found,  that  in  the  redudion  of 
this  oxide  of  platina,  it  became  of  a  green  colour,  and 
remained  for  fome  time  in  that  ftate.  Ammonia  af* 
fumes  a  green  colour  wdien  it  bolds  oxide  of  platina  in 
folution.  This  Mr  Chenevix  confiders  as  a  fecond  oxide 
of  platina,  and  it  contains 

Platina,  93 

Oxygen,  7 

100  *. 

Platina  has  alfo  been  oxidated  by  means  of  ele&ricity* 

*So3>  3*4*  jn  Van  Marum’s  experiments,  a  wire  *  f  this  metal 
through  which  electric  fparks  were  fent,  burnt  with  a 
white  flame,  and  was  diflipated  in  the  form  of  fine 
powder  or  dull. 

7.  Azote,  hydrogen,  and  carbone,  have  no  a&ion 
whatever  on  platina. 

Ph  f1^1  8.  Phofphuret  of  platina  was  formed  by  Pelletier,  by 

P  ’  mixing  together  equal  parts  of  platina  and  phofphoric 
glafs,  with  one-eighth  of  charcoal.  This  mixture  being 
expofed  to  the  temperature  of  3  2°  of  Wedgwood  for  an 
hour,  yielded  a  fmall  button  of  phofphuret  of  platina,  of 
a  filvery  wrhite  colour,  part  of  which  had  aflumed  the 
form  of  cubic  cryftals.  It  was  fo  hard  as  to  flrike  fire 
with  fteel,  and  was  not  attra&ed  by  the  magnet.  It  was 
covered  with  a  dark  coloured  glafs,  which  afterwards 
became  green,  bluifli,  and  white.  By  expofing  this 


*  Phil 
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phofphuret  to  a  ftrong  heat,  the  phofphorus  is  feparat- 
ed,  and  burns  on  tbe  furfaee,  and  the  metal  remains 
behind  very  pure  and  malleable.  Pelletier  has  pro- 
pofed  this  procefs  for  the  purification  of  platina  from 
other  metals.  #  #  2132 

9.  Sulphur  has  been  found  in  combination  wfith  na-Sulphuret, 
tive  platina.  When  native  platina  is  expofed  to  the 
a&ion  of  the  blow-pipe  on  charcoal,  it  exhales  the  pe¬ 
netrating  odour  of  lulphur,  accompanied  with  a  vapour 
which  does  not  render  gold  white.,  and  which  re¬ 
quires  a  higher  temperature  to  fublime  it  than  mer- 


Platina, 

&c. 


cury  : 


I.  Salts  of  Platina. 

I.  Sulphate  of  Platina. 
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By  adding  fulphuric  acid  to  a  folution  of  platina  in 
muriatic  acid,  Mr  Chenevix  obtained  an  infoluble  fait, 
which  he  found  to  be  compofed  of 


Oxide  of  platina, 
Acid  and  water, 


54-5 

45-5 


100.0 


2.  Sulphate  of  Platina  and  Potafh. 

This  triple  fait  is  formed  by  adding  a  folution  of 
potafh  to  fulphate  of  platina.  The  component  parts  of 
this  fait  are,  fulphuric  acid,  oxide  of  platina,  and  potafh  \ 
but  the  proportions  have  not  been  aicertained  by  Berg* 
man,  wdio  examined  it. 

3.  Sulphate  of  Platina  and  Ammonia. 

This  triple  fait  is  formed  in  the  fame  way  as  the 
former,  by  adding  ammonia  to  the  fulphate  of  platina. 

4.  Nitrate  of  Platina. 

Nitric  acid  has  no  a&ion  on  platina,  but  it  difiolves 
tbe  yellow  oxide.  Mr  Chenevix  precipitated,  the  ox¬ 
ide  of  platina  from  its  folution  in  nitro-muriatic  acid 
by  means  of  lime,  and  although  it  was  added  in  ex- 
cefs,  a  great  portion  of  platina  remained  in  the  liquor. 
The  precipitate  was  rediflolved  in  nitric  acid,  and  eva¬ 
porated  to  drynefs.  The  refult-  wras,  a  fubnitrate  of 
platina,  which  confided  of 

Yellow  oxide  89 

Nitric  acid  and  water  1 1 

10O 

5.  Nitrate  of  Platina  and  Potafh, 

When  potafh  is  added  to  a  folution  of  nitrate  of 
platina,  cryftals  are  depofited  forming  a  .  triple  fait, 
and  compofed  of  nitric  acid,  oxide  of  platina  and  pot¬ 
afh. 

6.  Nitrate  of  Platina  and  Ammonia. 

This  triple  fait  is  formed  by  adding  ammonia  to  a 
folution  of  nitrate  of  platina. 

7.  Muriate 


X.i)  Guyton  propofes  to  confirm 61  a  pyrometer  of  platina.  See  Ann .  de  Chim .  xlvi.  276. 


Platiiu, 

aw. 


33 
prepara¬ 
tion. 


*134 
Properties. 


*135 

Compefi- 

Lbu 


-to.  de 
Ohmu  xlviii. 
?•  165. 


CHEMISTRY. 


697 


7.  Muriate  of  Platina. 

Muriatic  acid  has  no  a&ion  on  platina,  but  the  mu¬ 
riate  of  platina  may  be  obtained  by  diffolving  the  metal 
in  nitro-muriatic  acid.  Boiled  in  16  parts  of  a  mixture 
confiding  of  one  part  of  nitric  acid  and  three  parts  of 
muriatic  acid,  it  is  gradually  diffolved  with  effervef- 
cencc.  It  may  be  alfo  diffolved  in  oxymuriatic  acid. 
The  folution  of  platina  in  muriatic  acid  is  of  a  reddilh 
or  deep  brown  colour.  It  is  extremely  acrid  and 
cauftic,  corrodes  and  burns  animal  matters,  and 
leaves  a  dark  brown  fpot  on  the  ikin.  When  the  fo¬ 
lution  is  concentrated,  it  depofits,  on  cooling,  fmall  ir¬ 
regular  cryftals,  nearly  in  the  ftate  of  powder,  and  of 
a  brownifh-ycllow  colour.  When  thefe  cryftals  arc 
wafhed  and  dried,  they  are  found  to  be  lefs  foluble  by 
boiling  in  water,  than  even  the  fulphate  of  lime.  The 
folution  is  of  a  yellow  colour.  The  muriate  of  platina 
has  a  harfli,  aftringent  taflc  5  it  is  decompofed  by 
heat  *,  the  acid  is  driven  off,  and  the  oxide  remains. 
It  is  alfo  decompofed  by  concentrated  fulphuric  acid. 
Potafti  produces  in  this  folution,  fmall  reddiffi  cryftals, 
frequently  in  the  form  of  odlahedrons,  conftituting  the 
triple  fait  already  deferibed.  The  fame  triple  fait  is 
formed  by  the  fulphate  of  potato.  Ammonia,  or  the 
muriate  of  ammonia,  alfo  forms  a  triple  fait,  by  being 
added  to  the  folution  of  muriate  of  platina.  Soda  in 
fufficient  quantity  occafions  a  precipitate  of  the  yellow 
oxide  of  platina,  and  a  triple  fait  alfo  is  formed.  Mr 
Chenevix  found  that  the  infoluble  muriate  of  platina  is 
compofed  of 

Oxide  of  platina  70 

Acid  and  water  30 


10.  Muriate  of  Platina  and  Ammonia. 
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1.  A  fimilar  triple  fait  is  formed  by  adding  ammo¬ 
nia  to  the  folution  of  muriate  ot  platina.  T1  triple 
fait  is  precipitated  in  the  form  of  cryftallinc  grains,  of 
a  reddifti  yellow  colour,  which  are  foluble  in  water. 
By  evaporating  the  folution  of  thefe  triple  falts  to  dry- 
nefs,  and  by  expofing  it  to  a  ftrong  heat,  the  platina 
is  reduced.  This  fa<!ft  with  regard  to  the  fufibility  of 
platina  by  means  of  potafti  or  ammonia,  was  obferved 
by  Bergman,  and  it  is  by  this  proccfs  that  platina  is 
purified  and  wrought. 

2.  When  this  fait  is  precipitated  by  means  of  potafti, 
a  fulminating  platina  is  obtained.  This,  according  to 
Fourcroy  and  Vauquelin,  by  whom  it  was  prepared,  is 
a  compound  of  oxide  of  platina  and  ammonia.  When 
it  is  expofed  to  fudden  heat,  it  decrepitates  and  is 
agitated  with  a  rapid  motion,  but  when  the  heat  is  gra¬ 
dually  applied,  it  detonates  violently 

11.  Oxalate  of  Platina. 


*  Ann-  de 
Chi/n.  xlix. 
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Oxalic  acid  combines  with  the  oxide  of  platina,  and 
affords  by  evaporation  cryftals  which  are  of  a  yellow 
colour. 


12.  Benzoate  of  Platina. 

Benzoic  acid,  according  to  Trommfdorf,  diffolves  a 
fmall  quantity  of  the  oxide  of  platina.  When  this 
folution  is  evaporated,  it  cryftallizes.  This  fait  under¬ 
goes  no  change  by  expofure  to  the  air,  and  is  not  very 
foluble  in  water.  The  acid  is  driven  off  by  heat,  and 
the  oxide  of  platina  remains  behind. 

II.  Alloys. 


ICO 

8.  Muriate  of  Platina  and  Soda. 

Till  the  experiments  of  Collet-Dcfcoftils,  little  was 
known  of  this  triple  fait.  It  may  be  obtained  by  add¬ 
ing  to  a  folution  of  platina  a  fait  with  bafe  of  foda. 
By  concentration  and  cooling  it  cryftallizes  in  the 
form  of  long  prifms,  and  fometimes  in  that  of  triangular 
tables,  of  a  yellow  or  red  colour.  It  is  very  foluble 
In  water,  and  alfo  in  alcohol.  It  is  decompofed  by 
muriate  of  ammonia,  and  by  a  folution  of  foda  \  but 
an  excefs  of  this  fait  re-diffolves  the  precipitate.  It 
may  be  reduced  by  the  a&ion  of  the  blowpipe  on  char¬ 
coal.  This  cryftallized  triple  fait,  if  it  has  no  cxcefs 
of  acid,  changes  from  a  red  colour  to  a  green  by  ex¬ 
pofure  to  the  air.  If  in  this  ftate  it  be  diffolved  in 
water,  and  oxymuriate  of  lime  be  added  to  it,  a  deep 
blue  precipitate  is  formed,  which  being  watoed  and 
colle&ed,  is  foluble  in  muriatic  acid,  and  communi¬ 
cates  to  it  a  beautiful  blue  colour.  The  addition  of 
alcohol  deprives  the  folution  of  its  colour,  but  the  oxy- 
xnuriatc  of  lime  reftores  it  *. 

9.  Muriate  of  Platina  and  Potafti. 

This  fait  is  formed  by  adding  potato  to  a  folution  of 
muriate  of  platina.  Small  cryftals  of  a  red  colour,  in 
the  form  of  o£tahedrons,  are  precipitated,  which  are  a 
triple  fait,  confifting  of  muriatic  acid,  oxide  of  platina 
and  potafti. 

Vol.  V.  Part  II. 


1 .  Platina  combines  with  many  of  the  metals,  and 
forms  with  them  alloys,  fome  of  which  are  of  confider- 
able  importance  in  the  working  of  this  metal. 

Platina  forms  an  alloy  with  arfenic,  which  is  brittle  Combines 
and  very  fufible.  It  is  in  this  ftate  of  alloy  that  pla-with  arfe- 
tina  is  fufceptible  of  being  formed  into  different  uten-nlc* 
fils  and  inftruments  for  which  it  is  peculiarly  fitted. 

It  is  firft  fufed  with  this  metal,  and  then  caft  inte 
moulds,  at  firft  in  the  form  of  fquare  plates.  It  is  then 
expofed  to  a  red-heat,  and  hammered  into  bars.  By 
the  heating  and  hammering,  the  arfcnic  is  driven  off, 
and  the  metal  is  purified  and  becomes  infufible,  but 
retains  its  du&ility,  fo  that  it  may  be  wrought  like 
iron. 

2.  The  alloys  of  tungften,  molybdena,  chromium, 
columbiuna,  titanium,  uranium,  and  manganefe,  are 
unknown  j  nor  have  the  alloys  of  cobalt  and  nickel 

with  this  metal  been  examined.  nl^ 

3.  Platina  combines  with  bifmuth  by  means  of  fufion.  Bifmuth. 
This  alloy  is  fufible  and  hard  in  proportion  to  the 
quantity  of  bifmuth.  It  is  altered  by  expofure  to  the 

air  it  becomes  yellow,  purple,  and  black.  2I^g 

4.  Platina  readily  combines  .with  antimony,  and  Antimony, 
forms  a  very  brittle  alloy.  The  antimony  may  be  Se¬ 
parated  by  means  of  heat,  but  not  completely.  Somo 

part  remains,  which  diminiftics  the  weight  and  dua¬ 
lity  of  the  platina. 

5.  It  has  been  found  extremely  difficult  to  combine  Mercury 
platina  and  mercury.  Guyton  had  obferved  that  the 
adhefivc  force  of  platina  and  mercury  is  greater  than 
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that  of  metals  which  do  not  combine  with  it,  and 
that  it  is  not  inferior  even  to  thofe  which  readily 
form  alloys  ;  from  which  he  conje&urcd  that  the  alloy 
of  platr.ia  and  mercury  might  be  effe&ed  by  the  fol¬ 
lowing  procefs.  He  plaeed  a  very  thin  plate  of  pure 
platina  at  the  bottom  of  a  matrafs  containing  a  quan¬ 
tity  of  mercury.  The  matrafs  was  put  upon  a  fand 
bath,  and  heat  applied,  till  the  mercury  boiled  and  the 
matrafs  became  red-hot.  When  the  platina  was  taken 
cut,  it  was  found  to  have  acquired  additional  weight, 
and  to  have  become  very  brittle.  But  this  combination 
is  different  from  the  other  combinations  of  .mercury  with 
the  metals,  for  the  platina  did  not  lofe  its  folid  form. 
Mr  Chenevix,  in  the  courfe  of  experiments  and  re¬ 
searches  refpe&ing  a  fuppofed  new  metal  called  palladi¬ 
um,  fucceeded  in  forming  an  amalgam  with  platina  and 
mercury.  He  heated  purified  platina  in  the  form  of 
fine  powder,  with  ten  times  its  weight  of  mercury,  and 
rubbed  them  together  for  a  long  time.  The  refult  was 
an  amalgam  of  platina,  which  being  expofed  to  a  violent 
heat,  loft  all  the  mercury  it  contained,  and  the  original 
Weight  of  the  platina  remained* 

6.  Platina  readily  combines  with  zinc,  and  forms 
with  it  a  fufible  alloy,  of  a  bluifh  colour,  brittle,  and 
hard.  By  heating,  the  zinc  is  fublimed,  and  burns  on 
the  furface. 

7.  Platina  alloys  readily  with  tin.  This  alloy  is  one 
of  the  moft  fufible.  It  is  hard  and  brittle,  when  the 
two  metals  are  in  equal  proportions  \  but  tin  in  the  pro¬ 
portion  of  1 2  parts  to  one  of  platina,  affords  a  very  duc¬ 
tile  alloy,  which  becomes  yellow  by  expofure  to  the 
air.  From  this  it  appears  that  platina  diminifhes  the 
du&ility  of  tin. 

8.  Platina  readily  combines  with  lead,  by  means  of 
fufion.  An  alloy  of  equal  parts  of  thefe  metals  is  of 
a  purplifh  colour,  granulated  in  its  frafture,  brittle, 
and  eafily  altered  by  expofure  to  the  air.  The  cupel- 
lation  of  platina  by  means  of  lead  has  been  an  objea;  of 
eohfiderable  importance  with  chemifls,  in  the  view  of 
being  able  to  purify  it  in  the  fame  way  as  gold  and  fil- 
ver  j  but  on  account  of  the  infufibility  and  refra£f ory 
nature  of  platina,  the  attempts  that  have  been  made 
have  rarely  fuccecded. 

9.  Dr  Lewis  failed  in  his  attempt  to  combine  pla¬ 
tina  with  iron,  but  he  obtained  an  alloy  by  fufing  to¬ 
gether  platina  and  caft  iron.  This  alloy  was  ex¬ 
tremely  hard,  and  poffcffed  fome  degree  of  ductility. 
Platina,  as  it  is  found  native,  is  frequently  alloyed  with 
iron. 

10.  Platina  combines  with  copper.by  means  of  fufion, 
and  gives  it  hardnefs.  When  the  proportion  of  copper 
is  three  or  four  times  greater  than  that  of  platina,  the 
alloy  is  ductile,  fufceptible  of  a  fine  polifh,  and  is  not 
altered  by  expofure  to  the  air.  This  alloy  has  been  em¬ 
ployed  iti  the  fabrication  of  mirrors  for  telefcopes. 

11.  Platina  readily  combines  with  filver  by  fufion, 
although  a  very  ftrong  heat  is  required.  The  platina 
greatly  increafes  the  hardnefs  of  filver,  but  diminifhes 
its  whitenefs.  When  this  alloy  is  kepi  in  fufion  for 
fome  tirpe,  the  two  metals  are  feparated.  During 
this  fufion,  Dr  Lewis  obferved  the  filver  forced  to¬ 
wards  the  fides  of  the  crucible  with  a  kind  of  explo- 
fion. 

12.  Gold  combines  readily  with  platina,  but  it  re¬ 
quires  a  very  powerful  heat  for  the  fufion  of  thefe  two 
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metals.  Platina  diminifhes  the  colour  of  gold,  unlefsit  Palladium,  * 
be  in  very  fmall  quantity.  When  the  proportion  of  pla- 
tina  is  above  yt,  the  colour  of  the  gold  begins  to  be  al- 
tered.  There  is  no  perceptible  change  in  the  fpeeific 
gravity  or  the  du£lility  of  gold  from  this  alloy. 

Platina,  on  account  of  its  peculiar  properties,  its  in¬ 
fufibility,  denfity,  and  indeftru&ibility,  could  it  be  ob¬ 
tained  in  fufficient  quantity,  and  at  a  moderate  price, 
would  undoubtedly  prove  one  of  the  mofl  ufeful  and 
molt  important  of  the  metals  yet  known.  The  import¬ 
ance  and  utility  of  platina,  on  account  of  its  fcarcity, 
have  been  hitherto  limited  to  chemical  purpofes  \  and 
for  different  chemical  inftruments  and  utenfils,  it  has 
been  found  peculiarly  appropriate,  as  there  are  few  che¬ 
mical  agents  whofe  effe&s  it  cannot  refill.  There  is 
indeed  little  doubt  but  it  might  be  employed  with  equal 
advantage  in  the  conftru&ion  of  inftruments  and  uten¬ 
fils,  in  various  arts  and  manufactures. 

Sect.  XXIII.  Of  PALLADIUM,  a  fuppofed  new  me¬ 
tal  ;  and  of  IRIDIUM  and  OSMIUM,  two  new  Metals 

obtained  from  crude  PLATINA . 

1.  In  the  month  of  April  1803,  the  difeovery  of  a  palladium 
new  metal,  to  which  the  name  of  Palladium  was  given,  announced, 
was  announced  in  London.  It  was  faid  to  poffefs  the 
following  properties :  u  1.  It  diffolves  in  pure  nitric 
acid,  and  makes  a  dark-red  folution.  2.  Green  ful- 
phate  of  iron  throws  it  down  in  the  ftate  of  a  regulus 
from  the  folution.  3.  If  you  evaporate  the  folution, 
you  get  a  red  calx,  which  diffolves  in  muriatic  or  other 
acids.  4.  It  is  thrown  down  by  quickfilver,  and  by  all 
the  metals  but  gold,  platina,  and  filver.  5.  Its  fpeci-  properties. 
fic  gravity  by  hammering,  is  only  11.3  \  but  by  flat¬ 
ting  as  much  as  11.8.  6.  In  a  common  fire  the  face 

of  it  tarnifhes  a  little,  and  turns  blue  ;  but  becomes 
bright  again,  like  other  noble  metals,  on  being  ftronger 
heated.  7.  The  greateft  heat  of  a  blackfmith’s  fire 
would  hardly  melt  it.  8.  But  if  you  touch  it  while  hot, 
with  a  fmall  bit  of  fulphur,  it  runs  as  eafily  as  zinc.” 

Nothing  was  faid  of  the  hiftory  of  the  difeovery  ;  but 
from  the  unufual  manner  in  wdiich  it  was  announced,  Mr  2r 
Chenevix  conceiving  it  to  be  an  impofition,  procured  yir  Chene* 
a  fpecimen,  which  being  fubjeCted  to  various  tells,  he  vix’s  fufpi*  * 
found  could  not  be  referred  to  any  of  the  known  metals.  c*ons  and 
He  afterwards  purchafed  the  whole  quantity  which 
was  offered  to  fale.  The  fubftance  had  been  wrought 
by  art,  had  been  rolled  out  in  flatting  mills,  and  was 
offered  for  fale  in  thin  laminae.  The  largeft,  about 
three  inches  in  length,  and  half  an  inch  in  breadth, 
weighing  about  25-grains,  were  fold  at  a  guinea.  When 
this  fubftance  was  polifhed,  it  could  fcarcely  be  dif- 
tinguifhed  from  pjatina.  It  was  flexible,  but  not  very 
elaftic.  The  fpeeific  gravity  of  fome  pieces  was  10.972, 
while  others  "were  only  11.482. 

The  effeCts  of  galvanic  eleftricity  upon  palladium 
were  the  fame  as  upon  gold  and  filver.  Expofed  to 
the  blow-pipe,  the  fide  removed  from  the  immediate 
aCtion  of  the  flame  became  blue.  Expofed  in  an  open 
veffel  to  a  greater  degree  of  heat  than  the  fufing  tem¬ 
perature  of  gold,  no  appearance  of  fufion  or  oxidation 
Was  obferved.  When  the  heat  was  increafed,  a  melt¬ 
ed  button  was  obtained,  "which  had  loft  a  little  of  its- 
weight,  but  was  increafed  in  fpeeific  gravity.  The 
addition  of  fulphur  rentiers  it  more  fufible,  and  ex¬ 
tremely 
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Palladium,  tremely  brittle.  There  Teems  to  be  no  action  between 
charcoal  and  palladium.  Mr  Chenevix  found  that 
this  fubftance  formed  alloys  with  gold,  platina,  filver, 
copper,  lead,  and  fome  other  metals.  The  alloy  with 
lead  was  the  hardeft  of  all,  but  extremely  brittle,  and 
its  fpecific  gravity  was  1 2.  He  alfo  fubje&ed  this  fub¬ 
ltance  to  other  experiments,  with  alkalies,  fome  of  the 
earths,  fevcral  of  the  acids,  and  fome  of  the  falts  \  and 
from  the  whole  he  concludes  that  it  would  be  difficult 
to  fay  of  what  tnetal,  or  of  what  combination  of  metals, 
palladium  confifts. 

2.  Mr  Chenevix  ftill  profecuted  his  experiments,  and 
he  concluded  at  laft,  that  this  fuppofed  new  metal  is  an 
alloy  of  platina  and  mercury.  It  mull  however,  be  ob- 
ferved,  that  he  did  not  arrive  at  this  difeovery  by  ana¬ 
lyzing  palladium,  for  he  failed  in  every  attempt  with 
that  view.  It  was  by  combining  platina  and  mercury 
in  certain  proportions,  that  he  compofed  a  fubftance 
which  he  confidercd  as  exaftly  fimilar  in  all  its  pro¬ 
perties  to  palladium.  The  proccfs  by  which  he  fuc- 
ceeded  in  forming  palladium,  or  a  fubftance  exaftly  fi¬ 
milar,  was  by  diflolving  ioo  grains  of  platina  in  nitro- 
muriatic  acid,  and  then  adding  200  grains  ©f  red  oxide 
of  mercury.  This  being  infufficient  to  faturate  the  ex- 
cefs  of  acid,  more  was  added  till  it  ceafed  to  be  dif- 
folved.  A  quantity  of  green  fulphate  of  iron  was  then 
poured  into  a  long-necked  matrafs,  to  which  the  mix¬ 
ed  folution  of  platina  and  mercury  was  added,  and  the 
whole  placed  upon  a  fand  bath.  In  lefs  than  half  an 
hour,  a  precipitate  formed,  and  the  infide  of  the  ma¬ 
trafs  was  lined  with  a  thin  metallic  coat.  The  liquor 
was  palled  through  a  filter,  and  the  precipitate,  after 
being  digefted  with  muriatic  acid,  was  well  walhed 
and  dried.  The  whole  quantity  collected  amounted 
to  276  grains,  which  were  compofed  of  92  of  platina, 
and  184  of  mercury.  It  was  in  the  form  of  a  fine 
powder,  with  a  metallic  luftre.  It  was  put  into  a 
charcoal  crucible,  and  fufed  into  a  button.  The  fpe¬ 
cific  gravity  was  1 1 . 2.  It  was  entirely  foluble  in  ni¬ 
tric  acid,  cafily  fufed  by  fulphur,  and  precipitated  by 
green  fulphate  of  iron  \  thus  exhibiting  all  the  proper¬ 
ties  of  palladium,  which  Mr  Chenevix  concludes,  is 
compofed  of  two  parts  of  mercury,  and  one  of  pla¬ 
tina. 

3.  One  of  the  moft  fingular  circumftances  with  re- 
gravitv  re-  gard  to  this  alloy,  if  fuch  it  can  be  called,  is  its  fpeci- 
markable,  gravity,  which  is  not  only  far  below  the  mean  of  the 

fpecific  gravity  of  the  two  metals,  but  confiderably  infe¬ 
rior  to  either  of  its  elements.  The  fpecific  gravity  of  pla¬ 
tina  is  22,  according  to  fome  greater,  and  that  of 
mercury  is  nearly  14,  and  yet  the  fpecific  gravity  of 
the  compound  is  only  10.972,  little  more  than  the 
half  by  calculation.  But  although  we  have  no  rea- 
fon  to  doubt  the  accuracy  and  precifion  of  Mr  Chene- 
vix’s  experiments,  and  although  we  are  little  difpofed 
to  place  any  confidence  in  the  affertion  of  the  unknown 
difeoverer  of  this  fubftance,  from  the  extraordinary 
circumftances  under  which  it  has  been  announced,  yet 
wc  do  not  confider  the  refult  of  thefe  experiments  fully 
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fatisfa&ory,  in  proving  palladium  tb  be  an  alloy  of  Palladium, 
platina  and  mercury  (k).  Every  attempt  which  Mr  .  , 

Chenevix  made  to  analyze  this  fuppofed  new  metal,  fail- 
ed.  It  is  true,  he  was  equally  unfuccefsful  in  decompo- 
fing  the  alloy  of  platina  and  mercury  which  he  had  form¬ 
ed,  and  which  refemblcd  palladium  in  molt  of  its  pro-  2r^ 
perties  which  were  compared.  The  attempts  which  His  experi- 
have  been  made  to  repeat  the  experiments  of  Mr  Che-  merits  not 
nevix,  have  not  fucceedcd.  No  other  chemift  has  yet 
been  able  to  form  the  compound  of  platina  and  mer-  * 
cury,  which  poffefles  the  properties  of  palladium  *.  * 

Till,  therefore,  Mr  Chenevix  (hall  have  extended  liis  ^03  p. 
refearches  concerning  this  alloy,  or  till  it  {hall  have  2^o.  * 
been  examined  by  fome  other  chemift,  we  muft  remain 
in  fufpenfe  with  regard  to  its  nature.  2155 

4.  Two  other  metals  have  been  juft  announced.  Iridium. 
They  were  difeovered  in  crude  platitla  by  Mr  Ten¬ 
nant,  in  analyzing  the  black  powder  which  remains 

after  dilTolving  platina.  To  the  firft  of  thefe  metals 
Mr  Tennant  has  given  the  name  of  iridium ,  from  the 
various  colours  it  affumes  in  folution.  It  pofieffes  th6 
following  properties.  It  is  foluble  in  all  the  acids, 
but  lefs  foluble  in  muriatic  acid,  with  which  it  forms 
octahedral  cryftals.  The  folution  with  much  oxygen 
is  deep  red  ;  with  a  fmaller  proportion,  green  or  deep 
blue.  It  is  partially  precipitated  by  the  alkalies,  and 
by  all  the  metals  except  gold  and  platina.  Infufion 
of  galls  and  pruffiate  of  potafti  deprive  this  folution  of 
its  colour,  but  without  any  precipitate  \  thus  affording 
an  eafy  teft  of  its  prefencc.  The  oxide,  therefore, 
lofes  its  oxygen  by  water  alone.  When  combined 
with  gold  or  filver,  it  cannot  be  feparated  by  the 
ufual  procefs  of  refining  thefe  metals.  The  fame  fub¬ 
ftance  was  examined  by  Defcoftils  and  Vauquclin,  and 
the  properties  which  they  aferibe  to  this  metal  are  the 
following.  1.  It  reddens  the  precipitates  of  platina 
made  by  muriate  of  ammonia.  2.  It  is  foluble  in  mu¬ 
riatic  acid.  3.  It  is  precipitated  by  the  infufion 
galls  and  pruftiatc  of  potafti.  2t^ 

5.  The  other  new  metal  is  obtained  by  heating  the  Ofraiuta. 
black  powder  with  pure  alkali  in  a  filver  crucible. 

The  oxide  of  this  metal  combines  with  the  alkali, 
and  may  be  expelled  by  an  acid,  and  obtained  by  di 
ftillation,  being  very  volatile.  It  does  not  redden  ve¬ 
getable  blues,  but  ftains  the  fkin  of  a  deep  red  or 
black.  The  oxide  in  folution  with  water  has  no  co¬ 
lour  ;  but  by  combining  with  alkali  or  lime,  becomes 
yellow.  With  the  infufion  of  nut-galls  it  gives  a 
very  vivid  blue  colour.  It  is  precipitated  by  all  the 
metals  excepting  gold  and  platina.  An  amalgam  may 
be  formed  with  mercury,  by  agitating  it  with  the 
aqueous  folution  of  this  oxide.  When  this  amalgam 
is  heated,  the  mercury  is  driven  off,  and  the  pure 
metal  remains  behind  in  the  ftate  of  black  powder. 

To  this  metal  Mr  Tennant  has  given  the  name  of 
ofmium ,  on  account  of  the  ftrong  fmell  of  the  ox¬ 
ide  f .  t  AVcSdA 

Such  is  the  account  of  thefe  metals  which  we  have  JGlfr- 
received.  Should  a  fuller  detail  reach  us  in  time,  wc^‘  ai)<* 
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(hall 


(k)  Fourcroy  and  Vauquelin  have  thrown  out  a  conjecture  that  palladium  is  probably,  an  alloy  of  pla¬ 
tina,  and  a  new  metal  difeovered  in  crude  platina  by  Collet -Defcoftils  and  Mr  Tennant.  Anrt\  de  Chin. 
xlviii,  185. 
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Component  fliall  not  fall  to  lay  It  before  our  readers,  either  in  an 
Parts  of  appendix  to  this  treatife,  or  under  the  names  of  the 
the  Atmo-  metals  themfelves,  in  the  order  of  the  alphabet,  in  the 
courfe  of  the  work. 

Chap.  XV.  Of  the  ATMOSPHERE. 

The  atmofphere  is  that  invifible  elaftic  fluid  which 
furrounds  th 6  earth.  Its  phyfical  properties,  fuch  as 
denfity,  elafticity,  and  preffure,  have  been  long  known  *, 
but  its  compofition  and  conftituent  parts  mull  be  rank¬ 
ed  among  the  difeoveries  of  modern  chemiftry.  In 
the  prefent  chapter,  we  propofc  only  to  take  a  fhort 
view  of  the  nature,  conftitution,  and  changes  of  the 
atmofphere,  referving  the  full  difeuftion  of  the  latter 
to  meteorology,  to  which  it  properly  belongs. 
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Sect.  I.  Of  the  Component?  arts  of  the  Atmosphere. 

1 .  The  air  of  the  atmofphere  was  confidered  by  the 
ancients  as  one  of  the  four  elements  of  which  all  bo¬ 
dies  are  compofed.  The  fame  opinion  was  held  by 
all  philofophers,  previous  to  the  difeoveries  of  modern 
chemiftry.  It  was  univerfally  admitted  to  be  a  fimple 
homogeneous  fubftancc,  till  by  the  difeovery  of  oxy¬ 
gen  gas  by  Dr  Prieftley,  and  that  of  azotic  gas  by 
Seheele,  it  was  fully  demonftrated  that  thefe  two 
fubftances  are  the  chief  ingredients  in  atmofpheric 
air. 

2.  This  compound  poffeffes  all  the  phyfieal  properties 
of  the  different  kinds  of  air  which  we  have  hitherto 
examined.  It  is  invifible,  elaftic,  and  may  be  inde¬ 
finitely  expanded  and  compreffed.  The  fpecific  gravi¬ 
ty  of  atmofpheric  air  is  0.00 1 2,  or  it  is  816  times  light¬ 
er  than  water.  A  hundred  cubic  inches  weigh  3 1 
grains  troy  }  but  in  confequcnce  of  the  elafticity  of  the 
air,  the  abfolute  weight  and  the  denfity  muft  vary  with 
ihe  temperature  and  preffure.  The  eftimation  which 
we  have  here  given,  is  taken  at  the  ordinary  tempera¬ 
ture  of  the  atmofphere,  between  50°  and  6o°,  and  when 
the  barometer,  which  indicates  the  preffure,  {lands  at 
30  inches.  The  denfity  muft  vary  by  diminifliing,  ac¬ 
cording  to  the  height  above  the  furfaee  of  the  earth. 
The  experiments  of  naturalifts,  whofe  attention  has 
keen  particularly  directed  to  this  fubjed,  have  fhewn 
that  the  diminution  of  denfity  is  in  the  ratio  of  the 
compreflion,  and  therefore,  that  the  increafe  of  denfity 
is  in  geometrical  progreftion,  while  the  heights  increafe 
in  arithmetical  progreftion. 

3.  After  the  difeovery  of  the  compofition  of  atmo¬ 
fpheric  air,  it  beeame  an  objed  with  philofophers  to  de¬ 
termine  the  proportions  of  its  component  parts.  It 
was  obferved  by  Prieftley  and  Seheele,  and  other  phi- 
lofophers  who  were  occupied  in  the  profecution  of 
their  difeoveries,  that  a  certain  portion  of  a  given  quan¬ 
tity  of  atmofpheric  air  only  was  abforbed  during  the 
proceffes  of  combuftion  and  refpiration.  It  was  ob- 
ierved  too,  that  certain  fubftances  combined  with  the 
portion  of  atmofpheric  air  which  difappeared  during 
thefe  proceffes,  and  that  the  fame  quantity  of  atmo¬ 
fpheric  air  fuffered  no  farther  diminution,  whatever 
length  of  time  it  was  expofed  to  the  adion  of  thefe 
fubftances.  The  portion  of  the  air  abforbed  is  the  oxy¬ 
gen  gas,  and  on  this  principle  is  founded  the  conftruc- 
tion  of  thpfc  mftrumeifts  which  have  been  denominated 


eudiometers ,  becaufe  they  are  employed  to  meafure  the  Comport 
purity  of  a  given  portion  of  air,  by  afeertaining  the  ^  ^arts 
quantity  of  oxygen  gas  which  it  contains.  Different  ^  ^tmo‘ 
eudiometers  have  been  propofed  for  this  purpofe,  but 
all  depending  on  the  fame  principle,  namely,  the  ab- 
ftradion  of  oxygen  gas  from  a  given  quantity  of  air. 

The  reader  will  *  probably  recoiled  the  effeds  which 
take  place  by  mixing  together  nitrous  gas  and  the  air 
of  the  atmofphere,  or  oxygen  gas.  When  thefe  gafc3 
come  into  contad,  red  fumes  are  produced  ;  the 
atmofpherie  air  is  partially  diminiftied  ;  but  the 
oxygen  gas  entirely  difappears.  This  is  owing  to 
the  combination  of  tjhe  nitrous  gas  with  the  oxygen 
gas,  forming  nitric  acid,  which,  if  the  experiment  be 
made  over  water,  is  abforbed  \  thus  diminiftiing  the 
bulk  of  the  air  by  the  quantity  of  oxygen  gas  abftrac- 
ted.  This  is  the  principle  of  the  firft  eudiometer,  which 
was  propofed  by  Dr  Prieftley  -7  but  it  has  been  found 
that  the  refults  and  experiments  with  this  kind  of 
eudiometer  are  far  from  being  uniform  and  conftant. 

It  is  fubjed  to  variation  from  the  difference  of  purity 
of  the  nitrous  gas  employed,  the  water  over  which  the 
experiment  is  made,  and  even  the  form  and  conftruc- 
tion  of  the  apparatus.  The  variations  in  the  refults  of 
different  experiments  by  different  philofophers,  ar& 
from  22.  to  30.  of  oxygen  gas  in  100  parts  of  atmofphe¬ 


ric  air. 


Seheele  propofed  a  different  eudiometer.  A  mix¬ 
ture  of  iron  filings  and  fulphur  formed  into  a  pafte  with 
water,  abforbs  the  whole  of  the  oxygen  gas  of  any 
given  portion  of  atmofpheric  air.  The  diminution  of 
bulk  of  a  portion  of  air,  expofed  to  the  adion  of  this 
fubftance,  therefore,  indicates  the  proportion  of  oxygen 
gas  which  it  contains  5  but  this  abforption  goes  on 
flowly,  and  is  therefore  an  objedion  to  this  mode  of  af¬ 
eertaining  the  proportions  of  atmofpheric  air.  This 
objedion  has  been  removed  by  an  improvement  of  this 
eudiometer,  in  which  hydrogenated  fulphuret  of  potafh 
or  lime  is  fubflituted  for  the  iron  filings  and  fulphur. 
This  is  prepared  by  boiling  together  fulphur  and  lime 
water,  or  a  folution  of  potafti  in  water.  By  the  ufe  of 
this  fulphuret,  the  abforption  takes  place  in  a  few  mi¬ 
nutes.  A  given  portion  of  air  is  agitated  in  a  bottle 
with  this  fulphuret,  taking  care  to  exclude  the  exter¬ 
nal  air  with  a  ground  Hopper.  The  diminution  of  the 
bulk  of  this  quantity  of  atmofpheric  air  fiiews  the  pro¬ 
portion  of  oxygen  gas  which  it  contained.  m 

Volta  propofed  to  explode  a  given  portion  of  atmo¬ 
fpheric  air  with  hydrogen  gas,  by  means  of  the  eledric 
fpark.  The  hydrogen  and  oxygen  combine  together 
and  form  water  ;  and  the  diminution  of  the  bulk  of  the 
airs  employed  is  in  proportion  to  the  quantity  of  water 
formed.  But  to  this  method  of  afeertaining  the  quantity 
of  oxygen  gas  in  a  given  portion  of  atmofpheric  air,  it 
has  been  objeded,  that  the  proportion  of  hydrogen  gas 
requires  to  be  accurately  adjufted  5  for  if  it  exceed,  the 
fuperabundant  quantity  increafes  the  bulk  of  the  re¬ 
maining  air ;  and,  if  the  proportion  be  too  fmall,  the 
oxygen  and  azote  will  form  nitric  acid  by  the  adion  of 
eledricity,  and  thus  the  refiduary  quantity  of  air  will 
be  too  much  diminiftied. 

When  phofphorus  is  expofed  to  the  air,  it  abforbs  the 
oxygen  readily,  and  is  converted  into  phofphorous 
acid.  This,  which  was  firft  propofed  by  Achard,  has 
been  improved  by  Berthollet,  for  the  purpofes  of  a  eu¬ 
diometer. 
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dlometer.  A  given  portion  of  air  is  expofed  to  the  ac¬ 
tion  of  phofphorus,  in  a  vclTel  over  water  ;  when  the  ab- 
forption  has  ceafed,  the  remaining  air  is  mcafured,  the 
diminution  of  which  indicates  the  quantity  of  oxygen 
gas  which  it  contained. 

Mr  Davy  has  propofed  the  green  fulphate  or  muri¬ 
ate  of  iron  diffolved  in  water,  impregnated  w  ith  nitrous 
gas.  This  folution  is  prepared  by  tranfmitting  nitrous 
gas  through  ^reen  muriate  or  fulphate  of  iron  diffolved 
to  faturation  in  water.  All  the  apparatus  neccffary  is 
a  fmall  graduated  tube,  having  its  capacity  divided  in¬ 
to  100  parts,  and  greateft  at  the  open  end,  and  a  vcf- 
fel  for  containing  the  fluid.  The  tube  is  filled  with 
the  air  to  be  examined,  and  then  introduced  into  the 
the  folution.  To  promote  the  abforption,  it  is  gently 
moved  from  a  perpendicular  to  a  horizontal  pofition. 
In  a  few  minutes  the  experiment  is  completed,  and  the 
whole  of  the  oxygen  condenfcd  by  the  nitrous  gas  in 
the  folution,  in  the  form  of  nitric  acid.  But  in  this 
proeefs  it  is  neccffary  to  obferve  the  period  at  which 
the  diminution  flops,  for  after  this  the  volume  of  refi- 
dual  gas  is  incrcafed  by  the  decompofition  of  the  nitric 
acid,  by  means  of  the  green  oxide  of  iron  *. 

From  a  number  of  comparative  experiments  made  by 
Mr  Davy  with  different  eudiometers,  and  from  other 
experiments  on  air  in  different  places,  and  collefted 
under  different  circumflances,  it  appears  that  the  com¬ 
ponent  parts  of  atmofpherie  air  arc  always  nearly  the 
fame.  Thefe  proportions  are  fronr  .21  to  .22  of  oxy¬ 
gen  gas,  and  from  .78  to  .79.  of  azotie  gas.  The  con- 
ftituent  parts  therefore  of  atmofpherie  air  by  bulk  may 
be  taken  at 


Oxygen  gas 
Azotie 


22 

78 


ICO 

But  in  eftimating  the  proportions  of  given  bulks  of 
atmofpherie  air,  it  is  neceffary,  as  we  have  already 
hinted,  to  take  into  account  the  denfity  and  tem¬ 
perature,  otherwife  very  great  anomalies  muft  hap- 
2160  pen. 

Water.  4.  It  is  univerfally  admitted,  that  water  exifls  in  the 

-  atmofpherc  \  but  philofophers  are  greatly  divided  with 
regard  to  the  quantity  of  water,  and  the  flate  in  w'hich 
it  exifls  in  the  air.  To  afeertain  the  quantity  of  wa¬ 
ter,  inft rumen ts  called  hygrometers ,  or  tneafurers  of  ?nou 
Jlure ,  have  been  contrived ;  the  quantity  of  which  is 
indicated  by  certain  changes  which  take  place  by  its 
abforption ;  but  none  of  thefe  inftruments  that  have 
yet  been  invented  are  fufceptible  of  great  accuracy, 
and  perhaps  to  this  is  owing  the  very  different  refults 
in  eftimating  the  quantity  of  water  in  the  atmofpherc. 
There  is  alfo  a  very  great  difference  of  opinion  whe¬ 
ther  this  w’ater  exifls  in  the  atmofpherc  in  the  flate 
of  water,  or  whether  it  has  been  converted  into  va¬ 
pour.  According  to  the  fir  ft  opinion,  the  W'ater  is 
held  in  folution  by  the  air,  and  the  quantity  inereafes 
In  the  Rate  as  temperature  of  the  air  is  increafed.  Butaccord- 
of  vapour,  ing  to  others,  the  water  of  the  atmofphcre  is  in  the 
flate  of  vapour.  Act^ording  to  the  experiments  of 
naturalifts,  the  quantity  of  water  in  the  atmofpherc 
varies  in  different  climates,  and  at  different  feafons  of 
the  year,  from  ^  to  part  of  the  weight  of  the  at- 
raofphere. 


! 


5.  When  lime-water,  or  an  alkaline  folution,  is  ex-  ^G^t°sn^t 
pofed  to  the  air,  it  is  foon  covered  with  a  cruft  or 
pcllicle.  This  is  owing  to  the  abforption  of  carbonic  fphere. 
acid,  and  the  converfion  of  the  alkali  or  lime  to  the  <•— -v— ^ 
flate  of  carbonate.  This  (hews  that  carbonic  acid  gas  2162 
exifls  in  the  atmofpherc.  This  gas  has  been  found  not 
only  on  the  furfaee  of  the  earth,  where  the  denfity  of  & 
the  atmofphere  is  greateft,  but  alfo  on  the  tops  of  fome 
of  the  higheft  mountains.  The  quantity  of  carbonic 
acid  gas  in  the  atmofphere  is  fuppofed  to  vary  from  .01 
to  .005  parts. 

Sect.  II.  Of  the  Constitution  of  the  Atmosphere. 

1.  The  component  parts  of  the  atmofphere  are,  Different 
azotie  gas,  oxygen  gas,  water,  and  carbonic  acid  gas.  opinions. 
Here  a  queftion  has  arifen  among  philofophers,  whether 

thefe  parts  are  chemically  combined,  or  merely  form  a 
mechanical  mixture.  According  to  one  fet  of  philo¬ 
fophers,  the  oxygen  and  azotic  gafes  of  the  atmoiphere 
arc  in  chemical  union,  becaufe  their  proportions .  are 
always  found  to  be  uniform  and  conftant,  which  it  i3 
fuppofed  could  not  be  the  cafe  from  the  inequality  of 
the  caufcs  afting  in  diminifhing  the  quantity  of  oxygen 
gas,  by  the  different  proceffes  of  combuftion  and  re- 
fpiration,  which  are  going  on  in  the  furfaee  of  the 
earth,  if  the  component  parts  of  the  air  were  not  in  21 64 

chemical  combination.  The  air  of  the  atmofphere  In  chemi- 
too,  it  is  faid,  poffeffes  properties  very  different,  from  cal  union, 
the  artificial  mixture  of  its  component  parts.  The 
proceffes  of  combuftion  and  refpiration  continue  for  a 
greater  length  of  time  in  the  latter,  becaufe  it  parts 
with  a  greater  proportion  of  its  oxygen,  and  for  the 
fame  reafon  it  is  more  diminiftiedby  nitrous  gas.  Ac¬ 
cording  to  others,  the  air  of  the  atmofphere  is  merely 
a  mechanical  mixture.  This  opinion  is  fupported  by 
Mr  Dalton,  in  fome  ingenious  fpeculations  on  the  eon- 
ftitution  of  mixed  gas,  and  particularly  of  the  at¬ 
mofphere.  The  principle  on  which  Mr  Dalton’s  hy~ 
pothefis  is  founded  is,  that  the  particles  of  homogene-  21 65 
ous  elaftic  fluids  only  mutually  aft  upon  each  ^  other,  ^r.echamCaI 
and  that  the  particles  of  an  elaftic  fluid  of  one  kind  are  mixturc* 
neither  attrafted  nor  repelled  by  the  particles  of  an 
elaftic  fluid  of  a  different  kind,  wdien  they  are  mixed 
together.  According  to  this  hypothefis,  therefore,  the 
particles  of  the  oxygen  gas  of  the  atmofphere  mutually 
aft  011  each  other,  or  are  only  attrafted  and  repelled  by 
thofe  of  their  ow  n  kind  *.  *  See 

2.  Difference  of  opinion  alfo  prevails,  whether  the  Manch. 

vapour  of  water,  as  it  exifls  in  the  atmofphere,  be  mere-  • v* 

ly  a  mechanical  mixture,  or  chemically  combined.  The 

former  opinion  is  alfo  fiipported  by  Mr  Dalton,,  upon  the 
principle  that  all  gafes  mixed  with  vapour,  expand  in  a 
proportional  degree  to  the  elaftieity.  of  the  vapour  in 
that  temperature. 

Sect.  III.  Of  the  Changes  of  the  Atmosphere^ 

.  2166 

I.  The  changes  which  are  produced  in  the  atmo*  Tempera- 
fphere  by  heat  and  cold,  are  too  obvious  to  efcapc  ob-  ture. 
fervation  *,  but  it  was  not  till  the  invention  of  the 
thermometer  that  thefe  changes  could  be  obferved  and 
marked  with  any  degree  of  accuracy  5  and  even  after 
the  invention  and  improvement  of  this  inftrument,  it 
was  long  before  any  feientifie  application  was  made  of 
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the  changes  of  the  temperature  which  it  indicated. 
The  variable  temperature  of  the  fame  day,  the  great 
difference  between  midnight  and  midday,  and  the  ftill 
greater  difference  between  the  heat  of  fummer  and  the 
cold  of  winter,  feem  to  hold  out  a  number  of  infulated 
fa£ts,  without  refemblance  or  connexion,  and  incapa¬ 
ble  of  being  arranged  under  any  general  law.  But 
more  comprehenfive  views,  and  more  extended  obfer- 
vations,  have  not  only  fliewn  the  poflibility  of  eftablifh- 
ing  a  general  principle,  but  have  enabled  philofophers 
to  arrange  and  claftify  phenomena  which  were  other- 
wife  feemingly  unconnected. 

2.  The  great  fource  of  heat  is  the  fun.  This  is 
fully  demonftrated  by  the  increafe  of  temperature  be¬ 
ing  in  proportion  to  the  duration  and  greater  or  lefs 
obliquity  of  the  fun’s  rays.  It  has  been  imagined  that 
the  earth  is  heated  by  central  fires  :  but  this  opinion 
feems  to  be  fully  difproved,  by  obferving  that  the  tem¬ 
perature  depends  invariably  on  the  abfence  or  prefence 
of  the  fun  5  that  this  temperature  is  diminifhed,  at  leaft 
to  a  certain  extent,  by  going  deeper  into  the  earth  5 
and  that  the  cold  is  greatefl  in  places  moll  diftant  from 
the  fun’s  rays  *,  fo  that  the  temperature  which  is  moll 
uniform  within  the  tropics,  diminifhes,  other  things  be¬ 
ing  equal,  in  proportion  to  the  dillance  from  the  equa¬ 
tor  towards  the  poles. 

3.  In  confidering  the  difference  of  temperature 
which  is  obferved  in  different  places,  it  became  an  ob¬ 
ject  with  philofophers  to  difeover  fome  fixed  points 
from  which  the  whole  amount  of  the  changes  for  any 
given  period  could  be  afeertained.  This  was  firft 
thought  of  by  Mayer,  who  propofed  the  method  ufed 
by  aftronomers,  of  finding  the  mean  of  certain  large 
periods,  as  for  years  and  months ;  and  he  made  the 
difeovery  by  which  the  mean  annual  temperature  of 
two  latitudes  being  known,  the  mean  annual  tempera¬ 
ture  for  every  other  degree  of  latitude  may  be  alfo 
found.  The  application  of  this  rule  has  been  greatly 
improved  and  extended  by  Mr  Kirwan,  and  upon  this 
principle  he  conftru&ed  tables  w  hich  exhibit  the  mean 
annual  temperature  for  all  degrees  of  latitude  from  the 
equator  to  the  poles.  Thefe  tables  were  conftruCted 
by  finding  from  obfervation  the  temperature  of  what 
he  calls  a  ftandard  fituation,  that  is,  a  place  lefs  liable 
to  be  affe&ed  by  adventitious  caufes,  but  where  the 
caufe  of  temperature,  or  the  communication  of  heat 
from  the  fource,  was  moll  uniform  and  conflant  5  and 
having  difeovered  this  llandard  fituation,  to  compare 
the  temperature  of  every  other  fituation  with  it.  The 
land,  Mr  Kirwan  thought,  owing  to  the  operation  of 
caufes  which  occafion  variations  lefs  eafily  appreciable, 
would  not  afford  refults  fufficiently  uniform.  This 
fituation,  he  then  concluded,  was  to  be  fought  for  on 
the  water  \  and  that  part  of  the  ocean. which  he  chofe, 
%vas  the  immenfe  traCl  of  water  which  includes  that 
part  of  the  Atlantic  lying  between  the  8o°  of  north 
latitude,  and  the  450  of  fouth  latitude,  extended  well- 
ward  as  far  as  the  gulf  11  ream,  and  to  within  a  few 
leagues  of  the  coalt  of  America  ;  and  all  that  part  of 
the  Pacific  ocean  reaching  from  the  450  north  latitude 
to  the  40°  fouth  latitude,  and  from  the  20°  to  the  275° 
of  longitude  eafl  from  London.  This  includes  the 
greater  part  of  the  furface  of  the  globe.  But  for  the 
method  of  conllrucTing  thefe  tables,  and  for  the  tables 
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The  difference  of  temperature,  it  may  be  obferved, 
within  io°  of  the  equator  and  within  the  fame  dillance 
from  the  poles,  is  very  fmall  5  and  the  variation  of  tem¬ 
perature  iov  different  years  within  the  fame  fpace,  is  alfo 
found  to  be  very  little  :  but  as  the  dillance  increafes 
from  the  equator  towards  the  poles,  the  difference  of 
temperature  is  greater.  In  latitudes  under  350,  it 
fcarcely  ever  freezes,  excepting  in  very  elevated  filia¬ 
tions,  and  it  fcarcely  ever  hails  in  latitudes  higher 
than  6o°.  In  places  near  the  fea,  between  the  lati¬ 
tudes  of  330  and  6o°,  it  generally  thaws  when  the  fun’s 
altitude  is  40°,  and  feldom  begins  to  freeze  till  the  me¬ 
ridian  altitude  be  below  40°.  41^0 

4.  Mr  Kirwan  has  alfo  conftru&cd  tables  to  mark  Monthly, 
the  mean  monthly  temperature.  In  every  latitude  the 
mean  temperature  of  the  month  of  April  approaches 
nearly  to  the  mean  annual  heat  of  that  latitude.  And 

from  this  analogy  he  proceeded,  fuppofing  that  the  tem¬ 
perature  is  always  regulated  by  the  direCt  aCtion  of  the 
Tolar  rays,  unconnected  with  the  other  circumltances 
which  occafion  confiderable  variations.  Taking  all 
thefe  into  the  account,  and  endeavouring  to  reduce  them 
to  ftriCt  calculation,  he  found  it  impracticable  ;  and 
therefore  he  conftruCted  his  tables,  partly  from  principle, 
and  partly  from  the  bell  obfervations  he  could  procure 
from  fea  journals,  and  fimilar  fources  of  information. 

The  mean  monthly  temperature  in  thefe  tables  alfo  re¬ 
fers  to  the  llandard  ocean.  2171 

5.  The  coldell  weather  alfo  prevails  about  the  middle  Coldeft 
of  January  in  all  climates,  and  the  warmeft  in  July  ^eafon* 
but  if  it  depended  immediately  on  the  fun’s  beat,  the 
greatefl  heat  fhould  prevail  in  the  latter  end  of  June,  Warmeft. 
and  the  greatefl  cold  in  the  latter  end  of  December. 

But  as  the  earth  requires  a  confiderable  time  to  ab- 
forb  heat,  fo  alf#  it  is  fome  time  before  what  has  been 
abforbed  is  given  out.  All  thefe  obfervations  and  cal¬ 
culations  refer  to  the  furface  of  the  ocean,  which  is 
lefs  fubjeCl  to  variation  from  caufes,  the  influence  of 
which  could  not  be  afeertained  with  precifion. 

6.  But  as  the  earth  is  the  chief  fource  of  heat  in  The  earth 
the  atmofphere  that  furrounds  it,  the  temperature  mull  heats  the 
decreafc  with  the  elevation  above  the  earth,  and  in  atmofphen 
the  highefl  regions  of  the  atmofphere,  where  the  air 

is  perfe&ly  free  from  clouds,  the  greatefl  cold  muft 
prevail.  Hence,  in  confequence  of  this  elevation 
above  the  level  of  the  ocean,  the  highefl  mountains, 
even  under  the  equator,  a*re  covered  with  perpetual 
fnow.  Mr  Bougucr  found  the  cold  on  the  top  of 
Pinchinca  in  South  America,  immediately  under  the 
line,  to  vary  from  70  to  90  below  the  freezing  point 
every  morning  before  funrife,  and  hence  at  a  certain 
height,  which  varies  in  almofl  every  latitude,  it  con- 
flantly  freezes  at  night  in  every  feafon  \  although  in 
fome  latitudes,  in  the  warmer  climates,  it  thaws  next 
day.  This  height  he  calls  the  lower  term  of  conge¬ 
lation,  and  he  places  it  at  the  height  of  15,577  feet  be¬ 
tween  the  tropics.  In  latitude  28°  he  thinks  it  fhould 
commence  in  fummer  at  the  height  of  13,440  feet 
above  the  level  of  the  fea.  But  at  ftill  greater  heights 
it  never  freezes  at  all,  becaufe  the  vapours  do  not  af- 
cend  fo  high.  This  height  M.  Bouguer  denominates 
the  upper  term  of  congelation  ;  and  immediately  under 
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the  equator  he  fixes  it  at  28000  feet.  As  the  weather 
is  not  fubjeft  to  great  variations  under  the  equator, 
the  height  of  both  thefe  terms  is  nearly  con- 
itant :  but  in  other  latitudes  this  height  is  variable, 
both  in  fummer  and  winter,  in  proportion  to  the  de¬ 
gree  of  heat  which  prevails  •,  and  as  there  is  a  mean 
annual  temperature  peculiar  to  each  latitude,  fo  is 
there  a  mean  height  for  each  of  thefe  terms  peculiar 
to  each  latitude.  By  taking  the  differences  be¬ 
tween  the  mean  temperatures  of  every  latitude,  and 
the  point  of  congelation,  it  will  appear  that  whatever 
proportion  the  difference  under  the  equator  bears  to 
the  height  of  either  of  thefe  terms,  the  fame  proportion 
will  the  difference  peculiar  to  every  other  latitude  bear 
to  their  height. 

7.  But  there  is  not  the  fame  uniformity  or  capacity 
in  air,  land,  and  water,  for  receiving  and  returning 
heat.  Hence  arife  very  confiderable  deviations  in  the 
temperature  of  places,  as  they  are  more  or  lefs  connec¬ 
ted  with  thefe  bodies.  Air,  when  it  is  perfe&ly  trans¬ 
parent,  receives  very  little  heat  from  the  rays  of  the 
fun  as  they  pafs  through  it.  Air  which  is  over  feas  or 
large  trails  of  water,  is  generally  many  degrees  warm¬ 
er  in  winter,  and  colder  in  fummer,  than  air  which  is 
incumbent  on  land,  becaufe  the  land  receives  the  heat 
much  more  readily  than  the  water ;  in  general  the  air 
participates  of  the  temperature  of  thofe  fubftances  with 
which  it  is  in  contact.  Land,  if  dry,  receives  heat 
tapidly,  but  tranfmits  or  conducts  it  to  great  depths 
very  fiowly  )  but  water  receives  it  more  flowly,  and 
diffufes  it  more  rapidly.  From  experiments  made  by 
Dr  Hales,  it  appears  that  the  earth  is  much  heated 
during  the  fummer,  but  that  this  heat  defeends  very 
flowly,  great  part  of  it  being  communicated  to  the  air  j 
that  during  winter,  the  earth  gives  out  to  the  air  the 
heat  it  had  received  during  the  fummer,  and  that  wet 
fummers  mull  be  fucceeded  by  cold  winters,  becaufe 
the  heat  is  carried  off  by  the  greater  proportion  of  eva¬ 
poration  during  the  wet  feafon.  At  the  depth  of  80 
or  90  feet  below  the  furface  of  the  earth,  the  tempera¬ 
ture  is  found  to  vary  very  little,  and  it  generally  ap¬ 
proaches  to  the  mean  annual  heat.  The  temperature 
of  the  cave  at  the  obfervatory  of  Paris,  which  is  90 
feet  below  the  pavement,  is  about  53.50.  The  great- 
eft  variation  which  has  been  obferved,  does  not  exceed 
half  a  degree,  and  this  only  happens  in  very  cold 
years.  Hence,  too,  the  temperature  of  fprings  is  al- 
moft  uniformly  the  fame  throughout  the  year,  and  cor- 
refponds  with  the  mean  annual  temperature  of  the  cli¬ 
mate. 

8.  There  is  not  only  a  confiderable  difference  in  the 
temperature  of  land  and  water  }  but  this  variation  alfo 
holds  with  regard  to  the  land  itfelf,  according  as  it 
is  elevated  above  the  furface,  and  according  to  the  na¬ 
ture  of  the  furface,  whether  it  is  covered  with  vege¬ 
tables,  or  only  exhibits  bare  rocks,  or  fterile  fand.  A 
confiderable  deviation  alfo  is  obferved  to  take  place, 
in  proportion  to  the  diftance  from  the  ocean.  All 
tfeeie  caufes,  however,  are  greatly  modified  by  the  re¬ 
lative  fituation  of  places  with  regard  to  feas  and  oceans, 
mountainous  regions,  and  extenfive  trails  of  level 
country  covered  with  thick  forefts,  or  improved  by 
cultivation.  Thefe  caufes  too  are  modified  by  parti¬ 
cular.  winds,  which  produce  confiderable  deviations,  as 
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they  proceed  from  the  ocean,  from  low,  flat  countries, 
or  elevated  regions. 

9.  Another  remarkable  change  to  which  the  atmo- 
fphere  is  fubje£t,  is  the  difference  of  its  weight  or  pref- 
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fure.  The  air,  like  all  other  matter,  is  influenced  byPreffure. 
the  law  of  gravitation,  by  which  it  preffes  with  a  cer¬ 
tain  force  on  the  furface  of  the  earth.  It  has  been 
found  that  the  meafure  of  this  force  is  nearly  equal  to 
151b.  on  every  fquare  inch.  The  variations  which 
take  place  in  the  atmofphere  are  meafured  by  the  baro¬ 
meter.  The  mercury  in  the  barometrical  tube  is  fup- 
ported  by  a  column  of  air  of  an  equal  bafe,  and  fmee 
this  column  of  air  and  the  mercury  in  the  tube  mutual¬ 
ly  balance  each  other,  it  follows  that  they  are  of  the 
fame  weight,  and  therefore  the  barometer  may  be  em¬ 
ployed  as  a  meafurer  of  the  weight  or  preffure  of  the 
air. 

10.  The  firft  general  fa&  with  regard  to  the  weight  The  fame 
of  the  atmofphere  is,  that  in  all  places  at  the  level  of  at  the  level 
the  fea,  the  barometer  ftands  nearly  at  the  fame  point,  ^ie  ^ca> 
and  the  mean  height  is  about  30  inches.  But  as  the 
elevation  isincreafed,  the  barometer  finks,  becaufe  then 

there  is  a  fhorter  column  of  air  to  fupport  it,  which  is 
therefore  lighter.  In  no  place  does  the  weight  of  the 
air  continue  always  the  fame.  It  is  fubjeft  to  daily 
variations,  which  are  greater  or  fmaller  according  to 
the  latitude  of  the  place,  or  the  influence  of  particular 
caufes.  In  all  places  within  the  tropics,  the  variations 
of  the  barometer  have  been  obferved  to  be  fmalleft,  and 
in  elevated  fituations  the  variations  are  confiderably 
fmaller  than  on  the  level  of  the  fea.  The  deviations 
of  the  mercury  from  its  mean  annual  altitude  are  more 
frequent  and  extenfive  in  the  neighbourhood  of  the 
poles  than  in  that  of  the  equator,  and  they  are  greater 
and  more  frequent  without  the  tropics  in  winter  than 
in  fummer. 

11.  The  caufes  which  have  been  propofed  to  ac- Caufes. 
count  for  thefe  variations,  are  changes  of  temperature, 
velocity  of  winds,  and  the  agency  of  vapours.  The 

air  is  fubjeft  to  the  a&ion  of  heat,  by  which  it  is  rare¬ 
fied  or  condenfed,  according  to  the  increafe  or  diminu¬ 
tions  of  temperature.  Denfe  air  is  heavier  than  that 
which  is  rarer  5  but  if  the  maffes  of  air  remain  the 
fame,  the  weights  muft  be  the  fame,  and  confequently 
the  heights  to  which  they  elevate  the  mercury  will  be 
alfo  equal.  If,  therefore,  a  change  of  temperature  oc- 
cafion  a  variation  of  the  barometer,  it  muft  be  by  in- 
creafing  or  diminifhing  the  mafs  of  the  atmofphere. 

But  it  appears  from  observation,  that  a  variation  of  the 
mafs  of  the  atmofphere  is  not  a  neceffary  confequence 
of  a  change  of  temperature,  for  the  mercury  is  often  at 
the  fame  height  at  different  feafons,  and  at  different ' 
places  at  the  fame  time,  when  the  difference  of  tempe¬ 
rature  is  very  great.  But  even  when  the  mercury 
changes  with  the  temperature,  this  variation  is  often 
dire&ly  contrary  to  what  it  ought  to  be.  The  baro¬ 
meter  has  fometimes  rifen  with  an  increafe  of  tempera- 
tur«,  inftead  of  falling  by  the  rarefa&ion  of  the  air. 

The  changes  of  temperature  are  very  inconfiderable 
in  the  higher  regions  of  the  atmofphere,  fo  that  it 
would  appear  that  the  barometer  can  be  little  affe&ed 
by  changes  of  temperature.  Mr  Kirwan  has  endeavour¬ 
ed  to  (how,  that  the  influence  of  winds,  or  a  greater  or 
fmalle*  quantity  of  vapours  exifting  in  the  atmofphere^ 
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can  liave  little  effeCl  in  elevating  or  depreffing  the  ba¬ 
rometer.  According  to  IVXr  Kirwui,  the  variations  o£ 
the  barometer,  or  the  difference  of  preffure  of  the  air 
of  the  atmofphere,  can  only  be  accounted  £ox  from  an 
accumulation  of  air  over  thofe  places  in  which  the  mer¬ 
cury  exceeds  its  mean  height,  and  from  the  diminution 
or  fubtra&ion  of  the  natural  quantity  of  air,  oyer  thofe 
regions  in  which  the  mercury  falls  below  its  mean 
height. 

12.  The  winds  conflitute  another  remarkable  change 
in  the  atmofphere.  The  winds  in  general  are  fubjea  to 
great  irregularity  5  but  in  fome  parts  of  the  world  they 
are  pretty  regular  and  uniform.  Between  the  30°  of 
N.  Lat.  and  the  30°  S.  Lat.  the  wind,  when  it  is  not 
counteraaed  by  local  caufes,  continues  to  blow  conftant- 
ly  from  the  fame  points.  On  the  north  fide  of  the  equa¬ 
tor,  that  is,  from  the  equator  to  the  30°  ®f  N.  Lat.  it 
blows  from  the  north-eaft,  and  from  the  equator  to 
the  30°  S.  Lat.  it  blows  from  the  fouth-eaft.  This 
is  called  the  trade-wind.  Immediately  under  the  equa¬ 
tor  the  wind  is  obferved  to  be  pretty  nearly  from  the 
eaft  ;  that  is,  about  the  place  where  the  two  currents 
meet,  the  one  from  the  north-eaft,  and  the  other  from 
the  fouth-eaft  \  but  receding  from  the  equator,  the  di- 
reaion  of  it  deviates  more  and  more  from  the  eafterly 
point,  till  it  reaches  the  intermediate  point  between 
north  and  fouth,  and  then  conftitutes  the  north-eaft 
trade-wind  on  the  north  fide,  and  the  fouth-eaft  trade- 
wind  on  the  fouth  fide  of  the  equator.  Were  the 
caufes  which  produce  the  conftancy  and  uniformity  of 
the  trade-winds  uninfluenced  by  others,  thefe  winds 
would  prevail  without  variation  within  the  limits  or 
near  the  boundaries  of  the  torrid  zone  •,  but  they  are 
greatly  counteracted,  and  fubjeCl  to  great  variations, 
from  the  unequal  influence  of  land  and  water,  in  rare¬ 
fying  or  condenling  the  air. 

13.  As  the  air  of  the  atmofphere  is  a  fluid  body,  and 
therefore  fubjeCt  to  all  the  laws  of  fluids,  if  any  part 
be  removed,  the  remainder  ruflies  in  to  reftore  the 
equilibrium,  and  hence  an  agitation  or  wind  is  produ¬ 
ced,  as  air  is  capable  of  indefinite  dilatation  and  com- 
preflion.  The  denfer  air  being  heavier,  muft  fink,  and 
the  rarefied  air  afeends,  when  air  of  unequal  denfities 
is  mixed  together.  The  greateft  degree  of  mean  tempe¬ 
rature  is  within  the  torrid  zone,  in  confequence  of  the 
fun’s  rays  being  more  perpendicular,  and  aCting  with 
greater  force  on  the  earth’s  furface.  The  air  there¬ 
fore  round  the  equator  undergoes  the  greateft  degree 
of  rarefaCtion,  and  this  extends  to  the  north  and  fouth, 
in  proportion  to  its  diftance  from  the  equator,  or  ra¬ 
ther  its  diftance  from  the  fun’s  place.  Thus,  when  the 
fun  is  perpendicular  to  the  equator,  or  middle  part  of 
the  torrid  zone,  the  air  in  that  place  being  moft  rare¬ 
fied,  becomes  lighter,  afeends,  and  its  place  is  filled 
with  the  colder  air  from  the  north  and  fouth.  And  thug, 
as  long  as  the  fun’s  influence  continues  to  rarefy  the  air, 
would  a  north  and  fouth  wind  blow  to  that  quarter 
where  the  rarefied  air,  being  rendered  lighter,  had  af- 
cended.  But  as  the  earth  has  a  diurnal  motion  on  its 


fouth  :  the  two  currents  coming  from  the  north-eaft  Waters, 
trade-wind  on  the  north  fide  of  the  equator,  and  the 
fouth-eaft  trade-wind  on  the  fouth  fide.  Such  are  the 
caufes  which  arc  generally  fuppofed  to  produce  the  re¬ 
gular  trade-winds.  #  #  2181 

14.  Thefe  winds  are  regular  and  uniform  in  open  Deviations, 
oceans,  fueli  as  the  Pacific  or  Atlantic,  but  they 

are  fubjeCt  to  con fider able  variation  from  the  unequal 
rarefaction  of  the  'air  over  land  and  water.  Thus, 
i Hands  fituated  within  the  very  courfe  of  the  trade- 
winds  have  regular  land  and  fea  breezes,  which  are  of¬ 
ten  direCtly  contrary  to  the  trade-wind.  In  confe¬ 
quence  of  the  air  incumbent  on  the  land  being  more 
rarefied  during  the  day,  the  wind  blows  from  the  fea, 
conftituting  the  fea  breeze  j  but  the  air  over  the  fea 
being  warmer  during  the  night,  the  wind  blows  from 
the  land,  from  which  it  is  called  the  land  wind.  To  a 
fimilar  caufe  is  owing  another  remarkable  deviation 
from  the  uniformity  of  the  trade  winds,  which  is  ob¬ 
ferved  in  the  great  Indian  ocean.  Here  the  winds  21g2 
called  monfoons  blow  from  one  quarter  during  fix  Monfocns. 
months  of  the  year,  and  from  an  oppofite  direction 
during  the  remaining  fix  months.  While  the  fun  is  in 
the  northern  tropic,  the  air  over  the  extenfive  Indian 
continent  is  greatly  rarefied  ;  and,  in  confequence  of 
this  rarefaCtion,  the  denfer  air  from  the  ocean  rufties 
in  to  reftore  the  equilibrium,  and  hence  the  current  of 
the  air  or  wind  continues  during  this  period  of  the 
year,  conftituting  the  fouth-eaft  monfoon.  But  when 
the  fun  paffes  the  equator  to  the  fouth  ward,  the  air 
over  the  fouthern  hcmifphere  is  more  influenced  by  his 
rays,  and  therefore  more  rarefied.  The  denfer  air  then 
rufhes  in  from  the  north,  and  thus  produces  the  north- 
v'cft  monfoon,  which  blows  during  our  winter,  when 
the  fun  is  in  the  fouthern  tropic.  .  2183 

15.  But  even  a  fuperficial  obfervation  will  iliew',  that  Part  of  the 
the  phenomena  of  the  winds  cannot  be  fatisfaCtorily  ac-  a»r  fuPP°f- 
counted  for,  merely  upon  the  general  principle  of  the  drafted, 
unequal  rarefaction  of  the  air  over  land  and  water. 

Thus  fudden  changes  of  wind  often  happen  in  particu¬ 
lar  places,  which  are  extremely  limited,  and  altogether 
unconnected  with  the  difference  of  denfity  of  the  air 
land  and  water.  The  hurricane  has  fwept  the 


land,  whofe  effeCts  have  not  been  felt  o*  the  neigh¬ 
bouring  ocean,  and  the  ftorm  frequently  agitates  the 
ocean  without  reaching  the  land.  Thefe  and  other 
phenomena  of  the  winds,  equally  inexplicable,  have 
been  aferibed  by  naturaliffs  to  the  abfiraCtion  or  fud¬ 
den  deftruCtion  of  a  certain  quantity  of  the  air  of  the 
atmofphere  in  particular  places.  But  for  the  full  dif- 
cuflion  of  this  fubjeCl  and  the  other  phenomena  of 
the  atmofphere,  we  muft  refer  our  readers  to  METEO¬ 
ROLOGY, 


Chap.  XVI.  Of  WATERS. 


axis  from  weft  to  eaft  $  thofe  parts  of  the  earth’s  fur- 


face  to  the  weftward  are  firft  heated,  and  confequently 
the  incumbent  air  is  firft  rarefied.  The  denfer  air 
from  the  eaft  muft  therefore  ruth  ii\  to  reftore  the  equi¬ 
librium.  Thus,  there  is  produced  an  eafterly  wind. 
But  there  is  another  current  of  air  from  the  north  and 


I.  We  have  already  treated  of  the  component  parts 
of  water,  of  thedifeovery  of  its  compofition,  and  of  itsmoft 
remarkable  properties,  and  efpecially  thofe  which  it  ex¬ 
hibits  by  a  change  of  conliitution,  as  in  the  folid  fiate 
or  that  of  icc,  in  the  liquid  ftate,  and  in  the  ftatc  of 
vapour.  In  thefe  viewrs  wrater  was  confidered  as  per¬ 
fectly  pure  j  but  this  is  rarely  or  newer  the  cafe,  as  ^ 
it  is  found  in  nature.  Rain  water,  which  is  the  pureft,  ^yater  not 
is  not  entirely  free  from  impregnation,  even  when  col-  founa  pure. 

leCtcd 
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fta-water.  Ie<fted  before  it  fails  to  the  eavth.  It  is  {lightly  con- 
taminated*w  ifch  certain  fubftances,  which  it  held  in  fo-  • 
lution,  as  it  exifted  in  the  clouds,  or  with  which  it  com¬ 
bined  in  its  paffage  through  the  atmofphere.  But  wa¬ 
ters  as  they  flow  on  the  furface  of  the  earth,  or  are  car¬ 
ried  through  the  ftrata  under  the  furface,  muft  diflblve 
thofe  folublc  fubftances  with  which  they  come  in  con¬ 
tact.  It  is  the  object  of  our  prefent  inveftigation  to  exa¬ 
mine  the  waters  aS  they  are  found  in  nature,  and  the 
fubftances  with  which  they  are  impregnated. 

2.  The  properties  of  pure  water  are  almoft  obvious  to 
the  fenfes,  fo  that  few  fubftances,  at  leaft  in  any  quan¬ 
tity,  can  be  dilfolved  in  water,  without  being  ealily  re¬ 
cognized.  Thus,  the  faline,  naufeous  tafte  of  fea-wa¬ 
ter,  the  fetid  odour,  or  the  aftringent  tafte  of  mineral 
2185  fprings,  muft  readily  be  diftinguiftied  by  thefe  ftriking 
Caft  only  be  qualities.  But  although  it  is  probable  that  the  re¬ 
examined  markable  diverfity  of  waters,  from  their  obvious  pro¬ 
perties,  could  not  fail  to  be  early  obferved  by  man¬ 
kind,  it  is  only  by  chemical  inveftigation  that  the  na¬ 
ture  of  the  fubftances  to  which  they  owe  thefe  proper^ 
ties,  can  be  afeertained ;  and  indeed  w'e  are  indebted 
to  the  difeoveries  and  improvements  of  modern  che- 
miftry  for  the  knowledge  which  we  poffefs  of  the  na¬ 
ture  and  proportion  of  the  ingredients  which  enter 
into  the  compolition,  either  of  fea  water  or  mineral 
fprings. 

This  fubje£l  has  been  particularly  inveftigated  by 
Bergman,  Weftrumb,  Black,  Fourcroy,  Klaproth,  and 
Kirwan.  In  the  three  following  fe&ions  we  propofe  to 
treat,  1.  Of  fea-w'ater }  2.  Of  mineral  waters )  3.  Of 
the  method  of  analyzing  them. 

Sect*  I.  Sea-tvater . 

Properties.  1 .  The  faline  tafte  of  fea-Water,  we  have  already 
obferved,  could  not  fail  to  make  it  be  diftinguiftied 
from  pure  water  }  and  this  tafte,  it  is  well  knowm,  is 
chiefly  derived  from  common  fait  which  it  holds  in 
folution.  Sea-water  isalfo  diftinguiftied  by  a  naufeous 
bitter  tafte,  which  is  aferibed  to  the  animal  and  vege¬ 
table  matters  which  are  floating  in  it.  This  tafte  has 
been  confidered  as  in  fome  meafure  foreign  to  it }  for 
it  is  only  found  in  the  water  on  the  furface  of  the  ocean 
or  near  the  fhores.  Sea-wrater  taken  up  at  confidera* 
ble  depths,  contains  only  faline  matters.  The  fpecific 
gravity  of  fea-water  varies  from  1.0269  to  1.0285. 
Its  greater  denfity  is  owing  to  the  falts  which  are 
diffolved  in  it )  and  to  this  impregnation  alfo  it  is  ow  ing, 
that  it  is  not  frozen  till  the  temperature  is  reduced 
2187  nearly  to  28°. 

waits.  2.  The  falts  which  are  chiefly  found  in  fea-water, 

are  muriate  of  foda,  or  common  fait,  muriate  of  mag- 
nefta,  fulphate  of  magnefta,  fnlphatc  of  lime  and  fo¬ 
da.  The  quantity  of  faline  ingredients  in  the  waters 
of  the  ocean  varies  from  to  T*T  part.  Mr  Kinvan 
makes  the  average  quantity  about  its  whole 

.weight.  The  quantity  of  faline  contents  of  water, 
taken  up  by  Lord  Mulgrave  at  the  back  of  Yarmouth 
fands,  in  latitude  530,  amounted  nearly  to  T*T  5  while 
Bergman  found  the  water  taken  up  in  the  latitude  of 
4i$8  the  Canaries  to  contain  about  ^  of  its  weight  of  faline 
Proportion  matter.  Thefe  quantities,  however,  vary,  even  in  the 
fame  latitude,  during  rainy  and  dry  feafons,  near  the 
land,  or  the  mouths  of  great  rivers.  The  difference 
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of  latitude  does  not  feem  to  make  any  confiderable  dif-  Sea- water 
fercnce  in  the  proportion  of  faline  matter.  In  latitude  “  * 

8o°  north,  60  fathoms  under  ice,  fea-water  taken  up 
by  Lord  Mulgrave,  yielded  about  }  in  latitude  74* 
nearly  the  fame  \  and  in  latitude  6o°,  -/-g-.  Pages  ob¬ 
tained  four  per  cent,  from  water  taken  up  in  latitude 
8i°,  and  the  fame  quantity  of  faline  matter  from  w  ater 
taken  up  in  latitude  450  and  390  north.  In  fou them 
latitudes,  the  proportion  wras  ft  ill  greater  \  he  found  it 
to  contain  the  following  proportions : 

per  cent,  of  faline  master.  rnfouthero 
latitudes. 


Lat.  490 

50' s. 

4.11 

46° 

00' 

4  5 

40° 

30' 

4 

28° 

54' 

4 

20° 

oo' 

3-9 

1° 

16' 

3-5 

In  the  Mediterranean  the  proportion  is  faid  to  be 
ftill  greater}  but  the  Euxine  and  Cafpian  Teas  are 
found  to  be  lefs  fait  than  the  ocean.  This  alfo  is  the 
cafe  with  the  Baltic.  If  the  faline  matters  of  the  wa¬ 
ters  of  the  ocean  did  not  confift  of  different  kinds,  the 
proportion  of  falts  which  it  contains  might  be  afeertain¬ 
ed  by  the  fpecific  gravity.  In  the  following  table  the 
fpecific  gravity  of  fea-water  taken  up  in  different  lati¬ 
tudes  has  been  determined  by  Mr  Bladh.  The  tem¬ 
peratures  are  reduced  by  Mr  Kirw^an  to  62°  of  Fahren¬ 
heit  }  and  the  longitude  is  reckoned  by  Bladh  from 
Teneriffe. 


Lat. 

Long. 

Sp.  Gr  at  62° 

N. 

E. 

59°  39' 

8°  48' 

1,0272 

57°  18' 

)— 

CO 

Si  0 

•  4^ 
OO 

1,0269 

57°  1' 

i°  22' 

1,0272 

54°  00' 

4°  4J' 

1,0271 

44°  32' 

2°  04' 

E. 

1,0276 

44°  °7'. 

1°  oo' 

1,0276 

4°  4i' 

o°  30' 

1,0276 

34°  40' 

1°  18' 

1,0280 

2  90  50' 

0 

$ 0 
0 

I,028l 

24®  00' 

2°  32' 

O 

00 

18°  28' 

3°  24' 

I,028l 

1 6°  36' 

3*  37' 

1,0277 

1 4°  56' 

3  46' 

1,0275 

io°  30' 

3 1  49' 

1,0272 

5°  Jo' 

3°  28' 

1,0274 

2°  20' 

3°  26' 

1,0271 

1°  25' 

S. 

3°  3o' 

1,0273 

o°  16' 

3°  40' 

1,0277 

JP  i  o' 

6°  00' 

1,0277 

10°  00' 

6°  05' 

1,0285 

14°  40' 

70  00' 

1,0284 

20°  06' 

5°  3°' 

f,028j 

2J°  4J' 

2°  22' 
E. 

I,028l 

30°  2J' 

7°  12' 

1,0279 

37°  37' 

68°  13' 

1,0276 
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From  tills  table  It  appears  that  the  proportion  of  fa- 
line  matter  is  greateft  near  the  tropics  3  and  the  fmaller 
quantity  near  the  equator  is  afcribed  to  the  great 
quantity  of  rain  that  ufually  falls  on  that  part  of  the 
globe. 

3.  The  experiments  of  Mr  Wilcke  (how  that  the 
proportion  of  faline  matter  in  the  Baltic  is  lefs  than 
that  of  the  ocean  5  and  that  it  is  falter  during  the  pre¬ 
valence  of  a  wefterly  wind,  by  which  the  water  is  driven 
from  the  ocean,  than  during  an  eafterly  wind.  The 
following  is  the  fpecific  gravity  of  the  waters  of  the 
Baltic,  taken  during  the  prevalence  of  different  winds, 
and  reduced  by  Mr  Kirwan  to  the  temperature  of  62°. 

Specific  gravity. 

I.OO39 
I.0067 

I  .OIl8 
I.OO98 
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Sect.  II.  Of  Mineral  Waters. 


Mineral 

Waters. 


Wind, 

Eaft, 

Weft, 

Weft,  a  ftorm, 
North-weft, 


From  this  it  appears,  that  the  proportion  of  faline 
matters  in  the  Baltic  is  increafed  by  the  influx  of  wa¬ 
ter  from  the  ocean,  and  is  confiderably  influenced  dur¬ 
ing  a  ftorm,  when  the  wind  blows  from  that  quarter. . 

4.  Dr  Watfon  has  eftimated  the  quantity  of  fait  in 
water  of  different  fpecific  gravities.  It  is  alfo  reduced 
to  the  temperature  of  62°  by  Mr  Kirwan,  as  in  the 
following  table. 


Salt. 

Specific  gravity. 

1 

w* 

I.O285 

1 

IT 

I.0275 

1 

I.0270 

1 

IT 

I.0267 

X 

II 

I.0250 

1 

To 

1*0233 

TT 

1.0185 

1 

VS 

I.OO33 

t 

TV 

1.0105 

-rer 

I.0040 

TffT 

1,0023 

Muriate  of  foda, 
Muriate  of  magnefia, 
Sulphate  of  lime, 


3°-9TI 

6.222 


1. 000 


fier  found  the  following  falts. 

Muriate  of  foda,  f 
—  ■  —  ■■  of  lime  and  magnefia, 
■  - -  of  magnefia, 


Lime, 

Sulphate  of  foda  and  magnefia, 


13 15 
256 
136 
8? 
84 
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I.  The  name  of  mineral  waters  has  been  given  to  characters, 
thofe  waters  which  are  diftinguifhed  by  the  fmell, 
tafte,  or  colour,  from  pure  water,  the  obvious  proper¬ 
ties  of  which  are,  tranfparency  and  infipidity.  Thefe 
peculiarities  of  tafte,  fmell,  and  other  properties,  are 
owing  to  the  impregnation  of  certain  mineral  fubftances 
which  they  have  acquired  in  their  paffage  through  the 
foil  or  ftrata  of  the  earth.  The  effedts  which  fuch  wa¬ 
ters  produce  on  the  animal  economy,  early  attradled  the 
attention  of  mankind,  and  led  to  their  application  as  re¬ 
medies  in  the  cure  of  difeafes.  It  was  long  indeed  be^ 
fore  any  other  diftindlion  of  mineral  waters  was  made, 
except  what  was  indicated  by  their  fenfibk  qualities, 
and  their  effedts  on  the  human  comftitution.  From  thefe  Glaffes. 
properties  mineral  waters  have  been  divided  into  four 
claffes  :  I.  Acidulous  or  gafeous  waters  ,  2.  Saline  wa¬ 
ters  \  3.  Sulphureous  or  hepatic  waters  *,  and,  4.  Chaly¬ 
beate  waters.  219$ 

( 1 .)  Acidulous  waters  are  diftinguifhed  by  their  petic-  Acidulous, 
trating  acid  tafte,  the  facility  with  which  they  boil } 
by  fparkling  when  they  are  poured  into  a  glafs  5  and 
by  the  emiflion  of  bubbles  of  air,  by  agitation.  The 
acid  with  which  they  are  impregnated  is  generally  the 
carbonic.  Thefe  waters  redden  the  tindlure  of  tum- 
fole,  and  precipitate  lime-water.  21 $ 

(2.)  The  fecond  clafs,  or  the  faline  waters,  are  fuffi- Saline, 
ciently  charadlerized  by  their  tafte,  which  varies  ac¬ 
cording  to  the  nature  of  the  fait  with  which  they  are 
impregnated.  2191 

(3.)  The  fulphureous  or  hepatic  waters  are  at  once Sulphure- 
recognized  by  their  fetid  odour,  and  by  blackening  ous. 
feme  metallic  fubftances,  as  lead  and  filver.  Some  of 
thefe  waters  are  impregnated  with  fulphurated  hydro¬ 
gen  gas,  while  in  others  it 'is  combined  with  lime,  or 


with  an  alkali. 


2I$8 


Thefe  experiments  were  made  with  folutions  of  com¬ 
mon  fait,  which  was  not  perfe&ly  pure,  and  therefore 
it  is  allowed  that  they  may  correfpond  pretty  nearly 
with  the  proportions  of  faline  matter  in  fea-water  of 
2i$*  the  fame  fpecific  gravities. 

-Proportions.  5.  The  proportions  of  the  different  falts  in  an  ana- 
lylis  by  Bergman,  are  the  following. 


38.133 

in  1000  parts  of  water  taken  up  near  Dieppe,  Lavoi- 


(4.)  The  fourth  clafs,  or  the  chalybeate  waters,  areChaly- 
ftiftinguifhed  by  an  aftringent  tafte.  With  the  prufliMe  beate. 
of  lime  they  give  a  blue  Colour,  or  a  black  with  the  in- 
fufion  of  nut  galls.  This  property  is  owing  to  a  por¬ 
tion  of  iron  which  is  held  in  folution,  either  by  carbo¬ 
nic  or  fulphuric  acid.  Sometimes  carbonic  acid  is  in 
excels,  and  then  the  water  has  a  penetrating  (lightly 
acid  tafte.  2159 

2.  Bhe  fubftances  which  have  been  found  in  mineral  Subftancej 

waters,  as  they  have  been  enumerated  by  Mr  Kirwan, ® 
belong  either  to  the  clafs  of  gafeous  bodies,  acids,  alka-™^™ 
lies,  earths,  or  falts.  2Z0(> 

3.  Oxygen  gas  was  firft  difeovered  in  waters  byGafes. 
Schcele.  It  is  generally  in  fmall  proportion,  and  does  not 
exift  in  waters  with  fulphurated  hydrogen  gas,  or  iron, 
becaufe  it  is  incompatible  with  thefe  fubftances.  Azo¬ 
tic  gas  has  been  found  in  the  waters  of  Buxton,  Har- 
rowgate,  and  Lemington  Priors.  Common  air  was 
firft  difeovered  in  mineral  waters  by  Mr  Boyle  *,  the 
quantity  fcarcely  exceeds  of  the  bulk  of  the  water. 

Fixed  air  or  carbonic  acid  was  firft  difeovered  in  Pyr- 
mont  waters  by  Dr  Brownrig.  The  proportions  are 
very  variable  ;  but  there  are  few  mineral  waters  which 

are  entirely  free  from  it.  A  hundred  cubic  inches  of 
mod  waters,  contain  from  6  to  40  of  carbonic  acid 
gas.  A  hundred  cubic  inches  of  Pyrmont  waters  con¬ 
tain,  according  to  Bergman,  95  ef  fixed  air  3  accord¬ 
ing 
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ing  to  Dr  Higgins,  1 60,  and  according  to  Wedrumb, 
187  cubic  inches.  Sulphurated  hydrogen  gas  is  the 
principal  ingredient  in  fulphureous  or  hepatic  water. 
Carbonated  hydrogen  gas  is  faid  to  have  been  detected 
in  fome  mineral  waters  in  Italy. 

4.  The  next  clafs  of  fubltances  found  in  mineral 
waters,  are  the  acids.  Sulphuric  acid  has  never  been 
found,  except  in  combination  with  other  fubltances, 
forming  falts  in  mineral  waters.  With  fome  of  thefe 
falts  it  exilts  in  excefs.  Sulphurous  acid  has  been  de¬ 
left  ed  in  many  of  the  hot  mineral  fprings  in  Italy,  in 
the  vicinity  of  volcanoes.  Muriatic  acid  has  only  been 
found  in  mineral  waters,  in  combination  with  other 
fubltances.  Nitric  acid  is  faid  alfo  to  exilt  in  mineral 
waters  in  Hungary,  in  a  combined  Hate.  Boracic  acid 
has  been  found  in  a  feparate  Itate,  in  fome  lakes  in 
Italy. 

5.  The  alkalies  are  rarely  found  combined  in  mine¬ 
ral  waters.  In  the  Hate  of  carbonate  they  are  frequent. 
Soda  only  was  detefted  in  the  hot  mineral  fprings  of 
Iceland,  by  Dr  Black. 

6.  Few  of  the  earths,  except  in  combination,  have 
been  found  in  mineral  waters.  Lime,  it  is  faid,  exilts 
uncombined  in  fome  waters  5  but  Bergman  obferves 
that  it  mull  be  in  hot,  and  not  in  cold  mineral  waters. 
Dr  Black  detefted  lilica  in  the  waters  of  Geyfer  and 
Rykum  in  Iceland.  It  has  been  found  in  thofe  of 
Carllhad  by  Klaproth,  and  it  has  not  unfrequently 
been  obferved  by  others  in  different  mineral  waters. 

7.  The  falts  which  have  been  found  in  mineral 
waters,  are  fulphates,  nitrates,  muriates,  and  carbo¬ 
nates. 

Sulphates.— Sulphate  of  foda  is  frequently  found  in 
the  waters  of  fprings  and  lakes.  Sulphate  of  ammo¬ 
nia  has  been  found  in  mineral  waters,  in  the  neigh¬ 
bourhood  of  volcanoes.  Sulphate  of  lime  is  one  of 
the  moll  common  fubdances  in  mod  fprings.  Sulphate 
of  magnefia,  or  Epfom  fait,  is  not  unufual  in  many  mi¬ 
neral  fprings.  Sulphate  of  alumina  is  rarely  found  in 
mineral  waters  5  it  is  more  commonly  found  in  the  date 
of  triple  fait  or  alum.  Sulphate  of  iron  is  frequent 
in  the  fprings  and  lakes  of  volcanic  countries.  It  has 
alfo  been  found  in  other  places.  Sulphate  of  copper 
has  only  been  detefted  in  the  waters  which  ilTue  from 
copper  mines. 

Nitrates. — Nitrate  of  potafh  or  nitre  is  rarely  found 
in  mineral  waters.  It  has,  however,  been  detefted 
in  fevera],  fprings  in  Hungary  $  fome  traces  of  it  have 
been  obferved  in  wells  in  Berlin,  and  in  fome  fait 
fprings  in  Germany.  Nitrate  of  lime  has  been  deteft¬ 
ed  in  fprings  in  the  fandy  deferts  of  Arabia.  Nitrate 
t>f  magnefia  is  faid  alfo  to  have  been  found  in  mineral 
waters. 

Muriates.— Nhxxiztz  of  potalh  is  but  rarely  found  in 
mineral  waters.  It  has  been  detefted  in  the  fprings 
of  Uleaburg  in  Sweden.  Muriate  of  foda  or  common 
fait  exids  in  almod  all  waters,  as  well  as  in  the  ocean. 
Muriate  of  ammonia  is  not  very. frequent  in  waters  ;  it 
lias  been  detefted,  however,  in  fome  mineral  lakes  in 
Italy,  and  alfo  in  Siberia.  Muriate  of  barytes  is  very 
rare,  but  according  to  Bergman,  it  has  been  found  in 
fome  mineral  waters.  Muriate  of  lime  is  very  gene¬ 
rally  found  in  mineral  fprings.  Muriate  of  magnefia 
is  very  common  in  mineral  waters.  Muriate  of  alu¬ 
mina  has  been  detefted  in  fome  mineral  waters  by  Dr 


7°7 

Withering.  Muriate  of  mangahefe  was  found  by  13 erg- 
man  in  fome  mineral  waters  in  Sweden,  and  it  has  late-  ^te™. 
ly  been  difeovered,  in  fmall  proportion,  in  the  waters  of  ^ 

Lemington  Priors,  by  Mr  Lambe. 

Carbonates . — Carbonate  of  potalh,  it  is  faid,  has  been 
found  in  fome  mineral  waters*  Carbonate  of  foda 
exids  very  frequently  in  the  waters  of  many  fprings 
and  lakes.  Carbonate  of  ammbnia  has  been  found  in 
the  waters  of  Rathbone  Place  in  London,  by  Mr  Ca- 
vendifli,  and  in  fome  waters  in  France.  Carbonate  oF 
lime  is  commonly  found  in  almod  all  waters,  and  it  is 
held  in  folution  by  an  excefs  of  carbonic  acid.  Carbo¬ 
nate  of  magnefia  very  frequently  exiils  in  mineral  wa¬ 
ters.  When  it  is  fully  faturated  with  carbonic  acid, 
it  is  foluble  in  water,  without  any  excefs  of  acid.  Car¬ 
bonate  of  alumina  is  faid  to  have  been  found  in  the 
waters  of  Avor  in  Anjou,  in  France.  Carbonate  of 
iron  is  frequently  found  in  mineral  Waters*  It  is  to 
this  that  chalybeate  waters  owe  their  didinguiftiing 
properties. 

8.  Borax ,  or  the  fubborate  of  foda,  is  found  in  fome 

lakes  in  Thibet  and  Perfia.  2265 

9.  Sulphurated  alkali  and  fulphurated  lime ,  or  the  Hydrofal-* 

hydro-fulphurets  of  foda  and  of  lime,  have  been  found  phurets. 
in  mineral  waters.  It  is  to  thefe  fubdances  that  hepa¬ 
tic  or  fulphureous  waters  owe  their  didinftive  proper¬ 
ties.  22Q6 

10.  Bituminous  fubdances  have  alfo  been  difcoVcred  Bitumen* 
in  fome  mineral  waters.  Sometimes  they  have  been 
found  combined  with  an  alkali.  Waters  alfo  fometimes 
contain  vegetable  and  animal  matters  j  but  thefe  are 

not,  properly  fpeaking,  to  be  confidcred  as  ingredients 
in  thefe  waters* 

Sect.  III.  Of  the  Analysis  of  Mineral  Waters. 

2207 

In  the  analyds  of  mineral  waters,  the  fird  thing  to  Phyfical 
be  attended  to  is  to  afeertain  the  temperature  and  fi-  properties, 
tuation  of  the  fprings  from  which  they  are  obtained. 

The  fenfible  properties  are  then  to  be  examined,  fuch 
as  colour,  tranfparency,  fmcll  and  tade.  Of  the  phyli- 
cal  properties  of  mineral  waters,  one  of  the  mod  im¬ 
portant  and  the  fird  to  be  afeertained,  is  the  fpecifie 
gravity.  By  this  means,  although  not  with  perfeft  ac¬ 
curacy,  the  quantity  of  faline  ingredients  may  be 
known  5  but  it  is  only  by  means  of  chemical  opera¬ 
tions  that  the  nature  of  the  fubdances  with  which  mi¬ 
neral  waters  are  impregnated,  can  be  determined  5  and 
by  obtaining  thefe  fubdances  in  a  feparate  date,  or 
forming  new  combinations,  that  their  quantity  or  pro¬ 
portions  can  be  accurately  afeertained.  In  the  ana- 
lyfis  of  mineral  waters,  therefore,  after  difeoveriug  their 
phyfical  properties,  the  objeft  of  the  chemid  is  fird  to 
deteft  the  nature  of  the  fubdances,  and  then  the  quan¬ 
tity  or  proportion  of  tliefe  fubdances  which  they  con¬ 
tain.  In  both  we  (hall  follow  the  method  pointed  out 
by  Mr  KirWan,  in  his  Effay  on  the  analyfis  of  mineral 
waters. 

I.  Of  the  Method  of  Difcovering  the  Subdances  in 
Mineral  Waters. 

1.  The  nature  of  the  component  parts  of  mineral 
Waters  is  difeovered  by  the  addition  of  certain  fubdances 
which  produce  changes  of  different  kinds.  The  fub** 

4  U  2  dances 
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fiances  employed  for  this  purpofe  are  known  in  che- 
miftry  by  the  name  of  tefts  or  re-agents,  becaufc  they 
a£l  upon  the  fubftances  with  which  the  waters  are  im¬ 
pregnated,  by  decompofing  them,  and  forming  new 
combinations. 

2.  Gafeous  fubftances  are  eafily  detected,  either  by 
their  efcaping  in  the  form  of  bubbles  when  the  water 
is  expofed  to  the  air,  or,  if  they  are  more  permanently 
held  in  folution,  by  boiling  a  quantity  of  the  water  in 
a  retort,  and  receiving  the  gas  over  water  or  mercury. 
The  nature  of  the  gas,  thus  colle&ed,  may  then  be  ex¬ 
amined  by  the  ufiaal  tefts  for  gafes. 

3.  Carbonic  acid  is  dcte&ed  by  the  infufion  ~of  lit¬ 
mus,  not,  however,  when  the  acid  is  faturated  with  any 
bafe,  unlefs  the  acid  be  in  excefs.  Saturated  lime 
water  may  alfo  be  employed  as  a  teft  for  carbonic  acid. 
One  cubic  inch  of  carbonic  aeid  gas  in  7000  grains  of 
water,  may  be  difeovered  by  this  teft.  Thefe  effects 
are  not  produced  by  carbonic  acid,  after  the  water  has 
been  boiled. 

4.  The  infufion  of  litmus,  or  paper  tinged  with  it, 
is  alfo  employed  as  a  teft  for  mineral  acids  exifting  in 
waters.  A  red  colour  is  produced,  either  when  the 
acid  is  combined,  or  united  with  a  bafe  in  excefs. 
In  this  cafe  the  rednefs  is  permanent,  and  is  not  de- 
ftroyed  by  boiling. 

5.  Sulphurated  hydrogen  gas  reddens  the  infufion  of 
litmus,  and  blackens  filver  or  lead,  or  the  folutions  of 
thefe  falts.  It  is  alfo  eafily  recognized  by  its  peculiar 
odour. 

6.  Carbonated  hydrogen  gas  burns  with  common 
air  without  explofion  ^  is  not  abforbed  by  lime-water, 
and  has  no  peculiar  fmell. 

7.  The  fixed  alkalies  produce  a  reddifti  brown  co¬ 
lour  with  the  infufion  of  turmeric.  The  fame  change 
takes  place  with  the  alkaline  and  earthy  carbonates. 
The  infufion  of  Brazil  wood  aflumes  a  blue  colour. 
Paper.tinged  blue  with  litmus,  and  reddened  with  vine¬ 
gar,  may  be  alfo  employed  as  a  teft  for  alkalies  ;  and 
by  all  the  alkaline  and  earthy  carbonates,  the  original 
blue  colour  is  reftored.  The  muriate  of  magnefia  is 
precipitated  only  by  the  fixed  alkalies.  Potafh  forms 
with  nitric  acid  a  prifinatic  fait  5  with  acetic  acid  a 
fait  which  does  not  deliquefee,  and  with  fulphuric  aeid, 
a  fait  which  efflorefees.  Ammonia,  when  in  confider- 
able  quantity,  is  dcte&ed  by  the  fmell.  If  the  pro¬ 
portion  be  fmall,  it  may  be  difeovered  by  diftilling 
part  of  the  water  with  a  gentle  heat. 

8.  The  carbonates  of  the  earths  and  the  metals  are 
precipitated  by  expofure  to  the  air,  or  by  boiling  and 
evaporation.  Carbonates  of  lime,  of  alumina,  and  of 
iron,  are  precipitated  by  boiling  for  a  quarter  of  an 
hour.  Carbonate  of  magnefia  is  only  partially  precipi¬ 
tated  by  the  fame  proccfs. 

9.  Iron  either  in  the  ftate  of  carbonate,  or  combin¬ 
ed  with  fome  other  acid,  is  dete&ed  by  tin&ure  of 
galls,  which  produces  a  black  or  purple  colour.  A 
very  minute  portion  of  iron  is  dcte&ed  by  this  teft. 
Three  grains  of  cryftallized  fulphate  of  iron  diffolved 
in  five  pints  of  water,  ftrike  a  purple  colour  in  five 
minutes,  with  a  fingle  drop  of  this  tin&ure.  With 
this  teft  the  colour  aflumes  different  ftiades,  according 
to  the  nature  of  the  other  fubftances  which  are, in 
combination.  If  the  water  contains  a  carbonate  of  an 
alkali  or  an  earthy  fait,  the  colour  is  violet  7  is 


dark  purple  with  other  alkaline  falts  5  with  fulphate  AralyHs 
of  lime  it  is  firft  whitifti,  and  afterwards  black  5  and  Minerai 
with  fulphurated  hydrogen  gas,  the  colour  is  purplifh  Waters^ 
red.  The  latter,  Mr  Kirwan  fufpe&s,  is  occafioned 
by  manganefe.  Iron  diflolved  by  carbonate  of  am¬ 
monia,  is  at  firft  whitened,  and  afterwards  blackened 
by  tin&ure  of  galls.  In  the  cauftic  fixed  alkalies  the 
precipitate  is  at  firft  crimfon  red,  but  afterwards  be¬ 
comes  black.  Pruflian  alkali  is  a  fenfible  teft  of  iron  \ 
the  precipitate  is  blue  :  but  if  an  alkali  exifts  in  the 
water,  it  prevents  a  fmall  portion  of  iron  from  link¬ 
ing  a  blue  colour  with  this  teft,  until  it  be  faturated 
with  an  acid. 

10.  Sulphuric  acid  is  dete&ed  by  muriate,  nitrate,  SulphUriC 
or  acetate  of  barytes,  nitrate  or  acetate  of  lead,  ni-  acicl. 
tratc  of  mercury,  nitrate,  muriate,  or  acetate  of  ftron- 

tites,  and  nitrate,  muriate,  or  acetate  of  lime.  g 

11.  Muriatic  acid  is  readily  dete&ed  by  nitrate  of  MuriatiCi 
filver.  It  forms  a  white  precipitate,  or  a  cloud  in  the 
water.  If  there  are  any  carbonates  of  alkalies  or 
earths  in  the  water,  they  mult  be  previoufly  faturated 

with  nitric  acid.  Sulphuric  acid,  or  the  fulphates,  mull: 
be  precipitated  by  nitrate  or  acetate  of  barytes.  A- 
cetatc  and  fulphate  of  filver  may  be  alfo  employed  for 
the  fame  purpofe.  22\^ 

12.  Boracic  acid,  when  it  is  uncombined,  is  dete&ed  Boracic. 
by  acetate  of  lead  \  but  the  alkaline  and  earthy  car¬ 
bonates  muft  be  previoufly  faturated  with  acetic  acid. 

The  fulphates  muft  be  decompofed  by  means  of  acetate 
of  ftrontites,  and  the  muriates  by  acetate  of  filver.  2220 

13.  Lime  is  readily  dete&cd  with  oxalic  acid  \  but  Lime, 
if  the  w'ater  contains  any  mineral  acid,  it  muft  be  pre¬ 
vioufly  faturated  with  an  alkali.  Barytes,  if  any  exifts 

in  the  water,  muft  be  precipitated  by  fplphuric  acid. 
Magnefia  is  precipitated  very  flowly  with  oxalic  acid, 
by  which  it  is  readily  diftinguifhed  from  lime.  222I 

14.  Barytes  is  dete&ed  by  diluted  fulphuric  acid,  Barytes, 

with  which  it  inftantly  forms  an  infoluble  white  preci- 
pitatc.  .  ^  #  22Z2 

15.  Magnefia  and  alumina  are  both  precipitated  by  Magnefia 
means  of  pure  ammonia  and  lime  water  but  it  is  ne-  and  alu- 
ceffary  that  carbonic  acid,  if  any  exifts  in  the  water,  bemina* 
previoufly  feparated  by  means  of  a  fixed  alkali,  and  by 
boiling.  If  lime-water  is  employed,  the  fulphuric  acid 

muft  be  firft  precipitated  with  nitrate  of  barytes.  If 
the  two  earths  are  precipitated  together,  the  alumina 
may  be  feparated  from  the  magnefia,  by  boiling  them 
with  pure  potafti,  which  combines  with  the  alumina.  222 ^ 

16.  Siliceous  earth  may  be  difeovered  by  evaporat-  Silica, 
ing  a  large  quantity  of  water  nearly  to  drynefs,  and 
then  by  rediflblving  the  precipitate  in  nitric  or  fulphu¬ 
ric  acid,  and  afterwards  evaporating  to  drynefs.  The 

dry  mafs,  rediffolvcd  in  water  and  filtered,  leaves  the 
filica  on  the  filter.  2224 

17.  Mr  Kirwan  gives  the  following  dire&ions  for  Sulphates, 
difeovering  the  fulphates. 

Sulphate  of  foda  is  dete&ed  by  feparating  ammonia 
by  gentle  diftillation,  and  then  by  evaporating  to  one- 
half,  and  afterwards  by  adding  lime-water,  while  any 
precipitate  is  formed.  By  this  means  all  the  other  ful¬ 
phates  are  precipitated.  By  farther  evaporation,  and 
the  addition  of  a  few  drops  of  alcohol  and  oxalic  acid, 
the  whole  of  the  lime  is  feparated.  To  the  filtered 
refiduum  add  a  ftrong  folution  of  nitrate  of  lime  y  and 
if  the  alkaline  fulphates  exift  in  the  quantity  of  eight 
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grains  in  1 000  of  the  liquid  a  precipitate  will  ap¬ 
pear.  To  afcertain  whether  the  bafc  of  this  alkaline 
fait  be  potafh  or  foda,  add  to  an  equal  quantity  of  the 
water  acetate  of  barytes  j  filter  the  folution,  and  eva¬ 
porate  to  drynefs.  Add  alcohol  to  feparate  the  other 
falts.  This  folution,  filtered  and  evaporated  to  drynefs, 
gives  an  acetate  of  potafh  or  foda  *,  if  the  former,  if  de- 
liquefces,  but  if  it  be  the  latter  it  efflorefccs  by  expo- 
fure  to  the  air. 

18.  Sulphate  of  lime  is  depofited  by  evaporation  to 
a  few  ounces,  if  it  be  contained  in  the  proportion  of 
four  grains  to  1000.  It  affords  a  precipitate  with  mu¬ 
riate  of  barytes,  oxalic  acid,  or  alcohol  5  the  latter  of 
the  fpecific  gravity  of  0.848  produces  a  cloud  inftanta- 
neoufly,  in  a  folution  of  one  grain  of  the  fait  in  1000 
of  water. 

19.  The  teft  for  alum  is  carbonate  of  lime.  With 
this,  alum  forms  a  precipitate.  If  the  wrater  con¬ 
tain  muriate  of  barytes,  it  muft  be  precipitated  with 
diluted  fulphuric  acid.  A  fulphate  of  any  of  the  me¬ 
tals  may  be  precipitated  by  means  of  an  alkaline  pruf- 
fiate. 

20.  The  hydrofulphuret  of  ftrontites  affords  a  good 
tell  for  fulphate  of  magnefia,  and  it  does  not  give  an  im¬ 
mediate  precipitate  with  any  other  fait ;  but  the  water 
fhould  be  free  from  any  excefs  of  acid. 

21.  Sulphate  of  iron  is  dete&ed  by  expofmg  it  in  an 
open  veffel  to  the  air  for  a  few  days  \  or  it  may  be  pre¬ 
cipitated  from  the  water  by  means  of  alcohol. 

2  2.  To  deteft  the  muriate  of  potafh  and  of  foda,  it  is 
neceffary,  firft,  to  feparate  the  fulphates,  if  any  exifl 
in  the  mineral  water,  which  is  done  by  means  of  alco¬ 
hol  and  nitrate  of  barytes.  The  earthy  nitrates  and 
muriates  are  decompofed  by  diluted  fulphuric  acid,  and 
the  nitric  and  muriatic  acids  arc  expelled  by  heat. 
The  falts  formed  with  fulphuric  acid  may  be  feparated 
by  alcohol  and  barytic  water,  fo  that  nothing  can  now 
remain  but  alkaline  nitrates  and  muriates.  The  laft  is 
decompofed  by  acetate  of  filver,  and  if  a  precipitate  is 
thus  formed,  the  water  contains  muriate  of  foda  or  of 
potafh.  To  feparate  thefe  from  potafh  or  foda,  eva¬ 
porate  to  drynefs,  and  treat  the  dry  mafs  with  flrong 
alcohol  for  24  hours  in  a  temperature  of  6 0°.  The 
acetates  are  thus  diffolved  and  depofited  by  evaporation. 
The  acetate  of  potafii  is  known  by  its  deliquefcence, 
and  the  acetate  of  foda  efflorefees. 

23.  Muriate  of  ammonia  is  to  be  dete&ed  by  firft 
feparating  the  fulphates  by  the  acetate  of  barytes,  and 
then  evaporating  the  folution  to  drynefs.  #  The  mafs 
can  only  eonfift  of  acetates  and  alkaline  muriates. 
Diffolve  the  dry  mafs  in  alcohol,  and  let  it  remain  for 
24  hours  in  the  temperature  of  60.  All  the  falts  are 
diffolved,  except  the  alkaline  muriates.  Therefiduum 
diftilled  with  quicklime  will  give  out  ammonia,  which 
will  precipitate  the  folutions  of  iron,  alum  or  lead, 
previoufly  introduced  into  the  receiver. 

24.  Muriate  of  barytes  is  difeovered  by  fulphuric 
acid.  This  is  the  only  barytic  fait  yet  found  in  mine¬ 
ral  waters. 

25.  To  detect  muriate  of  lime,  firft  feparate  the 
fulphate  of  lime  by  evaporation,  to  a  few  ounces  \  add 
alcohol,  and  afterwards  nitrate  of  barytes.  Evaporate 
the  filtered  folutiou  to  drynefs,  treat  the  mafs  with  al¬ 
cohol  *,  evaporate  the  folution;  to  drynefs,  and  re-dif- 
folve  the  refiduum  in  water.  If  a  precipitate  be 
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formed,  by  adding  nitrate  of  filver,  oxalic  or  fulphuric  Analyfisof 
acid,  the  folution  then  may  contain  muriate  of  lime  5 
if  to  a  portion  of  the  folution,  carbonate  of  lime  be  < 
added,  alumina  is  precipitated,  if  the  muriate  of  alu¬ 
mina  exift  in  the  water,  but  not  muriate  or  nitrate 
of  magnefia.  Pure  ammonia  will  precipitate  mag- 
nefia  from  its  combination  with  the  nitric  or  mu¬ 
riatic  acid.  And  if  none  of  thefe  earths  appear,  the 
muriatic  acid  detected  in  the  water  muft  be  united  to 
lime.  2233 

26.  Muriate  of  magnefia  is  difeovered  by  dccompo-  Ofjnagne* 
fing  the  fulphates  by  means  of  nitrate  of  barytes.  Fil-  **ia* 

ter  the  folution,  evaporate  to  drynefs,  and  diffolve  the 
refiduum  in  alcohol.  Evaporate  this  folution  to  dry¬ 
nefs,  and  diffolve  the  refiduum  in  water.  The  nitrates 
of  lime  and  magnefia,  and  the  muriates  of  lime,  mag¬ 
nefia  and  alumina,  can  only  exift  in  the  folution. 

Carbonate  of  lime  precipitates  alumina  \  pure  ammonia 
precipitates  magnefia.  Muriatic  acid  is  dete&ed  by 
nitrate  of  filver.  To  afcertain  whether  the  muriatic 
acid  be  united  to  magnefia,  treat  another  portion  of 
the  folution  with  fulphuric  acid  and  alcohol.  If  no 
alumina  has  been  found,  and  no  precipitate  now  ap¬ 
pears,  magnefia  is  the  only  earth  retained  in  the  folu¬ 
tion.  2234 

27.  To  dete&  the  muriates  of  alumina  and  iron,  Of  alumina* 

the  alkaline  carbonates,  if  they  exift  in  the  water, an{* iron* 
fhould  be  faturated  with  nitric  acid,  and  the  fulphates 
decompofed  with  nitrate  of  barytes.  By  adding  car¬ 
bonate  of  lime  to  a  portion  of  the  water  filtered  and 
purified,  the  muriates  of  alumina  and  iron  will  be  pre¬ 
cipitated.  Muriate  of  manganefe  is  alfo  feparated  by 
carbonate  of  lime.  2235 

28.  To  difeover  the  nitrates  of  potafh  and  of  foda,. Nitrate  of 
precipitate  the  fulphates  with  acetate  of  barytes,  and  pojafh  ar*d 
the  muriates  with  acetate  of  filver.  Evaporate  to  dry-  0  a* 
nefs,  and  diffolve  the  refiduum  in  alcohol.  The  alka¬ 
line  nitrates,  and  a  portion  of  acetate  of  lime,  remain 
undiffolved.  Filter  off  the  undiffolved  nitrates,  wafti 

them  with  alcohol,  and  rediffolve  them  in  water. 
Carbonate  of  magnefia  decompofes  nitrate  of  lime. 

To  feparate  the  nitrate  of  magnefia  thus  formed,  eva¬ 
porate  to  drynefs,  add  alcohol  to  the  dried  mafs  5  the 
nitrate  of  magnefia  is  diffolved,  but  the  alkaline  ni¬ 
trates  remain  untouched.  ■  22  36 

29.  To  deteift  nitrate  of  lime,  evaporate  the  water  Of  lime, 
confidcrably  to  feparate  the  fulphate  of  lime  which  it 

may  contain,  and  add  alcohol  to  feparate  the  other 
fulphates.  The  fulphates  being  filtered  off,  and  the  alco¬ 
hol  expelled  by  heat,  oxalic  acid  added  to  the  folution, 
will  produce  a  precipitate,  if  there  be  any  lime  in  it. 
Dccompofe  the  muriates  with  aeetate  of  filver  ;  filter? 
the  folution,  and  evaporate  it  to  drynefs  \  diffolve  the 
dry  mafs  in  alcohol  \  evaporate  this  to  drynefs,  and  re¬ 
diffolve  it  in  water.  If  nitrate  of  lime  exift  in  the  fo¬ 
lution,  fulphuric  acid  will  difeover  it.  2Z^ 

30.  To  difeover  nitrate  of  magnefia,  the  fulphates  Of  magne- 
and  muriates  are  firft  to  be  feparated  y  the  folution  be- **la* 

ing  filtered,  and  evaporated  to  drynefs,  the  refiduum 
is  to  be  diffolved  in  alcohol.  Evaporate  this  folution 
to  drynefs^  and  diffolve'  the  refiduum  in  water*  Add 
to  the  folution  pure  potafh,  which  precipitates  the 
earthy  acetate  and  the  nitrate  of  magnefia.  Filter, 
the  folution,  evaporate  to  drynefs,  and  treat  the  refi- 
duum  with  alcohol,  which  diffolves  the  alkaline  ace¬ 
tates,  . 
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tates,  and  leaves  the  nitrate  of  potaih  untouched  $  by 
which  procefs  it  muft  appear,  that  nitrate  of  magnefia 
previoufiy  exifted  in  the  water. 

31.  Alkalies  combined  with  bitumen  are  fometimes 
found  in  mineral  waters.  Thefe  mineral  foaps^or  bi- 
tuminated  alkalies,  as  they  are  called  by  Mr  Kirwan, 
form  a  coagulum  with  the  acids*  This  coagulum  is  fo* 
luble  in  the  alkalies. 

32.  Extractive  matter,  which  is  fometimes  found  in 
mineral  waters,  is  difeovered  by  means  of  nitrate  of  filver, 
with  which  it  forms  a  brown  precipitate,  but  the  water 
containing  it  muft  be  freed  from  fulphuric  and  muriatic 
acids  with  nitrate  of  lead.  Three  grains  of  the  pre¬ 
cipitate,  according  to  Weftrumb,  indicate  one  grain 
of  extradtive  matter. 

33.  Animal  extra&ive  matter  gives  a  very  difagree- 
able  tafte  and  fxiell  to  water.  It  is  foluble  in  alcohol. 

34.  The  following  is  a  lift  of  falts  which  are  incom¬ 
patible  with  each  other,  or  which  cannot  exift  together 
in  the  fame  water. 

1 .  Alkaline  carbonates  \  and  earthy  or  metallic  ful- 
phates,  muriates,  or  nitrates. 

2.  Sulphuric  acid  \  and  earthy  nitrates,  muriates,  or 
carbonates. 

3.  Alkaline  fulphates  •>  and  earthy  nitrates,  or  mu¬ 
riates. 

4.  Sulphate  of  foda  *,  and  muriate  of  potaih. 

5.  Sulphate  of  potaih  \  and  nitrate  of  foda. 

6.  Sulphate  of  ammonia  j  and  nitrate  of  potalhj  and 
muriate  of  potaih. 

7.  Sulphate  of  magnefia  ;  and  nitrate  or  muriate  of 
lime. 

8.  Alum  \  and  nitrate  of  lime  and  of  magnelia,  or 
muriate  of  magnelia* 

9.  Nitrate  of  lime  \  and  muriate  of  potaih,  muriate 
of  ammonia,  of  barytes,  or  magnelia. 

10.  Nitrate  of  magnefia  5  and  muriate  of  barytes, 
and  of  potaih. 

1 1 .  Muriate  of  magnelia  \  and  nitrate  of  foda  or 
lime  *. 

II*  Of  the  Method  of  afeertaining  the  Proportions  of 
Subftances  in  Mineral  Waters. 

1 .  In  examining  any  mineral  Water,  it  has  been  al¬ 
ready  mentioned,  that  it  is  neceffary,  firft  to  afeertain 
the  phylical  properties,  and  efpecially  the  fpecific  gravity, 
from  which  the  quantity  of  faline  matter,  as  Mr  Kir¬ 
wan  obferves,  may  be  eftimated.  The  method  he  pro- 
pofes  is  the  following.  He  fubtra&s  1000,  the  fpecific 
gravity  of  pure  Water,  from  the  fpecific  gravity  of  the 
mineral  water  to  be  examined,  expreffed  in  whole  num¬ 
bers,  and  multiplying  the  product  by  1.4,  which  gives 
the  weight  of  the  falts  freed  from  their  water  of  cry* 
ftallization.  Thus,  a  folution  of  common  fait,  whofe 
fpecific  gravity  is  1*079.  A  thoufand  fubtra&ed  from 
this  leaves  79,  which  multiplied  by  1.4  is  equal  to 
1 10.6,  which  is  the  quantity  of  faline  matter  in  1000 
parts  of  the  folution  of  common  fait. 

2.  After  afeertaining  the  phyfical  properties,  the 

firft  ftep  in  the  analyfis  is  to  eftimate  the  quantity  of 

gafeous  bodies  which  the  water  contains.  Thefe  are 

oxygen  g*s,  azotic  gas,  atmofpheric  air,  fulphurated 

hydrogen  gas,  and  fulphurous  acid.  They  are  to  be 

colle&ed  by  heating  a  quantity  of  the  water  m  a  re- 


tort,  and  receiving  the  gas  over  water,  or  over  mei*-  Anal>fisof 
cury,  if  it  is  abforbed  by  v^ater.  The  nature  of  the  Mmerai 
gas  will  be  afeertained  by  the  different  tells  which  >  ^Vater3’^ 
have  been  already  mentioned  for  detedting  the  gafes, 
and  the  quantity  of  it  may  be  afeertained,  by  calcu¬ 
lating  the  bulk,  taking  care  to  make  the  proper  allow¬ 
ance  for  the  difference  of  preffure  of  the  air  and  tem¬ 
perature.  But  for  this  fee  Mr  Kirwan’s  method  of 
calculation,  in  his  Effay  on  the  Analyfis  of  Min.  Wat* 
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3*  To  difeover  the  carbonates  which  may  exift  in  Carbonates 
the  water,  is  the  next  ftep  in  the  analyli3.  There  may 
be  carbonate  of  lime,  of  magnefia,  of  alumina,  or  iron. 

If  the  water  contains  fulphurated  hydrogen,  it  muft 
be  feparated  by  expofure  to  the  air,  or  by  means  of 
litharge.  Filter  and  boil  a  quantity  of  the  water  for 
half  an  hour*  In  this  way  it  is  deprived  of  the  earthy 
or  metallic  carbonates,  if  the  water  contains  no  ful¬ 
phurated  hydrogen.  It  is  to  be  boiled  for  a  quarter  of 
an  hour,  expofed  to  the  air  till  it  is  cool,  and  filtered. 

Diffolve  the  precipitate  in  diluted  muriatic  acid.  The 
whole  are  foluble  in  this  acid,  excepting  alumina  and 
fulphate  of  lime.  Let  the  refiduum  be  expofed  to  a 
red  heat  •,  mark  the  wxight,  and  boil  it  in  carbonate  of 
foda.  Saturate  the  foda  with  muriatic  acid,  and  boil 
the  mixture  for  half  an  hour.  Carbonate  of  lime  and 
alumina  are  thus  precipitated.  Diffolve  the  dried  pre¬ 
cipitate  in  acetic  acid.  The  lime  is  diffolved,  but  the 
alumina  remains*  The  weight  of  the  lime,  after  being 
dried,  fubtra&ed  from  the  original  weight,  gives  the 
proportion  of  fulphate  of  lime.  To  feparate  the  iron, 
add  ammonia  to  the  muriatic  folution,  as  long  as  a  red- 
difh  precipitate  is  perceived*  If  magnefia  be  precipi¬ 
tated  with  the  iron,  expofe  the  precipitate  in  the  open 
air  for  fome  time,  to  a  heat  of  about  200° }  add  acetic 
acid  in  fmall  quantities,  to  diffolve  the  magnefia  ;  the 
iron  thus  feparated,  is  to  be  re-diffolved  in  muriatic 
acid,  precipitated  by  an  alkaline  carbonate,  and  gently 
dried  and  weighed.  The  acetate  of  magnefia  is  next 
to  be  precipitated  and  eftimated  as  above.  The  mu¬ 
riatic  folution  is  thus  freed  from  iron  and  part  of  the 
magnefia.  Add  fulphuric  acid  as  long  as  any  preci¬ 
pitate  appears  j  heat  the  folution  {lightly,  and  add  al¬ 
cohol.  The  fulphate  of  lime  is  feparated  and  heated 
to  rednefs.  A  hundred  grains  are  =70  of  carbonate 
of  lime.  The  ammonia  is  to  be  precipitated  by  car¬ 
bonate  of  foda,  dried  and  weighed*  The  whole  of  the” 
carbonate  of  magnefia  is  not  precipitated  by  boiling* 
Evaporate  the  boiled  water  nearly  to  drynefs.  The 
carbonate  of  magnefia  and  fulphate  of  lime  will  be  de- 
polited.  Add  a  large  quantity  of  boiling  diftilled  wa¬ 
ter,  which  will  diffolve  the  fulphate  of  lime,  and 
other  fubftances.  The  carbonate  of  magnefia  remains 
behind,  and  may  be  colle&ed,  dried,  and  weighed. 

The  carbonate  of  alumina  and  fulphate  of  lime  are  to 
be  eftimated  by  weighing  them,  after  they  have  been 
dried  in  a  red  heat. 

4.  To  afeertain  the  proportion  of  fulphuric  acid,  Sulphuric 
add  barytic  water  to  faturation,  and  weigh  the  preci-acid. 
pitate  after  it  has  been  expofed  to  a  red  heat.  A 
hundred  parts  of  the  fulphate  of  barytes  contain  33  22^ 

of  real  fulphuric  acid.  To  determine  the  quantity  of  Muriatic, 
muriatic  acid,  likewife  add  barytic  water,  till  it  is 
neutralized,  then  precipitate  the  barytes  with  fulphu¬ 
ric  acid.  A  hundred  parts  of  barytes  take  up  31.8  of 

real 
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Analyfis  of  real  muriatic  acid.  The  proportion  of  boracic  acid 
Waters*  afcertained  by  precipitating  it  with  acetate 

l  '  V  *  i  of  lead.  The  precipitate  is  to  be  digefted  in  a  heat 
2247  2®°°  ^or  an  hour  whh  fulphuric  acid.  Evaporate 

Boracic.  the  folution  to  drynefs,  and  add  to  the  dried  mafs  10 
or  12  times  its  weight  of  alcohol.  Diftil  and  eva¬ 
porate  this  folution  *,  the  boracic  acid  remains  behind, 
224$  which  may  be  dried  and  weighed. 

Sulphate  of  5.  The  alkaline  fulphates  are  precipitated  by  means 
foda.  of  nitrate  of  barytes.  A  hundred  and  feventy  parts 
of  ignited  fulphate  of  barytes  indicate  1 00  of  dried  ful- 
phate  of  foda  j  and  136.86  of  fulphate  of  barytes  in- 
2249  dicate  100  of  dry  fulphate  of  potafti. 

Of  lime,  6.  Sulphate  of  lime  is  moft  conveniently  determined 
by  evaporating  to  a  few  ounces,  and  adding  a  few 
drops  of  alcohol,  which  will  precipitate  the  fulphate 
of  lime.  It  is  then  to  be  dried  and  weighed.  The 
proportion  of  alum  in  a  mineral  water  is  afcertained  by 
evaporating  to  one-half,  and  precipitating  by  means  of 
carbonate  of  lime.  Acetic  acid  added  to  the  precipi¬ 
tate,  combines  with  the  excefs  of  lime  which  may 
have  been  added.  The  alumina  thus  freed  from  the 
carbonate  of  lime,  is  to  be  heated  to  incandefcence 
for  half  an  hour.  Twelve  parts  denote  100  cryftal- 
a2p  lized  alum,  or  nearly  49  of  the  dried  fait. 

Of  magnc-  7.  If  no  other  fulphate  exifts  in  the  water,  fulphate 

6a.  of  magnelia  may  be  eftimated  by  precipitating  the  acid 

with  barytic  fait.  A  hundred  grains  of  fulphate  of 
barytes  indicate  52.11  of  fulphate  of  magnefia.  But 
if  the  water  contains  fulphate  of  lime,  without  any 
other  fulphate,  it  may  b'e  decompofed  by  means  of  car¬ 
bonate  of  magnelia.  The  lime  thus  obtained  being 
weighed,  (hews  the  quantity  of  fulphate  of  lime.  By 
adding  barytes,  the  whole  of  the  fulphuric  acid  is 
precipitated,  and  thus  the  quantity  of  this  acid  may 
be  eftimated.  Then  by  fubtra&ing  the  quantity  of 
fulphuric  acid  belonging  to  the  fulphate  of  lime,  the 
remaining  portion  indicates  what  was  combined  with 
the  magnelia.  If  the  water  is  found  to  contain  ful¬ 
phate  of  foda,  none  of  the  earthy  nitrates  or  muriates 
can  exift  along  with  it.  If,  therefore,  no  other  earthy 
fulphate  has  been  dete£led,  the  magnelia  is  to  be  pre¬ 
cipitated  by  means  of  foda,  and  is  then  to  be  dried 
and  weighed  5  36.68  parts  indicate  100  of  dried  ful¬ 
phate  of  magnelia.  If  fulphate  of  lime  accompany  thefe 
two  fulphates,  the  precipitate  confifts  both  of  lime  and 
magnelia.  It  is  then  to  be  diflolved  in  fulphuric  acid, 
and  evaporated  to  drynefs.  By  adding  twice  its  weight 
of  cold  water,  the  fulphate  of  magnelia  is  diflolved  3  the 
fulphate  of  lime  is  infeluble.  Evaporate  the  fulphate  of 
magnelia  to  drynefs,  expofe  it  to  a  heat  of  400°,  and 
weigh  it.  If  the  water  contain  alum  inltead  of  fulphate 
of  lime,  the  fame  procefs  may  be  followed.  But  the 
precipitate  being  dried,  mull  firft  be  treated  with  acetic 
acid  to  diflolve  the  magnelia,  but  the  alumina  remains 
untouched.  Sulphate  of  iron  is  feparated  by  expoling 
the  water  to  the  air  for  fome  days,  and  then  adding 
alumina.  The  iron  is  precipitated  in  the  Hate  of  ox¬ 
ide,  and  the  fulphate  of  alumina,  being  infoluble,  is 
precipitated  at  the  fame  time.  Thefe  falts  being  previ- 
oufly  feparated,  the  proportion  of  fulphate  of  magnelia 
may  be  eftimated  in  the  way  which  has  been  already  de- 
22$  x  feribed. 

If  iron.  8.  The  proportion  of  fulphate  of  iron  may  be  efti¬ 

mated  by  the  following  procefs.  Let  the  weight  of  a 
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precipitate  formed  with  pruftiate  of  potafli  in  a  folu- 
tion  of  a  known  weight  of  fulphate  of  iron  in  water, 
be  previoufly  afcertained.  Then  with  the  fame  pruf- 
Fiate  precipitate  the  fulphate  of  iron  in  the  water.  But 
if  muriate  of  iron  has  been  detected  in  the  water  3  eva¬ 
porate  to  drynefs,  and  add  to  the  refiduum  alcohol, 
in  which  the  muriate,  but  not  the  fulphate,  is  folu- 
ble. 

.  2252 

9.  Muriate  of  potafti  or  of  foda,  unaccompanied  with  Muriate  of 
ether  (alts,  may  be  eftimated  by  precipitating  by  means  P°ta*h  and 
of  nitrate  of  filver.  217.65  grains  of  muriate  of 

ver  denote  100  of  muriate  of  potalh  3  and  235  grains 
of  muriate  of  filver  denote  100  of  muriate  of  foda, 

If  the  water  contains  any  of  the  alkaline  carbonates, 
they  mull  be  previoufly  feparated  by  faturating  with 
fulphuric  acid.  The  muriatic  acid  is  then  to  be  pre¬ 
cipitated  by  fulphate  of  filver.  Muriate  of  ammonia  is 
decompofed  by  means  of  barytic  water  3  the  ammonia 
is  expelled  by  boiling,  the  barytes  is  precipitated  by 
fulphuric  acid,  and  the  muriatic  acid  is  faturated  with 
foda.  The  fulphate  of  barytes  denotes  the  quantity  of 
muriate  of  ammonia. 

10.  If  the  common  fait  be  accompanied  with  muri-  Of  lime, 
ate  of  lime,  of  magnefia,  of  alumina,  or  of  Iron,  thefe  ^ 
may  be  precipitated  with  barytic  water,  and  each  earth 
waflied,  but  not  dried,  re-diflblved  in  muriatic  acid.  If 

only  one  of  thefe  falts  be  found,  faturate  the  excefs  of 
acid  with  a  known  quantity  of  an  earth  of  the  fame 
kind,  and  evaporate  to  drynefs.  Then  dedu6t  from 
the  weight  that  of  the  muriate  formed  by  the  earth 
•added :  thus  50  grains  of  lime  denote  100  of  muriate  of 
lime  heated  to  rednefs 3  31  grains  of  magnefia  indi¬ 
cate  100  of  muriate  of  magnefia*  and  21.8  grains 
of  alumina  indicate  100  of  muriate  of  alumina.  The 
barytes  is  precipitated  by  fulphuric  acid  3  and  the 
muriatic  acid  is  driven  off  by  heat.  The  muriate  of 
foda  may  then  be  eftimated  by  evaporation  3  but  the 
proportion  of  muriate  of  foda,  which  the  known  quanti¬ 
ty  of  muriatic  acid  feparated  from  the  earths  denotes, 
mult  be  deducted. 

If  fulphates  and  muriates  are  found  accompanying 
each  other,  the  former  may  be  precipitated  by  alcohol, 
or  by  evaporating  the  whole  to  drynefs.  The  earthy 
muriates  may  then  be  diflolved  in  alcohol.  Sulphate 
of  lime,  accompanying  alkaline  and  earthy  muriates,  is 
decompofed  by  muriate  of  barytes,  and  the  precipi¬ 
tate  of  fulphate  of  barytes  indicates  the  proportion  of 
fulphate  of  lime. 


If  muriates  of  foda,  magnelia,  and  alumina,  accom¬ 
pany  the  fulphates  of  lime  and  magnefia,  the  water 
to  be  examined  is  to  be  divided  into  two  equal  por¬ 
tions.  To  precipitate  the  whole  of  the  lime  and  alu¬ 
mina,  add  to  the  one  portion  carbonate  of  magnefia.. 
The  proportion  of  lime  in  fulphate  of  lime  is  then  to 
be  afcertained  3  and,  by  precipitating  the  fulphuric 
acid,  by  means  of  muriate  of  barytes,  the  quantity  con¬ 
tained  in  the  fulphates  of  magnefia  and  of  lime  is  afcer¬ 
tained.  Tl}e  proportion  of  fulphate  of  magnefia  is  de¬ 
termined  by  dedf.£ing  this  laft  portion.  The  whole 
of  the  magnefia  and  alumina  is  precipitated  from  the 
fecond  portion  of  water  by  lime  water.  The  quantity 
of  thefe  earths  indicates  the  proportion  of  muriate  of 
magnefia  and  alumina,  deducing  that  portion  of  mag¬ 
nelia  which  was  difeovered  in  the  ftate  of  fulphate  in 
the  firft  portion  of  water.  The  fulphuric  acid  is  then* 

precipiutedi 
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precipitated  by  barytic  water,  and  the  lime  by  car- 
bonic  acid  j  the  common  fait  is  obtained  by  evapo¬ 
rating  the  water  to  drynefS.  , 

1 1.  Nitre  may  exift  in  water  with  all  lulphates  ana 
muriates  which  are  not  incompatible  with  each  other* 
After  fufhcient  evaporation,  the  fulphates  are  to  be 
precipitated  by  acetate  of  barytes,  and  the  muriates  by 
acetate  of  filver.  Filter  and  evaporate  to  drynefs  5  and 
add  to  the  refiduum  alcohol,  which  diffolveS  the  ace¬ 
tates.  The  nitrate  of  potafh,  which  remains  undifiol- 
ved,  may  then  be  eftimated.  If  foda  be  found  in  the 
water,  it  muft  be  previoufly  faturated  with  fulphuric 

acid.  . 

If  nitre  be  accompanied  with  common  ialt,  nitrate 
of  lime,  muriate  of  lime,  muriate  of  magnefia,  evapo¬ 
rate  to  drynefs,  and  add  alcohol,  which  diffolves  the 
earthy  falts.  Re-diffolve  the  dry  refiduum  in  water, 
from  which  the  nitre  and  common  fait  may  be  fepa- 
rated  by  acetate  of  filver.  Evaporate  the  fpirituous  fo- 
lution  to  drynefs,  and  re-diffolve  the  refiduum  in  water. 
The  weight  of  muriate  of  magnefia  is  afeertained^  by 
precipitating  by  means  of  nitrate  of  filver.  1  he  weight 
of  the  nitrate  of  lim6  is  determined  by  precipitating  by 
means  of  fulphuric  acid  3  35  grains  denote  100  of  dry 
nitrate  of  lime  *. 


s 
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compofition  are  received  into  tubes  or  veflels,  are  coil-  VegtfaM* 
veyed  by  them  to  every  individual  part  of  the  vege¬ 
table  or  animal,  are  fubjeaed  to  peculiar  changes,  and 
affume  new  forms,  poffefling  properties  and  qualities 
which  #could  not  be  previoufly  detefted  in  the  Ample 
elements,  by  any  chemical  or  mechanical  operation. 

This  is  indeed  the  effential  charaaeriftic  of  vegetables 
and  animals.  The  particles  which  compofe  a  cryftal, 
formed  by  the  evaporation  of  water,  were  held  in  folu- 
tion  by  the  water,  and  invariably  and  uniformly  ar¬ 
ranged  according  to  certain  laws  j  but  the  almolt  in¬ 
finite  variety  of  fub fiances  which  compofe  vegetables 
and  animals,  are  not  to  be  found  in^  the  materials 
which  are  necefiary  to  promote  their  growth  and 
health  j  neither  in  the  water,"  the  earth,  the  air,  the 
heat,  nor  the  light,  all  which  contribute  their  fliare  to 
the  fame  end.  Thefe  undergo  new  changes,  and  en- 
tfcr  in  new  combinations,  none  of  which  exifted 
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the  fimple  elements,  and  none  of  which  can  be  effect- 


See  Anah 
Min ■  Wa¬ 
ters,  175— 


Chap,  XVII.  Of  MINERALS. 


In  following  out  the  arrangement  which  we  have 
laid  down  at  the  beginning  of  this  treatife,  we  fliould 
now  enter  upon  the  confideration  of  mineral  fubftances. 
To  preferve  the  chemical  invefiigation  of  the  different 
departments  of  nature  unbroken,  we  propofed  to  em¬ 
ploy  this  chapter  in  a  general  view  of  the  charafters 
of  mineral  bodies,  of  their  compofition  and  methods 
of  analyfis  }  but  as  tliis  article  has  been  unavoidably 
extended  to  fo  great  a  length,  we  {hall  referve  the 
whole  to  the  article  Mineralogy,  where  they  will  be 
fully  detailed. 


Chap.  XVIII.  Of  VEGETABLES. 


I.  Natural  bodies  may  be  properly  divided  into  or- 
Divifion  of  ganized  and  inorganized,  each  of  which  exhibit  cha- 
natural  bo-  rafters  fufficiently  diferiminative.  The  fub fiances  in¬ 


dies. 


eluded  under  the  1 7  preceding  chapters,  belong  to  the 
latter  clafs.  Organized  fubftances  are  vegetables  and 
animals,  which  are  to  be  treated  of  in  this  and  the 
following  chapters.  The  diftinftion  between  thefe  two 
claffes  of  bodies,  although  in  fome  cafes  it  is  lefs  ob* 
vious,  in  general  is  eafily  recognized.  The  moft  per¬ 
fect  forms  of  inorganized  matter  afford  no  marks  of 
refemblance  to  the  varied  and  complicated  ftrufture  of 
a  plant  or  an  animal.  In  the  mode  of  formation,  or 
the  growth  and  increafe  of  the  individuals  of  thefe 
two  claffes,  there  is  the  moft  ftriking  diver fity,  w  hich 
exhibits  plain  and  certain  charafters  of  diftinftion.  In 
the  one  clafs  the  growth  or  increafe  takes  place  by  the 
mere  aggregation  of  the  particles  of  matter  already  pre¬ 
pared,  and  according  to  the  laws  of  affinity  between 
the  particles  ;  and  no  new  properties  exift  in  the  ag¬ 
gregate,  w  hich  did  not  exift  in  the  minuteft  particles  of 
which  it  is  compofed.  The  other  clafs  of  bodies,  com¬ 
prehending  vegetables  and  animals,  exhibits  a  very  dif¬ 
ferent  procefs.  The  fubftances  which  enter  into  their 


cd  by  any  mechanical  Ur  chemical  procefs.  Indeed 
the  laws  which  regulate  vegetable  and  animal  opera¬ 
tions,  feem  to  be  totally  different  from  the  eftabliflied 
laws  of  chemical  aftion.  Irlence,  from  obferving  this 
difference  of  aftion,  the  exiftence  and  influence  of  a 
different  principle  have  been  inferred  in  animals  and  ve¬ 
getables.  This  has  been  called  the  vital  principle ,  or 
the  principle  of  life,  becaufe  by  its  influence  the  varied 
and  complicated  phenomena  of  animals  and  vegetables 
are  exhibited,  which  cannot  be  accounted  for  on  me¬ 
chanical  or  chemical  principles.  It  is  by  the  influence 
of  this  principle  that  the  animal  or  vegetable  feems  to 
poffefs  the  remarkable  power  of  refitting  or  counteraft* 
ing  to  a  certain  degree  the  effefts  of  chemical  or  mecha¬ 
nical  agents  which  may  prove  injurious  to  its  exiftence  j 
the  power  of  regulating  and  felefting  what  is  beneficial 
and  neceffary,  of  fupplying  what  is  deficient,  and  of  cur¬ 
tailing  what  is  redundant.  Organized  fubftances  admit 
of  a  natural  divifion  into  vegetables  and  animals,  lhe 
bodies  included  under  each  of  thefe  divifions  have  fome 
points  of  refemblance  ;  but  in  general  are  fufficiently 
charafterized  and  diftinguifhed  from  each  other,  by 
their  form,  ftrufture,  power  of  motion,  component 
parts  and  peculiarities  of  habits,  lhe  firft  of  thefe 
divifions,  namely  vegetables,  forms  the  fubjeft  of  the 

prefent  chapter.  — 

2.  A  vegetable  is  compofed  of  a  root,  ftem,  leaves,  Structure  0: 
flowers,  fruits,  and  feeds ;  and  when  all  thefe  different  plants, 
parts  are  fully  developed,  the  vegetable  is  faid  to  be 
perfe&i  When  any  are  deficient,  or  at  leaft  lefs  obvi¬ 
ous,  the  vegetable  is  faid  to  be  tmperfeff.  .  '  2257 

The  root  is  that  part  of  the  plant  which  is  concealed  R^ot. 
in  the  earth,  and  which  ferves  to  convey  nourifhment 
to  the  whole  plant.  The  ftem,  which  commences  at 
the  termination  of  the  root,  fupports  all  the  other  parts 
of  the  plant.  When  the  ftem  is  large  and  fohd,.  as  in 
trees,  it  is  denominated  the  trunh}  which  is  divided 
into  the  wood  and  the  bark.  The  bark  conftitutes  22^g 
the  outermoft  part  of  the  tree,  and  covers  the  whole  of  Bark, 
the  plant  from  the  extremity  of  the  roots,  to  the  ter¬ 
mination  of  the  branches.  The  bark  is  compofed  erf 
three  parts,  namely,  the  epidermis,  the  parenchyma, 
and  cortical  layers.  The  epidermis,  which  is  a.  thin 
tranfparent  membrane,  forming  the  external  covering  of 
the  bark,  is  compofed  of  fibres  crofting  each  other. 

When  the  epidermis  is  removed,  it  is  reproduced* 

1  Th© 


2255 


2259 

Wood. 


1260 


Pith. 


2261 
Flowers 
and  fruits. 


C  H  E  M  I 

Vegetables.  The  parenchyma,  which  Is  Immediately  below  the 
epidermis,  is  of  a  dark  green  colour,  compofed  of  fibres 
eroding  each  other  in  all  directions,  and  is  fucculcnt 
and  tender.  The  cortical  layers,  which  conftitute  the 
interior  part  of  the  bark,  are  compofed  of  thin  mem* 
branes,  and  increafe  in  number  with  the  age  of  the 
plant. 

The  wood  immediately  under  the  bark,  is  compofed 
of  concentric  layers,  which  increafe  with  the  age  of  the 
plant,  and  may  be  feparated  into  thinner  layers  which 
:are  compofed  of  longitudinal  fibres.  The  wood  next 
the  bark,  which  is  fofter  and  whiter,  is  called  the  al¬ 
burnum .  The  interior  part  of  the  trunk  is  browner 
and  harder,  and  is  denominated  the  perfect  wood \ 

In  the  middle  of  the  ftem  is  the  pith,  which  is  a 
foft  fpongy  fubftance,  compofed  of  cells,  or  utriculi , 
as  they  are  called.  In  old  wood,  this  part  entirely 
difappears,  and  its  place  is  occupied  by  the  perfeCl 
wood.  The  leaves  are  compofed  of  fibres  arranged  in 
the  form  of  neMvork,  which  proceed  from  the  ftem, 
and  footftalks  by  which  they  are  attached  to  the 
branches.  Thefe  fibres  form  two  layers  in  each  leaf, 
which  are  deftined  to  perform  different  functions.  The 
leaves  are  covered  with  the  epidermis,  which  is  com¬ 
mon -to  the  whole  of  the  plant.  Each  furface  of  a 
leaf  has  a  great  number  of  pores  and  glands,  which 
abforb  or  emit  elaftic  fluids.  Flowers  are  compofed  of 
different  parts.  The  calyx  or  cup  is  formed  by  the 
extenfion  of  the  epidermis  j  the  corolla  is  a  continua¬ 
tion  of  the  bark,  and  the  ftamina  and*  piftilla,  the  in¬ 
ternal  parts  of  fru&ification,  are  compofed  of  the 
woody  fibres  and  pith  of  the  plant.  Fruits  are  ufually 
compofed  of  a  pulpy,  parenchymatous  fubftance,  con¬ 
taining  a  great  number  of  utriculi  or  veficles,  and  tra- 
verfed  by  numerous  veffels.  Seeds  are  conftituted  of 
the  fame  utricular  texture,  ia  the  veficles  of  which  is 
depofited  a  pulverulent  or  mucous  fubftance.  Thefe 
cells  have  a  communication  with  the  plant  by  means  of 
veffels,  and  by  thefe  is  conveyed  the  neceffary  nourifh- 
ment  during  germination. 

Plants  contain  different  orders  of  veffels,  which  are 
difiinguifhed  from  each  other  by  their  courfe,  fituation, 
and  ufes.  Lymphatic  veffels  ferve  for  the  circulation 
of  the  fap.  They  are  chiefly  fituated  in  the  woody 
part  of  the  plant.  The  peculiar  veffels,  which  gene¬ 
rally  contain  thick  or  coloured  fluids,  are  placed  im¬ 
mediately  under  the  bark  3  they  are  fmaller  in  num¬ 
ber  than  the  fap-veffels,  and  have  their  interflices  filled 
up  with  utriculi  or  cells,  with  which  they  form  a 
communication.  *  Some  of  thefe  proper  veffels  are  ft- 
tuated  between  the  epidermis  and  the  bark,  which  are 
readily  dete&ed  in  the  fpring.  Some  are  fituated  in 
the  interior  part  of  the  bark,  forming  oval  rings,  and 
filled  with  the  peculiar  juices  of  the  plant.  Another 
fet  of  proper  veffels  is  placed  in  the  alburnum,  nearer 
the  centre  of  the  ftoCk  or  trunk,  and  fometimes  in  the 
perfect  wood.  The  utriculi  or  cells  conftitute  another 
fet  of  veffels,  which  feem  to  rcfemble  a  flexible  tube, 
(lightly  interrupted  with  ligatures  at  nearly  equal  dis¬ 
tances,  butftill  preferving  a  free  communication  throijgh 
its  whole  length.  They  vary  in  form,  colour,  and 
magnitude,  in  different  vegetables,  and  exift  in  the 
roots,  the  bark,  leaves,  and  flowers.  The  tracheae 
or  fpiral  veffels,  which  are  readily  detected  in  fucculcnt 
plants,  appear  in  the  form  of  fine  threads,  and  may  be 
Vo L,  V.  Part  II. 
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drawn  out  to  a  confiderable  length  without  breaking.  Function* 
Thefe  veffels  are  very  numerous  in  all  plants,  efpeeially  °** 
under  the  bark,  where  they  form  a  kind  of  a  ring,  and  .  *  * 

are  difpofed  in  diftin£t  bundles,  in  trees,  ftirubs,  and 
ftalks  of  herbaceous  plants. 

After  thefe  preliminary  obfervations  on  the  charac¬ 
ters  of  organized  fubflanees,  and  the  general  ftrufture 
of  plants,  we  now  proceed  to  give  a  fhort  view  of  the 
funffions,  decompofition,  and  component  parts  of  vege¬ 
tables.  Thefe  ftiall  form  the  fubjed  of  the  three  fol¬ 
lowing  fedions. 

Sect.  I.  Of  the  Functions  of  Vegetables, 
n  I,  Of  Germination. 

1 .  When  the  perfed  feeds  of  a  vegetable  are  placed  Tempera- 
in  certain  circumftances,  they  produce  plants  exadly-ture. 
fiinilar  to  thofe  from  which  they  originated.  The  re- 
quifite  circumftances  for  the  germination  of  feeds  are, 

heat,  air,  and  moifture.  It  is  well  knowTn  that  no  ve¬ 
getation  goes  on  when  the  temperature  of  the  air  is  at 
the  freezing  point,  and  very  little  till  it  rifes  a  confi¬ 
derable  number  of  degrees  above  it.  The  feeds  of  dif¬ 
ferent  plants,  it  is  obferved,  require  different  degrees 
of  heat  for  their  germination,  and  hence  the  various 
feafons  and  climates  in  w  hich  different  plants  and  feeds 
are  found  to  vegetate.  2264. 

2.  But  whatever  the  temperature  may  be,  no  feeds  Air. 
germinate,  unlefs  they  are  expofed  to  the  adion  of  the 
air.  It  is  found  that  it  is  the  oxygen  of  the  air  which 

is  neceffary  for  the  produdion  of  this  change  3  for 
when  it  is  entirely  excluded  no  change  takes  place,  and 
when  it  is  in  greater  quantity,  vegetation  is  more  rapid 
and  more  vigorous.  226$ 

3.  Moifture  is  alfo  neceffary  for  the  vegetation  of  Moifture. 
feeds.  But  although  water  be  neceffary  for  this  purpofe, 

it  muft  be  applied  in  moderate  quantity,  for,  except  the 
feeds  of  aquatic  plants,  which  are  poffeffed  of  peculiar 
habits,  moil  feeds  are  deprived  of  their  vegetative 
power,  and  entirely  decompofed,  when  they  are  kept  in 
water.  Hence  it  is  that  many  feeds  do  not  vegetate  in 
ftiff  clay  foils,  which  retain  too  much  water,  nor  in 
Tandy  lands,  which  allow  the  whole  of  the  water  to 
filtre  through  them.  Many  feeds,  although  they  are 
expofed  to  the  favourable  adion  of  thefe  agents,  do  not 
vegetate  when  they  are  expofed  to  the  adion  of  light. 

It  is  on  this  account,  and  alfo,  no  doubt,  for  the  proper 
application  of  moifture,  that  feeds  are  covered  with  the 
foil,  by  wrhich  means  germination  is  found  to  be  great- 
ly  promoted..  .  .  . 

4.  A  feed  is  compofed  of  three  principal  parts,  w  hich  Parts  of 
have  been  denominated  the  cotyledons  or  lobes,  the  feeds, 
radicle,  aifd  plumula.  The  greateft  number  of  feeds 

have  two  cotyledons.  Some,  however,  as  many  of  the 
farinaceous  feeds  and  feeds  of  graffes,  have  only  one. 

Other  feeds  have  three,  and  fome  fix.  Hence  plants 
have  been  diftinguifhed  into  mono-cotyledinous ,  di-coty - 
ledinous ,  and  poly-cotyledinous. 

5.  The  firft  change  w’hich  takes  place  on  a  feedR00t2f07rm* 
placed  in  circumftances  favourable  to  germination,  ised. 

the  increafe  of  fizc  by  the  abforption  of  moifture.  The 
radicle  is  then  formed,  which  ftretches  doumwards  in¬ 
to  the  earth.  The  plumula  (hoots  upwards,  and  ex¬ 
pands  into  leaves  and  branches.  The  peculiar  func¬ 
tion  of  the  root  is  to  convey  nourifhment  from  the  earth 
4  X  for 
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for  the  future  growth  of  the  plant  5  but  from  what 
fource  is  the  nourifliment  derived  for  the  formation  of 

the  root  itfelf  ?  .  ,  . 

6.  The  very  firft  change  which  takes  place  within 
the  feed  is  the  combination  of  the  oxygen  of  the  air 
which  is  abforbed,  with  the  carbone  which  exifts  in  the 
lobes  of  the  feed,  and  the  formation  of  carbonic  acid, 
which  is  given  out  in  the  flate  of  gas.  The  farinace¬ 
ous  matter  of  the  feed  being, deprived  of  part  of  its  car- 
bone,  is  converted  into  a  faccharine  fubftance,  which 
is  deffined  for  the  nourifliment  of  the  embryo  plant,  till 
its  parts  are  fo  far  evolved,  and  its  ftrufture  fo  complet¬ 
ed,  as  to  derive  nourifhment  from  the  earth. 

7.  The  firft  chemical  change,  therefore,  which  is 
obferved  in  the  germination  of  feeds,  is  the  abforption 
of  oxygen,  the  cmiflion  of  carbonic  acid  gas,  and  the 
converfion  of  the  farinaceous  matter  into,  a  faccharine 
fubilance.  This  is  the  procefs  of  germination,  as  it 
has  been  deferibed  by  chemical  phyfiologifls.  But  if 
oxygen  gas  be  entirely  excluded,  no  change  takes 
place  \  no  part  of  the  procefs  of  germination  goes  on  \ 
or  even  if  it  has  proceeded  fo  far  as  that  the  plumula 
(hall  have  appeared  above  the  furface  in  the  form  of 
feminal  leaves ;  if  thefe  leaves  are  removed  before 
others  have  been  unfolded,  the  plant  dies.  The  femi¬ 
nal  leaves  are  the  lobes  which  have  been  pufhed  out 
of  the  earth  along  with  the  plumula,  fo  that  if  they  are 
deflroyed  the  plant  is  cut  off  from  the  neceffary  fource 
of  nourifliment  for  the  evolution  of  its  parts,  and  the 
formation  of  roots  and  leaves,  which  are  deftined  to 
perform  the  different  functions  of  vegetation. 

II.  Of  the  Food  of  Plants. 
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Supposed  to  1.  But  air,  heat,  and  moillure  are  not  only  neceffary 
be  water,  for  the  formation  of  the  different  parts  of  the  plant  >  their 
a£lion  muft  be  continued,  and  is  abfolutely  requifite 
for  its  future  health  and  growth.  It  could  not  long 
efcape  obfervation,  that  plants  ceafe  to  vegetate  when 
they  are  entirely  deprived  of  water.  Hence  it  became 
the  opinion  of  the  earlier  phyfiologifls,  that  water  con- 
flituted  the  chief  or  the  only  food  of  plants  \  but  it 
has  been  proved  by  experiments  in  analyzing  plants 
which  grew  in  pure  water,  that  they  received  no  in- 
creafe  of  one  of  the  neceffary  principles  in  their  confti- 
tution,  farther  than  what  previoufly  exifled  in  the  feeds 
or  roots  from  which  they  fprung.  In  a  feries  of  expe¬ 
riments  inflituted  by  Haffenfratz,  on  the  roots  of  hya¬ 
cinths,  the  feeds  of  kidney  beans  and  other  feeds,  he 
found  that  the  quantity  of  carbonaceous  matter  in  the 
full -formed  plant,  was  even  lefs  than  what  previoufly 
exUled  in  the  bulb  or  feed. 

2.  But  although  pure  water  feems  not  to  contribute 
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fiderable  portion  of  carbone.  It  is  not  improbable  Fun&ions 
that  it  alfo  contains  fome  of  thofe  faline  matters  w'hich 
have  been  dete&ed  by  analyfis  in  plants  in  the  grcatefl  »  ***  ^ 

health  and  luxuriance.  The  wafle  of  the  foil  muff 
be  repaired  with  frequent  additions  of  manure,  which 
may  be  confidered  as  neceffary  fupplies  of  food  Or  nou- 
rilhment.^  .  # 

3.  But  whatever  maybe  the  food  of  plants,  it  is  peculiar 
taken  up  by  the  roots  in  the  flate  of  folution  in  water,  ftru£ure  ct 
and  conveyed  by  the  veffels  to  every  part  of  the  vege-the  ro°t* 
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tabic.  For  this  purpofe  it  would  appear  that  there  is 
a  peculiarity  of  ftrudlure  in  the  extremities  of  the  roots  j 
for,  if  part  of  the  fibre  of  a  root  be  cut  ©ff,  the  plant 
ceafes  to  vegetate  till  new  fibres  are  formed,  which  are 
fo  conflru61ed,  as  to  be  capable  of  abforbing  the  necef¬ 
fary  quantity  of  water. 

4.  This  fluid,  which  is  found  in  plants,  is  called  the  Sap. 

fap.  It  is  molt  abundant  in  the  fpring,  as  the  feafon 
of  vegetation  advances  ;  and  during  that  feafon,  when 
the  plant  is  wounded,  it  flows  out  copioufly,  and  it  is 
then  faid  to  bleed.  This  is  particularly  the  cafe  with 
fome  trees,  fuch  as  the  birch  and  a  fpecies  of  maple  \ 
the  fap  of  which,  by  certain  proceffes,  yields  wine  or 
fugar.  The  fap  is  contained  in  wh^t  is  called  the  lym¬ 
phatic  or  common  veffels  of  the  plant.  2Z ^ 

5.  The  fluids  taken  up  by  vegetables,  it  is  probable,  Is  prepared 
no  fooner  enter  the  plant,  than  they  undergo  fome  hi  the 
change.  Va'aquelin  has  diredled  his  attention  to  thisPlant* 
fubjedl,  and  has  analyzed  the  fap  at  different  periods 
during  the  feafon  of  vegetation.  The  fap  of  the  com-Sap  of  the 
monrelm  Qulmus  campejlris  Lin .)  extracted  from  the  elm* 
tree  early  in  the  fpring,  was  of  a  brown  colour,  had  a 

fweet  mucilaginous  tafle,  but  fcarcely  reddened  the 
tin£lure  of  turnfole.  Ammonia  produced  in  this  fluid 
a  copious  yellow  precipitate,  foluble  with  effervefcence 
in  acid.  Barytes  and  lime-water  produced  a  fimilar 
effedl.  Oxalic  acid  and  nitrate  of  filver  gave  a  white 
precipitate.  Sulphuric  acid,  diluted  with  water,  occa¬ 
sioned  a  brifk  effervefcence,  with  the  evolution  of  the 
odour  of  acetic  acid  from  the  mixture.  Oxymuriatic 
acid  deflroyed  the  colour  of  the  fap,  and  formed  in  the  2277 
liquid  a  yellow  precipitate.  Hydrofulphuret  of  pot-Experi. 
afh  and  fulphate  of  iron  effedled  no  change,  but  alco-  ments. 
hoi  threw  down  a  flaky  precipitate.  A  quantity  of 
this  fap  being  evaporated  with  a  moderate  heat,  there 
W'as  found  on  the  furface  a  brownifh  pellicle ;  a  brown 
matter  feparated  in  the  form  of  flakes,  and  an  earthy 
matter  depoflted  on  the  fldes  of  the  veffel,  which  w-as 
dry  to  the  touch.  After  evaporation  to  a  certain  de¬ 
gree,  and  cooling,  a  yellow  earth  wras  depoflted,  which 
diffolved  with  effervefcence  in  muriatic  acid.  When 


nt  of  the  to  the  growth  of  plants,  yet  it  is  neceffary  as  a  folvent 


the  folution  was  completed,  the  liquid  was  filtered,  to 


for  thofe  fubftances  which  are  confidered  as  the  proper 
food  of  vegetables.  But  when  water  is  impregnated 
with  certain  faline  and  earthy,  but  efpecially  with 
carbonaceous  matter,  it  is  then  found  to  be  moft  pro¬ 
per  for  promoting  the  growth  and  increafe  of  vege¬ 
tables.  We  have  obferved  plants  growing  in  a  foil 
which  w?as  frequently  moiftened  with  the  water  from  a 
dunghill,  advance  with  a  more  rapid  and  vigorous 
growth,  and  attain  to  a  larger  fize,  than  fimilar  plants 
in  the  fame  foil,  which  received  only  the  ufual  fupply 
of  rain  and  dew  from  the  clouds.  It  has  been  found 
by  experiment,  that  this  water  holds  in  folution  a  con- 


feparate  the  infoluble  vegetable  matters.  The  muria¬ 
tic  folution  mixed  with  carbonate  of  potalh,  yielded 
carbonate  of  lime.  The  liquid  which  had  depoflted 
the  vegetable  matter  being  evaporated  with  a  gentle 
heat  afforded  a  grayifh  extra£l,  which  llrongly  attracted 
moiflure  from  the  air,  and  had  a  very  pungent,  faline 
tafle.  It  eftervefeed  with  the  addition  of  concentrated 
fulphuric  acid,  and  gave  out  the  odour  of  radical  vine¬ 
gar.  Diftilled  with  three  parts  of  fulphuric  acid,  it 
furnifhed  very  concentrated  acetic  acid,  and  there  re¬ 
mained  in  the  retort  fulphate  of  potafli  with  excefs  of 
acid. 

6.  From  this  analyfis  it  follow rs,  that  the  extraft  of  the 

lap 
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Functions  fap  of  the  elm  is  chiefly  compofed  of  acetate  of  potafh. 
of  Vegeta- Qne  tboufand  and  thirty -nine  parts  of  this  fap  yielded 
es‘  nearly  the  following  proportions. 
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Acetate  of  potafh  9.240 

♦  Vegetable  matter  1.060 

Carbonate  of  lime  .796 

The  deficiency  was  made  up  of  water  and  fome  vola¬ 
tile  matter. 

When  the  feafon  was  farther  advanced*  the  fap  of 
the  fame  tree  was  again  fubjeCted  to  analyfis,  and  it 
was  found  that  the  quantity  of  acetate  of  potafh  and 
carbonate  of  lime  had  diminifhed,  but  that  the  quan¬ 
tity  of  vegetable  matter  was  nearly  double.  At  a  ft  ill 

more  advanced  period  of  the  feafon,  the  experiment  was 
repeated,  the  refult  of  which  was,  that  the  increafe  of 
the  vegetable  matter,  and  the  diminution  of  the  ace¬ 
tate  of  potafh  and  carbonate  of  lime  were  ftill  greater. 
It  appeared  too,  that  carbonic  acid  exifted  in  excefs  in 
the  fap,  and  that  the  carbonate  of  lime  was  held  in  fo-  * 
lution  by  it. 

7.  The  fame  chemift  analyzed  the  fap  of  the.  beech, 
and  it  was  found  to  be  compofed  of  water,  acetate  of 
lime  with  excefs  of  acid,  acetate  of  potafh,  gallic 
acid,  tan,  mucus,  extractive  matter,  and  acetate  of 
alumina  ;  but  the  proportions  of  thefe  parts  have  not 
been  mentioned.  From  this  analyfis  it  appears,  that 
the  fap  of  the  beech  is  different  from  that  of  elm,  in 
containing  acetic  acid  uncombined,  befides  gallic  acid 
and  tan,  but  at  the  fame  time  having  no  carbonate  of 
lime.  When  the  fap  of  the  fame  plant  was  examined 
later  in  the  feafon,  the  proportion  of  gallic  acid  and 
tan  had  increafed.  Vauquelin  alfo  examined  by  ana¬ 
lyfis,  the  fap  of  the  carpinus  fylveftris  or  hornbeam,  and 
the  bctula  alba  or  birch  *.  The  component  parts  of 

'him.  xxxi.  the  fap  of  the  former  were  found  to  be,  acetate  of  pot¬ 
afh  and  lime,  mucilage,  fugar,  and  extraCt,  with  wa¬ 
ter  }  and  the  latter  were  found  to  be  water,  aceVates  of 
lime,  alumina  and  potafli,  fugar,  and  vegetable  ex¬ 
traCt.  From  thefe  experiments  it  appears  that  the  fluids 
which  are  taken  up  by  plants,  are  immediately  changed 
by  certain  proceffes  within  the  plant  5  for  fome  of 
the  fubftances  which  are  component  parts  of  the  fap 
of  plants,  are  either  not  found  in  the  liquids  before 
they  enter  the  plant,  or  exift  in  them  in  very  fmall 
quantity.  Thefe  changes,  it  appears  too,  from  the 
fame  experiments,  are  confiderably  greater,  at  the  later 
•periods  of  the  feafon  of  vegetation.  Some  of  the  com¬ 
ponent  parts  are  greatly  increafed,  while  others  are 
much  diminifhed. 

8.  The  fap  afeends  from  the  root  to  the  extremities 
trough  the  of  the  branches,  which  has  been  proved  by  making 
~ood.  incifions  in  the  trunk  of  a  tree  at  different  heights  in 

the  fpring  feafon.  The  fap  is  obferved  to  flow,  firft, 
from  the  loweft  incifion,  and  fucceflively  to  the  high- 
eft.  It  is  through  the  veffels  in  the  woody  part  of 
the  tree,  that  the  fap  afeends,  for  no  fap  flows  from  an 
incifion  unlefs  it  has  penetrated  the  wood,  and  in  fome 
trees  it  is  neceffary  to  make  the  incifion  nearly  to  the 
centre.  It  has  been  obferved  that  coloured  infufions 
always  pafs  from  that  part  of  the  wood  called  the  al¬ 
burnum. 

9.  The  fap  of  plants  is  conveyed  through  thofe  vef¬ 
fels  which  were  deferibed  under  the  name  of  trachea?  or 
fpiral  veffels.  Thefe  were  denominated  tracheae  or  air- 
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veffels  by  the  earlier  phyfiologifts,  becaufe  being  found  Functions 

empty,  when  they  were  cut  acrofs  and  examined,  they 

were  fuppofed  to  convey  nothing  but  air.  .  ^  *_  _  » 

10.  As  the  fap  of  vegetables  moves  with  very  con-  2283 
fiderable  force,  it  has  given  rife  to  much  fpeeulation  Caufe  of 
about  the  nature  of  that  power,  or  the  caufe  by  which  a^cen6, 
this  is  effected.  Malpighi  aferibed  the  afeenfion  of 
the  fap  to  the  dilatation  and  contraction  of  the  air  in  the 
air-veffels  j  while  Grew  fuppofed,  that  it  was  owing  to 
the  lightnefs  of  the  vapour,  in  which  ftate  he  conceived 
the  fap  entered  the  plant,  and  was  conveyed  through 
it.  By  many  others  the  afeent  of  the  fap  in  vegetables 
has  been  aferibed  to  the  force  of  capillary  attraction  ) 
but  the  nature  of  this  aCtion,  as  it  is  demonftrated  and 
explained  by  mechanical  philofophers,  feems  to  be  in¬ 
compatible  with  the  phenomena  of  the  circulation  of 
the  fap  in  vegetables,  and  has  therefore  been  rejected 
as  a  hypothefis  equally  unfatisfaCtory  with  thofe  which 
have  been  juft  mentioned.  It  has  been  aferibed  with 
more  prbbability  to  the  aCtion  of  the  veffels  themfelvcs> 

This  is  owing,  in  the  language  of  phyfiologifts,  to  the 
irritability  of  the  veffels,  or  a  certain  power  by  which 
they  are  enabled  to  contract,  by  the  aCtion  or  influence 
of  certain  fubftances.  This  is  fuppofed  to  be  the  cafe 
with  the  fap,  and  the  aCtion  which  takes  place  when  it 
enters  the  roots,  is  owing  to  the  irritability  of  the  veffels. 

As  the  fap  is  carried  a  certain  length  by  the  firft  con¬ 
traction,  it  is  carried  ftill  farther  by  the  fecond  5  anA 
thus  by  fucceflive  contractions  it  is  propelled  through 
every  part  of  the  plant,  while  at  the  fame  time  new  ad¬ 
ditions  continue  to  enter  the  extremities  of  the  root. 

III.  Of  the  Functions  of  the  Leaves. 

1.  Whatever  be  the  nature  of  the  procefs,  the  fap  is 
’  carried  to  every  part  of  the  Vegetable,  and  we  have 

feen  that  it  has  no  fooner  entered  it  than  it  undergoes 
certain  changes,  which  become  more  confiderable  ac-  2xS> 
cording  to  the  length  of  time  after  its  abforption.  But  Produce  ' 

.  the  greateft  changes  which  take  place  in  the  fap  of  Sreat 
plants,  are  effeCted  in  the  leaves.  The  leaves  are  to  ^  °r‘ 

be  confidercd  among  the  eflential  organs  of  vegetables, 
for  in  them  the  fap  is  totally  changed,  and  converted  Convert  it 
into  the  peculiar  j^ice,  or  fuccus  proprius,  of  the  plant. mt0 
As  the  functions  of  the  leaves  are  of  great  importance  PecUil&r 
in  vegetation,  it  will  be  neceffary  to  confidcr  the  Ka.fJlce* 
ture  of  their  aCtion.  22§(; 

2.  During  the  day,  the  leaves  of  plants  tranfpire  a  during  tbC 
very  confiderable  quantity  of  moifture,  the  proportion 

of  which,  it  appears  from  fome  experiments,  was  not 
much  inferior  to  the  quantity  abforbed.  From  fimi- 
lar  experiments  it  appears  that  the  quantity  evaporated 
was  in  proportion  to  the  extent  of  furface  of  the  leaves. 

The  quantity  has  been  obferved  to  be  greateft  too, 
during  funfhine  and  warm  weather.  It  is  greatly  in¬ 
terrupted  during  the  night,  and  entirely  checked  by 
cold.  When  the  quantity  of  moifture  trahfpired  is  di- 
mirtifhed,  the  moifture  imbibed  is  alfo  found  to  be 
Jefs  in  proportion.  This  indeed  might  have  been  ex- 
peCted,  for  when  the  tranfpiration  of  a  plant  ccafes, 
this  being  an  eflential  function  of  vegetation,  the  whole 
procefs  mult  be  interrupted.  Iii  experiments  made  04 
this  tranfpired  matter,  by  evaporating  to  drynefs  a 
quantity  which  had  been  collected,  a  fmall  portion 
of  carbonate  of  lime  was  obtained  j  from  the  refiduum, 
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Fw  ftrans  a  (HU  fmaller  proportion 
of  Vegeta-  2ittle  gummy  aud  refinous  matter. 

.^"es  that  the  trantpiratioii  of  moijlure  takes  place  chiefly  on 
^hc  upper  lurface  of  the  leaves,  and  this  feems  to  be 
22S7  performed  by  a  particular  fet  of  organs.  ^ 

Oxygen  gas  g,  During  the  day,  and  especially  during  bright  lun- 
given  out.  {hine)  oxygen  gas  is  given  out  by  the  leaves  of  plants 


Carbonic  The  quantity  of  oxygen  gas  emitted  by^ leaves,  as  ap- 
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acidgasab- pears  from  the  experiments,  of  naturalifts,  depends  on 
forbetl  the  quantity  of  carbonic  acid  gas  which  is  abforbed  by 
the  plant  ^  for  it  has  been  afeertaiued  that  vegetables 
grow  rapidly  and  vigoroufly  when  they  are  expofed  to 
this  gas  }  nay,  it  is  found  elfentially  neceffary  to  their 
health  and  growth.  If  the  water  with  which  plants 
are  fupplied  be  deprived  of  the  whole  of  its  air  by 
boiling,  no  oxygen  gas  is  emitted,  and  water  which  is 
impregnated  with  the  greateft  proportion  of  carbonic 
acid  gas,  gives  out  the  greateft  quantity  of  oxygen 
gas. 

4.  This  procefs  goes  on  only  during  the  day,  and  it 
is  more  vigorous  during  bright  funfhine  ;  from  which 
it  is  natural  to  conclude,  that  light  performs  fome  ne¬ 
ceffary  part  in  it.  It  is  well  known  that  plants  which 
growr  in  the  dark  do  not  acquire  a  green  colour  j  and 
it  is  found  that  the  fa  plants  contain  a  fmaller  propor¬ 
tion  of  carbolic  than  fimilar  plants,  in  the  fame  cir- 
cumftances,  expofed  to  the  light.  From  this  it  may 
appear  what  is  the  nature  of  the  procefs  when  carbonic 
acid  gas  is  abforbed  by  plants,  and  oxygen  gas  emit¬ 
ted.  It  is  the  decompofition  of  the  former,  which  is 
effe&ed  *,  the  carbone  being  retained  in  the  plant,  and 
the  oxygen  given  out  *,  but  light  being  a  neceffary 
agent  in  this  decompofition,  the  procefs  muft  be  inter¬ 
rupted  when  it  is  excluded. 

5.  This  decompofition  takes  place  in  the  parenchy¬ 
matous  fub  fiance  of  the  leaf,  and  the  quantity  emitted, 
it  appears,  is  in  proportion  to  the  thicknefs  of  this  fub- 

outtheoxy-flancc^  The  green  colour  of  plants,  it  has  already 
*en  gas.  j3een  mentf0ned,  depends  on  the  a&ion  of  light.  Plants 
which  vegetate  in  the  dark,  have  not  only  a  fmaller 
proportion  of  carbone,  but  alfo  continue  of  a  white 
colour  ;  but  in  a  fhort  time  after  they  are  expofed  to 
the  light,  the  green  colour  is  reftored. 

6.  Thus  it  appears,  that  it  is  one  part  of  the  func¬ 
tions  of  leaves  of  plants  to  exhale  a  confiderable  pro¬ 
portion  of  the  moifture  taken  in  by  the  roots  ;  to  ab- 
forb  carbonic  acid  gas  ;  to  dccompofe  this  gas,  by 

2291  which  its  carbone  is  retained  in  the  plant,  and  the 
Vegetables  oxygen  is  given  out.  Thus  too,  it  appears,  that  ve- 
tbe  great  getables  are  one  of  the  great  fourccs  of  fupply  of  oxy¬ 
gen  gas,  which  is  effentially  neceffary  in  the  numer¬ 
ous  proceffes  of  comb uft ion,  and  the  refpiration  of  ani¬ 
mals,  which  are  conftantly  going  on  on  the  furface  of 
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the  earth  ;  and  thus  the  wafte  of  this  vital  fluid  is  re¬ 


night. 


paired,  and  the  balance  preferved  between  its  deftruc- 
2791  tion  and  fupply. 

Function  of  7.  The  leaves  of  plants  perform  a  very  different  func- 
ieaves  du«  tion  during  the  night.  Inftead  of  emitting  moifture 
ring  the  an(j  oxygen  gas,  and  abforbing  carbonic  acid  gas, 
which  takes  plaee  during  the  day,  the  procefs  is  re¬ 
versed.  Carbonic  acid  gas  is  emitted,  and  moifture 
and  oxygen  gas  are  abforbed.  The  abforption  of  moi¬ 
fture  feems  to  be  chiefly  performed  by  the  under  fur- 
face  of  the  leaves,  at  leaft  in  many  plants.  It  has  been 
found  $y  expeiiment,  that  plants,  which  have  been  made 


to  grow  in  oxygen  gas  give  out  a  greater  quantity  of  FuR&iow 
carbonic  acid  gas,  than  when  they  grow  in  common  air. of 
From  this  circumftance  it  has  been  fuppofed,  that  the  .  ^s‘  j 

carbonic  acid  gas,  emitted  by  plants  during  the  night, 
is  owing  to  the  combination  of  the  oxygen  abforbed, 
with  the  carbone  of  the  fap  j  for  it  is  at  the  fame  time 
that  exygen  is  abforbed.  It  has  alfo  been  aferibed  to 
the  decompofition  of  the  water.  * 

8.  By  thefe  different  proceffes  which  are  carried  on 
in  the  leaves  of  plants,  by  the  abllra&ion  of  fome  of  its 
principles,  and  by  entering  into  minute  combinations  22p3 
with  others,  the  fap  undergoes  very  great  changes.  It  Peculiar 
is  there  converted  into  the  peculiar  juice  of  the  plant, juice, 
from  which  are  derived,  by  other  proceffes,  the  differ¬ 
ent  fubftances,  which  are  produced  in  the  different 
parts  of  plants,  the  nature  of  which  will  be  afterwards 
examined.  The  leaves  of  pla  its  have  been  compared 

to  the  lungs  and  ftomach  of  animals.  How  far  this 
analogy  is  juft,  it  is  not  neceffary  to  inquire  j  but  there 
can  be  no  doubt  that  the  leaves  are  effential  organs  in 
the  economy  of  vegetables.  In  the  very  firft  ftep  in 
the  procefs  of  vegetation,  during  the  germination  of 
feeds,  the  moifture  abforbed  by  the  roots  is  carried  to 
the  feminal  leaves,  and  there  undergoes  certain  changes, 
before  it  is  fit  for  the  formation  of  the  Item  and  other 
leaves  of  the  plant  5  for,  if  thefe  leaves  are  removed,, 
vegetation  is  entirely  interrupted,  and  the  plant  dies. 

Even  when  plants  have  made  farther  progrefs,  and  are- 
in  full  vigour,  if  they  are  entirely  ftripped  of  their 
leaves,  the  powers  of  vegetation  ceafe,  till  thefe  necef¬ 
fary  organs  are  reftored,  and  new  leaves  are  formed. 

The  progrefs  of  vegetation  is  alfo  flopped  when  the 
furface  of  leaves  is  varnifhed  over,  fo  that  the  ab¬ 
forption  and  emiflion  of  the  neceffary  fluids  are  inter¬ 
rupted.  #  2294 

9.  The  fap  of  plants,  it  has  been  already  obferved,  Sap  flows 

flows  from  the  roots  tow  ards  the  branches  and  leaves  from  the 
of  the-1  plant.  In  the  leaves  it  undergoes  peculiar  tiie 

changes,  in  confequence  of  part  being  exhaled,  and  in  e 
confcquencc  of  the  abforption  of  different  principles 

which  combine  with  it,  and  no  doubt  contribute  by 
this  combination  to  the  changes  which  take  place. 

The  fap,  as  we  have  already  faid,  is  then  converted  in¬ 
to  the  fuccus  pvopriitSy  or  peculiar  juice.  It  is  the  fap 
of  the  plant,  which  is  fo  far  prepared  to  be  converted 
into  the  different  parts  of  the  plant,  correfponding  to 
its  nature  and  properties  •,  and,  as  the  different  parts, 
both  of  liquids  and  folids  in  plants,  poffefs  properties 
totally  diftinfl  from  each  other,  and  have  derived  thefe 
from  the  fame  nourifhment,  the  proceffes  by  which 
thefe  different  fubftances  are  produced  in  different 
plants,  and  even  in  the  fame  plant,  muft:  undoubtedly 
be  different.  2295 

10.  The  peculiar  juice  of  plants  flows  from  the  leaves  peculiar 
towards  the  roots.  If  a  ligature  is  faftened  round  the  juice  from 
Item  of  a  plant,  the  place  immediately  above  the  liga- ^ 
ture,  that  is,  between  it  and  the  leaves,  fwells  out  by 
the  accumulation  of  this  juice.  Or  if  a  wound  be 
made  in  the  bark,  the  peculiar  juice  flows  in  greater 
abundance  from  that  fide  of  the  wound  next  to  the 
leaves,  than  from  the  other  fide. 

11.  The  peculiar  juice  of  plants  has  a  greater  con-  properties 
fiftence  than  the  other  juices.  It  is  readily  recognized  of  it* 
by  fome  peculiarity  of  colour.  In  a  great  many  plants 

it  is  milky,  in  feme  it  is  of  a  green  colour,  and  in 

others 
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Uecompcil  others  it  Is  red.  The  component  parts  of  the  peculiar 
tk>n  of  Ve-ju*ce  0f  plants  are  little  known  $  but  from  forae  ex- 
get  able*.  ,  perimen*s  which  have  been  made  on  this  fubjeCt,  it  ap- 
L~  r  pears  that  fome  part  of  the  vegetable  is  ready  formed. 

In  the  experiments  of  Chaptal  on  the  peculiar  juice 
of  plants,  he  detected  a  fubltance  which  poffefled  the 
properties  of  the  woody  fibre.  In  fimilar  experiments 
on  the  feeds  of  plants,  it  was  found  that  they  contained 
a  greater  proportion  of  the  woody  fibre,  from  which  it 
is  inferred,  that  the  peculiar  juices  of  plants  contain 
their  nourilhment  ready  prepared,  and  in  that  ftate  in 
which  it  is  found  in  the  feed.  The  peculiar  juices  of 
plants  contain  a  greater  proportion  of  thefe  elements 
which  conftitute  the  different  parts  of  plants,  than  what 
is  found  to  exift  in  the  fap.  Thefe  are  carbone,  hy- 
drogen,  and  oxygen.  v 

Plants  have  1 2.  Many  plants  ceafe  to  vegetate  as  foon  as  they 
different  have  perfe&ed  their  feeds,  which  is  accomplilhed  by 
periods  of  f0me  in  one  feafon,  by  others  in  two,  and  hence  fuch 
duration.  piants  haVe  been  called  annuals  and  biennials .  Other 
plants,  however,  continue  to  yield  feeds  and  fruit  for 
many  fucccffive  feafons,  and  to  live  for  a  great  length 
of  time.  What  is  the  caufe  of  this  remarkable  diver- 
fity  among  the  vegetable  tribes, — why  the  humble  an¬ 
nual  fprings  up,  flowers,  and  forms  perfeCt  feeds  with¬ 
in  the  fhort  period  of  a  few  months,  while  the  ftately 
oak  rears  its  lofty  head,  and  continues  to  be  the  pride 
and  glory  of  the  foreft  for  hundreds  of  years,  it  would 
be  difficult  to  fay.  At  prefent,  however,  it  is  not  our 
province  to  enter  into  the  fpeculation. 

Sect.  II.  Of  the  Decomposition  of  Vegetables . 

i.  As  foon  as  the  plants  have  ceafed  to  vegetate,  they 
undergo  a  newfet  of  changes.  The  whole  plant  is  broken 
down  *,  the  elements  of  which  it  is  compofed  enter  in¬ 
to  new  combinations,  and  new  fubftances  make  their 
appearance,  which  did  not  previoufly  exift  in  the  plant.* 
This  decompofition  is  owing,  partly  to  the  affinities 
between  the  component  parts  of  the  vegetable  them- 
felves,  and  partly  to  the  affinities  which  exift  between 
fome  of  the  elementary  principles  of  the  plant,  and  the 
heat,  air,  and  moifture,  without  which  no  decompofi¬ 
tion  takes  place.  While  the  plant  continued  to  exhibit 
the  phenomena  of  vegetation,  that  is,  while  it  conti¬ 
nued  to  live,  it  poffefled  a  power  of  refilling  this  che¬ 
mical  a&ion  between  the  elements  of  which  it  is  com¬ 
pofed,  and  alfo  to  a  certain  extent  the  a&ion  of  external 
agents.  During  this  decompofition  of  vegetables,  air, 
heat,  and  moifture,  are  necellary.  Gafcous  bodies  are 
generally  given  out,  and  new  compounds  are  formed. 
Some  plants,  and  fome  parts  of  the  fame  plant,  have  a 
greater  tendency  to  undergo  this  decompofition  than 
others,  becaufe  they  either  poffefs  a  greater  proportion 
of  the  fubftances  which  promote  the  decompofition, 
or  a  greater  proportion  of  the  fubftances  of  which  the 
new  compounds  are  formed. 

„  2.  The  changes  or  fpontaneous  decompofitions  of 

rermenta-  yegetabies.  as  thCy  are  almoft  always  accompanied  with 
an  inteftine  motion,  have  received  the  name  oi  fermen¬ 
tation.  The  nature  of  thefe  changes  is  very  different, 
both  with  regard  to  the  gafeous  bodies  which  are  ab- 
forbed  or  emitted,  and  the  nature  of  the  products  which 
are  obtained  after  the  procefs  is  Sniflied  Hence,  fer- 
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mentations  have  been  ufu&lly  diftinguiihed  into  three  'Decompofi- 
kinds  \  namely,  the  vinous ,  fo  called,  becaufe  the  pro-  tl0gt°bieSC~ 

du£l  is  wine,  when  certain  fubftances  are  fubje&ed  to  <  _ ^ - j 

this  procefs,  or  beer,  when  other  fubftanoes  are  employed  j 
the  acetous  fermentation,  becaufe  during  this  part  of 
the  procefs  vinegar  is  produced*,  and  the  putrid  ox  putre¬ 
factive  fermentation,  becaufe  the  fubftances  are  ftill  far¬ 
ther  decompofed,  and  run  into  the  ftate  of  putridity. 

But  thefe  different  kinds  of  fermentation  might  perhaps 
be  confidered  merely  as  different  ftages  of  the  fame  pro¬ 
cefs  \  for  unlefs  it  is  checked  at  certain  periods,  it  runs 
on  through  the  different  ftages  without  interruption. 
According  to  fome,  thefe  three  fpecies  of  fermentation 
do  not  include  all  the  changes  which  have  the  charac¬ 
ters  of  this  procefs  to  which  vegetables  are  fubjeft.  To 
thefe  it  has  been  propofed  to  add  the  faccharine  fer¬ 
mentation,  or  that  change  which  is  induced  on  farina¬ 
ceous  feeds  by  heat  and  moifture,  which  is  the  germi¬ 
nation  of  feeds  or  the  procefs  of  malting  \  and  the  co¬ 
louring  fermentation,  or  that  procefs  by  which  the  co¬ 
louring  matter  of  vegetables,  as  indigo,  is  developed,  ^ 

In  the  prefent  fe&ion  we  propofe  to  treat,  I.  Of  the  pour  kinds, 
vinous  fermentation  \  2.  Of  the  acetous  or  acid  fer¬ 
mentation  *,  3.  The  panary  fermentation,  or  the  forma¬ 
tion  of  bread  j  and,  4.  Of  the  putrid  fermentation. 

I.  Of  the  Vinous  Fermentation. 

T.  The  vinous  fermentation,  otherwife  denominated  Hiftory. 
the  fpirituous,  has  been  fo  called,  becaufe  the  firft  pro- 
du£l  is  wine,  which  by  diftillation  yields  fpirits.  Boer- 
haave  was  the  firft  who  dire&ed  his  attention  to  trace 
the  caufes,  and  to  obferve  the  phenomena  of  fermenta¬ 
tion.  The  fame  fubjeCl  was  afterwards  profecuted  by 
other  chemifts,  and  much  was  written  on  the  nature 
and  manufa&ure  of  wine  \  but  till  the  difeoveries  of 
modern  chemiftry,  and  efpecially  the  important  one  of 
the  compofition  of  water,  nothing  was  afeertained  with* 
precifion  concerning  the  nature  of  fermentation,  or  the 
changes  which  take  place  on  the  fermenting  fubftances. 

To  the  experiments  and  refearches  of  Lavoifier  on  the 
formation  and  decompofition  of  alcohol,  chemiftry  is* 
indebted  for  fome  of  the  moft  important  faCls  with  re¬ 
gard  to  the  procefs  of  fermentation. 

2.  Certain  conditions  are  neceffary  to  promote  the  Conditions, 
vinous  fermentation.  The  firft  indifpenfable  condition 
is  the  prefence  of  fome  faccharine  matter.  Experience 
has  fticwn  that  no  vegetable  fubftances  arc  fufceptible 
of  this  fermentation,  which  do  not  contain  fugar.  Thus, 
the  fweet  juices  of  fruits  arc  ufually  employed  in  this 
procefs  5  and  particularly,  for  the  production  of  wine, 
the  juice  of  the  grape. 

But  fugar  in  a  ftate  of  purity,  or  uncombined  with 
other  fubftances,  is  not  fufceptible  of  any  change.  A 
certain  quantity  of  water,  therefore,  is  necellary  that . 
the  faccharine  matter  may  be  in  the  liquid  ftate.  Wa¬ 
ter,  therefore,  is  one  of  the  eflential  conditions  of  the 
vinous  fermentation  j  and  it  feems  neceffary  that  the 
water  Ihould  neither  be  in  too  great  quantity,  nor  defi¬ 
cient.  In  the  latter  cafe  the  fermentation  is  interrupt¬ 
ed  *,  in  the  former  it  is  promoted  too  rapidly,  and  is  apt 
to  be  converted  into  the  next  ftage,  the  acetous  or  acid 
fermentation.  When  the  confidence  is  too  great,  wa¬ 
ter  rauft  be  added,  and  when  it  is  too  fluid,  the  addi¬ 
tion  of  fugar  becomes  neceffary. 
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Decompofi-  The  vinous  fermentation  fcarcely  commences,  if  the 
lion  of  Ve-  temperature  be  below  6o°,  but  at  the  temperature  of 
.  Setablcs>  t  ^0o  the  procefs  goes  on  brifkly. 

v  But  fugar  and  water  alone  do  not  ferment,  without 

the  addition  of  fome  other  fubftances*  In  the  liquid 
expreffed  from  grapes,  which  has  reeeived  the  name  of 
mujl,  there  are,  befides  fugar,  a  portion  of  jelly,  fome 
glutinous  matter,  and  tartar. 

The  cont^ft  of  air  has  been  confidered  as  one  of  the 
requifites  of  the  vinous  fermentation  \  but  this  is  not 
necelfary,  on  account  of  the  fermenting  liquid  deriving 
any  addition  from  the  atniofphere,  for  the  procefs  goes 
on  equally  well,  when  it  is  excluded,  provided  the  ga- 
feous  bodies  which  are  formed  are  permitted  to  efeape. 

A  large  mafs  is  alfo  favourable  for  promoting  the 
vinous  fermentation.  A  fmall  quantity  of  faccharine 
matter  fcarcely  at  all  undergoes  this  change,  while  it 

2302  tuns  fpeedily  to  the  acid  fermentation. 

Phenomena  3.  When  the  fubftances  which  are  fufeeptibic  of 
of  fermen-  tills  fermentation,  are  placed  in  proper  circnmftances, 
tation.  tjje  procefs  commences  in  a  few  hours,  or  a  few  days, 
according  to  the  temperature  and  the  quantity  of  li¬ 
quid  employed.  The  liquid  is  then  agitated  with  an 
intefline  motion  3  it  becomes  thick  and  muddy  5  the 
temperature  increafes,  and  carbonic  acid  gas  is  disen¬ 
gaged.  The  liquid  is  incrcafed  in  bulk,  and  the  fur- 
face  is  covered  with  a  voluminous,  frothy  matter, 
which  is  owing  to  the  carbonic  acid  gas  adhering  for 
fome  time  to  the  vifeid  matters  in  the  liquid.  The 
quantity  of  Carbonic  acid  gas  difengaged  during  this 
procefs  is  very  confiderable.  It  begins  to  be  evolved 
at  the  commencement  of  the  fermentation,  and  con¬ 
tinues  till  its  termination.  At  the  end  of  a  few  days* 
or  a  longer  or  fhorter  time,  according  to  the  tempera¬ 
ture  and  other  circUmftances,  the  fermentation  ceafes* 
The  liquid  becomes  tranfparent,  the  matters  which 
oecafioned  the  muddinefs  having  precipitated  to  the 
bottom,  and  from  having  a  fweet  tafle,  it  becomes 
fharp  and  hot,  and  from  having  been  vifeid  and  gluti¬ 
nous,  it  becomes  more  liquid  and  lighter.  It  is  now 

2303  converted  into  wine. 

T>ccompofi-  4.  Such  are  the  phenomena  of  fermentation,  from 
tion  ot  the  which,  and  from  the  nature  of  the  produft,  Very  confi- 
*  derable  changes  muft  have  taken  place  on  the  compo¬ 
nent  parts.  One  change  has  been  obferved  during 
this  proeefs  \  namely,  that  the  quantity  of  fugar  is 
always  diminifhing,  and,  at  the  end  of  the  procefs,  is 
entirely  decompofed.  The  liquid  is  now  more  fluid, 
is  fpecifieally  lighter,  and  has  obtained  a  vinous  tafte  5 
which  new  properties  are  aferibed  to  the  formation  of 
alcohol  which  exifts  in  all  wine.  It  would  appear,, 
from  the  experiments  of  M.  Lavoifier,  that  it  is  the 
fugar  only  which  has  fuffered  decompofition.  It  is  di¬ 
vided  into  two  portions,  one  of  which  feparates,  and  is 
carried  off  in  the  form  of  carbonic  acid  gas,  while  the 
other,  containing  a  greater  proportion  of  hydrogen,  re¬ 
mains  in  the  liquid,  in  the  form  of  alcohol.  Part  of 
the  alcohol  is  carried  off,  and  the  alcohol  which  re¬ 
mains  in  the  liquid  is  combined  with  the  acids  of  the 
wine  and  the  colouring  matter,  from  W'hich  it  muft  be 
feparated  by  diftillation.  The  tartaric  acid,  it  has  alfo 
been  found,  is  partially  decompofed  during  the  pro¬ 
cefs,  and  a  portion  of  malic  acid  is  formed.  It  appears 
from  other  experiments,  that  azotic  gas  is  difenga¬ 
ged  during  this  procefs,  from  which  it  is  inferred, 


that  fome  others  of  the  conftitueois  of  the  fermenting  Becompofi.  j 
liquid  have  been  decompofed,  fmee  fugar  contains  no  donofVe- 
azote. 

5*  There  is  great  variety  in  the  colour,  flavour,  2304 
and  ftrength  of  wines.  Thefe  differences  depend  on  Component 
the  nature  of  the  foil  and  of  the  grapes,  and  very  of-Panso^ 
ten  on  the  manner  in  which  it  is  manufactured.  Butwines* 
the  component  parts  of  w  ine  are  generally  fome  acid 
matter,  alcohol,  extractive  matter,  oil,  and  colouring 
matter*  It  has  been  afeertained  by  experiment,  that  all 
wines  redden  the  tinCture  of  turnfole.  The  acid  w'hich 
exifts  in  greateft  abundance  in  wine,  w'as  found  by 
Chaptal  to  be  the  malic  acid  }  fome  portion  of  citric 
acid  alfo  hag  been  deteCted.  Some  wines,  as  cham- 
paigne,  contain  a  confiderable  portion  of  carbonic 
acid. 

It  is  to  a  certain  portion  of  alcohol  contained  in 
wines  that  they  owe  their  ftrength  \  and,  when  wines 
are  fubjeCted  to  the  procefs  of  diftillation,  the  alcohol 
pafles  over,  and  the  fpirit  which  is  thus  obtained  is 
known  by  the  name  of  brandy . 

The  extractive  matter  found  in  wines  has  been  ob-Extra<ftiv$ 
ferved  to  diminifli  in  proportion  to  the  age  of  the  wines, matter* 
as  it  feparates  gradually  from  the  liquid,  and  is  preci¬ 
pitated  to  the  bottom.  7^c6 

The  flavour  and  odour  of  wines  have  been  aferibed  Volatile 
to  a  fmall  quantity  of  volatile  oil  5  but  this  quantity  isoih 
fo  fmall,  that  no  means  hitherto  employed  have  fuccecd- 
ed  to  obtain  it  in  a  leparate  ftate.  Wines  are  diftin- 
guifhed  by  a  peculiar  colour,  which  is  owing  to  the  co¬ 
louring  matter  originally  derived  from  the  hufk  of  the 
grape.  ^  #  #  2307 

6.  The  juiees  of  other  fruits  alfo  afford  materials  for  From  other 
fermentation,  as  that  of  cyder  from  apples,  and  perry fubftances.  j 
from  pears.  Thefe  are  diftinguifhed  from  wines  pro¬ 
perly  fo  called  by  containing  a  greater  proportion  of 
mucilaginous  matter.  The  juice  of  the  fugar  cane  alfo 

affords  a  fermenting  liquid  from  which  is  obtained  by  , 
diftillation  the  fpirit  called  rum .  2308 

7.  Beer  or  malt  liquors,  as  they  are  called  in  Bri-Beer. 
tain,  are  fermehted  liquors  obtained  from  farinaceous 
feeds.  Different  kinds  of  corn  are  employed  for  the 
purpofe  of  making  beer.  In  Britain,  barley  is  the  moft 
common  grain  in  the  preparation  of  this  liquid.  It  is 
firft  fteeped  in  wrater,  and  afterwards  thrown  together 

in  a  heap  for  about  24  hours*  During  this  period,  in 
confequence  of  the  moifture  which  has  been  abforbed 
by  the  grain,  the  procefs  of  germination  commences, 
oxygen  gas  is  abforbed,  carbonic  acid  gas  is  given  out 
and  heat  is  evolved,  while  the  radicle  is  protruded. 

The  procefs  having  advanced  thus  far,  is  checked  by 
flowly  drying  the  grain.  For  this  purpofe  it  is  fpread 
out  on  a  floor,  and  in'  this  ftate  it  is  known  by  the 
name  of  malt*  It  is  afterwards  expofed  to  heat,  fully 
dried,  and  ground  to  a  coarfc  powder.  An  infufiou 
is  then  made  with  water  about  the  temperature  of 
1600,  which  is  drawm  off ;  more  water  is  added  till  the 
whole  foluble  part  of  the  malt  is  extrafted.  This  infu- 
fion,  which  has  a  fweet  tafte,  from  having  a  portion  of 
faccharine  matter,  is  called  wort.  After  being  boiled 
with  fome  bitter  fubftances,  as  hops,  it  is  allowed  to 
ferment,  and  the  procefs  of  fermentation  is  in  a  great 
meafure  fimilar  to  that  which  has  been  already  dc~ 
feribed  of  the  fermentation  of  wdne.  The  temperature 
moft  proper  for  this  fermentation  is  about  6o°  5  the  fer¬ 
mentation 
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Decompofi-  mentation  of  wort  is  greatly  promoted,  and  the  quan- 
tion  of  Ve-  ^tv  0f  the  fermented  liquor  is  more  abundant  with  the 
J^165',  addition  of  yeaft. 

2^09  It  has  been  found  alfo,  that  the  infufion  of  malt  fer- 
permenta-  mentsinclofe  veffels,  and  equally  well  as  when  expofed 
tion  goes  on  to  t^e  0pen  ajr<  During  this  fermentation  carbonic 
Cels 3°id  gas  isdifengaged,  which  is  mixed  with  a  portion  of 
the  wort.  By  the  diftillation  of  the  liquid  obtained  af¬ 
ter  the  fermentation  has  ceafcd,  alcohol  is  obtained  j 
the  nature  and  properties  of  which  have  been  already 
deferibed  in  treating  of  that  liquid  under  inflammable 
fubftances. 

II.  Of  the  Acetous  Fermentation. 

I.  In  treating  of  acetic  acid,  which  is  the  pro¬ 
duct  of  this  fermentation,  we  have  already  detail¬ 
ed  the  method  propofed  by  Boerhaave  for  the  ma- 
nufadlure  of  vinegar,  and  we  have  alfo  deferibed 
the  properties  of  that  acid.  All  that  is  now  neeeffary, 
therefore,  is  fhortly  to  Hate*  the  general  phenomena 
which  are  exhibited  during  this  fermentation.  When 
wine  or  beer,  which  is  the  product  of  the  vinous 
fermentation,  is  expofed  to  a  temperature  between  70° 
and  90°,  it  becomes  gradually  turbid,  the  tempera¬ 
ture  is  increafed  ;  it  is  agitated  with  intefline  motions, 
and  flaky  fubftances  are  feen  floating  through  it  in  all 
diredlions.  The  intefline  motions  at  laft  lubfide,  the 
liquid  becomes  tranfparent  by  the  matters  whieh  ren¬ 
dered  it  turbid  precipitating  to  the  bottom  of  the 
veffel.  The  liquid  has  now  affumed  different  pro¬ 
perties  ;  it  is  converted  into  aectic  aeid  or  vinegar. 
Conditions.  2.  The  conditions  neceffary  for  the  acetous  fer¬ 
mentation  are,  a  confiderable  elevation  of  temperature, 
and  expofure  to  the  air  of  the  atmofphcre.  During 
this  fermentation  oxygen  is  abforbed  from  the  air,  and 
unlefs  this  abforption  takes  place,  the  fermentation 
does  not  go  on.  It  is  neceffary  that  the  fubftances  to 
be  fubje&ed  to  this  fermentation  eontain  a  certain  pro¬ 
portion  of  extractive  mattery  for  if  they  are  entirely  de¬ 
prived  of  it,  the  procefs  does  not  go  on.  Weak  wines 
or  beer  are  nlore  readily  converted  into  vinegar  than 
ftrong  wine  *,  but  when  the  procefs  of  fermentation 
has  commenced  on  the  latter,  the  prod u cl  is  a  ftronger 
and  better  vinegar. 

3.  In  examining  the  products  of  this  fermentation', 
it  has  been  found  that  the  malic  acid  and  the  alcohol 
which  previoufly  exifted  in  the  wine,  have  entirely 
difappeared,  fo  that  by  their  dccompofition  they  have 
contributed  to  the  formation  of  the  vinegar.  Some 
portion  of  the  extractive  matter  alfo  has  been  decompos¬ 
ed.  The  acetic  acid  is  formed  alfo  during  the  decom¬ 
paction  of  many  vegetable  fubftances,  either  by  means 
of  heat,  or  other  chemical  agents. 


2311 


7312 


III.  Of  the  Panary  Fermentation,  or  of  Bread. 
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Naiureof  The  fermentation  which  takes  place  in  making 

this  fer-  bread  is  fuppofed  to  be  peculiar  \  but  the  phenomena 
xacRtation..  and  prodtuft  have  not  been  fufticiently  examined  to  be 
able  exa&ly  to  afeertain  its  nature.  The  procefs  is 
extremely  Ample.  Wheat  flour,  whieh  is  generally 
employed,  is  formed  into  a  pafte  with  \vatfe7,  the  propor¬ 
tions  of  which  vary  according  t Q  the  age  and  quality 
af  the  flour.  After  fome  timu  it  is  agitated  with  an 
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internal  motion,  ftmilar  to  the  other  fermentations,  Decompofi- 
in  confequence  of  the  sClion  of  the  component  parts  tl0i  ofVe* 
upon  each  other,  the  formation  of  new  compounds, , 
and  the  evolution  of  gafeous  matter.  Water  is  ef- 
fentially  requilitc  in  this  fermentation.  One  of  the 
changes  which  have  taken  place  during  the  procefs,  is, 
that  the  gluten  which  conftitutes  a  part  of  the  flour, 
has  difappeared.  It  is  entirely  decompofed.  This 
matter  has  acquired  a  four  difagreeable  tafte,  and  if 
it  is  made  into  bread,  it  is  found  unfit  to  be  eaten. 

A  quantity  of  new  pafte.  is  then  prepared,  and  a  Leaven, 
fmall  quantity  of  the  old  four  pafte  is  added  to 
it.  This  produces  rapid  fermentation.  The  four 
pafte,  thus  added,  to  promote  the  fermentation, 
is  called  leaven ,  and  the  bread  prepared  by  this 
procefs  has  received  the  name  of  leavened  bread ;  a 
diftinClion  which  has  been  known  to  mankind  from 
the  earlieft  ages  of  the  world.  It  is  frequently  men¬ 
tioned  in  Seripture,  in  the  Jewifti  hiftory.  It  requires 
fome  attention  to  be  able  to  determine  the  exaCl  quan¬ 
tity  of  leaven  neceffary  for  the  proper  fermentation  of 
the  pafte.  When  it  is  deficient  in  quantity,  the  pro¬ 
cefs  of  fermentation  is  interrupted,  and  the  bread  thus 
prepared  is  folid  and  heavy,  and  if  too  mueh  leaven 
be  ufed,  it  communicates  to  the  bread  a  difagreeable 
four  tafte.  When  the  fermentation  fucceeds,  the  pafte 
fwells  up,  and  is  greatly  enlarged  in  bulk,  which  is 
owing  to  the  formation  of  a  quantity  of  gas,  which  is 
eon  fined  within  the  mafs,  by  the  vifeidity  of  the  gluti¬ 
nous  part  of  the  flour. 

Other  fubftances  are  employed  to  promote  the  fer¬ 
mentation  of  pafte  for  the  purpofe  of  making  bread  j 
one  of  the  moil  common  is  the  matter  which  eol- 
leCts  on  the  furface  of  fermenting  liquids  from  fari¬ 
naceous  matters.  This  fubftance,  which  is  called 
barm  or  ycaft,  is  equally  efficacious  in  producing  fer¬ 
mentation,  and  is  lefs  apt  to  contaminate  the  bread 
with  any  difagreeable  tafte.  As  it  is  eolle&ed  on  Yeaft. 
the  furface  of  fermenting  beer,  it  was  examined  By 
Weftrumb,  and  was  found  to  contain  a  great  variety 
of  ingredients.  Befides  the  water,  which  was  in 
greateil  proportion,  it  confiftcd  of  gluten,  fugar,  and  mu¬ 
cilage,  with  a  quantity  of  aleohol,  and  a  fmall  portion  2315 
of  malie,  acetic,  and  carbonic  aeids.  The  effential  Component 
parts  of  barm  or  yeaft  were  found,  by  the  fame  che-Parts* 
mill,  to  be  gluten  mixed  with  a  vegetable  aeid  ;  and 
therefore  yeaft,  whieh  has  been  collected  and  put 
into  bags  ftrongly  preffed  and  dried,  by  whieh  means 
it  is  obvious  many  of  the  component  parts  mull  be 
feparated,  has  been  found  equally  fit  for  fermentation. 

2.  When  the  pafte  has  undergone  the  proper  de- Baking  of 
gree  of  fermentation,  it  is  formed  into  loaves,  and  in-l^ad. 
trodueed  into  an  oven,  which  has  been  previoufly 
heated.  The  fame  temperature  is  as  nearly  as  pof- 

fible  employed  for  the  baking  of  bread.  This  is  re¬ 
gulated  by  throwing  a  little  flour  on  the  bottom  of 
the  oven.  If  it  becomes  black,  without  taking  fire, 
the  oven  is  fuppofed  to  have  acquired  a  proper  tem¬ 
perature.  This  is  found  to  be  about  448°. .  g 

3.  If  the  fermentation  has  been  properly  conduced,  Changes.- 
the  bread  during  the  procefs  of  baking  enlarges  in 

bulk,  becomes  light  and  porous,  and  is  full  of  eyes  or  ea- 
vities,  in  confequence  of  the  extrication  of  the  gas 
whieh  was  confined  by  the  vifeid,  glutinous  matter, 
and  now  driven  off  by  means  of  heat.  It  is  alfo  con- 

t  fiderablyv 
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fiderably  lighter,  in  confcquence  of  the  evaporation  of 
moifture ;  and  it  ftill  continues  to  lofe  weight  by  being 
kept,  if  it  be  expofcd  to  the  air.  When  it  is  firft  re¬ 
moved  from  the  oven,  bread  is  diftinguifhed  by  a  pe¬ 
culiar  tafte  and  odour.  Thefe  are  alfo  carried  off  by 
the  evaporation  of  the  moiiture,  unlefs  it  be  prevent¬ 
ed  by  excluding  the  air.  The  component  parts  of 
bread,  fo  far  as  they  have  been  inveftigated,  arc  quite 
different  from  thofe  of  the  Hour,  fo  that  thefe  have 
undergone  a  chemical  change. 

4.  Loaf  bread  is  ufually  made  of  wheat  flour, 
which  is  found  moil  proper  for  this  purpofe,  in  confc- 
quence  of  the  great  proportion  of  gluten  which  it  con¬ 
tains.  Rye  is  alfo  frequently  employed  in  making 
bread,  but  being  deficient  in  the  proportion  of  gluten, 
it  is  lefs  proper  for  the  purpofe.  Bread  made  of  rye 
has  not  the  lightnefs  and  poroufnefs  of  the  wheaten 
loaf.  Parmentier  has  deferibed  a  procefs  for  making 
bread  from  potatoes.  The  potatoes  are  boiled  and 
reduced  to  a  fine  pafte ;  but  before  they  can  be  con¬ 
verted  into  bread,  it  is  neceffary  to  add  an  equal 
weight  of  flarch  obtained  from  the  fame  root.  In 
this  way  a  white,  Well-raifed  bread,  it  is  faid,  is  ob¬ 
tained. 

To  a  fermentation  fomewhat  fimilar  is  aferibed  the 
production  of  the  colouring  matter  of  fome  vegetable 
fubftances,  as  for  inftance  that  of  indig#  ;  in  this,  how¬ 
ever,  greater  changes  are  effected.  In  this  procefs 
the  indigo  plants  are  put  into  watCr,  which  is  foon  agi¬ 
tated  with  an  inteffine  motion.  It  is  alfo  accompanied 
with  an  inereafe  of  temperature,  the  production  of  a 
frothy  matter  on  the  furface,  and  the  evolution  of  an 
elaflic  fluid,  which  is  a  mixture  of  carbonic  acid  and 
carbonated  hydrogen  gas.  During  this  procefs,  the 
colouring  matter  of  the  plant  is  feparated  and  preci¬ 
pitated,  from  which  Fourcroy  propofes  to  denominate 
this  the  colouring  fermentation. 

IV.  Of  the  Putrid  Fermentation  of  Vegetables. 

1 .  The  putrefactive  procefs  is  the  laft  ftage  in  the 
decompofition  of  vegetable  matters.  In  fome  the  parts 
are  completely  feparated,  and  refolved  into  their  pri¬ 
mary  elements  by  the  efcape  of  thofe  fubflances  by 
which  they  were  mutually  held  together.  In  others, 
new  compounds  are  formed,  by  a  new  fet  of  attractions 
and  combinations. 

2.  Several  conditions  are  neceffary  to  promote  pu¬ 
trefaction.  The  firft  requifite  is  water,  without  which 
the  procefs  does  not  go  on.  When  vegetables  are  kept 
perfectly  dry,  they  undergo  no  change.  The  contact 
of  air  is  alfo  neceffary,  and  a  moderate  temperature. 
When  the  temperature  is  too  high,  the  moifture  is 
carried  off  by  evaporation,  before  the  changes  in 
which  this  procefs  confifts  can  be  effected  5  but  when 
the  moifture  is  not  carried  off,  the  higher  the  tem¬ 
perature,  the  more  rapid  is  the  putrefaCtion. 

3.  When  vegetables  are  placed  in  proper  circum- 
ftanees  to  favour  this  procefs,  the  colour  and  confid¬ 
ence  arc  foon  changed  ;  the  texture  is  deftroyed, 
the  fibres  are  feparated  *,  the  foft  and  liquid  parts  fwell 
up  and  are  covered  with  froth ;  elaftic  fluids  are  dif- 
engaged,  the  temperature  is  increafed,  and  fometimes 
fo  high  as  to  produce  aaual  inflammation.  The  gafes 
which  are  difengaged,  are,  after  the  procefs  has  fairly 


commenced,  accompanied  with  a  fetid  odour.  They  Copper; 
are  compofed  of  a  mixture  of  carbonated  hydrogen,  y^tSof 
carbonic  acid,  and  azotic  gafes.  After  thefe  phenome- . 
na  have  continued  for  fome  time,  which  is  longer  or 
fhortcr,  according  to  the  nature  and  confidence  of  the 
vegetable  matters,  great  part,  it  appears,  has  been  dif- 
fipated  by  evaporation.  There  remains  a  dark  colour¬ 
ed  fubftancc,  containing  the  more  fixed  materials  of  the 
vegetable,  as  the  earths  combined  with  the  acids  and 
part  of  the  carbone.  2 324 

4.  In  obferving  the  neceffary  conditions,  the  pheno-  Changes, 
mena,  and  the  products  of  the  putrid  fermentation  of 
vegetables,  the  influence  of  the  numerous  attractions 
of  the  different  materials  which  enter  into  their  com- 
pofition  is  manifeft.  Part  of  the  hydrogen  combines 
with  the  oxygen,  and  is  carried  off  in  the  ftate  of 
water,  part  cfcapes  in  the  ftate  of  gas  combined  with 
a  portion  of  carbone,  and  another  portion  of  hydrogen 
unites  with  the  azote  of  thofe  plants  which  contain  it, 
and  forms  ammonia.  A  fourth  part  remains  behind, 
and  communicates  odour  and  colour  to  the  refiduary 
mafs.  The  carbone  combines  partly  W'ith  the  dif¬ 
engaged  hydrogen,  partly  with  the  oxygen,  forming 
carbonic  acid,  and  part  remains  behind.  The  oxygen  is 
divided  between  the  hydrogen  and  carbone,  forming 
compounds  of  which  thefe  elements  are  the  bafe. 

Sect.  III.  Of  the  Component  Parts  of  Vegetables. 

1.  Having  in  the  two  former  feCtions  given  a  fhort 

view  of  the  fun&ions  and  fpontaneous  decompofition 
of  plants,  we  are  now  to  conftder  the  nature  and 
properties  of  thofe  fubftances  which  enter  into  their  $ 

compofition.  Some  of  thefe  fubftances  are  obtained  Obtained 
from  plants,  while  they  continue  to  exhibit  the  phe-t>y  different 
nomena  of  vegetation  }  fuch  are  faccharine  matters  proceffes. 
obtained  from  the  fap,  which  is  extracted  by  wound¬ 
ing  the  bark  and  wood,  without  much  feemitig  injury 

to  the  health  and  growth  of  the  plant  ;  and  fuch  too 
are  gummy  and  relinous  matters,  which  many  plants 
throw  off  by  fpontaneous  exudation  5  and  which,  fo  far 
from  being  injurious,  is  perhaps  neceffary  in  fome  de¬ 
gree  to  vegetation ;  but,  in  general,  the  fubftances  form¬ 
ed  during  the  procefs  of  vegetation,  or  which  are  con- 
ftituent  parts  of  vegetable  matters,  can  only  be  obtained 
by  the  deftruCtion  of  the  vegetable  itfelf.  Thefe  are 
procured  by  different  proceffes,  which  we  fhall  fhortly 
deferibe,  in  treating  of  the  nature  and  properties  of 
each  individual  fubftance. 

2.  The  component  parts  of  vegetables,  fo  far  as  they  Enumera- 
have  been  examined,  and  fufftciently  characterized  by  tion  of  fub- 
diftinCt  properties,  may  be  enumerated  under  the  fol-^ances# 
lowing  heads  : 

1.  Gum, 

2.  Sugar, 

3.  Jelly, 

4.  Acids, 

5.  Starch, 

6.  Albumen, 

7.  Gluten, 

8.  Extractive  matter, 

9.  Colouring  ditto, 

10.  Bitter  ditto, 

11.  Narcotic  ditto, 


12.  Oil 
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12.  Oils, 

13.  Wax, 

14.  Camphor, 

15.  Caoutchouc, 

16.  Refins, 

17.  Gum-refins, 

18.  Wood, 

19.  Tan, 

20.  Suber, 

21.  Alkalies, 

22.  Earths, 

23.  Metals. 

L  Of  Gum. 
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1.  Gum  exudes  from  many  trees  during  the  procefs 
of  vegetation,  in  the  form  of  a  vifeid,  tranfparent,  in- 
hpid  fluid.  .  The  finer  kind  of  gum  is  obtained  chiefly 
from  the  mimqfa  nilotica,  a  plant  which  is  very  common 
in  many  parts  of  Africa.'  This  gum  is  ufually  diftin- 
guiflied  by  the  name  of  gum  arable.  After  it  feparates 
from  the  tree,  the  watery  part  evaporates,  and  the  gum 
remains  behind.  It  has  then  fome  degree  of  hardnels, 
and  is  fo  brittle  that  it  may  be  reduced  to  fine  powder. 
It  retains  its  tranfparency,  is  generally  of  a  yellow  co¬ 
lour  5  but,  when  pure,  it  is  entirely  colourlefs.  It  has 
neither  tafle  nor  fmell.  The  fpecific  gravity  is  from 
1.316  to  1.481. 

2.  Gum  is  not  changed  by  expofure  to  the  air,  but 
it  is  deprive  -  of  its  colour  by  the  action  of  the  fun’s  light. 
When  it  is  expofed  to  heat,  it  becomes  loft,  fwells  up, 
gives  out  air-bubbles,  blackens,  and  is  reduced  to  char¬ 
coal.^  During  the  change  it  gives  out  very  little  flame, 
and  is  greatly  enlarged  in  volume.  It  readily  dilfolves 
in  water.  The  folution  is  thick  and  adhefive,  and  well 
known  as  a  .pafle,  under  the  name  of  mucilage .  This 
folution  is  little  difpofed  to  decompofition.  By  evapo¬ 
ration  the  whole  of  the  gum  may  be  obtained  un¬ 
changed. 

3.  Gum  is  folnble  in  the  vegetable  acids  without  de¬ 
composition.  Sulphuric  acid  decompofes  it,  and  con¬ 
verts  it  into  water,  acetic  acid,  and  charcoal.  With 
the  a {fiHance  of  heat,  muriatic  acid  produces  a  fimi- 
lar  effeft.  Oxymuriatic  acid  converts  it  into  citric 
acid. 

Gum  is  foluble  in  nitric  acid  with  the  affiflance  ef 
heat.  .  Nitrous  gas  is  emitted  during  the  folution,  and, 
when  it  cools,  facladlic  acid  is  depoll  ted.  Malic  acid 
appears  at  the  fame  time  $  and  by  continuing  the  heat, 
the  gum  is  at  lafl  converted  into  oxalic  acid.  Four 
hundred  and  eighty  grains  of  gum  digefled  with  fix 
ounces  of  nitric  acid,  afforded  Mr  Cruickfliank  2 to 
grains  of  oxalic  acid,  and  fix  grains  of  oxalate  of  lime. 

4.  By  pouring  alcohol  into  a  mucilaginous  folution, 
the  gum  is  precipitated,  fo  that  it  is  infoluble  in  this  li¬ 
quid.  It  is  alfo  infoluble  in  ether. 

5.  Mr  Cruickfliank  dillilled  480  grains  of  gum  arabic 
by  expofing.  it  to  a  red  heat  in  a  glafs  retort,  and  ob¬ 
tained  the  following  produ6ls  : 

Acetic  acid  mixed  with  fome  oil  210  grs. 

Carbonated  hydrogen  and  carbonic  acid  gales  3  64 
Charcoal  -  -  96 

Lime  and  a  little  phofphate  of  lime  -  20 
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Thus  the  conflituent  parts  of  gum  are,  oxygen,  Ly-  Component 
drogen,  carbone,  azote,  and  lime.  i>arts 

6.  Befides  gum  arabic,  the  properties  of  which  we  y~eSetabjcr; 
have  now  deferibed,  there  are  different  fpecies  of  gum  2332 
obtained  from  different  plants,  which,  however,  in  their  Conftitu- 
gcneral  properties  refenible  gum  arabic.  In  feme  in-ents* 
deed  they  feem  to  be  different,  but  thefe  differences  have  n,23.^, 
not  been  diftin&ly  afeertained.  Gum  tragacanth,  the  fom  otLr 
produce  of  the  ajlraga/us  tragacantha ,  which  is  in  theplaat?. 
form  of  vermicular  maffes,  is  lefs  tranfparent  than  gum 

arabic,  lefs  foluble  in  water,  and  more  adhefive  \  but 
yields  by  diflillation  fimilar  produdls.  Gum  obtained 
from  the  cherry  and  plum  tree,  is  of  a  brownifli 
colour,,  fofter  and  more  foluble  in  water,  but  f'eems 
othenviie  to  poffefs  nearly  the  fame  properties  as  gum 
arabic, 

7.  Gum  in  the  Rate  of  mucilage  exifb  in  a  great  num-  Muciiag* 
ber  of  plants,  and  efpecially  in  the  roots  and  leaves.  exifts  in 
It  feems  to  be  molt  abundant  in  bulbous  roots,  as  thofe  ir|ar,y 
of  the  hyacinth,  whieh  contain  fucli  a  quantity  that  l>IantS‘ 
they. may  be  advantagcoufly  employed  in  place  of  gum 
arabic.  It  is  obtained  alfo  in  confiderable  quantity 
from  many  of  the  lichens,  and  moil  of  the  fuci.  Mu¬ 
cilage  is  found  in  greatefl  proportion  in  young  plants, 
but  this  proportion  diminifhes  with  the  age  of  the  plant. 

It  is  a  principal  conflituent  in  the  leaves  and  roots  of 
efculent  vegetables.  2 

#  8.  In  the  Rate  of  mucilage,  gum  conflitutes  a  nutri-Ufes^ ° 
tious  aliment.  On  account  of  its  adhefive  properties, 
it  is  employed  as  a  pafle,  and  by  the  calico-printers  to 
mix  with  their  colours  to  give  them  confiflency.  It  is 
well  known  as  a  component  part  of  ink,  to  prevent 
tne  precipitation  of  its  more  infoluble  ingredients, 
and  it  forms  a  very  valuable  article  in  the  Materia 
Medica. 


II.  Of  Sugar. 
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1 .  Sugar  exifls  in  every  part  of  plants.  It  is  found  Ir1  all  parts 
in  the  roots,,  as  thofe  of  the  carrot  and  beet  root  5  inof  Plants- 
the  items,  as  in  the  birch,  the  maple,  fome  palms,  and 
efpecially  the  fugar-cane;  in  the  leaves,  as  thofe  of  the 

aih  ;  in  the  flowers,  the  fruits,  and  feeds. 

2.  But  the  fugar  which  now  forms  a  very  extenfive -Sugarcane, 
article  of  commerce,  and  may  be  confidered  as  a  necef- 

fary  of  life,  is  entirely  obtained  from  the  juice  of 
the  fugar-cane,  which  is  chiefly  cultivated  in  the 
Eafl  and  Weft  Indies  for  the  purpofe  of  extrafting 
the  fugar.  When  the  plants  have  arrived  at  their 
full  growth,  which  in  the  Weft  Indies  is  in  the  courfe 
of  1 2  or  14  months,  they  are  cut  down  and  bruifed  Manufac- 
by  means  of  machinery  ;  the  juice  which  is  collec-  ture. 
ted,  is  conveyed  to  iron  boilers,  where  it  is  boiled 
with  the  addition  of  a  fmall  quantity  of  quicklime,  and 
the  impurities,  which  rife  to  the  furface  are  feummed 
off.  The  boiling  is  continued  till  it  acquires  the  con- 
fiftcnce  of  fyrup,  after  which  it  is  put  into  fiiallow  vef- 
fels,  where  it  is  allowed  to  cool  and  granulate.  In  ge¬ 
neral,  it  is  afterwards  put  into  hogfheads,  in  which  it  is 
imported  to  Europe,  the  bottoms  of  which  are  perfo¬ 
rated,  that  the  molafies  with  which  the  fugar  is  mixed 
may  be  allowed  to  drain  off.  Sometimes  It  is  put  into 
conical  earthen  veffels,  open  at  both  ends,  the  bafe  of 
which  is  covered  with  moifl  clay,  fo  that  the  water 
filters  through  the  fugar,  and  carries  with  it  a  greater  . 
quantity  of  the  molafies  and  other  impurities.  The  fu- 
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g^r  thus  treated,  is  called  clayed  fugar.  It  is  not  dif¬ 
ferent  from  the  former,  but  in  being  fomewhat  purer. 
The  addition  of  quicklime  in  the  boiling  is  fuppofed  to 
take  up  fome  vegetable  acids  which  prevent  the  granu¬ 
lation  of  the  fugar. 

3.  In  this  if  ate  the  fugar  is  known  in  commerce  by 
the  name  of  raw  Mufcovado  fugar .  It  is  ftill  farther 
purified  by  diffolving  it  in  water,  and  boiling,  when 
the  impurities  which  rife  to  the  furface  are  again  re¬ 
moved  \  a  quantity  of  lime  is  alfo  added,  and  it  is  clari¬ 
fied  with  blood.  When  boiled  down  to  a  proper  con- 
fiftency,  it  is  put  into  unglazed  earthen  veflels  of  a 
conical  fhape,  and  inverted,  to  allow  the  water  from 
the  moift  day  with  which  the  bafe  of  the  cone  is  cover¬ 
ed,  to  pafs  through  the  fugar,  and  carry  off  its  impuri¬ 
ties.  It  is  ftill  farther  purified  by  again  diffolving  it  in 
water,  and  fubje&ing  it  to  a  ftmilar  procefs.  Accord¬ 
ing  to  the  number  of  proceffes  to  whidi  it  has  been 
fubjeffed,  it  is  called  fingle  or  double  refined  fu¬ 
gar. 

4.  Sugar  in  this  ft  ate  is  of  a  white  colour  \  it  is  well 
known  for  its  fweet  tafte  j  it  has  no  fmell.  It  has  fome 
degree  of  tranfparency  when  it  is  cryftallized.  It  is  con- 
fiderably  hard *,  but  it  is  brittle,  and  may  be  eafily  re¬ 
duced  to  powder.  It  is  phofphorefcent  in  the  dark. 
When  the  folution  of  fugar  in  water  is  concentrated, 
it  cryftallizes  in  the  form  of  fix-iided  prifms,  terminated 
by  two-fided  furamits.  The  fpecific  gravity  of  fugar 
is  I.4045. 

5.  When  fugar  is  expofed  to  heat,  it  melts,  fwells  up, 
becomes  of  a  dark  brown  or  black  colour,  emits  air 
bubbles  with  a  peculiar  fmell,  w  hich  has  been  called  ca¬ 
ramel.  If  a  red  heat  be  applied,  it  fuddenly  burfts  into 
flames,  with  a  kind  of  explofion. 

6.  Neither  oxygen  nor  azote  have  any  a#ion  on  fu¬ 
gar.  It  is  not  altered  by  expofure  to  the  air.  If  the 
air  be  moift,  it  abforbs  a  little  water.  There  is  no  ac¬ 
tion  between  hydrogen  and  fugar.  It  is  very  foluble  in 
water ;  at  fo  low  a  temperature  as  48°,  water  diffolves 
its  own  weight  of  fugar.  This  power  increafes  with 
the  temperature  of  the  water.  When  water  is  faturated 
with  fugar,  it  is  called  fyrup,  which  by  concentration 
and  reft  affords  cryftals. 

7.  Sugar  is  foluble  in  many  of  the  acids.  It  is  de- 
compofed  by  fulphuric  acid  *  when  heat  is  applied, 
the  acid  itfelf  is  decompofed,  and  converted  into  ful- 
phurous  acid  5  and  a  great  quantity  of  charcoal  is  de- 
pofited. 

Nitric  acid  a#s  on  fugar  with  confiderable  violence ; 
an  effervefccnce  is  produced,  nitrous  gas  is  emitted ;  and 
the  fugar  is  converted  into  oxalic  and  malic  acids. 

Muriatic  acid  gas  is  flowly  abforbed  by  fugar,  which 
becomes  of  a  brown  colour,  and  acquires  a  very  ftrong 
fmell.  Sugar  is  inftantly  diffolved  when  it  is  thrown 
in  the  ftate  of  powder  into  liquid  oxymuriatic  acid  *,  it 
is  converted  into  malic  acid,  while  the  oxymuriatic  acid 
is  deprived  eff  its  oxygen,  and  reduced  to  the  ftate  of 
muriatic  acid.  Alcohol  readily  diffolves  fugar.  One 
part  of  fugar  is  foluble  in  four  of  boiling  alcohol. 
Sugar  alfo  combines  with  the  oils,  and  by  this  means 
they  may  be  mixed  with  water. 

8.  The  fixed  alkalies  combine  with  fugar,  and  de¬ 
prive  it  of  its  fweet  tafte ;  but  by  adding  fulphuric  acid, 
and  precipitating  the  fulphate  which  is  formed  by  means 
ef  alcohol,  the  tafte  is  reftored*  Some  of  the  earths 


as  lime,  combine  with  fugay,  and  form  fimilar  com-  Component 
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9.  The  fulphurets,  hydrofulphurets,  and  phofphurets 

of  the  alkalies  and  fome  of  the  earths,  decompofe  fugar,  2345 
and  reduce  it  to  a  ftate  fomewhat  fimilar  to  gum.  Sulphurets, 
Mr  Cruickfhank  diffolved  a  quantity  of  fugar  in  alco-&c’ 
hoi,  and  added  to  it  phofphuret  of  lime.  After  expos¬ 
ing  the  mixture  to  the  open  air  for  fome  days,  it  was 
evaporated,  and  water  was  added.  There  was  no  evo¬ 
lution  of  gas,  and  the  phofphuret  was  found  converted 
into  a  phofphate.  By  filtering  the  liquid,  and  by  eva¬ 
poration,  a  tenacious  fubftance,  refembling  gum,  re¬ 
mained  behind. 

10.  By  diftilling  fugar  in  a  retort,  the  firft  part  of 
the  product  is  water,  nearly  in  a  ftate  of  purity.  Acetic 
acid  with  a  little  oil  next  comes  over,  and  afterward 
empyreumatic  oil .  A  bulky  carbonaceous  matter, 
which  fometimes  contains  a  little  lime,  remains  behind. 

Mr  Cruickftiank  obtained  by  the  dift  illation  of  480 
grains  of  pure  fugar,  by  means  of  a  red-heat, 


Acetic  acid  and  oil,  270  grs. 

Charcoal,  .  120 

Carbonated  hydrogen  and  carbonic  acid  gafes  90 


480 
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Sugar,  therefore,  is  compofed  of  oxygen,  carbone,  Conftitueni 
and,  hydrogen.  The  proportions  of  its  conftituent parts, 
parts,  according  to  Lavoifier,  are  the  following  : 


Oxygen,  64 

Carbone,  28 

Hydrogen,  8 
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11.  Sugar  is  alfo  obtained  from  the  juice  of  the  ma-  Maple 
pie  tree  in  North  America.  The  juice  is  extra&ed  fugar. 
from  the  tree  during  the  afeent  of  the  fap  in  the  fpring 
feafon.  A  fingle  tree,  it  is  faid,  yields  from  20  to  30 
gallons  of  fap,  from  which  areeontained  five  or  fix  libs, 
of  fugar.  It  is  manufactured  in  the  fame  way  as  the 
juice  of  the  fugar-cane.  2348 

It  has  lately  been  propofed  to  extract  fugar  from  the  Beet  root, 
root  of  the  beet )  and  the  attempt  has  been  made,  even 
in  the  large  way*  by  Achard  of  Berlin.  The  pro¬ 
cefs  which  he  followed  is  to  boil  the  roots,  cut  them, 
into  flices,  aud  extra#  the  juice  by  preffure.  The 
roots  are  again  put  into  water  for  r  2  hours,  and  again 
fubjefted  to  the  prefs.  The  liquids  thus  obtained  are 
filtered  through  tiannel,  boiled  down  to  3,  and  filtered 
a  fecond  time.  The  remaining  liquid  is  reduced  by 
boiling  to  1  of  the  original  quantity,  and  again  filter¬ 
ed.  It  is  then  evaporated  to  the  confidence  of  fyrup. 

The  cruft  which  forms  on  the  furface  mull  be  broken 
from  time  to  time,  and  the  fpontaneous  evaporation 
allowed  to  continue  till  the  furface  is  covered  with  a 
vifeid  pellicle,  inftead  of  the  cryftals  which  firft  form 
on  it.  The  whole  mafs  is  then  introduced  into  woollen 
bags,  and  the  mucilage  is  feparated  by  preffure.  This 
fugar,  which  in  many  refpcCls  poffeffes  the  properties 
of  common  fugar,  is  contaminated  with  fome  matter, 
which  communicates  a  bitter  naufeous  tafte.  Many 
other  plants  alfo  contain  fugar,  either  in  the  roots,  the 
fap,  or  the  feeds.  It  exifts  in  wheat,  barley,  beans, 

peafe, 
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Component. peafe,  and  other  leguminous  feeds,  efpecially  when  they 
Parts  cf  are  young,  in  confiderable  quantity. 

Vegeta  es.  x  ufes  0£  fUgar  are  f0  familiar,  that  it  is  fcarce- 

*349  ty  neceffary  to  enumerate  them.  In  mod  countries 

Ufes.  where  it  can  be  obtained,  it  may  be  confidered  in 
fome  meafure  as  a  neceffary  of  life.  It  contains  a  great 
proportion  of  nutritious  matter.  It  is  not  changed  by 
the  a£lion  of  the  air,  fo  that  it  may  be  preferved  for 
any  length  of  time.  It  is  employed  to  preferve  other 
vegetable  matters  from  putrefaction,  and  fometimes  it 
is  alio  advantageoufly  applied  to  a  fimilar  purpofe,  in 
the  prefervation  of  animal  fubftances. 
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III.  Of  Jelly. 

1.  Jelly  is  a  foft  tremulous  fubftance  which  is  obtain¬ 
ed  from  the  juice  of  different  fruits,  efpecially  from 
currants  and  bramble  berries.  The  juice  is  extracted 
by  expreflion,  and  when  it  is  allowed  to  remain  at  reft, 
it  coagulates.  It  is  ftill  mixed  with  a  portion  of  a- 
queous  liquid  ;  but  this  being  poured  off,  and  the  coa¬ 
gulated  part  wafhed  with  water,  the  jelly  remains  near¬ 
ly  pure. 

2.  It  is  fometimes  perfe&ly  colourlefs,  but  frequent¬ 
ly  tinged  with  the  colouring  matter  of  the  fruit.  It 
is  of  a  foft,  tremulous  confidence,  and  has  an  agreeable, 
(lightly  acid  tafte.  It  diffolves  readily  in  hot  water, 
and  again  coagulates  on  cooling.  In  cold  water  it  is 
nearly  infoluble.  It  is  deprived  of  the  property  of 
coagulating  by  boiling,  and  then  it  is  fimilar  to  muci¬ 
laginous  matter. 

3.  By  coagulating  the  juices  of  the  fruits  which 
yield  jelly,  fepar.ating  the  liquid  parts  by  filtration, 
afterwards  wafhing  the  coagulum  with  cold  water, 
and  by  allowing  the  mafs  to  dry,  it  is  found  diminifhed 
in  bulk,  and  is  tranfparent  and  brittle,  having  many  of 
the  properties  of  gum  $  fo  that  it  has  been  fuppofed 
that  jelly  is  this  latter  fubftance  in  combination  with 
fome  vegetable  acid. 

4.  Jelly  is  converted  into  oxalic  acid  by  means  of 
nitric  acid.  It  combines  readily  with  the  alkalies  \ 
and  when  it  is  diftilled,  it  yields  a  conliderable  por¬ 
tion  of  acetic  acid  mixed  with  oil,  but  no  percepti¬ 
ble  quantity  of  ammonia.  Jelly  is  found  In  all  the 
acid  fruits,  as  in  goofeberries,  oranges,  and  lemons. 

IV.  Of  Acids. 

1.  The  acids  which  exift  in  many  vegetables  are  at 
©nee  recognized  by  their  tafte.  Thcfe  acids  were  for¬ 
merly  denominated  effential  falls  of  vegetables ,  and  it 
was  fuppofed,  that  all  effential  falts  were  the  fame,  and 
were  compofed  of  tartar,  or  vinegar.  But  Scheele’s 
difeovery  of  the  citric,  malic,  and  gallic  acids,  which 
poffefting  diftindl  properties  from  thofe  of  tartaric  and 
acetic  acids,  proved  the  contrary.  Some  vegetables 
contain  only  one  acid,  as  oranges  and  lemons,  which 
contain  citric  acid  only.  In  other  vegetables  two 
acids  are  found,  as  in  goofeberries  and  currants,  the 
malic  and  citric  acids ;  and  fometimes  three,  as  the 
tartaric,  citric,  and  malic  acids,  which  exift  together  in 
the  pulp  of  the  tamarind.  As  the  acids  which  exift 
in  vegetables  have  been  already  described,  with  the 
method  of  preparing  them,  it  is  now  only  neceffary 
to  enumerate  the  vegetable  acids,  fpecifying  at  the 
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fame  time  fome  of  the  plants  from  which  they  ai'e  ob-  Component 

tained.  Vegeta  bit  $r 

2.  Acetic  acid  has  been  discovered  in  the  fap  of ,  **  ^ 

fome  trees,  and  in  the  acid  juice  of  cicer  arietinum .  ^355 

In  the  latter  it  is  mixed  with  oxalic  and  malic  acids.  Acetic. 
Acetic  acid  was  dete&ed  by  Scheele  in  the  fambucus 
nigra  or  elder.  .  .  2^s6 

3.  Oxalic  acid  exifts  in  combination  with  potafh,  in  Oxalic, 
the  leaves  of  the  oxalis  acetofella  or  wood-forrel.  In 
other  fpecies  belonging  to  the  fame  genus,  and  in  fome 
fpecies  of  rumex,  it  is  in  the  ftate  of  acidulous  oxalate 

of  potafh.  Oxalate  of  lime  has  been  found  in  the  root 
of  rhubarb* 

4.  The  following  vegetable  fubftances  contain  tar-  Tartaric, 
taric  acid  3  in  which,  however,  it  is  combined  with 
potafh,  in  the  ftate  of  acidulous  tartrate  of  potafli. 

In  this  ftate  it  is  found  in  the  pulp  of  the  tamarind, 
the  juice  of  grapes,  of  mulberries,  of  rumex  acetofa 
or  forrel,  of  rheum  rapotiticum ,  or  rhubarb,  and  of 
agave  americana .  It  is  found  alfo  in  the  roots  of  tritiv 
cum  repensy  or  couch-grafs,  and  in  leontodon  taraxacum y 
or  dandelion.  ^5! 

5.  Citric  acid  is  found  in  the  juice  of  oranges  and  Citric, 
lemons,  in  the  berries  of  two  fpecies  of  vaccimumy  the 
oxycoccos  or  cranberry,  and  the  vitis  ideea  or  red 
whortleberry,  theprunus padus,  or  bird-  cherry,  folanum 
dulcamara ,  bitter-fweet,  or  nightfhade,  rofa  caninay  or 
wild  rofe. 

6.  Malic  acid  exifts  unmixed  with  other  acids,  in  Malic, 
the  apple,  the  barberry,  plum,  floe,  elder,  rowan,  or 
fruit  of  the  mountain  afh. 

In  the  goofeberry,  in  the  cherry,  ftrawberry,  cur¬ 
rants,  and  fome  other  fruits,  malic  and  citric  acids  are 
found  nearly  in  equal  proportions. 

Malic  acid  has  been  found  mixed  with  tartaric 
acid  in  the  agave  americanay  and  in  the  pulp  of  ta¬ 
marinds,  along  with  citric  acid.  Vauquelin  found  it 
combined  with  lime,  forming  a  malate  of  lime,  in  the 
fetnpervivum  tediorum  or  houfe-leek  ;  in  three  fpecie: 
of  fedum  or  ftane-crop,  namely  the  albutny  acrey  and 
telephium ;  in  different  fpecies  of  craffula  and  viefem - 
bryanthemumy  and  in  aru?n  maculatum . 

7.  Gallic  acid  is  found  in  a  great  number  of  plants,  Gaihc. 
and  in  them  it  exifts  chiefly  in  the  bark.  The  follow¬ 
ing  are  the  relative  proportions  of  the  quantity  of  gal¬ 
lic  acid  in  different  plants,  as  they  have  been  afceitain- 
ed  by  Mr  Biggin. 
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8.  Benzoic  acid  is  found  in  benzoin,  balfam  of  To-  Benzoic* 
lu  and  Peru,  liquid  fly  rax,  cinnamon,  and  vanilla. 
Fourcroy  and  Vauquelin  fufpeft  that  it  exifts  in  the 
anthoxanthum  odoratumy  or  fweetTcented  grafs,  which 
communicates  the  aromatic  flavour  to  hav. 
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9.  Pruftic  acid  has.  been  found  in  the  leaves  of  the 
laurocerafus  and  peach,  in  bitter  almonds,  in  the 
kernels  of  apricots  ;  and  it  is  fuppofe'd  that  it  exifts  al- 
fo  in  the  kernels  of  peaches,  of  plums,  and  cherries. 
It  is  obtained  from  the  kernels  of  apricots  by  diftilling 
Mater  off  them  with  a  moderate  heat  ;  and  if  lime  be 
added  to  the  concentrated  infufion  of  bitter  almonds,  a 
prufliate  of  lime  is  formed. 

10.  Phofphoric  acid  has  been  found  in  different  parts 
of  plants;  but  it  is  generally  combined  with  lime,  form- 
ing  a  phofphate  of  lime.  This  fait  exifts  in  the  leaves 
cf  many  trees,  in  the  aconitum  napellu? ,  or  monks-hood, 
and  in  all  kinds  of  grain. 

V.  Of  Starch. 

1.  If  a  pafte  be  formed  of  wheat  flour  and  water, 
•and  this  be  wafhed  with  additional  quantities  of  water, 
till  it  is  no  longer  turbid,  but  comes  off  pure  and  co- 
lourlefs,  the  mafs  which  remains  becomes  tenacious  and 
ductile.  This  is  called  gluten ,  which  will  be  afterwards 
deferibed.  If  the  water  with  which  the  pafte  was 
wafhed  be  allowed  to  remain  at  reft,  it  depofits  a  white 
powder,  which  is  diftinguifhed  by  the  name  of  fecula 
or  JlarcJu 

2.  Starch  is  of  a  fine  white  colour,  and  is  ufually  in 
the  ftate  of  concrete  columnar  malfes.  It  has  no  per¬ 
ceptible  fmell,  and  fcarcely  any  tafte.  It  is  little  al¬ 
tered  by  expofure  to  the  air  ;  when  it  is  expofed  to 
heat  on  a  hot  iron,  it  melts,  fwells  up,  becomes  black, 
and  burns  with  a  bright  flame.  The  charcoal  which 
remains,  contains  a  little  potafh.  When  it  is  diftillcd, 
it  gives  out  water  mixed  with  acetic  acid,  which  is  con¬ 
taminated  with  oil.  It  gives  out  alfo  carbonic  acid 
and  carbonated  hydrogen  gas. 

3.  Starch  is  not  foluble  in  cold,  but  forms  a  thick 
pafte  with  boiling  water,  and  when  this  pafte  is  allow¬ 
ed  to  cool,  it  becomes  femitranfparent  and  gelatinous  ; 
it  is  brittle  when  dry,  fomewhat  refembling  gum.  If 
this  pafte  be  expofed  to  moift  air,  it  is  decompofcd,  for 
it  acquires  an  acrid  tafte. 

4.  Sulphuric  acid  diffolves  ftarch  flowly  ;  fulphurous 
acid  is  difengaged,  and  a  great  quantity  of  charcoal  is 
formed.  r 

Muriatic  acid  alfo  diffolves  ftarcli,  and  the  folution 
refembles  mucilage  of  gum  arabic.  When  left  at  reft, 
a  thick,  oily,  mucilaginous  liquid  appears  above,  and 
a  tranfparcnt  ftraw-colourcd  fluid  below.  The  odour 
of  muriatic  acid  remains  ;  but  when  water  is  added, 
it  is  deflroyed,  and  a  ftrong  peculiar  fmell  is  emitted. 

Starch  is  alfo  foluble  in  nitric  acid,  with  the  evolu¬ 
tion  of  nitrous  gas.  The  folution  affumes  a  green 
polour,  and  when  heat  is  applied,  the  ftarch  is  con¬ 
verted  into  oxalic  and  malic  acids.  Some  part  of  the 
ftarch,  however,  is  infolublc  in  nitric  acid,  and  when 
this  is  feparated  by  filtration,  and  wafhed  with  water, 
it  has  a  thick  oily  appearance  like  tallow,  is  foluble 
in  alcohol,  and  when  diftillcd,  yields  acetic  acid,  and 
an  oily  matter  fimilar  to  tallow  in  colour  and  confid¬ 
ence. 

5.  Starch  is  infoluble  in  alcohol,  but  is  foluble  in 
the  alkalies  ;  injure  potafh  it  fwells  up,  becomes  tranf- 
parent  and  gelatinous,  and  is  then  fufceptible  of  folu¬ 
tion  in  alcohol.  The  component  parts  of  ftarch,  as  ap¬ 
pears  by  diftilling  it,  and  by  the  a&ion  of  re-agents, 
are  oxygen,  hydrogen,  and  carbone. 


6.  Starch  exifts  in  a  great  number  of  vegetable  fub-  Component 
fiances,  but  chiefly  in  the  roots  and  feeds,  and  partieu-  v^rts 
larly  thofc  which  are  employed  as  food.  ■. 

Starch,  it  is  well  known,  may  be*  obtained  from  the  ^69 
potato.  If  the  potato  be  grated  down  and  wafhed  with  Found  m 
water  till  it  comes  off  pure  and  colourlefs,  this  water roots  an(l 
being  left  at  reft,  depofits  a  fine  white  powder,  which  eecs*„ 
affumes  fomething  of  a  cryftallized  appearance,  and  is  potat^ 
heavier  than  wheat  ftarch.  237: 

Sago,  which  is  well  known  on  account  of  its  nutri-Sago. 
tious  qualities,  is  obtained  from  the  pith  of  different 
fpecies  of  palms  which  grow'  within  the  tropics.  The 
ftem  is  cut  into  pieces,  which  are  fplit  into  two ;  the 
pith  is  wafhed  out  with  cold  water,  which  being  left 
at  reft  depofits  the  ftarch.  The  water  is  poured  off, 
and  before  the  remaining  mafs  is  fully  dried,  it  is  for¬ 
ced  through  a  perforated  veffel,  and  granulated,  in 
which  ftate  it  is  brought  to  Europe. 

Saloup,  which  is  chiefly  compofed  of  ftarch,  is  pre- Saloup.** 
pared  from  the  roots  of  different  fpecies  of  orchis.  It 
is  moftly  imported  from  Perfia. 

Caffava,  or  caffada,  is  a  kind  of  bread  chiefly  com-  Caffava. 
pofed  of  ftarch,  which  is  much  ufed  as  an  article  of 
food  in  the  Weft  Indies.  It  is  prepared  from  the 
roots  of  the  jatropha  m&mhot .  The  roots  are  well 
wafhed,  grated  down,  and  put  into  bags,  which  are 
fubje£ted  to  ftrong  preffure.  By  this  procefs  the 
whole  of  the  juice  is  feparated.  This  juice,  or  fome¬ 
thing  at  lead  which  it  holds  in  folution,  when  taken 
internally,  is  a  deadly  poifon  to  moft  animals.  The 
matter  remaining  in  a  bag  is  dried  and  fifted,  and 
without  any  other  addition,  when  it  is  fpread  thin  on 
a  hot  ftone,  it  forms  a  cake,  which  is  the  caffada 
bread,  found  to  be  of  a  very  nutritious  quality,  in 
confequence  of  the  great  proportion  of  ftarch  which  it 
contains. 

Some  fpecies  of  the  tribe  of  lichen  contain  a  confi-  Lkhen. 
derable  proportion  of  ftarch,  as  the  lichen  rangiferinus, 
or  rein-deer  lichen,  which  affords  food  to  the  rein-deer, 
and  the  lichen  iflandicus  which  is  formed  into  bread 
by  the  Icelanders,  and  is  found  to  be  extremely  nutri¬ 
tious.  The  latter  has  lately  been  recommended  as 
a  remedy  in  confumption ;  but  it  probably  poffeffes  no 
other  virtue  in  the  cure  of  that  fatal  difeafe,  than  af¬ 
fording  a  great  proportion  of  nutritious  matter  in  fmall 
bulk. 

VI.  Of  Albumen. 

1.  The  exiftcnce  of  albumen  in  vegetable  fuhftances 
had  begun  to  be  doubted  by  chemifts,  till  it  was  late¬ 
ly  difeovered,  by  Vauquelin,  in  the  juice  of  the  carica 
papaya ,  or  papaw-tree ,  -which  grows  in  different  coun¬ 
tries  within  the  torrid  zone.  The  juice  which  exudes 
from  this  tree,  was  brought  home  in  the  liquid  ftate, 
mixed  with  an  equal  quantity  of  rum,  and  another 
portion  of  the  juice  was  in  the  ftate  of  extrafl.  The 
firft  was  of  a  reddifli  brown  colour,  was  femitranfpa¬ 
rent,  and  had  the  odour  and  tafte  of  boiled  beef.  The 
fecond  was  of  a  ycllowifh  white  colour,  femitranfpa¬ 
rent,  and  of  a  fvveetifli  tafte  ;  had  no  perceptible 
fmell,  but  was  of  a  firm  confiftence,  and  in  the  form  of 
fmall  irregular  maffes.  When  the  dried  portion  was 
macerated  in  cold  water,  it  was  almoft  entirely  diffol- 
ved.  When  nitric  acid  was  added,  a  copious  white 
precipitate  was  formed.  This  was  the  albumen  in  the 
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date  of  white  flakes.  When  the  extra#  of  this  juice 
was  fubjeCted  to  diftillation,  it  yielded  carbonate  ot  am¬ 
monia,  a  thick  fetid,  reddifh  coloured  oil,  carbonic  acid, 
and  carbonated  hydrogen  gaffes,  and  there  remained 
behind  a  light  carbonaceous  matter ;  which,  being 
burnt,  left  a  quantity  of  white  afhes,  confiding  almoft 
entirely  of  phofphate  of  lime. 

2.  From  other  experiments  to  which  this  matter  w  as 
fubjeCted  by  the  fame  chemiit,  from  its  folution  in  wa¬ 
ter,  its  coagulation  by  means  of  heat,  its  aCtion  with 
the  aeids,  the  alkalies,  metallic  folutions,  the  infufion 
of  nut-galls,  and  alcohol,  he  concludes,  that  it  is  preeife- 
ly  of  the  fame  nature  with  animal  albumen  ♦ 

VII.  Of  Gluten. 

1.  When  a  pafte  is  formed  with  flour  and  water,  and 
wafhed  wTith  more  water  till  it  paffes  off  pure  and  co- 
lourlefs,  a  tenacious,  duCtile,  foft,  elaftic  mafe  remains 
behind,  which  is  gluten. 

2.  This  fubftance  is  of  a  gray  colour,  extremely  duc¬ 
tile  and  tenacious,  and  poffeffes  confiderable  elaftici- 
ty.  It  has  a  peculiar  fmell,  but  no  perceptible  tafle. 
When  it  is  fuddenly  dried,  it  increafes  much  in  vo¬ 
lume,  and,  when  it  is  expofed  to  heat,  it  cracks,  fwells, 
blackens,  and  burns  like  horn,  exhaling  a  fetid  odour. 
When  it  is  diffilled,  it  yields  water  impregnated  with 
ammonia,  and  an  empyreumatic  oil ;  charcoal  remains 
behind.  When  mpift  gluten  is  expofed  to  the  air,  it 
gradually  dries,  becomes  hard,  brittle,  (lightly  tranf- 
parent,  and  of  a  brownifh  colour,  having  Tome  refem- 
blance  to  glue.  When  it  is  broken,  it  refembles  the 
fraCture  of  glafs.  It  is  infoluble  in  water,  but  retains 
a  portion  of  it,  which' it  abforbs,  and  to  which  the  ela- 
fticity  and  tenacity  are  owing.  It  is  deprived  of  thefe 
properties  by  boiling.  < 

3.  When  it  is  kept  moift,  it  ferments  with  the  evo¬ 
lution  of  hydrogen  and  carbonic  acid  gafes.  An  of- 
fenfivc  putrid  odour  is  given  out  at  the  fame  time. 
The  g]uten  afterwards,  if  the  procefs  be  allowed  to  go 
on,  exhales  the  fmell,  and  acquires  the  tafte  of  cheefe. 
In  this  ftate  it  is  found  to  contain  ammonia  and  acetic 
acid. 

4.  Gluten  is  foluble  in  all  the  acids.  It  is  precipi¬ 
tated  from  this  folution  by  all  the  alkalies,  and  is  then 
nearly  in  the  date  of  extractive  matter,  being  deprived 
of  its  eladicity.  It  is  decompofed  by  concentrated  ful- 
phuric  acid  \  hydrogen  gas  is  emitted,  and  water,  char¬ 
coal,  and  ammonia  are  formed.  It  is  alfo  decompofed 
by  nitric  acid  •,  azotic  gas  is  emitted,  and  if  the  heat 
be  continued,  a  portion  of  oxalic  acid  is  formed.  Yel¬ 
low  coloured  oily  flakes  are  precipitated.  After  gluten 
is  fermented,  it  is  foluble  in  acetic  acid,  and  this  folu¬ 
tion  tnay  be  employed  as  a  varnifh. 

5.  Gluten  is  infoluble  in  alcohol  and  in  ether  \  but 
•  if  fermented  gluten  be  triturated  with  a  little  alcohol, 

and  afterwards  mixed  with  a  quantity  of  the  fame  liquid, 
part  of  it  is  diffolved  and  forms  a  varnifh,  which  may 
be  employed  either  for  paper  or  wood,  for  cementing 
china,  or  for  mixing  with  vegetable  colours  that  arc 
ufed  as  paints.  Pieces  of  linen  dipped  in  this  varnifh, 
adhere  ftrongly  to  other  bodies,  and  if  lime  be  added 
to  the  folution,  it  conilitutes  a  good  lute. 

6.  With  the  afliftancc  of  heat  gluten  is  foluble  in 
the  akalies  and  when  they  are  much  concentrated  it 
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is  decompofed,  and  formed  into  a  kind  of  foap,  confifl-  Component 
ing  of  oil  and  ammonia.  v^tables 

7.  It  appears  from  the  diffillation  of  gluten,  and  ■  *  y  .  j 
from  its  fpontaneous  decompofition,  that  it  confifts^  of  2382 
oxygen,  hydrogen,  carbone,  and  azote.  The  vapour  Compoii- 
which  is  evolved  during  the  fermentation  of  gluten, tlor1, 
blackens  filver,  from  which  it  is  inferred  that  fulphur 

is  one  of  its  conflituent  parts.  From  the  properties 
and  compofition  of  gluten,  the  refcmblance  between 
this  fubftance  and  animal  matter  is  fufhciently  obvi- 

ous*  t  *  23  S3 

8.  Gluten  exifts  in  greatefl  abundance  in  wheat  In  wheat, 
flour,  but  it  is  found  in  a  great  number  of  plants,  and 

in  different  parts  of  vegetables.  It  exifts  in  confider- 
able  proportion  in  the  juice  of  the  leaves  of  many  Leaves, 
plants,  as  thofe  of  the  cabbage,  crefles,  &c.  When 
this  juice  is  procured  by  expreflion,  filtered  through  a 
cloth,  and  allowed  to  remain  at  reft,  it  depofits  in  the 
courfe  of  fome  days,  a  greenifh  powder,  w  hich  has  been 
called  the  green  feeulaof  plants.  Thisfecula  is  chief¬ 
ly  compofed  of  gluten  mixed  with  a  refmous  matter, 
which  gives  it  its  colour,  and  a  portion  of  woody  fibre. 

If  this  juice  be  expofed  to  the  temperature  of  about 
130°,  the  fecula  coagulates  in  the  form  of  large  flakes. 

It  dries  when  feparated  from  the  water,  and  affumes  the 
appearance  of  horn.  When  it  is  treated  like  gluten, 
it  alfo  acquires  the  fmell  and  tafte  of  cheefe. 

Gluten  has  been  found  in  acorns,  chefnuts,  and  horfe-  jn  feeds  and 
chefnuts,  in  barley,  rye,  peafe,  and  beans  ^  in  apples  fruits, 
and  quinces  5  in  the  leaves  of  fedu?n  of  different  fpe- 
cies,  hemlock,  borrage,  faffron  5  in  the  petals  of  the 
rofe,  in  the  berries  of  the  elder,  and  in  the  grape. 

None  was  detected  in  the  potato  by  Prouft,  although 
he  found  it  in  fever al  other  roots. 

A  fubftance  which  refembles  the  fibrina  of  the 
blood,  was  found  by  Vauquelin  in  the  juice  of  the  pa- 
paw-tree.  When  tfyis  juice  is  mixed  with  water,  part 
is  diffolved,  and  part  remains  infoluble.  The  latter 
has  a  greafy  appearance,  becomes  foft  in  the  air,  vifeid, 
brown,  and  femitranfparcnt.  It  melted  when  thrown 
on  burning  coals,  while  drops  of  greafe  exuded.  It 
wras  entirely  confumed,  without  leaving  any  refiduum. 

But  according  to  fome,  this  fubftance  is  exaCtly  fimilar 
to  gluten,  and  therefore,  is  not  to  be  confidered  as  one 
of  the  conftituents  of  vegetable  matter. 

9.  Gluten  is  one  of  the  mod;  important  of  the  com-  ufes. 
ponent  parts  of  vegetable  fubftances.  It  is  one  of  the 
chief  ingredients  in  wheat,  and  to  this  it  is  owing  that, 
wheat  flour  is  fit  for  being  formed  into  bread. 

VIII.  Of  Extractive  Matter. 

1.  The  wrord  extraft  was  formerly  employed  to  fig-prepanL 
nify  the  infpiffated  juices  of  vegetables,  but  of  late  it  non. 
has  been  limited  to  a  peculiar  principle  poffeffedof  dif- 

tinCl  properities.  If  faffron  be  infufed  in  water  for 
fome  time,  and  if  the  infufion  be  filtered  and  evaporated, 
to  drynefs,  the  refiduum  is  that  fubftance  to  which  the 
name  of  extractive  principle  is  given. 

2.  The  following  properties  of  extxatt  were  afeer-  pi0pirtL% 
tained  by  Vauquelin.  1.  All  extraCls  have  an  acid 

tafte.  2.  If  a  few  drops  of  ammonia  be. added  to  a  fo¬ 
lution  of  cxtraCt,  a  brown  precipitate  informed,  which, 
conftfts  of  lime,  and  part  of  the  extraCt  becomes  in-, 
foluble.  3.  Sulphuric  acid  difengages  a  penetrating 
acid  vapour,  which  is  found  lobe  acetic  acid.  4.  When, 
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quicklime  is  added  to  a  folution  of.  extradive  matter, 
ammonia  is  difengaged.  A  folution  of  fulphate  of 
I*  alumina  without  excefs  of  acid,  being  poured  into  a  fo- 
lution  of  extractive  matter,  and  boiled,  there  is  formed 
in  the  liquid  a  flaky  precipitate  which  is  corapofcd  of 
alumina  and  vegetable  matter,  and  rendered  infoluble 
in  water.  6.  Almoft  all  metallic  folutions  produce 
a  fimilar  effed.  With  muriate  of  tin  an  infoluble 
brown  precipitate  is  formed,  which  is  compofed  of  the 
oxide  of  tin  and  vegetable  matter.  .  7.  Oxymuriatic 
acid  poured  into  a  folution  of  extradive  matter,  forms 
a  copious,  dark  yellow  precipitate.  Muriatic  acid  re¬ 
mains  in  the  folution.  8.  If  wool,  cotton,  or  thread, 
be  impregnated  with  alum,  and  boiled  with  a  fo¬ 
lution  of  extradive  matter,  thefe  fubftances  become 
charged  with  a  great  quantity  of  the  extradive  fub- 
ftance,  they  afliime  a  fawn-brown  tint,  and  the  folu¬ 
tion  lofes  a  great  deal  of  its  colour.  The  feme  effed 
is  produced  by  immerfing  the  fubftances  to.  be  dyed  in 
a  folution  of  muriate  of  tin.  The  effed  is  ftill  better,  if 
oxymuriatic  acid  be  employed  inftead  of  alum.,  or  the  fo¬ 
lution  of  muriate  of  tin.  9*  When  extradive  matter 
is  diftilled  in  an  open  fire,  it  yields  an  acid,  liquid, 
which  contains  a  greater  portion  of  ammonia  than 
when  it  is  diftilled  in  the  humid  way  with  lime  or  alka¬ 
li.  •  10.  When  extradive  matter  is  diflolved  in  water, 
and  is  left  expofed  to  the  open  air,  it  is  completely  de- 
compofed.  The  carbonates  of  potafh,  of  ammonia,  and 
of  lime,  and  feme  other  mineral  falts  which  previoufly 
exifted  in  the  extradive  matter,  and  are  indcftrudible 
by  putrid  fermentation,  remain  behind. 

3.  It  appears  that  extradive  matter  is  found  in 
greater  proportion  in  old  plants.  It  is  found  in  dif¬ 
ferent  parts  of  the  plant.  It  frequently  forms  one  of 
the  conftituents  of  the  fap.  It  is  this  extradive  mat¬ 
ter  which  precipitates  during  the  evaporation  of  the 
fap,  or  when  oxymuriatic  acid  is  added. to  it. 

Extradive  matter  has  been  found  in  the  bark  of 
many  trees,  and  it  is  fuppofed  that  it  exifts  in  all  barks 
which  poffefs  an  aftringent  property.  It  has  been  found 
in  the  bark  of  the  common  willow,  the  Leicefter  willow, 
the  oak,  and  the  elm. 

Extradive  matter  has  been  obtained  from  the  in- 
fufion  of  catechu,  in  which  it  is  united  with  tan.  If 
the  powder  of  catechu  be  repeatedly  wafhed  with  wa¬ 
ter,  tfye  liquid  which  paffes  off  no  longer  precipitates 
gelatine.  The  refiduum  is  extradive  matter,  of  a  red- 
difh -brown  colour,  has  no  fmell,  but  a  flightly  aftrin¬ 
gent  tafte.  The  folution  in  water  is  at  firft  yellow- 
ifh-brown,  but  acquires  a  red  colour  by  expofure  to 
the  air.  Many  of  the  metallic  falts  form  a  precipi¬ 
tate  with  the  folution  of  this  matter.  Linen  boiled  in 
it  almoft  extrads  the  whole,  and  becomes  of  a  light 
red  brown  Colour.  Extradive  matter  feftens  when  ex¬ 
pofed  to  heat  3  the  colour  becQmes  darker,  but  it  does 
not  melt.  When  it  is  diftilled,  it  yields  carbonic  and 
carbonated  hydrogen  gafes,  acetic  acid,  and  a  fmall 
portion  of  extradive  matter  unchanged.  A  light  por¬ 
ous  charcoal  remains  behind. 

The  infufion  of  the  leaves  of  fenna  is  of  a  brown  co¬ 
lour,  has  a  peculiar  aromatic  odour,  and  a  bitter  tafte. 
When  the  air  of  the  atmofphere  or  oxygen  gas  is 
made  to  pafs  through  this  infufion,  a  yellow  coloured 
precipitate  is  formed.  It  is  produced  alfe  by  adding 
to  the  folution  muriatic  or  oxymuriatic  acid.  In  this 


ftate  the  extradive  matter  has  combined  with  oxygen,  Composer^ 
and  has  affirmed,  a  yellow  colour,  and  being  no  longer  Parts  of 
feluble  in  water,  it  is  precipitated.  The  tafte  is  flight-  yegetablcv 
ly  bitter.  It  is  feluble  in  alcohol,  but  when  water  is  'r-uJ' 
added,  it  is  thrown  down.  It  is  folublc  alfe  in  al¬ 
kalies,  and  forms  with  them  a  deep  brown  folution. 

When  placed  on  burning  coals,  it  gives  out  a  denfe 
fmoke,  exhales  an  aromatic  odour,  and  leaves  behind  a 
fpongy  mafs  of  charcoal.  ^ 

Extradive  matter  is  obtained  from  the  infufion  of  Peruvian 
Peruvian  bark,  which  being  united  with  oxygen,  be- bark, 
comes  of  a  fine  red  colour.  It  is  obtained  by  boiling 
water  on  it,  and  by  flow'  evaporation,  and  then  diffolving 
what  remains  in  alcohol.  By  evaporating  the  alcohol, 
the  peculiar  extradive  matter  is  depofited.  The  mat¬ 
ter  thus  obtained  was  of  a  brown  colour,  of  a  bitter  ‘ 
tafte,  feluble  in  hot  water  and  alcohol,  but  infoluble 
in  cold  water.  It  is  of  a  black  colour  when  dry, 
and  brittle.  It  breaks  with  a  polifhed  fradure.  With 
the  addition  of  lime-water  it  was  precipitated  in  the 
form  of  a  fine  red  powder,  which  combined  with  al¬ 
kalies,  but  is  infoluble  in  water  _and  alcohol. 

IX.  Of  Colouring  Matter. 

1.  Colouring  matter  is  extraded  from  a  number  ofExifts^n 
plants  for  the  purpofes  of  dyeing,  as  from  madder,  car-  many 
thamus,  brazil  wood,  logwood,  yellow  weed  or  refedaP*ants* 
luteola,  fuftic  or  yellow-wood,  anatto,  and  indigo. 

2.  The  colouring  matter  of  madder  or  rubia  tine-  Madder. 
torum ,  is  feluble  in  alcohol.  By  evaporation  it  leaves 

a  refiduum  of  a  dark  red  colour.  A  violet  precipitate 
is  formed  in  this  folution  by  a  fixed  alkali..  Sulphu¬ 
ric  acid  produces  a  Tawn-coloured  precipitate,  and  ful¬ 
phate  of  potafh,  a  beautiful  red.  Precipitates  of  dif¬ 
ferent  fhades  of  colour  are  obtained  with  alum,  nitre, 
chalk,  acetate  of  lead,  and  muriate  of  tin.  2^6 

3.  Carthamus  (tindorius)  contains  two  colouring  Cartharaus# 
matters,  the  one  yellow  and  the  other  red.  The  firft 

only  is  feluble  in  water,  but  the  folution  is  turbid.  It 
becomes  tranfparent  with  the  addition  of  acids  3  with 
alkalies  it  inclines  to  an  orange  colour  3  a  fawn-colour¬ 
ed  precipitate  is  formed,  and  then  the  folution  becomes 
clear.  Alum  produces  a  dark  yellow  precipitate,  but 
not  very  copious.  A  flight  tindure  is  extraded  from 
the  flowers  of  this  plant  by  means  of  alcohol,  after 
the  whole  of  the  yellow  matter  has  been  diffolved  by 
water.  2^ 

4.  Brazil  wood,  or  firnambouc ,  is  much  employed  Brazil 
in  dyeing.  A  recent  decodion  of  this  wood  gives  a  wood, 
red  precipitate  inclining  to  fawn  colour  with  fulphuric 
acid.  The  liquid  in  which  the  folution  was  made  re¬ 
mains  tranfparent  and  of  a  yellow  colour.  With  the 
firft  addition  of  nitric  acid  the  tindure  firft  paffes 

to  a  yellow  colour  3  but  with  a  greater  quantity,  be¬ 
comes  of  a  dark  orange  yellow  and  tranfparent,  after 
having  depofited  a  matter  fimilar  in  colour  to  the  for¬ 
mer,  but  more  copious.  The  feme  changes  take  place 
with  the  muriatic  acid  as  with  the  fulphuric. 

5.  Logwood  or  Campeachy  wood  yields  its  colouring  Rogwocfl. 
matter  to  water  and  to  alcohol,  but  more  copioufly  to 

the  latter.  The  tindure  of  logwood,  or  the  folution  in 
alcohol,  is  of  a  beautiful  red  colour,  inclining  to  violet 
or  purple.  Thefe  different  fhades  are  more  obvious  in 
the  decodion  in  water.  When  the  aqueous  folution  is 

left 
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left  to  itfelf,  it  firft  becomes  yellow,  and  then  changes 
to  black.  The  addition  of  acids  produces  a  yellow 
colour  3  alkalies  deepen  the  colour  and  reftorc  the 
purple  or  violet.  Sulphuric,  nitric,  and  muriatic  acids 
throw  down  a  light  precipitate  which  feparates  ilow- 
ly.  Sulphate  of  iron  communicates  a  biuith  colour 
fomewhat  refembling  ink.  A  copious  precipitate  of  a 
iimilar  colour  is  formed  at  the  fame  time. 

6.  Yellow  weed,  or  dyers  weed  ( refeda  luteola ,  Lin.) 
in  folution  in  water  yields  a  yellow  colour  inclining  to 
brown.  When  it  is  diluted  with  a  greater  quantity 
of  water,  the  yellow  colour  which  was  more  or  lefs 
bright  changes  a  little  to  green.  The  colour  becomes 
paler  with  the  addition  of  acids*  It  becomes  deeper 
by  the  a&ion  of  alkalies. 

7.  Fuflic,  or  yellow  wood  (mortis  tbiBoria ,  Lin.) 
contains  a  great  proportion  of  colouring  matter.  A 
Itrong  decoftion  in  water  is  of  a  dark  reddilh  yellow 
colour.  When  water  is  added  to  this  folution  the  co¬ 
lour  becomes  orange-yellow.  The  liquid  grows  turbid 
with  the  addition  of  acids.  Alkalies  render  it  touch 
deeper  and  nearly  red. 

8.  Anatto  is  in  the  form  of  a  dry  hard  pafte,  exter¬ 
nally  brown,  and  internally  of  a  beautiful  red  colour. 
It  is  prepared  from  the  feeds  of  the  bixa  ore  Liana  by 
reducing  them  to  powder,  mixing  them  with  water, 
and  allowing  them  to  ferment.  Anatto  is  more  folu- 
ble  in  alcohol  than  in  water.  With  the  addition  of  an 
alkali  the  folution  is  promoted,  and  the  colour  inclines 
lefs  to  red. 

Befide  thefe,  a  great  variety  of  other  vegetable  fub- 
ftances  give  out  their  colouring  matter  to  water  or  al¬ 
cohol,  and  are  employed  in  dyeing.  To  what  has 
now  been  faid,  however,  we  fhall  only  add  a  Ihort 
account  of  one  of  the  moft  important,  namely  indigo. 

9.  Indigo  is  a  colouring  matter  which  is  obtained 
from  feveral  plants,  and  has  fome  refemblance  to  fecu- 
la  or  ftarch.  The  indigo  of  commerce  is  chiefly  ob¬ 
tained  from  the  indigofera  tinftoria,  a  fhrubby  plant 
which  is  cultivated  in  the  Eafl  and 'Weft  Indies,  for 
the  purpofe  of  extra&ing  the  colouring  matter. 

10.  When  the  indigo  plant  has  arrived  at  maturity, 
it  is  cut  down,  and  conveyed  to  large  wooden  veffels, 
where  it  is  covered  with  water,  and  foon  commences  a 
fermentation.  When  the  plant  is  cut  down  at  the 
period  of  its  maturity,  it  produces  a  more  beautiful 
colour,  but  in  fmaller  quantity.  If  it  be  too  late,  the 
quantity  is  Hill  diminilhed,  and  the  indigo  is  of  a 
bad  quality.  The  putrefa&ive  procefs  foon  com¬ 
mences,  and  fuccecds  bell  about  the  temperature  of 
§0°.  The  water  becomes  turbid,  and  of  a  green  co¬ 
lour.  The  fmell  of  ammonia  and  carbonic  acid  gas 
are  evolved.  The  fermenting  procefs  is  finilhed  in 
the  period  of  from  6  to  24  hours,  according  to  the 
temperature  and  ftate  of  the  plant.  The  liquid  is 
then  poured  off  into  flat  veffels,  in  which  it  is  conftant- 
ly  agitated  till  blue  flakes  appear.  With  the  addition 
of  a  quantity  of  lime-water  thefe  flakes  precipitate  to 
the  bottom.  A  yellowilh  liquid  is  poured  off,  and  the 
blue  precipitate  is  colle&ed  in  linen  bags,  from  which 
the  water  drains  off.  When  the  matter  in  the  bag  has 
acquired  fufficient  confidence,  it  is  formed  into  fmall 
cakes,  which  are  flowly  dried  in  the  lhade.  This  is 
|he  indigo  of  commerce. 
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Ii.  Indigo  may  be  alfo  extracted  from  the  neriurn  Component 
tinBorium ,  or  rofebay,  a  plant  which  grows  in  abund-  Palts°* 

anpp  111  flip  TT.aft-  Tnrltr>c  frnm  1  po vpc  u’liirn  ° 


ance  in  the  Eafl:  Indies,  from  the  leaves  of  which  Dr  ^ 
Roxborough  extracted  it,  by  the  following  procef?.  2404 
He  digefted  the  leaves  in  a  copper  veffel  with  water,  From  other 
kept  at  the  temperature  of  160°  till  they  affumed  aPlants* 
yellowifh  colour.  The  liquid  becomes  of  a  deep  green  3 
it  is  then  poured  off,  and  with  the  addition  of  lime- 
water  is  agitated  till  the  indigo  is  precipitated.  To 
produce  one  pound  of  indigo,  two  or  three  hundred 
poimds  weight  of  green  leaves  were  found  ne cellar y  ; 
but  this  quantity  varies  according  to  the  feafon  and 
flate  of  weather  in  which  they  are  colle&ed.  240$ 

I  2 .  The  if  at  is  tinBoria%  or  woad,  which  is  a  Britifli  From 
plant,  alfo  yields  indigo,  by  treating  it  in  the  fame  way  woat*' 
as  the  indigo  plant.  2406 

13.  The  hiflory  of  indigo  is  curious.  It  was  early  Hiftory 
known  in  India,  but  its  value  as  a  dye-fluff  was  not0* 
underflood  in  Europe  before  the  middle  of  the  16th 
century.  But  what  is  moft  Angular,  the  ufe  of  this 
fubftance  was  cither  reftri6led  or  entirely  prohibited  in 
different  countries,  from  fome  prejudice  that  its  effedls 

in  dyeing  were  injurious.  The  ufe  of  it  was  prohibit¬ 
ed  in  England  from  the  time  of  Queen  Elizabeth  till 
the  reign  of  Charles  II.  It  was  alfo  prohibited  in 
Saxony.  It  is  deferibed  in  the  edidl  as  a  cerrofive 
fubftance,  and  denominated  food  for  the  devil  l  In 
France  during  the  adminiftratiun  of  Colbert,  the  dyers 
were  rcftri&ed  to  the  ufe  of  a  certain  quantity.  For 
fome  time  after,  indigo  was  generally  employed  as  a 
dye  fluff  in  Europe,  and  w^as  chiefly  cultivated  in  the 
Weft  Indies,  and  fome  parts  of  the  American  con¬ 
tinent.  This  indigo  was  generally  preferred  in  the 
market.  What  is  now  cultivated  in  the  Eafl  Indies 
is  found  to  be  equal  in  quality. 

14.  Indigo  is  a  light,  friable  fubftance,  of  a  compa 61  Properties., 
texture,  and  a  deep  blue  colour.  The  fliade  varies 

from  copper,  violet,  and  blue  tints.  The  lighteft  indi¬ 
go  is  the  belt.  It  is  always  contaminated  with  extra¬ 
neous  matters.  Bergman  found  in  the  pureft  indigo 
which  he  could  procure,  the  following  component 
parts.  2408 

Com  pollu¬ 
tion. 


Pure  indigo 

47 

Gum 

12 

Relin 

6 

Barytes 

10.2 

Lime 

1 0.0 

Silica 

i.9 

Oxide  of  iron 

13.0 

100.0 

Other  earths  have  been  found  in  indigo.  In  fome  fpe- 
cimens  Prouft  dete&ed  magnelia. 

15.  Pure  indigo  is  a  foft  powder  of  a  deep  blue  co-  A&ion  of 
lour,  which  has  neither  tafte  nor  fmell.  When  expofedheat. 
to  heat,  it  emits  a  bluifh  red  fmoke,  and  then  burns 
away  with  a  faint  white  flame.  The  earthy  part  re¬ 
mains  behind  in  the  ftate  of  allies.  It  undergoes  no 
change  by  expofure  to  the  air.  It  isu  infoluble  in  wa¬ 
ter,  but  if  kept  fome  time  under  it,  a  fetid  odour  is  ex¬ 
haled,  owing  to  fome  change.  24TO 

1.6.  Diluted  fulphuric  acid  poured  upoi>  indigo  dif- of  acids* . 

folves 


3411 

Effeas  of 
different 
fubftances 
on  liquid 
blue. 
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Component  folvcs  only  the  earthy  and  mucilaginous  matters  \  but 
Parts  of  ^  concentrated  fulplmric  acid  be  added, in  the  propor- 
Vegetables.  tjQn  Qf  ejgilt  p^rts  of  acid  to  one  of  indigo,  the  latter 
^  is  diffolved  with  the  evolution  of  heat,  in  about  24 
hours.  The  mixture  is  black  and  opaque  \  but  if  wa¬ 
ter  be  added,  it  becomes  clear,  and  of  a  fine  blue  co¬ 
lour,  producing  various  fhades,  according  to  the  quan¬ 
tity  of  water.  This  folution  of  indigo  in  fulphuric  acid 
is  called  liquid  blue ,  or  according  to  Bancroft,  fulphate 
of  indigo. 

Bergman  made  a  great  number  of  experiments  on 
the  effect  of  different  fubftances  on  this  folution,  fotne 
of  which  we  ftiall  now  mention,  in  which  the  colour 
was  either  changed,  or  entirely  deftroyed.  When  it 
was  dropped  into  fulphurous  acid*  the  colour  which 
was  at  firft  blue,  became  green,  and  was  at  laft  de¬ 
ftroyed.  In  diluted  tartaric  acid  the  colour  became 
gradually  green,  and  was  at  laft  converted  into  a  pale 
yellow.  In  acetic  acid  it  became  green,  and  was  at 
laft  deftroyed.  In  potafh,  carbonate  of  potafh,  foda, 
ammonia  and  its  carbonate,  the  colour  became  green, 
and  at  laft  difappeared.  In  fulphate  of  foda,  the  folu¬ 
tion  being  diluted,  after  fome  time  became  green.  It 
alfo  became  green  in  fulphate  of  iron,  and  at  laft  difap¬ 
peared.  In  the  fulphurets  the  colour  was  very  foon  de¬ 
ftroyed.  Black  oxide  of  manganefe  produced  the  fame 
effeCt.  Thefc  experiments  have  been  mentioned,  to 
fhew  that  indigo  is  deprived  either  partially  or  totally 
of  its  colouring  matter,  by  tbofe  fubftances  which  have 
a  ftrong  affinity  for  oxygen.  From  this  it  is  inferred 
that  indigo  owes  its  colour  to  oxygerrj  and  that  it  be¬ 
comes  green  when  it  is  deprived  of  it. 

Concentrated  nitric  acid  attacks  indigo  with  fuch 
violence,  that  it  fometimes  inflames  it.  By  diluting 
the  acid,  the  a&ion  is  greatly  moderated.  The  folu¬ 
tion  becomes  of  a  brown  colour  j  cryftals  appear,  which 
are  fuppofed  to  be  oxalic  acid,  and  a  brown  vifeid  fub- 
ftance  remains  behind. 

Muriatic  acid  dilfolves  indigo  precipitated  from  ful¬ 
phuric  acid,  and  forms  a  liquid  of  a  dark-blue  colour* 
The  other  acids,  as  the  phofphoric,  acetic,  and  tartaric, 
exhibited  fimilar  phenomena.  They  readily  diffolve  in¬ 
digo,  which  has  been  precipitated. 

Oxymuriatic  acid  has  little  aCtion  On  indigo  in 
fubftance,  but  it  deftroys  the  colour  of  it  in  the  ftate 
of  folution. 

17.  Neither  alcohol,  ether,  nor  oils,  have  any  aCtion 
on  indigo.  Common  indigo,  when  digefted  with  al¬ 
cohol  and  ether*  communicates  a  yellow  colour  }  but 
this,  it  is  fuppofed,  is  owing  to  the  folution  of  the  refin- 
ous  fubftance. 

18.  The  folution  of  the  fixed  alkalies  readily  diffolves 
indigo,  when  it  is  precipitated  from  its  folution.  The 
colour  of  the  folution  is  at  firft  green,  and  is  at  laft  de¬ 
ftroyed.  Liquid  ammonia  and  its  carbonate  produce  a 
fimilar  effeCt,  from  which  it  appears,  that  indigo  is  de- 
compofed  by  the  alkalies. 

19.  Lime  water  alfo  diffolves  indigo  precipitated 
from  its  folution.  The  colour  is  at  firft  green,  becomes 
gradually  yellow  5  when  expofed  to  the  air,  the  green 
returns,  and  at  laft  difappears. 

20.  Bergman  fubje&ed  indigo  to  the  procefs  of  di- 
ftillation  \  from  576  grains  he  obtained  the  following 
produ&s  ; 
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Carbonic  acid  gas 

Yellow  acid  liquid  containing  ammonia 
Oil 

Charcoal  - 


J9 
1 73 
53 
331 
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Nitric  acid. 


24*3  , 
Of  alcohol. 


34*4 

Alkalies. 


24x6 


The  component  parts  of  indigo,  therefore,  appear  to  be 
oxygen,  carbone,  hydrogen,  and  azote. 

X.  Of  Bitter  Matter. 

1.  A  great  number  of  vegetable  fubflances  are  diftin-  r*  differed 
guifhed  by  a  very  bitter  tafte,  fuch  as  quaftia,  a  fub-  fubftances. 
ftance  ufed  in  medicine,  gentian,  hops,  chamomile. 

This  tafte  is  aferibed  to  a  peculiar  matter,  called  from 
this  property  bitter  matter.  It  may  be  obtained  by  in- 
fufmg  quaffia  for  fome  time  in  water.  This  folution, 
which  is  of  a  yellow  colour,  has  an  extremely  bitter 
tafte,  but  no  fmell.  If  the  water  be  evaporated  with  a 
moderate  heat  to  drynefs,  a  brownifh  yellow  fubftance, 
which  has  fome  degree  of  tranfpareney  and  dua¬ 
lity,  remains  behind.  After  fome  time  it  becomes 
brittle.  #  t  # 

2.  When  this  fubftance,  which  has  a  very  bitter  properties 
tafte,  and  a  brown  yellowifh  colour,  is  heated,  it  foL 

tens,  fwelLs,  and  blackens,  then  burns  away  without 
much  flame,  and  leaves  *a  final!  quantity  of  afhes.  It 
is  Very  folublc  in  water  and  alcohol.  Nitrate  of  filver 
renders  it  turbid,  and  afterwards  produces  a  yellow  pre¬ 
cipitate  in  the  form  of  flakes.  Acetate  of  lead  produces 
a  copious  white  precipitate. 

* 

XI.  Of  Narcotic  Matter. 

1.  A  peculiar  fubftance  has  been  deteCted  in  opium,  Found  in 
to  which  it  is  fuppofed  the  properties  it  pofleffes  of  different 
producing  deep,  are  owing.  On  account  of  this  pro-  plants, 
perty  this  fubftance  has  received  the  name  of  narcotic 
matter.  It  is  obtained  from  the  milky  juices  of  fome 
plants,  as  thofe  of  the  poppy,  lettuce,  and  fome  others. 

Opium,  which  is  extracted  from  the  poppy,  is  prepared 

by  the  following  procefs. 

The  heads  of  the  palaver  album  or  white  poppy,  Extraftiotf 
which  is  cultivated  in  India  and  different  countries  of  of  opium, 
the  eaft  for  this  purpofe,  are  wounded  with  a  ftiarp  in- 
ftrument  \  a  milky  juice  flows  out,  which  concretes,  and 
is  collected  and  formed  into  cakes.  2^20 

2.  In  thi5  ftate  opium  is  a  tenacious  fubftance,  of  a  Properties, 
brownifli  colour,  has  a  peculiar  fmell,  and  a  difagree- 

able  bitter  tafte.  It  becomes  foft  with  a  moderate 
heat.  It  readily  takes  fire,  and  burns  rapidly.  By 
the  analyfis  of  opium,  it  appears  to  be  compofed  of 
the  fulphates  of  lime  and  of  potafh,  extractive  matter, 
gluten,  mucilage,  refinous  matter,  and  an  oil,  befides 
the  narcotic  matter  to  which  its  peculiar  properties 
are  owing.  2421 

3.  By  digefting  opium  in  water,  part  of  it  is  diffol-  Separation 
ved,  and  by  evaporating  the  folution  to  the  confidence 

of  fyrup,  a  gritty  precipitate  appears,  which  becomes  ter< 
more  copious  with  the  addition  of  vrater.  This  pre¬ 
cipitate  is  compofed  of  refinous  and  extractive  matter, 
befides  the  peculiar  narcotic  matter  which  is  cryftal- 
lized.  When  alcohol  is  digefted  on  this  precipitate, 
the  refinous  and  narcotic  matters  are  diffolved,  and 

the 
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Competent  the  extra&ive  matter  remains  behind.  As  the  folu- 

vPartSb°ies  tlOU  cools’  narco.^c  matter  cryftallizes,  but  the  cry- 
Vegcta  e  are  coioure(j  with  a  p0rtj0n  0f  refin<  £y  repeated 

*  Amu  de  folutions  and  cryftallizations  it  may  be  obtained  tole- 
Chitn.  xlv.  rably  pure  *. 

2<53-  If  alcohol  be  digefled  on  the  refiduum,  it  becomes 

Of  alcohol.  a  defP'red  colour  ;  the  fame  cryftals  are  depofitcd 

on  cooling,  and  may  be  purified  in  the  fame  way 
from  the  refmous  matter  with  which  they  are  conta¬ 
minated. 


*4*3 

Properties, 


2424 

Aftion  of 
ether,  fitc. 


2425 

©f  acids. 


2426 
Of  heat. 


2427 

Effe&s  on 


animals. 


11  2428 

ICompoii- 
uon. 


4.  The  narcotic  matter,  or,  as  it  is  called  by  De- 
rofne,  the  ejjential  fait  of  opium ,  when  properly  puri¬ 
fied,  is  of  a  white  colour,  cryftallizes  in  right-angled 
prifms,  with  a  rhomboidal  bafe,  and  has  neither  tafte 
nor  fmell.  It  is  infoluble  in  cold  water,  and  requires 
400  parts  of  boiling  wTater  for  its  folution,  from  which 
it  is  precipitated  by  cooling.  The  folution  does  not 
redden  the  tin&ure  of  turnfole.  It  is  foluble  in  24 
parts  of  boiling  alcohol,  and  requires  about  ICO  parts 
tvhen  it  is  cold.  When  water  is  added  to  the  folution 
in  alcohol,  it  is  precipitated  in  the  form  of  a  white 
opaque  matter. 

Ether  and  the  volatile  oils  dilfolve  this  fait  with  the 
afliftance  of  heat  ;  but  on  cooling  it  is  depofited  in  the 
form  of  an  oily  liquid,  and  fome  time  after  cryftals  ap¬ 
pear  at  the  bottom  of  the  veffel. 

5.  One  of  the  moft  decided  characters  of  this  fub- 
ftance  is  its  eafy  folubility  in  all  the  acids,  and  with¬ 
out  the  aid  of  heat.  It  is  precipitated  from  thefe  fo¬ 
lutions  by  means  of  an  alkali,  in  the  form  of  white 
powder.  Pure  alkalies  increafe  the  power  of  its  folu¬ 
bility  in  wrater  ;  and  the  acids,  when  not  added  in  ex- 
cefs,  occafion  a  precipitate.  When  nitric  acid  is  poured 
on  the  cryftals  reduced  to  a  coarfe  powder,  it  commu¬ 
nicates  to  them  a  red  colour,  and  readily  diflblves  them. 
When  the  folution  is  heated  and  evaporated,  it  yields 
cryftals  of  oxalic  acid  in  confiderable  quantity.  The 
refiduum  has  a  very  bitter  tafte. 

6.  When  it  is  thrown  on  burning  coals,  it  gives  out 
a  copious  flame.  When  heated  in  a  fpoon,  it  gradu¬ 
ally  melts  like  "wax.  Diftilled  in  a  retort  with  a  mo¬ 
derate  heat,  it  melts,  and  afterwards  fwells  up,  with  the 
evolution  of  white  vapours,  which  condenfe  on  the 
fides  of  the  veflel,  in  the  form  of  a  yellow  oily  matter. 
There  pafles  over,  at  the  fame  time,  a  little  water  im¬ 
pregnated  with  carbonate  of  ammonia.  Towards  the 
end  of  the  procefs,  carbonic  acid  and  carbonated  hy¬ 
drogen  gas,  with  fome  ammonia,  are  difengaged. 
There  remains  in  the  retort  a  light,  fpongy,  volumi¬ 
nous  mafs  of  charcoal,  which,  by  burning,  gives  fome 
traces  of  potalh.  The  oily  matter  depofited  in  the  neck 
of  the  retort  is  very  vifeid,  and  has  a  ftrong  aromatic 
odour,  with  a  pungent,  acrid  tafte. 

7.  Derofne  tried  the  effe&s  of  this  fubftance  on  ani¬ 
mals,  and  in  very  fmall  quantity.  The  fymptoms 
which  appeared,  when  it  was  given  to  dogs,  were  ex¬ 
actly  fimilar  to  thofe  which  are  produced,  when  a  large 
quantity  of  crude  opium  is  (wallowed.  They  were  re¬ 
covered  from  its  effects  by  means  of  vinegar,  which  he 
accounts  for  on  the  principle  of  the  eafy  folubility  of 
this  fubftance  in  acids. 

8.  From  the  effects  of  heat  and  of  nitric  acid  on  this 
fubftance,  it  appears  to  be  compofed  of  oxygen,  hydro¬ 
gen,  carbone,  and  azote. 

9.  This  narcotic  fubftance  is  alfo  found  in  the  milky 
Vol.  V.  Part  II. 
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juice,  and  in  the  extra&s  which  arc  obtained  from  fe-  Component 
veral  other  plants,  as  from  different  fpecies  of  laBuca  P^'ts  of 
or  lettuce,  hysfeyamus  niger ,  or  henbane.  The  leaves  ■  V 

of  fome  plants  alfo  produce  fimilar  effects,  as  thofe  of  2429 
the  deadly  nightfkade ,  foxglove ,  and  conium  tnacu latum  Opium 

or  hemlock.  found  ia 

other 

XII.  Of  Oils.  plants. 

™  „  2430 

1.  1  he  nature,  properties,  and  component  parts  of  Fixed- 
oils,  have  already  been  detailed,  when  treating  of  in¬ 
flammable  fubftances.  Oils  are  of  two  kinds,  fixed 

and  volatile.  Fixed  oil  exifts  chiefly  in  the  feeds  of 
plants,  as  linfeed  oil,  almond  oil,  and  rape-feed  oih 
Fixed  oil  is  alfo  found  in  the  pulp  of  fome  fruits,  as 
in  that  of  the  olive.  Fixed  oils  are  found  in  thofe 
feeds  which  have  double  lobes,  or  twro  cotyledons,  and 
in  thefe  they  are  mixed  with  a  quantity  of  mucilage. 

Thefe  oils  are  extra6led  from  feeds  by  exprefiion  and 

boiling-  .  .  .  M3* 

2.  Volatile  oils  are  found  in  all  parts  of  plants,  ex-  Volatile- 

cepting  the  feeds.  In  fome  plants  they  exift  in  the 
root,  or  the  ftem,  and  in  others  in  the  leaves,  the  n 

flower,  the  pulp  and  rind  of  the  fruit.  The  peculiar 
odour  by  which  almoft  all  plants  are  diftinguifhed,  is 
fuppofed  to  be  Qjving  to  a  volatile  oil.  Thefe  oils 
are  alfo  extracted  by  exprefiion,  and  fometimes  by  dif- 
tillation. 


XIII.  Of  Wax. 
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1.  Wax,  of  which  bees  form  their  combs  for  con-Prepara- 
taining  honey,  is  colle&ed  from  vegetables;  and  a  fi-tion. 
milar  fubftance  being  found  in  different  parts  of  plants, 

it  is  to  be  confidered  as  vegetable  matter.  The  var- 
nifh  with  which  the  upper  furface  of  the  leaves  of  fome 
trees  is  covered,  poffeffes  the  properties  of  bees  wrax. 

If  the  bruifed  leaves  are  digefted  in  water,  and  after¬ 
wards  in  alcohol,  till  the  foluble  part  is  extracted,  and 
the  refiduum  be  mixed  with  fix  times  its  w  eight  of  a  folu¬ 
tion  of  ammonia,  and  after  maceration,  the  folution  be¬ 
ing  poured  off  and  filtered,  diluted  fulphuric  acid  be 
added  in  excefs  to  faturate  the  alkali,  conftantly  ftirring 
it,  the  varnifh  precipitates  in  the  form  of  a  yellow  pow¬ 
der.  It  is  then  to  be  wafhed  with  water;  and  melted 
with  a  moderate  heat.  This  fubftance  is  wax.  2433 

2.  Pure  wax  is  of  a  white  colour,  has  110  tafte,  and  Properties, 
fearcely  any  fmell.  The  aromatic  fmell  of  bees  wax 

is  owing  to  fome  fubftance  with  which  it  is  mixed,  for 
it  is  entirely  removed  by  expofure  to  the  air,  when  the 
colour  at  the  fame  time  difappears.  Pure  wrax  under¬ 
goes  no  change  by  expofure  to  the  air.  The  fpecific 
gravity  is  0.96.  It  is  infoluble  in  water. 

3.  Wax  becomes  foft  by  the  application  of  heat.  A&iorrof 
Unbleached  wax  melts  at  the  temperature  of  I42°.heat. 
When  it  is  pure  it  requires  the  temperature  of  1550, 

and  then  melts  into  a  colourlcfs,  tranfparent  fluid.  By 
increasing  the  heat,  the  wax  boils  and  evaporates  ;  with 
a  red  heat  the  vapour  takes  fire,  and  burns  with  a  bright 
flame. 

4.  The  acids  have  fcareely  any  a£lion  on  wax.  It  A  rids?  ^ 

is  bleached  by  means  of  oxymuriatic  acid,  but  no  other 
effedl  is  produced.  $ 

5.  Wax  is  foluble  in  boiling  alcohol.  It  requires  Alcohol, 

20  parts  of  alcohol  to  dilfolve  one  of  wax,  and  as  the  &c. 
folution  cools,  the  greater  part  is  precipitated.  With 

the  addition  of  v  ater  the  whole  is  thrown  down.  With 
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the  afliftance  of  heat  ether  diffolves  wax  nearly  in  the 
fame  proportion,  but  on  cooling  it  is  alfo  precipi- 

Wax  is  foluble  in  the  fixed  oils  with  the  aid  of  heat. 
This  compound  is  known  by  the  name  of  cerate ,  which 
is  much  employed  to  form  plafters  for  dreffing  wounds. 
It  is  foluble  alfo  in  fome  of  the  volatile  oils,  as  thole  ot 
turpentine,  with  the  afliftance  of  heat.  As  the  folu- 
tion  cools,  part  of  the  wax  is  precipitated. 

6.  Wax  combines  with  the  fixed  alkalies,  and  forms 
with  them  fubftances  fimilar  to  foap. 

7.  According  to  the  analyfis  of  Lavoifier,  wax  is 

*ign-  compofed  of 

Carbone,  82.28 
Hydrogen,  1 7-7  2 

100.00 

Jtotterof  8-  When  wax  is  diflilled  with.a  t&mperature  above 
wax.  212°,  water  comes  over,  fome  acid,  and  a  little  fluid 
and  odorous  oil.  The  oil  in  the  courfc  of  the  procefs 
becomes  thicker,  and  at  laft  affumes  the  confiftency  of 
butter  ;  and  hence  it  has  been  called  blitter  of  wax. 
This  fubftance  by  repeated  diftillation  is  converted 
into  a  volatile  oil.  A  coaly  matter  remains  in  the 
0  retort. 

Obtained  9.  Wax  is  extra#ed  from  a  number  of  plants,  pof- 
from  many  fefling  different  degrees  of  confiftency,  as  that  from  the 
plants.  cacao,  called  the  butter  of  cacao  ;  'from  the  croton febu 
fera ,  called  the  /  a  How  of  croton ;  and  the  myrtle  wax 
extra&cd  from  the  myrica  cerifera ,  or  candle-berry 
myrtle  of  America.  The  myrtle  wax  is  obtained  from 
the  berries  of  this  plant.  They  are  colle&ed  and  put 
into  a  kettle,  and  covered  with  water  to  the  depth  of 
half  a  foot.  Heat  is  applied,  and  the  berries  are  pref- 
fed  againft  the  fidcs  of  the  veffel.  The  wax  melts,  and 
fwims  on  the  top.  It  is  colle&ed,  paffed  through  a 
cloth,  dried  and  melted  again,  and  thencaft  into  cakes. 
The  wax,  it  appears,  exifts  chiefly  in  the  outer  cover¬ 
ing  of  the  berries.  Myrtle  wax  is  of  a  pale-green  co¬ 
lour  ;  the  fpecific  gravity  is  1.015.  When  heated  to 
the  temperature  of  109°,  it  melts  5  with  a  ftronger 
heat  it  burn?,  giving  out  a  white  flame  with  little 
fmoke  )  an  agreeable  aromatic  odour  is  at  the  fame 
time  emitted.  In  its  other  properties  it  refembles  bees 
wax. 

Prouft  has  dete&ed  w'ax  in  the  rind  of  plums, 
oranges,  and  fimilar  fruits,  and  in  the  green  fecula  of 
many  plants. 


XIV.  Of  Camphor. 


2441 


Extraction.  Camphor  is  .obtained  from  the  laurus  camphor ata , 
a  fpecies  of  laurel  wdiich  grows  in  China  and  Japan. 
It  is  extra&ed  by  fublimation  in  an  iron  pot.  The  Dutch 
*44*  afterwards  purify  it  by  a  fecond  fublimation. 

Fj  ope  rues.  2.  It  is  a  white,  brittle  fubftance,  poffefling  a  hot 

acrid  tafte.  The  fpecific  gravity  is  0.9887.  It  is  not 
altered  by  expofure  to  the  air,  but  it  is  fo  extremely  vo¬ 
latile,  that  it  difappears  entirely  if  left  in  an  open  vef¬ 
fel.  It  cryftallizes  by  fublimation  in  clofe  veffels  in 
the  form  of  hexagonal  plates  or  pyramids.  It  is  info- 
luble  in  water,  although  at  the  fame  time  it  communi- 
*443  cates  fome  of  its  odour. 

Action  of  When  a  heat  about  the  temperature  of  300°  is 

fuddenly  applied,  it  melts,  and  then  is  volatilized.  It 


S  T  R  Y. 

readily  catches  fire,  and  burns  with  a  bright  flame,  w  ith  Component 
out  leaving  any  refiduum.  It  even  burns  on  the  fur-  Parts  of 
face  of  water.  When  a  fmall  quantity  of  camphor  jn;ege^bles. 
a  ftate  of  inflammation  is  introduced  into  a  large  glafs  ¥ 
veffel  filled  with  oxygen  gas,  it  burfts  out  into  a  vivid 
flame  *,  the  infide  of  the  veffel  is  covered  w  ith  a  black 
powder,  and  a  great  deal  of  carbonic  acid  gas  is  dif- 
engagcd.  If  a  little  water  has  been  previoufly  put  into 
tlie  veffel,  it  is  impregnated  with  carbonic  and  campho¬ 
ric  acid.  #  24*. 

4.  Camphor  is  foluble  in  the  acids,  but  with  the  ad-  Acids?* 
dition  of  water  or  an  alkali,  it  is  precipitated  un¬ 
changed.  Camphor  in  fulphuric  acid  forms  a  red  folu- 

tion  ;  in  nitric  acid,  a  yellow  folution,  which  was  for¬ 
merly  called  oil  of  camphor .  By  the  repeated  diftilla¬ 
tion  of  nitric  acid  off  camphor,  it  is  converted  into  cam¬ 
phoric  acid. 

Sulphurous  acid,  muriatic  acid,  and  fluoric  acid,  in 
the  ftate  of  gas,  diffolve  camphor ..  If  oxymuriatic 
acid  gas  be  made  to  pafs  into  a  folution  of  camphor  in 
nitric  acid,  it  is  immediately  changed  to  a  rofe  colour, 
and  inftantly  afterwards  it  becomes  yellow,  which  is 
permanent  during  the  proccfs.  When  water  is  added 
to  the  folutions  of  camphor  in  aeids,  it  is  feparated. 

Camphor  is  alfo  foluble  in  water  impregnated  with  car¬ 
bonic  acid  gas,  and  in  acetic  acid.  1  he  latter  com¬ 
pound  conftitutes  Henry’s  aromatic  vinegar.  - 

5.  Alcohol  readily  diffolves  camphor,  but  it  is  preci¬ 

pitated  with  the  addition  of  water.  By  diluting  alco¬ 
hol  W’hich  holds  camphor  in  folution  with  water  juft  fo 
much  as  not  to  precipitate  the  camphor,  the  latter  cry¬ 
ftallizes  in  the  form  of  feathers.  The  fixed  and  vola¬ 
tile  oils  diffolve  camphor  with  the  afliftance  of  heat,  but 
on  cooling  the  camphor  is  precipitated,  and  cryftak 
lized,  as  in  the  folution  with  alcohol.  .  _  2445 

6.  Camphor  communicates  to  the  alkalies  a  little  of  Alkalies, 
its  colour,  but  is  not  otherwife  foluble  in  thefe  bo- 

dies.  #  .5 

7.  According  to  the  analyfis  of  Bouillon  Lagrange, Com^ri. 
by  diftilling  one  part  of  camphor  with  two  of  alumina, tion. 
formed  into  a  pafte  with  water  in  a  glafs  retort,  the 
component  parts  of  camphor  are  carbone  and  hydro¬ 
gen  j  the  proportion  of  carbone  being  much  greater 

than  in  oils.  #  2447 

In  the  courfe  of  the  diftillation,  he  obtained  a  vola- oil  of  cam- 
tile  oil,  of  a  golden  yellow  colour,  which  floated  on  thephor. 
furface  of  the  water  in  the  receiver.  It  had  an  acrid 
burning  tafte,  and  aromatic  odour,  fimilar  to  that  of 
thyme  or  rofemary.  2448 

8.  Camphor  has  been  detected  in  many  other  plants.  Found  in 
It  has  been  extra# ed  from  the  roots  of  thyme  and  many 
fage,  and  in  thefe  plants  it  feems  to  be  combined  withPlants# 
volatile  oil.  If  the  oil  be  expofed  to  a  temperature  be¬ 
low  54°  in  the  open  air,  it  evaporates,  and  the  camphor 
cryftallizes.  It  may  be  alio  obtained  by  diftilling  the 

oil  in  a  w^ater  bath,  under  the  temperature  of  21 2°,  till 
a  third  part  of  the  oil  paffcs  over.  Part  of  the  cam-  % 

phor  is  found  cryftallized  in  the  veffel,  and  by  repeat¬ 
ing  the  procefs,  the  whole  may  be  extrafted  from  the 
oil.  By  mixing  the  camphor  with  a  little  dry  lime, 
and  fubliming  it,  it  may  be  purified. 


XV.  Of  Caoutchouc. 


heat. 


*44? 


I.  Caoutchouc  is  a  foft  claftic  fubftance,  chiefly  ob- Hiltory. 

tained 
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Properties. 
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Adlion  of 
heat. 


Component  tained  from  the  infpiffated  juice  of  two  trees,  the  hcevea 
Parts  of  caoutchouc  and  jatropha  elajlica ,  which  are  natives  of 
V  egeta  es.  gout^  America.  This  fubftance  was  firft  brought  from 
America  about  the  beginning  of  the  18th  century.  It 
is  called  by  the  inhabitants  of  Efmeraldas ,  a  province 
of  Quito,  beve,  and  by  the  natives  of  the  province  of 
2450  Mainas,  caoutchouc . 

Prepara-  2.  It  is  extra&ed  by  making  incilions  in  the  bark  of 
tion.  the  tree.  A  milky  juice  flows  from  it,  which  is  col¬ 
lected  in  proper  veffels.  The  juige  is  then  applied* 
one  ftratum  above  another,  on  earthen  moulds,  and  fuf- 
fered  to  dry  in  the  fun,  or  before  a  fire.  Various 
figures  are  formed  on  the  furfaces  of  the  different 
pieces  by  means  of  a  pointed  inftrument.  They  are 
then  expofed  to  fmoke,  and,  when  perfeCUy  dry,  the 
moulds  are  broken.  In  this  ftate  it  is  brought  to  Eu¬ 
rope.  It  is  generally  in  the  fliape  of  bottles,  but  fome- 
times  in  other  forms. 

3.  When  caoutchouc  is  pure,  it  is  of  a  whitifli  co¬ 
lour  j  it  is  foft  and  pliable  like  leather,  extremely  elaf- 
tic,  and  poffeffes  great  tenacity.  The  fpecific  gravity 
^  0.9335. 

4.  When  caoutchouc  is  expofed  to  heat,  it  readily 
melts  into  a  matter  of  the  confiftence  of  tar.  It 
burns  with  a  bright  white  flame,  and  diffufes  a  fetid 
odour. 

5.  Sulphuric  acid  decorapofes  caoutchouc  \  charcoal 
is  precipitated,  and  the  acid  is  partially  converted  in¬ 
to  fulphurous  acid.  It  is  alfo  decompofed  by  nitric 
acid  ;  carbonic  acid  gas,  azotic  gas,  and  pruffic  acid 
gas  are  difengaged,  and  oxalic  acid  is  formed.  Muri¬ 
atic  acid  has  no  aCtion  upon  it  *,  but  if  oxymuriatic 
acid  is  poured  upon  the  milky  juice,  the  caoutchouc  is 
immediately  precipitated,  and  the  acid  is  converted 
into  muriatic  acid.  If  a  given  quantity  of  air  be  con¬ 
fined  in  a  veffel  over  a  quantity  of  this  milky  juice,  the 
oxygen  of  the  air  is  abforbed,  and  a  pellicle  of  caout¬ 
chouc  is  formed  on  the  furface,  from  which  it  appears 
that  the  formation  of  caoutchouc  is  owing  to  the  com¬ 
bination  of  its  bafe  with  oxygen. 

6.  Caoutchouc  is  infoluble  in  alcohol.  It  is  folu- 
ble  in  ether,  but  it  is  neceffary  that  the  ether  be  pre- 
vioufly  wafhed  with  water.  By  this  treatment  it  is 
formed  into  fyringes,  catheters,  and  other  inflruments. 
It  is  foluble  in  the  volatile  oils,  but  it  remains  fome- 
what  glutinous  after  the  evaporation.  A  mixture  of 
volatile  oil  and  alcohol  forms  a  good  folvent  for  caout¬ 
chouc,  and  in  this  ftate  it  may  be  employed  as  a  var- 
nilh  for  paper  or  fluffs.  A  varnifti  may  alfo  be  form¬ 
ed  with  it  by  diiTolving  it  in  boiling  wax.  It  is 
alfo  foluble  in  rectified  petroleum,  and  when  the  fo- 
lution  is  evaporated,  the  caoutchouc  remains  unchan- 
gcd. 

7.  According  to  fome,  caoutchouc  is  infoluble  in  the 
alkalies  •,  but  according  to  others,  all  of  thefc  bodies 
are  capable  of  diffolving  it. 

8.  By  diflillation  caoutchouc  yields  ammonia  j  and 
from  this,  and  its  decompofition  by  means  of  fulphuric 
and  nitric  acids,  its  conftituent  parts  muft  be  earbone, 
hydrogen,  azote,  and  oxygen. 

9.  Caoutchouc  has  been  detected  in  different  parts 
of  many  other  plants,  but  it  is  mixed  with  refmous, 
gummy,  and  extractive  matters.  It  has  been  found 
in  different  fpecies  of  the  mifletoe,  in  opium  and  ma- 
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flic.  It  has  alfo  been  esftra&ed  from  the  drtocarpus  Component 
integrifolia  or  bread-fruit  tree,  the  urceola  elajlica ,  and  vParts.°f 
Jicus  indie  a.  ■  ge  a 


XVI*  Of  Refins. 
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1 .  Refinous  bodies  form  a  very  numerous  clafs  of  ve-  Nature  of. 
getable  fubftances.  When  volatile  oils  are  expofed  to 

the  air,  they  become  thick  after  a  ihorter  or  longer 
time,  and  are  then  found  to  be  converted  into  a  rejin. 

The  oil  abforbs  oxygen  from  the  air,  and  is  deprived  of 
part  of  its  earbone,  which  combining  with  the  oxygen 
of  the  atmofphere,  forms  carbonic  acid*  Refinous  fub- 
ffances,  therefore,  are  generally  confidcred  as  volatile 
oils  faturated  with  oxygen.  The  general  properties  of 
refinous  fubftances  are  the  following.  2458 

2.  They  are  folid,  brittle,  and  commonly  of  a  yellow-  Properties! 
ifti  colour,  with  fome  degree  of  tranfparency.  The  tafte 
refembling  volatile  oils,  is  hot  and  acrid.  They  have 

no  fmell.  The  fpecific  gravity  is  from  1 .01 80  to  1 . 2289. 

All  refinous  bodies  are  ele&rics,  and  when  excited  by 
fri&ion,  the  eleChicity  is  negative  \  hence  it  is  called 
rejinous  eleBricity* 

3.  They  melt  by  being  expofed  to  heat,  and  burn  A<ftion  of 
with  a  yellow  flame,  giving  out  a  great  quantity  of^eat. 
fmoke.  Refins  are  infoluble  in  water. 

4.  Refinous  fubftances  are  foluble  in  nitric  acid  ;  Acids  &:c> 
part  is  precipitated  by  tile  addition  of  water,  and  the 

whole  by  means  of  the  alkalies.  With  the  afliftance  of 
heat  they  are  all  foluble  in  alcohol,  and  in  fulphuric 
ether.  Refins  are  foluble  in  fome  of  the  fixed  oils,  and 
alfo  in  volatile  oils.  2461 

5.  Refinous  fubftances  have  been  found  to  be  foluble  Alkalies, 
in  the  fixed  alkalies. 

6.  We  ftiall  now  enumerate  fome  of  the  refins  which 

are  beft  known.  2^ 

Rojin. — This  fubftance  is  extra&ed  from  different  Rotin. 
fpecies  of  the  fir,  and  the  refinous  matter  obtained 
from  it  has  received  different  names.  That  procured 
from  the  pinus  fyhejlris  is  the  common  turpentine  \ 
from  the  pinus  lariz ,  Venice  turpentine  ;  and  from  the 
pinus  halfamea ,  balfam  of  Canada.  The  turpentine  is 
obtained  by  ftripping  the  bark  off  the  trees  j  a  liquid 
juice  flows  out,  which  gradually  hardens.  This  juice 
confifts  of  oil  of  turpentine  and  rofin.  By  diftilling 
the  turpentine  the  oil  paffes  over,  and  the  rofin  remains 
behind.  By  diftilling  to  drynefs  common  rofin  is  ob¬ 
tained.  When  water  is  added,  while  it  is  yet  fluid,  and 
incorporated  by  agitation,  what  is  called  yellow  rofin 
is  formed.  ...  2463 

Pitch — Is  a  refinous  juice  obtained  from  the  pu  Pitch. 
tins  picea ,  or  pitch  pine.  It  is  purified  by  melt¬ 
ing  and  fqueezing  it  through  linen  bags,  and  it 
is  then  known  by  the  name  of  white  or  Burgundy 
pitch .  White  pitch  mixed  with  lamp-black  forms  black 
pitch.  .  ^  2464 

Maftic . — This  is  a  refinous  fubftance  obtained  from  JVIatiic. 
the  pjlacia  lentifeus ,  a  tree  which  grows  in  the  Levant. 

The  fluid  which  exudes  from  the  tree,  concretes  into 
yellowifh  mitranfparent  brittle  grains.  It  has  little 
tafte,  melts  and  exhales  a  fragrant  odour  when  heated, 
and  readily  diffolves  in  alcohol  and-fixed  oils.  It  con¬ 
tains  a  little  volatile  oil.  , 

Sandarac . — This  refinous  fubftance  is  extracted  from  Sanclarac. 

4Z2  the 
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the  juniper.  It  is  a  fpontaneous  exudation  from  this 
plant  in  the  form  of  brown  tears,  which  are  femitranf- 

parent  and  brittle.  ....  ,  r 

Labdanum ,  or  Ladanum.—  I his  is  the  produce  ot 
the  cijlus  creticus ,  a  fhrub  which  grows  in  Candia.  It 
is  the  exudation  of  a  vifeid  juice,  which  concretes  by 
expofure  to  the  air.  It  has  a  fragrant  odour  and  a 
bitter  taile. 

Bragons-blood. — This  rcfinous  fubftance  is  a  pro¬ 
duction  of  the  dracxna  draco ,  and  fome  other  plants. 
It  is  of  a  dark-red  colour,  opaque  and  brittle.  The 
powder  is  of  a  crimfon  colour.  It  melts  when  it  is 
heated,  and  readily  burns.  It  has  no  tafte,  is  infolu- 
ble  in  water,  but  foluble  in  alcohol,  to  which  it  com¬ 
municates  a  crimfon  colour.  It  is  alfo  foluble  in  the 
fixed  oils,  and  gives  them  a  red  colour. 

Rejina  ammee . — This  refin  is  the  produce  of  a  fpecies 
of  hymencea,  or  loculi  tree,  a  native  of  North  Ame¬ 
rica.  It  is  foluble  in  alcohol,  and  is  employed  as  a 

varnilh.  . 

Copal . — This  refinous  fubftance  is  obtained  from  a  tree, 
the  r/ius  copallinum ,  a  native  of  North  America.  The 
copal  molt  preferred  is  brought  from  Spanilh  America. 
It  is  a  light  brown,  tranfparent  fubftance.  It  melts 
when  heated,  but  is  not  dire&ly  foluble  in  alcohol,  or 
in  oil  of  turpentine,  and  it  is  with  difficulty  foluble 
in  fixed  oils.  Copal  forms  an  excellent  varnifh.  In¬ 
deed  it  is  one  of  the  beft  that  is  known  for  beauty  and 

durability.  . 

If  copal  be  treated  with  oil  of  turpentine  m  a  clofe 
veffel,  from  which  the  vapours  are  not  allowed  to  ef- 
cape,  they  exert  a  great  preffure,  which  prevents  the 
boiling,  and  thus  the  mixture  acquires  a  higher  tem¬ 
perature.  A  confidcrable  portion  of  the  copal  is  thus 
dilfolved,  and  with  the  addition  of  a  little  poppy  oil 
it  forms  an  excellent  elaftic  varnifh. 

If  copal  be  kept  melted  till  a  four-fmellmg  aroma¬ 
tic  odour  ceafes  to  proceed  from  it,  and  if  it  be  then 
mixed  with  an  equal  quantity  of  linfeed  oil  previoufly 
rendered  colourlefs  by  expofure  to  the  fun,  it  com¬ 
bines  with  the  oil,  and  thus  forms  a  varnifh.  The  fub- 
flances  varnifhed  with  this  preparation  muft  be  dried  in 
the  fun. 

Copal  may  be  dilfolved  in  alcohol,,  by  previoufly 
diffolving  half  an  ounce  of  camphor  in  16  ounces  of 
amohol.  This  folution  is  poured  on  4  ounces  of  copal 
in  a  matrafs,  which  is  flopped  with  a  cork,  and  per¬ 
forated  with  a  pin.  When  the  copal  is  nearly  diffolv- 
ed,  the  procefs  is  flopped,  and  the  matrafs  allowed  to 
cool,  before  the  cork  is  removed.  This  folution  forms 
a  colourlefs  varnifh. 

Copal,  it  is  faid,  may  be  dilfolved  in  alcohol,  by 
expofmg  it  to  the  a£lion  of  the  vapour.  This  procefs 
is  conducted  by  boiling  a  quantity  of  alcohol  in  the 
bottom  of  a  velfel,  at  the  top  of  which  a  piece  of 
copal  is  fufpended.  During  the  procefs  the  copal  fof- 
tens,  and  falls  down  like  oil  into  the  alcohol. 

Elemi. — This  refinous  fubftance  is  the  produce  of 
the  amyris  elemifera ,  a  tree  which  grows  in  the  Eaft 
and  Weft  Indies.  It  is  femitranfparent,  of  a  pale  yel¬ 
low  colour,  foftiih,  and  hardens  by  keeping.  It  has 
a  ftrong  fragrant  fmell,  and  when  diftilled  it  yields  a 
fragrant  oil. 

Opobalfamum ,  or  halm  of  Gilead . — This  refin  is  pro¬ 
cured  from  another  fpecies  of  amyris,  the  Gileadenjis , 


a  tree  which  is  a  native  of  Arabia.  The  beft  kind,  Component 
which  is  highly  valued  by  the  Turks,  is  never  feen  in 
Europe.  _  # 

Copaiva ,  or  half  am  of  Copaiva. — This  refinous  fub-  2473 
fiance  is  obtained  from  the  copaiva  officinalis ,  a  tree  Copaiva. 
which  is  a  native  of  South  America.  It  exudes  by 
wounding  the  trunk  of  the  tree.  It  is  tranfparent,  of  a 
yellowifh  colour,  has  a  pungent  tafte,  and  an  agreeable 
fmell.  It  is  at  firft  of  the  confidence  of  oil,  but  after¬ 
wards  becomes  as  thick  as  honey.  By  diftillation  the 
volatile  oil,  with  which  it  is  mixed,  may  be  feparated, 
and  the  refinous  matter  remains  behind.  .  2474 

Guaiac. — This  refin  is  the  produce  of  the  guaiacum  Guaiac. 
officinale ,  a  tree  which  is  a  native  of  the  Weft  Indies. 

The  refin  exudes  fpontaneoufly  in  tears,  but  it  is  chiefly 
obtained  by  cutting  the  wood  into  billets, .  and  boring 
them  longitudinally.  When  one  of  thefe  is  heated  on 
the  fire,  the  refinous  matter  is  melted,  and  runs  through 
the  hole  as  the  wood  burns.  This  refin  is  of  a  brownifh- 
yellow  colour,  and  has  fome  degree  of  tranfparency. 

It  is  foluble  in  alcohol,  and  has  neither  fmell  nor  tafte. 

It  melts  when  heated,  and  when  it  is  thrown  on  hot 
coals,  it  diffufes  an  agreeable  odour.  When  fwallow- 
ed  in  the  ftate  of  powder,  it  produces  a  ftrong  fenfa- 
tion  of  heat  in  the  throat.  .  #  247$ 

Lac. _ This  refinous  fubftance  is  obtained  from  the  Lac. 

croton  lacciferum .  It  is  of  a  deep  red  colour,  with 
fome  degree  of  tranfparency.  It  is  the  bafis  of  the 
finer  kinds  of  fealing  wax,  and  is  employed  as  a  var¬ 
nifh.  2476 

Amber.— This  fubftance  poffeffes  many  of  the  pro-  Amber, 
perties  of  the  refins,  and  it  has  been  confidered  by 
fome  of  vegetable  origin.  It  is  a  brittle  hard  fub¬ 
ftance,  tranfparent,  fometimes  colourlefs,  but  often 
yellow  or  deep  brown.  The  fpecific  gravity  is  1.065. 

It  has  neither  tafte  nor  fmell,  except  when  it  is  heat¬ 
ed,  and  then  it  becomes  foft,  and  gives  out  a  fragrant 
odour.  It  burns  with  a  ftrong  heat,  leaving  only  a 
fmall  refiduum.  It  is  infoluble  in  water,  but  alcohol 
diffolves  a  fmall  quantity  of  it.  When  the  folution  is 
concentrated,  it  becomes  milky  with  the  addition  of 
water.  The  precipitate  which  is  formed  is  a  refinous 
fubftance.  It  is  foluble  in  the  fixed  alkalies  at  a  boil¬ 
ing  temperature.  #  '  24*7 

Sulphuric  acid  converts  amber  into  a  black  refinous  Effe£0f 
mafs.  It  is  alfo  foluble  in  nitric  acid.  .  acids. 

By  the  diftillation  of  amber,  carbonic  acid  gas  and  *478 
carbonated  hydrogen  gas,  an  acid  liquor,  and  an  oil,  1  1 
which  is  at  firft  thin  and  tranfparent,  but  afterwards 
larger  and  thicker,  i3  obtained.  Succinic  acid  fublimes 
towards  the  end  of  the  procefs.  #  2479 

When  amber  is  roafted,  it  becomes  foluble  in  the  Vamifo 
oils,  and  forms  a  varnifh.  This  varnifh  may  be  form¬ 
ed  by  fpreading  the  amber  on  a  flat-bottomed  iron 
pan,  and  expofmg  it  to  heat  till  it  melts.  It  is  then 
covered  up,  and  fet  by  to  cool.  One  part  of  this  roaft¬ 
ed  amber,  which  has  loft  half  of  its  weight,  if  the 
procefs  be  properly  managed,  is  then  to  be  mixed  with 
three  parts  of  linfeed  oil.  The  mixture  is  to  be  expofed 
to  a  gentle  heat  till  the  amber  is  diffolved.  It  is  then 
to  be  removed  from  the  fire,  and  four  parts  of  the  oil 
of  turpentine  are  to  be  added  when  it  is  nearly  cold. 

The  clear  part,  after  it  has  fettled,  is  ftrained  through 
a  linen  cloth.  2480 

Benzoin.— This  fubftance  contains  a  refinous  matter  Benzoin 
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combined  with'  an  acid,  and  is  commonly  ranked  among 
baliams.  Benzoin  is  obtained  from  the  Jlyrax  benzoin , 
a  tree  which  is  a  native  of  Sumatra.  It  is  a  brittle 
fubftance,  has  a  fragrant  odour  when  rubbed,  and, 
when  it  is  heated,  the  aeid  efeapes.  It  may  be  dif- 
folved  in  aleohol,  but  it  is  infoluble  in  water. 

Sty  rax . — This  fubftance,  which  is  in  a  half- fluid 
flate,  exudes  from  a  tree  in  Arabia.  It  is  of  a  green- 
ifti  colour,  has  an  aromatic  tafte,  and  an  agreeable 
odour.  The  benzoic  acid,  which  is  one  of  its  com¬ 
ponent  parts,  diffolves  in  water.  The  whole  of  it  is  fo- 
luble  in  alcohol.  It  abforbs  oxygen,  and  becomes 
harder  by  expofure  to  the  air. 

Storax. — This  fubftance  is  procured  from  th t  Jlyrax 
officinale,  a  tree  which  is  a  native  of  the  Levant.  It  is 
of  a  brown  colour  and  brittle,  has  an  aromatic  tafte, 
fragrant  odour,  and  is  foluble  in  alcohol.  It  gives  out 
benzoic  acid  by  heat. 

Balfam  of  Tolu . — This  fubftance  is  obtained  from 
the  toluifera  balfamum ,  a  tree  which  is  a  native  of 
South  America.  It  is  of  a  reddifti-brown  colour,  be¬ 
comes  folid  and  brittle  when  expofed  to  the  air,  and 
has  a  very  fragrant  fmell. 

Balfam  of  Peru . — This  is  obtained  from  the  myroxilon 
peruiferum,  a  plant  whieh  is  a  native  of  South  Ameri¬ 
ca.  The  refin  is  extracted  by  boiling  the  twigs  in  wa¬ 
ter.  It  is  of  the  confidence  of  honey,  has  a  brown  co¬ 
lour,  an  agreeable  fmell  and  an  acrid  tafte.  It  is  fo¬ 
luble  in  aleohol.  The  acid  part  is  foluble  in  water. 
Benzoic  acid  is  driven  off  by  heat. 

XVII.  Of  Gum-Refins. 

1.  This  clafs  of  fubftances  feems  to  be  compofed  of  a 
mixture  of  reflnous  matter  with  a  portion  of  gummy 
and  extradive  matter.  They  are  never  obtained  from 
plants  by  means  of  fpontaneous  exudation,  but  are  pro¬ 
cured  by  wounding  the  plants  which  contain  them. 
The  general  properties  of  gum-reftns  are  the  follow- 
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2.  They  are  always  in  the  folid  ftate,  and  common¬ 
ly  brittle  and  opaque.  They  are  foftened  by  heat, 
but  do  not  melt,  and  are  lefs  combuftible  than  the 
refins.  They  burn  with  flame.  They  have  an  acrid 
tafte,  with  a  ftrong  fmell,  fomewhat  refembling  garlic. 
They  are  partially  foluble  in  water,  and  in  aleohol. 
The  folution  in  water  is  opaque  and  milky,  and  the 
folution  in  alcohol  is  tranfparent.  They  are  partially 
foluble  in  vinegar  and  wine.  They  are  foluble  in 
nitric  acid,  and  alfo  in  the  alkalies,  with  the  afliftance 
of  heat. 

3.  The  gum-refms  by  diftillation  yield  a  portion  of 
ammonia,  which  fliews  that  azote  forms  one  of  their 
conftituent  parts. 

4.  Many  of  the  gum-refins  have  been  long  known  in 
medicine,  and  fome  of  them  are  of  confiderable  impor¬ 
tance.  We  (hall  fpecify  the  peculiar  properties  of  the 
following. 

Olibanum . — This  gum-refin  is  chiefly  colle&ed  in 
Arabia,  from  the  juniperus  lycia .  It  is  brought  from 
Mecca  to  Cairo,  and  from  thence  to  Europe,  in  the 
form  of  tranfparent  brittle  grains,  not  larger  than  a 
chefnut,  of  a  yellow  colour,  a  peculiar  aromatic  fmell, 
but  with  little  tafte.  With  water  it  forms  a  milky 
fluid,  bub  it  is  entirely  foluble  in  ^alcohol.  When 
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heated  it  does  not  melt,  but  inflames  and  burns  with  Component 
an  agreeable  fmell.  It  is  the  frankincenfe  of  the  an-  Ve  Stables, 
cients,  and  is  ftill  employed  to  diffufe  an  agreeable 
fragrance  in  the  Greek  and  Romifti  churches.  2488 

Scanimony. — This  fubftance  is  extra&ed  from  the  Scammony, 
convolvulus  fc ammonia,  a  climbing  perennial  plant 
which  grows  in  Syria.  By  cutting  the  roots,  a  milky 
juice  flows  out,  whieh  is  colle&ed  and  dried  in  the  fun. 

It  is  of  a  dark-gray  eolour,  a  bitter  aerid  tafte,  and  a 
naufeous  fmell.  It  forms  a  greenifh  milky  fluid  with 
water.  It  is  foluble  in  aleohol.  It  is  employed  in  me¬ 


dicine  as  a  cathartic. 
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Euphorbium . — This  fubftance  is  obtained  from  theEuphor- 
euphorbia  officinalis,  which  is  a  native  of  Ethiopia.  Thebium. 
milky  juiee  which  flows  from  incifions  made  in  the 
plant,  is  dried  in  the  fun.  It  is  in  the  form  of  fmall 
yellow  tears.  It  has  no  fmell,  and  at  firft  no  percep¬ 
tible  tafte,  but  it  eommunieates  afterwards  a  burning 
fenfation  to  the  mouth.  It  is  foluble  in  alcohol.  It 
has  been  eonfidered  as  poifonous.  2^0 

Affiafoetida. — This  gum-refin  is  obtained  from  the  Affafcetidsu 
ferula  affiafeetida,  a  perennial  plant,  which  is  a  native 
of  Perfia.  It  is  extra&ed  from  the  roots  by  cutting  off 
the  extremity.  The  milky  juice  flows  out,  which  is 
dried  in  the  fun.  It  is  brought  to  Europe  in  large  ir¬ 
regular  maffes,  which  are  of  a  whitifli,  reddilh,  or  vio¬ 
let  hue.  It  has  a  ftrong  fetid,  alliaceous  fmell,  and  a 
bitter  aerid  tafte.  It  is  but  partially  foluble,  both  in 
alcohol  and  in  water.  It  is  much  employed  in  medi¬ 
cine  as  a  ftimulant  and  antifpafmodie.  2^T 

Ammoniac. — This  gum-refin  is  fuppofed  to  be  ob-  Ammonia^- 
tained  from  another  fpecies  of  the  ferula,  a  plant 
whieh  grows  in  Abyflinia  and  in  the  interior  parts  of 
Egypt.  It  is  brought  from  the  Eaft  Indies,  ufually 
in  large  maffes,  which  are  eompofed  of  little  lumps  or 
tears,  of  a  milky  colour.  When  expofed  to  the  air,  it 
is  ehanged  to  a  yellow  colour.  It  has  a  naufeous,  fweet 
tafte,  which  is  fucceeded  by  a  bitter.  It  has  a  pecu¬ 
liar  fmell.  It  is  not  fufible  \  but  when  placed  on  hot 
coals,  it  burns  away  in  flame.  It  forms  a  milky  folu¬ 
tion  with  water  and  vinegar,  and  it  is  partially  foluble 
in  alcohol.  .  .  2492 

Myrrh . — It  is  not  yet  known  from  what  plant  this  Myrrh, 
fubftance  is  obtained.  It  is  brought  from  the  Eaft 
Indies  in  the  form  of  tears ;  is  light  and  brittle,  of  a 
reddiih-yellow  colour,  and  an  un&uous  feel.  It  has  a 
bitter  aromatic  tafte,  and  a  ftrong,  but  fomewhat  grate¬ 
ful  odour.  It  does  not  melt,  and  burns  witli  difficulty. 

It  is  more  foluble  in  water  than  in  aleohol.  With  the 
former  the  folution  is  yellow  and  opaque  \  with  the 
latter  it  is  tranfparent. 

Sarcocol. — This  fubftance  is  fuppofed  to  be  the  pro-  SarcocoL 
du6I  of  the  pencca  farcocolla .  It  is  brought  from  Perfia 
and  Arabia,  in  the  form  of  fmall  whitifti-yellow  grains. 

It  has  a  bitter  and  fomewhat  fweetiffi  tafte.  It  is  al* 
moft  entirely  foluble  in  water.  249$ 

Galhanum . — This  fubftance  is  obtained  from  themGalbanuav 
bubon  galbanutn ,  a  perennial  plant  which  grows  m 
Afriea.  The  milky  juice  fometimes  exudes  from  the 
joints  of  the  old  plants,  but  is  moft  commonly  procured 
by  cutting  them  aerofs.  This  juice  becomes  hard,  and 
is  the  galbauum  brought  to  Europe.  It  is  in  the  form 
of  whitifh-yellow  tears,  has  a  bitterifh  acrid  tafte,  and  ii 
peculiar  fmell.  It  forms  a  milky  folution  with  water, 


wine,  and  vinegar. 


It  is  fcarcely  foluble  in  alcohol . 

It 
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Component  It  does  not  melt,  but  yields  a  confiderable  proportion* 
Parts  of  0f  0ji  by  diftillation. 

Vegetables.  Sagapetium. — It  is  only  conje&ured  that  this  gum- 
a495  refin  is  obtained  from  the  ferula  perjica.  It  is  brought 
Sagapenum.in  large  maffes  or  diftinCt  tears  from  Alexandria.  It 
is  of  a  yellow  colour,  becomes  hot  in  the  hand,  but  h 
not  fulible.  It  has  a  hot,  naufeous,  bitterifti  tafte,  and 
a  difagreeable  garlic  fme.ll.  It  is  fparingly  foluble  in 
alcohol,  but  diifolves  almoft  entirely  in  water.  It  yields 
by  diftillation  a  fetid  volatile  oil. 

Opoponax. — This  gum-refin  is  obtained  from  the  pa - 
Jlinaca  opoponax ,  a  perennial  plant  which  grows  wild 
in  the  fouth  of  Europe.  It  is  obtained  by  wounding 
the  flock  or  root,  and  is  in  the  form  of  round  drops  or 
tears,  or  in  irregular  maffes  of  reddifti -yellow  colour. 
It  has  a  bitter,  acrid,  and  fomewhat  naufeous  tafle, 
with  a  ftrong  peculiar  fmell.  It  forms  a  milky  fo- 
lution  with  water,  and  yields  an  effential  oil  by  dif¬ 
tillation. 

Gamboge . — This  gum-refin  is  obtained  from  the  Jia~ 
lagmitis  cambogioides ,  a  tree  which  grows  wild  in  Siam 
and  Ceylon.  In  Siam  it  is  procured  in  drops  by  break¬ 
ing  the  leaves  and  young  fhoots,  from  which  it  is  fup- 
pofed  to  derive  the  name  of  gum  gutta.  In  Ceylon  it 
is  obtained  by  wounding  the  bark  and  collecting  the 
juice,  which  is  afterwards  dried  in  the  fun.  It  is 
brought  from  the  Eaft  Indies  in  cakes  or  rolls.  It  is 
of  a  yellow-orange  colour,  opaque  and  brittle,  has  no 
fmell,  and  little  tafte,  leaving  only  a  flight  fenfe  of 
acrimony  when  it  has  been  kept  in  the  mouth.  It 
forms  ?  turbid  yellow  folution  with  water,  and  is  almoft 
entirely  foluble  in  alcohol.  It  is  employed  in  medi¬ 
cine,  and  is  a  violent  cathartic. 

Bdellium . — Little  is  known  of  this  fubftance,  or  of 
the  tree  from  which  it  is  obtained.  It  is  in  the  form 
of  fmall  pieces  or  tears  of  different  fizes,  of  a  golden- 
yellow  colour,  with  a  reddifti  tint.  This  fubflance,  or 
a  fubftance  with  the  fame  name,  was  long  celebrated 
among  the  ancient  phyftcians. 
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XVIII.  Of  Wood. 

^  If  a  piece  of  wood  be  boiled  in  a  great  quantity 
of  water  till  it  no  longer  gives  out  tafte  or  fmell,  and 
if  it  be  afterwards  digefted  in  alcohol,  the  fubftance 
which  remains  is  the  woody  fibre. 

2.  It  is  either  in  a  fibrous,  lamellated,  or  pulveru¬ 
lent  form.  This  fubftance,  which  is  more  or  lefs  co¬ 
loured,  has  neither  tafte  nor  fmell,  is  not  altered  by 
expofure  to  the  air,  and  is  infoluble  in  water  and  al¬ 
cohol. 

3.  When  it  is  heated  in  contatl  with  air, it  blackens, 
exhales  denfe,  acrid,  pungent  fumes,  and  leaves  be¬ 
hind  a  coaly  matter,  which  does  not  change  its  form. 
By  reducing  it  to  allies,  it  is  found  to  contain  a  little 
potafh,  fulphate  of  potafh  and  lime,  phofphate  of  lime. 
When  it  is  diftilled  in  a  retort  it  yields  water,  acetic 
acid  contaminated  with  oil,  a  thick  oily  matter,  carbo¬ 
nated  hydrogen  and  carbonic  acid  gafes,  and  a  portion 
of  ammonia,  combined  with  acetic  acid. 

4.  By  the  aCtion  of  nitric  acid  on  quinquina,  which 
refembles  the  woody  fibre,  Fourcroy  obtained  from  100 
parts,  the  following  produ&s  : 


Oxalic  acid, 
Citric  acid, 


56.25° 

3-9°5 


Malic  acid, 

Acetic  acid, 
Azotic  acid, 
Carbonate  of  lime, 


Refiduum, 


0,388 

0.486 

0.867 

8-330 

70.226 

32-°3I 


Component 

Parts  of 
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A  quantity  of  carbonic  acid  gas  was  alfo  difengaged, 
which  was  not  eftimated.  The  increafe  of  weight  is 
aferibed  to  the  oxygen  which  combined  with  the  bafes 
of  the  acids  which  were  formed  during  the  decompofi- 
tion  of  the  wroody  fibre  by  the  nitric  acid.  The  reli- 
duum,  by  diftillation,  yielded  a  yellowifh  fluid  mixed 
with  alcohol  and  fome  acetic  acid,  a  concrete  oil  folu¬ 
ble  in  alcohol,  charcoal,  and  carbonate  of  lime,  Jbefides 
carbonic  acid  and  carbonated  hydrogen  gafes.  The 
component  parts  of  wood,  therefore,  appear  to  be,  oxy¬ 
gen,  carbone,  hydrogen,  azote,  and  lime. 

The  relative  proportion  of  wood  in  plants  has  been  Proportion* 
eftimated  by  the  proportion  of  charcoal  which  they  af- of  charcoal 
ford.  From  different  woods,  Prouft  obtained  charcoal 
in  the  following  proportions. 


Black  afh, 
Guaiac, 

Pine, 

Green  oak, 
Heart  of  oak, 
Wild  afh, 
White  afh. 


25 

,24 

20 

20 

*9 

*7 

17 


XIX.  Of  Tan. 


1.  Tan  is  obtained  from  a  great  number  of  vegeta- pream¬ 
ble  fubftances.  It  exifts  in  confiderable  proportion  in  tion. 
oak  bark  and  nut-galls  $  and  it  is  obtained  from  the 
latter  by  the  following  procefs. 

Reduce  a  quantity  of  nut-galls  to  a  coarfe  powder, 
infufe  them  in  water  till  it  is  faturated,  pour  off  the 
liquid,  and  boil  it  to  drynefs.  A  black,  matter  re¬ 
mains,  which  is  tan,  nearly  in  a  ftate  of  purity.  It  is 
propofed  alfo  to  extraCl  tan  from  nut-galls  by  other 
proceffes.  If  a  folution  of  muriate  of  tin  be  added  to 
the  infufion  of  nut-galls,  a  copious  precipitate  of  a  yel¬ 
low  colour  is  produced.  When  this  is  feparated  by  fil¬ 
tration,  and  dried,  it  is  in  the  form  of  a  buff-colourcd 
powder.  It  is  a  compound  of  oxide  of  tin  and  tan. 

It  is  then  mixed  with  water,  and  a  dream  of  fulphura- 
ted  hydrogen  gas  is  paffed  through  it.  An  infoluble 
fulphuret  of  tin  is  formed,  and  the  tan  is  diffolved  in 
wrater.  By  filtration  and  evaporation  of  this  water  to 
drynefs,  a  brown  fubftance  remains,  which  is  tan ;  but 
by  this  procefs  it  is  not  perfectly  pure,  being  mixed 
with  a  portion  of  extractive  matter.  It  has  alfo  been 
propofed  to  feparate  tan  from  the  infufion  of  nut-galls 
by  means  of  concentrated  fulphuric  or  muriatic  acid, 
carbonate  of  potafh,  or  lime  water.  2 

2.  Tan  is  a  brittle  fubftance,  of  a  brown  colour,  has  properties* 
a  very  aftringent  tafte,  is  foluble  in  wrater  and  alcohol, 

to  both  of  which  it  communicates  a  brown  colour  and 
very  aftringent  tafte.  2506 

3.  When  it  is  heated,  it  becomes  black,  gives  outA<fti°nof 

carbonic  acid  gas,  and  burns  in  the  open  air,  leaving heat* 
behind  a  fmall  quantity  of  lime.  2(;cr 

4.  Tan  is  precipitated  from  the  infufion  of  galls,  Acids,  * 

by 


25OS 

Alkalies. 


2509 

Eaiths. 


2510 
Metallic 
oxides 
and  falts. 
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Component  by  means  of  fulphuric,  nitric,  and  muriatic  acids,  and 
Vegetables.  [orms  with  them  comPounds  which  are  foluble  in  wa- 

5.  *1  he  alkalies  combine  with  tan,  and  form  com¬ 
pounds  which  are  foluble  in  water*  A.  reddifh  brown 
colour  is  produced  in  the  liquid  by  the  addition  of 
potafh  or  foda,  and  it  lofes  the  property  of  precipitat¬ 
ing  gelatine.  Ammonia  forms  a  fimilar  compound 
with  the  infufion  of  galls. 

#  6.  Moil  of  the  earths  combine  with  tan,  and  form 
with  it  compounds  which  are  chiefly  infoluble  in  wa¬ 
ter.  Lime  water,  added  to  the  infufion  of  galls,  pro¬ 
duces  an  olive-coloured  precipitate.  A  fimilar  preci¬ 
pitate  is  obtained  by  means  of  barytes,  ftrontites,  and 
magnefia. 

7.  The  metallic  oxides  combine  w'ith  tan,  and  form 
compounds  which  are  nearly  infoluble  in  water.  Si¬ 
milar  precipitates  are  obtained  by  means  of  many  of 
the  metallic  falts.  The  green  fulphate  of  iron  pro¬ 
duces  no  precipitate  ^  but  the  red  fulphate  gives  a 
deep-blue  precipitate,  which  becomes  black  by  expo- 
fure  to  the  air,  or  when  it  is  dried.  This  is  the  bafe 
of  writing  ink,  as  was  formerly  defcribed  in  treating  of 
the  fulphate  of  iron. 

8.  Tan  forms  an  infoluble  compound  with  gelatine, 
which  is  the  principle  of  the  important  procefs  of 
tanning  leather,  and  is  nothing  more  than  the  combi¬ 
nation  of  tan  with  the  animal  matter  called  gelatine  or 
glue. 

9.  Tan  is  chiefly  found  in  the  bark  of  trees  )  it  is 
alfo  found  in  the  leaves,  the  wood,  the  fap,  and  fome- 
times  it  is  obtained  by  fpontaneous  exudation,  as  is  the 
cafe  with  the  fubftance  called  kino .  Several  varie¬ 
ties  of  tan  have  been  found  in  different  vegetable  fub- 
lfances,  as  in  catechu,  dragon’s  blood,  fumach,  and 
fuftic. 

10.  The  quantity  of  tan  varies  with  the  age  and  fize 
of  the  tree,  and  at  different  feafons.  The  greateft 
proportion  has  been  found  in  the  inner  bark.  Mr 
Davy  afcertained  the  quantity  of  tan  obtained  from  the 
folid  matter  extra&ed  by  water,  from  an  ounce  of  dif¬ 
ferent  vegetable  fubftances. 

Solid  Matter.  Tan. 


I  S  T  R  Y. 


735 
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Gelatine. 


.25T* 

Exifts  in 
.  the  bark 
chiefly. 


*5*3 

i  Proportion 
I  ffaries. 


Phil. 
:  'anf- 
'°3* 


White  inner  bark  of  old  oak 

108 

grs.  72grs. 

young  oak 

in 

77 

Spanifh  chefnut 

89 

63 

Leicefter  willow 

11 7 

79 

Coloured  or  middle  7  1 

bark  of  joak 

43 

*9 

Spanifh  chefnut 

41 

14 

Leicefter  willow 

34 

16 

Entire  bark  of  oak 

61 

29 

Spanifh  chefnut 

53 

71 

21 

Leicefter  willow 

33 

elm 

J3 

common  willow 

1 1 

Sicilian  fumach 

165 

78 

Malaga  fumach 

156 

79 

Souchong  tea 

48 

Green  tea 

_ 

41 

Bombay  catechu 

261 

Bengal  catechu 

— 

231 

Nut-galls 

180 

227 *. 

The  following  proportions  of  tan  were  found  by  add-  Component 

ing  a  folution  of  glue  to  the  infufion  of  the  plant  in  ,rf?arts1°,f 
water.  Vegetables. 


Proportion 
of  Tan. 

Elm  2.1  Sallow 

Oak  cut  in  winter  2.1  Mountain  afh 
Horfe  chefnut  2.2  Poplar  - 

Leech  2.4  Hazel 

Willow  boughs  2.4  Afh 


Elder 
Plum  tree 
Willow  trunk 
Sycamore 
Birch 

Cherry  tree 


Proportion  25*4 
of  Tan.  Proportions 

4.6  indifferent 

4.7  Plants* 

6.0 

.  6.3 

6.6 


3.0  Spanifh  chefnut  9.0 

4.0  Smooth  oak  9.2 

4.0  Oak  cut  in  fpring  9.6 
4.1  Leicefler  willow  10. 1 

4.1  Sumach  16.2*.  *  Phil, 

4.2  Tranf. 

1799. 


XX.  OfSuber. 


1.  The  vegetable  fubftance  denoted  by  the  name  ofConftnutes 
fuber ,  is,  according  to  Fourcroy,  the  epidermis  or  outer  theepi- 
covering  of  trees.  This  fubftance  is  analogous  to  com-^ermis' 
mon  cork,  which  is  the  epidermis  of  the  quercus  fuber , 

from  which  the  name  of  this  peculiar  vegetable  fub¬ 
ftance  is  derived. 

2.  It  is  a  light,  foft,  elaftic  fubftance,  is  infoluble  in  Prop^es. 
water,  but  readily  abforbs  this  liquid.  Common  cork 

is  the  fame  fubftance,  having  greater  denfity,  and  ac¬ 
cumulated  in  greater  quantity. 

3.  .  This  matter  is  very  combuftible,  and  burns  w’ith  A<ftion  of 
a  white  vivid  flame,  leaving  behind  a  very  black,  light,  heat, 
voluminous  coaly  matter.  When  this  matter  is  diftill- 

ed,  it  yields  ammonia. 

4.  When  cork  is  treated  with  nitric  acid,  carbonic  Of  nitric 
acid  gas  and  nitrous  gas  are  evolved.  The  cork  is  acid, 
decompofed,  and  converted,  partly  into  a  yellow,  foft, 
un&uous  matter,  which  fwims  on  the  furface,  and  part¬ 
ly  into  fuberic  acid  \  the  nature  and  properties  of  which 

have  been  already  defcribed. 

XXL  Of  Alkalies. 

1.  The  fixed  alkalies  only  have  been  dete&ed  in  Fixed  al- 
plants,  and  there  are  few  plants  which  do  not  yield  akaliesonly 
fmaller  or  greater  proportion  of  one  of  thefe  alkalies.  Itf°und* 

is  fuppofed  that  they  exifl  in  plants,  in  combination  with 
acetic  and  carbonic  acids. 

2.  Potafh,  formerly  called  vegetable  alkali,  becaufe  Potafh. 
it  was  fuppofed  to  exift  only  in  vegetables,  is  found  in 

all  plants  except  thofe  which  grow  near  the  fea.  The 
procefs  for  extrafting  it  has  been  already  defcribed. 

The  vegetables  arc  reduced  to  afties  by  burning ;  the 
afhes  wafhed  with  water,  which  is  filtered  and  evapo¬ 
rated  to  drynefs.  The  potafh  remains  behind. 

3.  Shrubby  and  herbaceous  plants  yield  a  greater  pro¬ 
portion  of  afhes  than  trees.  The  branches  of  trees  af¬ 
ford  more  afhes  than  the  trunk,  and  the  leaves  yield 
more  than  the  branches.  Other  falts  are  found  mixed 
with  the  potafh,  fueh  as  the  fulphates  of  potafh  and  of 
lime,  muriate  of  potafh,  phofphate  of  lime,  and  phof- 
phate  of  potafn  ;  the  latter  of  which  has  been  detedled 
in  maize  and  wheat.  In  the  following  table  the  pro¬ 
portion  of  afties  obtained  from  100  parts  of  different 
plants,  and  the  quantity  of  potalli  which  thefe  afhes 
yield,  are  exhibited. 


Sallow-, 


736 


Component 
Parts  of 
Vegetables. 


Soda. 


2522 

Lime. 


*5*3 

Silica. 


Sallow, 

Elm, 

Oak, 

Poplar, 

Hornbeam, 

Beech, 

Fir, 

Vine  branches, 
Common  nettle, 
Common  thiftle, 
Fern, 

Cow  thiftle, 
Great  river  rufti, 
Feathered  rufh, 
Stems  of  Turkey 
Wormwood, 
Fumitory, 

Red  clover, 
Vetches, 

Beans  with  their 


Afhes. 

2.8 

2.36727 

1.351185 

1.23476 
1.1283 
0.58432 

0.34133 

3'397 
IO.67186 
4.O4265 
5.OO78I 
10.5 
3.85395 
4-33593 
wheat,  8.86 
9.744 
21.9 


(talks, 


HEMI 

Potafli. 

O.285 

39- - 

°*I5343 

0.07481 

0.1254 

0.14572 

0.00000 

0.55 

2*5°33 

0*53734 

0.6259 

1.96603 

0.72234 

0.50811 

i-7  5 

7*3 

7*9  n 
O.O78 

2*75 

2. 


4.  Soda  is  generally  found  in  all  marine  plants,  and 
in  many  others  which  grow  near  the  fhorc.  The  pro¬ 
portion  of  foda  which  many  plants  containing  it  yield, 
is  very  conliderable.  A  hundred  parts  of  the  fa  Jo  a 
foda  afford  19.921  of  allies,  from  which  maybe  extract¬ 
ed  1.992  part  of  foda.  It  is  from  different  fpecies  of 
fuel  that  the  foda  or  kelp  of  Britain  is  obtained.  The 
foda  of  commerce  is  extracted  from  two  fpecies  of  falfo- 
la,  namely  the  fativa  and  vermiculatay  which  grow  a- 
bundantly  on  the  (bores  of  Spain  and  the  Mediter¬ 
ranean. 


XXII.  Of  Earths. 


1.  Four  of  the  earths  have  been  deteded  in  vege¬ 
tables,  namely  lime,  (ilica,  magnefia,  and  alumina. 
Few  plants  have  been  found  which  do  not  contain  fome 
portion  of  lime.  It  is  the  mod  abundant  of  all  the 
earths  in  plants. 

2.  Silica  has  been  found  in  feveral  plants,  and  chief¬ 
ly  in  the  epidermis,  fome  of  which  are  almoft  entirely 
compofed  of  this  earth.  A  hundred  parts  of  the  epi¬ 
dermis  of  the  following  plants  yielded  the  annexed  pro¬ 
portions  of  this  earthl 


Bonnet  cane, 

90 

Bamboo, 

71.4 

Common  reed, 

48.1 

Stalk  ef  corn, 

6.5 

2524 

Magnefia. 


*5*5 

Alumina. 


232  6 

Proportion 
pf  earths. 
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Turkey  wheat, 
Sun-flower, 
Vine  branches, 
Box, 

Willow, 

Elm, 

Afpen,  _ 

Fern, 

Wormwood, 

Fumitory, 


7.11 

3*72 

2.85 

2.674 

2.515 

1.96 

1.146 

3.221 

2.444 

14.000 


Component 
Parts  of 
Vegetables, 


Herbaceous  plants,  it  appears,  contain  a  greater  pro¬ 
portion  of  earths  than  trees.  In  all  the  kinds  of  grain 
which  Bergman  examined,  he  found  all  the  four  earths. 
From  100  parts  of  oat  grain,  Vauquelin  obtained  a  re- 
fiduum  of  3. 1 59 1,  which  by  analyfis  he  found  to  be 
compofed  of 

Silica,  60.7 

Phofphate  of  lime,  39.3 


loo.o 


By  burning  the  ftem  and  feeds  of  the  fame  grain,  the 
refiduum  by  analyfis  afforded  the  following  fubftances. 

Silica,  55 

Phofphate  of  lime,  1 5 

Potafh,  20 

Carbonate  of  lime,  5 


95 


Some  traces  of  oxide  of  iron  were  alfo  detailed. 
XXIII.  Of  Metals. 


2527 


The  only  metallic  fubftances  which  have  certainly  Iron  and 
been  found  in  plants  are  iron  and  manganefe.  Iron  manganefc, 
has  been  deteded  in  the  afhes  of  falfola  }  and  manga¬ 
nefe  has  been  found  in  the  afhes  of  the  pine,,  green 
oak,  calendula,  vine,  and  fig-tree.^  Gold,  it  is  faid, 
has  been  found  in  fome  plants,  but  in  very  minute  pro¬ 
portion. 


Chap.  XIX.  Of  ANIMALS. 


252$ 


3.  Magnefia  is  more  rarely  found  in  vegetables.  It 
has  been  deteded  in  confiderable  proportion  in  the  fuci 
and  other  fea  plants.  The  greateft  proportion  yet  dis¬ 
covered  is  found  in  the  falfola  foda.  A  hundred  parts 
of  this  plant  have  yielded  17.929  of  magnefia. 

4.  Alumina  is  found  in  plants  in  very  fmall  quan- 
tity. 

5.  In  the  following  table  is  exhibited  the  quantity 
of  earths  in  general,  found  in  1 00  parts  of  different 
plants. 

Oak,  1.03 

Beech,  1.453 

Fir,  0.003 


ANIMALS  cpnftitu.te  the  fecond  divifion  of  organized  character, 
matter.  They  are  diftinguifhed  from  vegetables  by 
texture,  form,  and  component  parts.  The  more  cha- 
radcriftic  differences  between  animals  and  vegetables 
are,  the  locomotive  power  of  animals,  irritability,  and 
fenfibility.  Animal  matters  pafs  to  the  putrid  fermen¬ 
tation,  and  they  are  all  foluble  in  the  alkalies.  Sul¬ 
phuric  acid  reduces  animal  fubftances  to  a  carbonaceous 
matter.  Charcoal  is  precipitated,  and  ammonia  is  dif- 
en gaged.  Nitric  acid  ads  violently  on  animal  fub¬ 
ftances,  with  the  evolution  of  azotic  gas. 

In  treating  of  animal  matters,  we  fhall  firft  confider 
the  fundions  of  living  animals  j  2.  Their  decompofi- 
tion  \  and,  3.  Their  component  parts.  Thefe  fubjeds 
fhall  occupy  the  three  following  fedions. 


Sect.  I.  Of  the  Functions  of  Animals.  252p 

Cannot  be 

In  taking  a  view  of  animal  fubftances,  it  is  neceffa-  explained 
ry  to  confider  the  fundion  of  the  living  animal,  foon^h«mca 


CHEMISTRY. 


Function*  far  at  leaf!  as  thefe  fun&ions  admit  of  explanation  on 
°^snl"  chemical  principles.  It  is  beyond  the  reach  of  human 
Ulm^.sl-  :  fagacity  fully  to  underftand  the  fimplcft  proceffes  in  the 
animal  economy.  Thefe  cannot  be  explained  on  che¬ 
mical  or  mechanical  principles  ;  but  to  comprehend 
clearly  and  fully,  even  what  is  known  of  the  func¬ 
tions  of  living  animals,  it  would  be  necelfary  to  enter 
into  a  defcription  of  the  ftru&ure  and  nature  of  the 
organs  which  are  employed  in  thefe  functions.  But  this 
is  not  the  province  of  chemiftry  *,  it  belongs  to  the 
fciences  of  Anatomy  and  Physiology.  We  muft 
therefore  content  ourfelves  with  giving  a  (hort  account 
of  the  chemical  changes  which  take  place  by  the  ac¬ 
tion  of  living  animals.  The  fun&ions  of  animals 
which  have  occupied  the  attention  of  chemical  phyfi- 
ologifts,  and  which  we  propefe  to  treat  of  in  this 
feftion,  are  refpiration,  digeftion,  fecretion,  and  afli- 
milation. 

I.  Of  Refpiration. 

Avital°  T*  Refpiration  is  to  be  confidered  as  one  of  the  vital 
fundtion.  fun&ions  of  animals.  No  animal  can  exift  when  it  is 
interrupted,  nor  indeed  can  it  be  fufpended,  even  for 
the  ftiorteft  time,  without  the  hazard  of  life.  In  the 
mechanical  part  of  the  fun&ion  of  refpiration,  the  air 
2531  is  alternately  drawn  into  the  lungs  and  expelled. 

All  gates  2.  It  is  well  known  that  all  gafes  are  not  fit  for  re- 
not  fit  for  fpiratipn.  Some  indeed,  as  carbonic  acid  gas,  the 
re  piration.  they  are  Whaled,  are  deftru£tive  to  life.  The 

refpiration  of  others,  although  they  are  not  produc¬ 
tive  of  fuch  fudden  effe&s,  yet  at  laft  they  prove  fa¬ 
tal  to  the  animal  which  is  forced  to  refpire  them. 
Animals  are  very  differently  eonflituted,  both  with 
regard  to  the  ftru&ure  of  their  refpiratory  organs, 
and  with  regard  to  the  quantity  of  air  which 
muft  be  refpired  in  order  to  fupport  life.  In  thefe 
refpe&s,  the  hot*  and  cold-blooded  animals  are  very  dif¬ 
ferent  from  each  other  ;  and  even  among  the  latter 
clafs,  naipely  the  cold-blooded  animals,  there  are  fome 
tribes  which  require  a  very  fmall  quantity  of  air,  and 
can  bear  without  much  feeming  inconvenience  a  tem¬ 
porary  interruption  of  this  function  ;  but  for  all  ani¬ 
mals,  whatever  be  their  nature,  whatever  be  their 
itru&ure,  or  whatever  be  the  modifications  of  their  re¬ 
fpiratory  fyftem,  the  air  of  the  atmofphere  is  the  moft 
proper  for  the  fupport  of  life.  It  is  the  oxygen  of  at- 
mofpheric  air  which  is  necelfary  for  the  breathing  of 
animals  $  but  although  animals  live  longer  in  a  given 
quantity  of  oxygen  gas  than  in  atmofpheric  air,  as  ap- 
*$32  pears  from  the  experiments  of  Count  Morozzo,  re- 
Not  even  lated  in  the  chapter  on  oxygen  gas,  yet  it  is  too  power- 
pare  oxy-  or  too  ftimulating  for  their  organs  5  for  to  fuch 

as  have  been  confined  to  breathe  it,  it  has  been  found 
*533  highly  injurious. 

Some  fatal  3.  Some  of  the  gafes  prove  immediately  fatal  to  life  5 
fuch  for  inftance  is  carbonic  acid  gas.  It  feems  to  be 
certain  that  no  animal  ever  made  a  full  infpiration 
of  this  gas,  without  being  deftroyed.  Nay,  it  is  fo 
noxious  to  animal  life,  that  the  organs  themfelves,  by 
an  involuntary  a&ion,  obftrufl  it  in  its  palfage  to  the 
lungs.  Other  gafes  are  equally  fatal  after  a  few  in- 
fpirations,  fuch  as  hydrogen  and  azotic  gafes  $  and  in¬ 
deed  it  is  probable,  if  the  lungs  were  completely  emp- 
Vol.  V.  Part  II. 


tied  of  air,  before  the  infpiration  of  any  gas  what-  Tur.fh'ons 
ever,  excepting  oxygen  gas  or  atmofpheric  air,  a  fingle 
infpiration  would  prove  fatal.  This,  however,  is  never  , 
the  cafe  ;  for  after  the  fulleft  expiration,  a  con fider able 
quantity  of  air  remains  in  the  lungs.  We  may  con¬ 
clude,  therefore,  that  the  air  of  the  atmofphere  alone 
is  proper  for  the  refpiration  of  animals,  and  the  fupport 
of  life.  2534 

4.  After  the  fame  quantity  of  atmofpheric  air  orTheiapn^ 
oxygen  gas  has  been  once  refpired  by  animals,  it  be- 

comes  totally  unfit  for  farther  refpiration  either  by  the  refpired.  * 
fame  animals  or  any  other.  It  is  then  not  only  de¬ 
prived  of  the  whole  of  the  oxygen,  but  is  alfo  con¬ 
taminated  -  with  noxious  gafes.  This  even  happens 
to  fifties  and  infers  which  require  a  very  fmall  quan¬ 
tity  of  air.  If  the  water  in  which  the  former  live  be 
deprived  of  its  air,  it  is  equally  fatal  to  them,  as  being 
immerfed  under  water  is  to  thofe  animals  which  live  in 
the  air  of  the  atmofphere.  2535 

5.  Attempts  have  been  made  by  phyfiologifts  to  af-The  quan- 
certain  the  quantity  of  air  refpired  by  animals.  This,*1*?' 

it  will  appear  at  firft  fight,  muft  be  extremely  differ¬ 
ent  in  different  claffes  of  animals.  Even  in  the  fame 
clafs  of  animals,  it  is  probable  that  it  varies  much. 

The  difference  of  the  refults  of  experiments  on  man 
to  afeertain  this  point  are  enormous.  No  conclufion 
whatever  can  be  draw  n  from  the  number  of  refpirations 
made  in  a  given  time,  even  if  this  could  be  determined 
with  any  degree  of  accuracy,  which  is  fcarcely  to  be 
expe&ed.  For  110  fun&ion  of  the  body  is  fooner  in¬ 
fluenced  by  mental  affe&ions  than  the  breathing.  The 
very  attention  to  the  circumftance  of  reckoning  the 
number  of  refpirations  will  have  fome  effe£t  in  occa- 
fioning  confiderable  deviations  from  the  natural  num¬ 
ber.  The  number  of  refpirations  which  have  been 
reckoned  by  fome  is  14  in  a  minute,  while  others 
make  the  number  amount  to  27,  which*  (hews  that 
little  dependence  can  be  placed  on  this  mode  of  cal¬ 
culating  the  quantity*  of  the  air  refpired  in  a  given 
time.  But  even  if  this  could  be  accurately  ascertain¬ 
ed,  ft  ill  it  would  not  enable  us  to  afeertam  the  quan¬ 
tity  of  air  refpired.  For  it  is  extremely  probable  that 
this  quantity  varies  greatly  in  different  men  and  in 
different  animals,  and  in  the  fame  animal  at  different 
times,  arifing  from  caufes  the  effe£ls  of  which  either 
entirely  elude  obfervation,  fer  are  altogether  inappre¬ 
ciable.  And  accordingly  we  find  that  the  differences 
of  the  refults  of  the  quantity  of  air  taken  in  at  a  fingle 
infpiration,  or  of  the  quantity  calculated  in  the  lungs 
after  expiration,  are  not  lefs  than  thofe  of  the  number  of 
refpirations.  2  535 

6.  The  nature  of  the  changes  which  the  air  infpired  Changes  on 
undergoes  has  been  ascertained  with  more  accuracy,  air* 
although  the  experiments  made  to  determine  the 
amount  of  thefe  changes  vary  confiderably.  Part  of 

the  air  which  is  refpired  difappears ;  and  it  has  been 
generally  fuppofed  that  it  i<*only  the  oxygen  gas  which 
is  taken  up.  But  according  to  the  experiments  of  Ml’ 

Davy,  part  of  the  azotic  gas  alfo  difappears  and  is  ab- 
lorbed  along  with  the  oxygen.  Dr  Menzics  eftimates 
the  quantity  of  oxygen  gas  abforbed  by  a  man  in  24 
hours  at  rather  more  than  41  oz.  troy.  Lavoifier  fixes 
the  quantity  confumed  by  a  man  in  the  fame  time  at 
32^  oz.  nearly*,  and  Mr  Davy  gives  as  the  refult  of 
5  A  his 
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^  an<ftions  his  exper  iments  and  calculations' about  oxy- 

'  of  Ani-  „en  gas,  and  4-*  of  azotic  gas,  amounting  together  to 
mal3.  aj)out  38  OZ.  .  . 

7.  The  air  thrown  out  of  the  lungs  by  expiration 
contains  a  quantity  of  carbonic  acid  gas.  But  here 
the  refults  of  experiments  to  determine  the  quantity 
are  as  widely  different  as  in  other  points  relating  to 
refpiration.  By  one  it  is  reckoned  at  1  5  ox*  m  24 
hours  ;  by  another  at  not  lefs  than  37  oz* 

8.  Water  in  the  Rate  of  vapour  is  alfo  thrown  out 

of  the  lungs  during  refpiration.  The  quantity  cli¬ 
mated  by  different  philofophers  exhibits  the  fame  dif¬ 
ference  of  refults  as  in  the  other  fubftances.  Accord¬ 
ing  to  Hales  it  is  2o£  oz.  nearly  ;  according  to  La- 
voifier  it  amounts  to  28  *  oz.  . 

____r _  9.  But  although  it  feems  difficult,  or  perhaps  lmpol- 

paruof  the  fjble,  to  afeertain  with  perfect  accuracy  the  proportions 
air  expired.  Qr  quantity  0f  each  of  the  fubftances  thrown  out  of  the 
lungs,  yet  it  is  clearly  proved  by  experiment,  that  the 
component  parts  of  the  air  expired  are  azotic  gas,  car¬ 
bonic  acid  gas,  and  water  in  the  Hate  of  vapour. 

10.  The  blood,  as  it  flows  from  the  left  fide  of  the 
heart,  is  of  a  bright  red  colour.  It  is  conveyed  by 
the  arteries  to  every  part  of  the  body.  It  is  then 
taken  up  by  the  veins,  and  carried  back  to  the  heart,  by 
means  of  the  venous  fyftem.  The  blood  having  thus 
circulated  through  the  body,  enters  the  right  fide  of 
the  heart,  and  has  totally  changed  its  colour.  It  is 
n®w  of  a  dark  purplifli  red,  inftead  of  the  bright  red 
colour  which  it  poffeffed  when  it  palled  out-  of  the  heart, 
to  be  diftributed  through  the  body.  But  before  the 
blood  can  pafs  to  the  left  fide  of  the  heart,  again  to 
enter  the  circulation,  it  nuffi  pafs  through  the  lungs, 
where  it  again  acquires  the  bright  red  colour.  From 
the  lungs  it  paffes  to  the  left  fide  of  the  heart,  from 
which  it  flows  as  before  through  the  arterial  fyftem  to 
all  parts  of  the  body.  The  blood  then  acquires  this 
florid  red  colour  in  the  lungs.  Let  us  now  fee  in  what 
this  change  confifts. 

1 1 .  This  change  was  aferibed  by  fome  of  the  earlier 
chemical  phyfiologifts  to  the  abforption  of  air.  Dr 
Prieftley  obferved  that  venous  blood,  which  was  of  a 
dark  colour,  became  of  a  bright  red  when  expofed  to 
oxygen  gas,  and  that  hydrogen  gas  produced  a  con¬ 
trary  effect.  The  fame  thing  has  been  afeertained 
fmee,  by  many  other  cjiemifts.  According  to  Dr 
Prieftley,  the  blood  was  deprived  of  its  plilogifton  as  it 
palled  through  the  lungs  :  but  according  to  the  theory 
of  Lavoifier  and  others,  no  part  of  the  air  infpired  is 
abforbed  ;  the  blood  gives  out  hydrogen  and  carbone, 
which,  combining  with  the  oxygen  of  the  air,  form 
water  and  carbonic  acid.  He  fuppofed  that  the  quan¬ 
tity  of  oxygen  in  the  water'  and  carbonic  acid  expired 
was  equal  to  that  which  had  difappeared  during  re¬ 
fpiration.  According  to  another  theory,  the  oxygen 
gas  combines  with  the  blood,  and  while  this  combina¬ 
tion  takes  place,  the  carbonic  acid  gas  and  water 
which  are  expelled  from  the  lungs  along  with  the  azo¬ 
tic  gas,  are  given  out.  According  to  later  experi¬ 
ments,  it  has  been  afeertained  that  not  only  the  whole 
of  the  oxygen  of  atmofpheric  air,  but  part  o(  the 
azote,  is  abforbed  during  refpiration  j  and  indeed 
fome  have  fuppofed  that  the  whole  of  the  atmofpheric 
air  is  abforbed  by  the  blood  unaltered,  and  that  it  is 
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only  after  this  abforption  that  the  decompofition  takes  FuntSiocs 
place.  The  whole  of  the  oxygen  and  part  of  the  °|^nu 
azotc  are  retained,  and  the  remaining  part  of  the  azote  ^  ...rn* J 
is  thrown  out,  along  with  the  carbonic  acid  gas  and 
water,  which  are  expired  *,  but  this  opinion,  as  well  as 
molt  others  with  regard  to  the  nature  of  the  changes 
that  take  place  during  refpiration,  refts  in  a  great 
meafure  on  plaufible  conjecture.  2 

12.  A  queftion  has  arifen  among  chemiits  with  re- Are  the 
gard  to  the  formation  of  the  carbonic  acid  and  the  fubftances 
water  which  are  expired  3  whether  it  takes  place  im-^xPire^. 
mediately  in  the  lungs,  by  the  direCt  combination  of ^eWood! 
the  oxygen  of  the  air  with  the  carbone  and  hydrogen 

of  the  blood,  or  whether  thefe  fubflances  previoufly 
exilted  in  the  blood  in  a  ftate  of  combination,  and  are 
thrown  out  during  refpiration. 

13.  What  are  the  purpofes  of  thefe  changes  ?  What purpofes 0f  j 
are  the  ufes  of  refpiration  in  the  animal  economy?  As  refpiration. 
the  blood  is  the  fource  from  which  are  derived  the  ma¬ 
terials  for  repairing  the  conftant  wafte  of  the  body, 

it  is  neceffary  that  means  fhould  be  provided,  to 
fupply  this  wafte,  to  which  the  blood  is  conflantly 
fubje&ed.  This  is  accomplilhed,  as  we  lhall  find 
afterwards,  by  the  procefs  of  digeftion,  the  product  of 
which  is  conveyed  to  the  blood.  But  before  it  can 
be  converted  into  blood,  it  muft  undergo  certain  2 ^ 

changes,  which  take  place  in  the  lungs.  There  is  To  form  £- 
one  effential  part  of  the  blood,  and  an  effential  partbrina. 
alfo  of  animal  bodies,  namely  the  fibrina,  which  docs 
not  exift  in  the  chyle  and  lymph,  which  are  the  fub- 
ftanees  conveyed  to  the  blood,  to  repair  its  wafte,  be¬ 
fore  they  have  palled  through  the  lungs  along  with 
the  blood.  Hence  it  is  fuppofed  that  one  purpofe  of 
refpiration  is  to  form  the  fibrina  of  the  blood. 

14.  But  another  great  purpofe  of  refpiration  in  thexo  prefervs 
animal  economy  is  to  prefer  ve  the  proper  degree  of  tempera- 
temperature  neceffary  for  the  health  and  life  of  the  ani-turc* 
mal.  It  is  wrell  known  that  the  temperature  of  ani¬ 
mals  is  not  regulated  like  inorganized  matter  by  the 
furrounding  medium.  In  whatever  temperature  ani¬ 
mals  are  placed,  except  in  thofe  extreme  degrees  of 

heat  or  cold  which  deftroy  life  altogether,  the  tempe¬ 
rature  of  their  bodies  continues  almoft  uniformly  the 
fame,  and  this  temperature,  it  appears,  correfponds  to 
the  quantity  of  air  infpired.  Hence  it  is  that  the 
temperature  of  the  lower  orders  of  animals  which  re¬ 
quire  but  a  fmall  proportion  of  air,  as  infers,  fifties,  and 
amphibious  animals,  is  not  much  higher  than  that  of 
the  medium  in  which  they  live,  and  on  this  account 
they  conftitute  a  divifion  of  animals  which  have  been 
diftinguifhed  by  phyfiologifts  by  the  name  of  cold-blood¬ 
ed  animals *  The  temperature  of  warm-blooded  ani¬ 
mals,  whatever  be  the  temperature  in  which  they  live, 
is  from  96°  to  104°.  The  temperature  of  man  is 
about  98°,  while  that  of  birds  which  require  a  greater 
proportional  quantity  of  air,  is  ufually  50  or  6°  high¬ 
er.  .  2546  „ 

15.  The  manner  in  which  the  temperature  of  the  Theories  oi 
body  is  kept  up  by  means  of  refpiration,  has  been  thu3^®** 
accounted  for,  on  the  principles  of  Dr  Black’s  theory 

of  latent  heat.  Part  of  the  latent  heat  of  the  air, 
which  was  infpired  and  combined  with  the  blood,  is 
given  out,  and  thus  raifes  the  temperature  of  the  blood, 
and  that  of  the  whole  body  through  which  it  circu¬ 
lates,  I 
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Functions  lates.  But  if  tliis  change  took  place  in  the  lungs,  and 
of  Ani-  2lI\  the  latent  heat  of  the  air  infpired  M  as  extricated  in 
;  that  organ,  it  was  urged  as  an  objedtion  to  this  theory, 
that  the  temperature  in  them  would  be  much  higher 
than  in  other  parts  of  the  body.  According  to  the 
theory  of  La  voider  and  CraM'ford,  the  oxygen  gas  of 
the  air  infpired  combines  with  the  hydrogen  and  car- 
bone  which  are  given  out  by  the  blood,  forming  car¬ 
bonic  acid  and  water.  During  this  procefs,  which 
takes  place  in  the  lungs,  the  latent  heat  of  the  oxygen 
becomes  fenfible.  Part  of  it  combines  with  the  water 
and  the  carbonic  acid,  and  converts  them  to  the  date 
of  gas ;  the  remainder  combines  with  the  blood,  to  pre- 
ferve  the  temperature  of  the  body.  The  capacity  of 
arterial  blood  for  caloric,  or  the  fpecific  caloric  of  ar¬ 
terial  blood,  that  is,  the  quantity  of  caloric  which  is 
meceffary  to  raife  it  to  a  given  temperature,  is  much 
greater  than  that  of  venous  blood.  According  to 
this  theory,  therefore,  the  fpccific  caloric  of  arterial 
blood,  as  it  circulates  through  the  body,  is  more  and 
more  diminillied,  till  it  is  at  laid  converted  into  ve¬ 
nous  blood.  In  this  way  it  has  been  propofed  to  obvi¬ 
ate  the  objeflion  of  the  temperature  of  the  lungs  be¬ 
ing  higheft,  if,  as  it  has  been  fuppofed,  the  whole  of 
the  caloric  is  here  evolved  ;  and  to  account  for  the 
uniformity  of  temperature  which  exifts  in  every  part 
of  the  body. 

Ak  abforb-  1 6.  But  if  the  difference  of  the  fpecific  caloric  of 
td  in  the  arterial  and  venous  blood  be  not  fufficiently  great  to 
ilate  of  gas.  account  £or  th e  phenomena,  this  obje&ion  has  been 
attempted  to  be  removed,  by  fuppofing  that  the  air 
is  abforbed  by  the  blood  in  the  Hate  of  gas,  and  that 
the  greateft  part  of  the  changes  which  it  undergoes,  is 
effe&ed  in  the  courfe  of  the  circulation.  Part  of  the 
caloric,  it  is  fuppofed,  is  evolved,  when  the  air  combines 
with  the  blood,  and  this  portion  combining  with  the 
carbonic  acid  and  water  thrown  off,  raifes  them  to  the 
ilate  of  gas,  in  which  flate  they  are  emitted  during  re- 
fpiration.  The  air  abforbed  by  the  blood  gives  out  the 
remaining  portion  of  its  caloric  in  the  courfe  of  the  cir- 
culatien,  wrhen  the  oxygen  combines  with  the  carbone 
and  forms  carbonic  acid,  and  with  the  hydrogen  and 
forms  water  \  and  thus  the  caloric  is  gradually  evolved 
during  the  courfe  of  the  circulation.  Such  then  are 
two  of  the  important  purpofes  which  feem  to  be  accom- 
plifhed  by  means  of  the  funflion  of  refpiration  \  name¬ 
ly,  the  prefervation  of  animal  temperature,  and  the 
complete  formation  of  the  blood. 

II.  Of  Digeftion. 

Wafteof  The  animal  body  is  fubjefl  to  continual  wafte, 

the  body,  and  the  quantity  of  this  wafte  varies  according  to  the 
nature  and  age  of  the  animal.  This  wafte  is  repaired 
by  the  blood,  which  muft  confequently  receive  fome 
fupplies,  to  make  up  for  its  continual  eonfumption.  On 
this  account,  all  animals  require  food  or  nourilhment, 
to  compenfate  for  the  wafte  of  the  body,  and  directly 
for  the  eonfumption  of  the  blood  from  which  this  wafte 
is  fupplied. 

foodSofdif-  2*  Different  animals,  according  to  their  nature,  con- 
ferent  ani-  ftitution,  and  circumftanees  in  which  they  are  placed, 
mals  diffe-  require  different  kinds  of  food.  Some  animals  live  en- 
rent*  tirely  on  vegetables,  others  feed  exclufively  on  animals, 
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while  a  third  elafs  feed  indiscriminately  both  on  vege¬ 
tables  and  animals.  But  whatever  be  the  kind  of  food, 
or  whatever  be  the  nature  of  the  animal,  it  is  all  con¬ 
verted,  by  the  procefs  of  digeftion,  into  the  fame  uni¬ 
form  fubftance.  In  moft  animals  the  food,  as  it  is  taken 
into  the  mouth,  is  broken  down,  mixed  with  the  faliva, 
and  conveyed  to  the  ftomach,  and  after  it  has  remained 
therefor  a  Ihort  time,  it  is  totally  changed,  and  is  con¬ 
verted  into  the  uniform  fubftance  above  alluded  to, 
called  chyme. 

3.  In  attempting  to  account  for  the  fun£lions  of  the Falfe  ana- 
animal  body,  chemifts  and  phvfiologifts  have  been  al-l°giescl 
ways  too  much  difpofed  to  confider  the  changes  which  [^yfiolo~ 
take  place  within  the  body,  as  analogous  to  thofe  which®1 

take  place  on  inorganized  or  dead  matter,  in  fuppofed 
fimilar  circumftanees.  Accordingly  we  find  among 
the  (peculations  of  philofophcrs,  concerning  the  nature 
of  the  function  of  digeftion,  that  it  has  been  aferibed 
to  fermentation.  By  one  fet  it  was  aferibed  to  one 
kind  of  fermentation,  namely  to  the  vinous  or  acetous; 
and  by  another  fet  this  con  verb  011  of  the  food  was  fup¬ 
pofed  to  be  effe6led  by  the  putrefactive  fermentation.* 

But  now,  that  the  nature  and  circumftanees  of  the  pro- 
ceffes  of  fermentation  and  digeftion  have  been  more 
accurately  obferved,  this  opinion,  it  is  probable,  isuni- 
verfally  exploded.  The  experiments  of  phyfiologifts, 
alfo,  have  led  to  more  rational  views  concerning  this 
fun6lion.  2^-x 

4.  It  is  now  generally  admitted,  that  the  converfion Gaftric 
of  the  food  into  chyme,  is  effected  by  the  a£tion  of  ajuice» 
peculiar  fluid  fecrcted  in  the  ftomach,  from  which  it 

has  been  denominated  gaftric  juice .  This  liquid  feems 
to  poffefs  different  properties  in  different  animals,  for 
thofe  animals  which  live  entirely  on  vegetables  cannot 
digeft  animal  food,  and  the  gaftric  juice  of  thofe  which 
have  been  accuftomcd  to  live  entirely  on  animals,  has 
no  effedl  on  vegetables.  It  is  true,  indeed,  that  the 
nature  of  animals  in  this  refpe6l,  as  well  as  in  moft  of 
their  habits,  may  be  completely  reverfed,  when  it  is 
effe6led  by  flow  degrees.  All  fubftances  taken  into 
the  ftomach,  are  not  equally  adled  upon  by  the  gaftric 
juice.  Some  of  the  hardeft  are  readily  diffolved,  vdiile 
others,  feemingly  lefs  compa6l  and  durable,  remain  un¬ 
altered.  The  hulks  of  grain  in  the  ftomachs  of  many 
animals  refill  its  adlion,  while  the  hardeft  bone  is  en¬ 
tirely  confumed.  2^2 

5.  No  accurate  knowledge  has  yet  been  obtained  Its  nature, 
concerning  the  nature  of  the  gaftric  juice.  According  unknown. 
to  fome  it  is  of  an  alkaline  nature,  and  according  to 

others  it  poffeffes  acid  properties.  But  this  difference  of 
opinion  is  by  no  means  to  be  wondered  at,  if  we  con¬ 
fider  the  difficulty,  or  perhaps  the  impoflibility  of  ob¬ 
taining  the  gaftric  juice  in  a  Hate  of  purity,  to  fubjett 
it  to  chemical  examination.  If  it  even  were  poffible  to 
colie 61  it  perfe6lly  pure,  its  effe6ls  could  not  be  the 
fame  as  within  the  body,  fince  all  animal  matters,  the 
moment  they  ate  feparated  from  the  living  body,  be¬ 
gin  to  undergo  new  changes,  and  therefore  muft  exhi¬ 
bit  new  properties.  All  experiments,  therefore,  which 
have  been  made,  to  afeertain  the  nature  of  the  gaftric 
juice,  and  the  procefs  of  digeftion  out  of  the  body, 
muft  be  eonfidered  as  entirely  inconclufive.  Such  ex¬ 
periments  fhew  us  the  effe£ls  of  this  .liquid  in  the  ftato 
of  dead  matter,  but  can  lead  to  no  knowledge  of  its  na- 
5. A  2  .  ture 
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ture  and  properties  while  it  exifts  in  the  living  bo- 
dy  (b). 

6.  But  whatever  be  the  nature  of  this  liquid,  or  the 
procefs  of  digeftion,  the  food,  as  we  have,  already  ob- 
ferved,  is  broken  down  in  the  mouth  and  mixed  with 

verted  into  the  faliva,  which,  in  the  firft  inftanc£,  probably  contri- 
chyme.  ])Utes  much  to  favour  its  commencement  ;  for  it  has 
been  obferved  that  the  procefs  of  digeftion  is  confider- 
ably  deranged  when  the  fecretion  of  faliva  is  interrupt¬ 
ed,  or  its  ufual  quantity  diminiffied.  All,  then,  that  is  • 
certainly  known  concerning  this  change  is,  that  the 
food  conveyed  to  the  ftomach  is  in  a  very  (hort  time 
converted  into  the  fubftance  called  chyme. 

7.  The  chyme,  which  is  a  foft,  pulpy  matter,  after 
being  formed  in  the  ftomach,  is  carried  to  the  inteftines, 
where  it  is  mixed  with  other  fub fiances,  and  undergoes 
nev/  changes.  As  foon  as  the  chyme  has  paffed  into 
the  inteftines,  it  is  converted  partly  into  a  milky  fluid 
called  chyle,  and  partly  into  excrementitious  matter. 
rJfhus  it  is  decomposed  by  fomc  procefs,  and  Separated 
into  two  parts,  one  of  which  is  deftined  for  the  nourish¬ 
ment  of  the  body,  and  for  repairing  itswafte,  while  the 
other  is  eje&ed. 

8.  The  chyle,  foon  after  it  is  formed  from  the 
chyme,  mixes  with  the  bile  which  flows  from  the  liver 
into  the  inteftines.  In  confequenee  of  this  combina¬ 
tion,  it  is  fuppofed  the  excrementitious  matter  is  Sepa¬ 
rated  from  the  chyle,  and  is  thrown  out  of  the  body  ; 
while  the  chyle  itfelf  is  taken  up  by  a  Set  of  vcffels 
called  laBeals ,  which  open  on  the  inner  furface  of  the  in¬ 
teftines,  and  receiving  the  fluid,  convey  it  to  a  large  trunk 
in  which  they  all  terminate,  denominated,  from  its  fi- 
tu^tion  in  the  thorax,  the  thoracic  duft .  The  ufe  of  the 
bile  is  fuppofed  to  be,  to  feparate  the  excrementitious 
matter  which  might  prove  injurious  to  the  fyftem,  if  it 
were  abforbed  along  with  the  chyle  5  and  for  this  pur- 
pofe  the  bile,  it  is  fuppofed,  is  decompofed  j  one  part, 
namely  its  Saline  and  alkaline  conftituents,  combines 
with  the  chyle,  by  which  it  becomes  more  liquid, 
while  another  part,  namely  the  refinous  and  albuminous 
matter,  combines  with  the  excrement,  and  in  this  ftate 
acts  as  a  ftimulant  to  the  inteftines,  So  that  the  contents, 
which  might  otherwife  prove  injurious,  if  long  retain-^ 
ed,  are  ejeded. 

9.  As  a  proof  that  the  food  which  has  been  taken 
into  the  body  has  been  totally  changed,  fubftances 
have  beeen  deteded  in  the  excrement  of  different  ani¬ 
mals  which  did  not  previoufly  cxift  in  the  food.  Ac¬ 
cording  to  Vauquelin,  excrementitious  matter  is  always 
diftinguifhed  by  an  acid  property.  Benzoic  acid  has 
been  deteded  in  that  of  horfes  and  cows.  An  acid  of 
a  peculiar  nature  has  been  found  in  the  dung  of  pi¬ 
geons  ;  but  in  general  this  matter  is  much  difpofed  to 
ferment,  and  at  laft  gives  out  ammonia. 

In  the  analyfis  of  the  excrement  of  a  hen  by  Vau¬ 
quelin,  compared  with  the  nourifhment,  he  found  that 
the  oats  which  were  taken  in  were  compofed  of  phof- 
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phate  of  lime  and  Silica,  and  that  the  {hells  of  the  eggs,  Fun&ioas 
and  the  excrements  which  were  examined,  confifted  of  of  Am- 
phofphate  of  lime,  carbonate  of  lime,  and  filica.  The  j 

proportion  of  Silica  which  was  found  in  the  excrement 
was  leSs  than  the  quantity  taken  in  j  but  the  quantity 
of  phofphate  of  lime  was  increafed,  and  a  quantity  of  *  Ann.  de 
carbonate  of  lime  which  did  not  previoufly  exift  in  theCbim.xxix* 
food,  was  formed  *.  2 

10.  The  chyle,  it  has  been  obferved,  is  taken  up  byPropesr^eS 
the  la£leals,  and  conveyed  to  the  thoracic  du£l.  Little 0f  chyie. 
is  known  of  its  properties,  excepting  that  it  poflefles 
fome  in  common  with  milk.  Like  milk,  it  coagulates, 
and  divides  into  a  Serous  and  oily  matter.  In  the  tho¬ 
racic  du6l  the  chyle  is  mixed  with  another  fluid  called 
the  lymph,  which  is  conveyed  frgm  all  parts  of  the 
body  by  a  Set  of  veflels  which  have  been  denominated  25Sg 
lymphatics .  This  fluid  is  in  confiderable  quantity,  is  Of  lymphs 
vifeid  and  colourlefs,  but  from  the  difficulty  of  colleft- 
ing  it,  little  is  known  of  its  properties.  The  lymph 
and  the  chyle,  thus  mixed  together,  are  conveyed  by 
the  thoracic  duft  to  the  blood- veflels.  It  is  mixed  with 
the  blood  in  the  veins,  and  conveyed  by  them  to  the 
right  flde  of  the  heart,  from  which  it  is  carried  .to  the 
lungs,  where  it  undergoes  the  changes  already  deferib- 
ed  in  the  account  of  refpiration,  and  the  whole  is  con¬ 
verted  into  arterial  blood,  which  returns  to  the  heart, 
from  whence  it  js  diftributed  to  all  parts  of  the  body. 

III.  Of  Secretion. 

2  r 

I.  In  the  courfe  of  the  circulation  of  the  blood,  Matters  fe» 
different  fubftances  are  Separated  from  it,  Some  of  which  parated 
are  deftined  for  the  growth  and  nourifhment  of  thefr°mthe 
body,  as  in  young  animals,  or  for  the  repair  and  Supply  blood’ 
of  parts  that  are  deftroyed  j  while  other  fubftances, 
which  Seem  either  to  be  Superfluous,  or  if  retained, 
would  be  injurious,  are  thrown  out  of  the  body.  Thefe 
fecrctions  are  performed  by  peculiar  organs,  the  de- 
feription  and  operation  of  which  belong  to  Anatomy 
and  Physiology..  At  prefent  we  will  give  a  ftiort  ac¬ 
count  of  two  of  the  moft  important  of  thefe  fecretions, 
namely,  the  fecretion  of  urine,  and  that  of  perfpirable 
matter.  >  2560 

Secretion  urine*— -The  urine,  which  is  an  ex- By  the  kid* 

crementitious  matter,  is  feparated  from  the  blood  byneys« 
the  aftion  of  the  kidneys.  According  to  the  observa¬ 
tions  of  anatomifts  and  phyfiologifts  on  the  ftrufture 
and  office  of  thefe  organs,  a  great  proportion,  or  even, 
as  fome  fuppofe,  the  whole,  of  the  blood  paffes  through 
them.  As  the  urine  fecreted  by  thefe  organs  feems 
to  Serve  no  purpofe  in  the  animal  economy,  fince  the 
whole  of  it  is  thrown  out,  it  is  probable  that  the  fub¬ 
ftances  of  whiph  it  is  compofed,  or  at  leaf!  their  confti¬ 
tuents,  would  have  proved  injurious  if  they  had  been 


retained. 


2.  Whatever  the  change  be  which  takes  place  on  js  an  itn- 
the  blood  by  the  aftion  of  the  kidneys,  it  is  of  the  ut-  portant 
moft  importance  to  the  health  and  even  to  the  life  ofchange* 

the 


(b)  The  ftomach  of  young  animals  contains  Some  fubftance  which  has  the  property  of  coagulating  milk.  Acids 
alfo  have  this  property,  from  which  it  has  been  concluded  that  the  fubftance  in  the  ftomach  of  young  animals, 
which  produces  this  effeft  on  milk,  is  of  an  acid  nature  :  but  it  ought  to  be  recollefted,  that  it  is  out  of  the  body, 
and  that  it  has  undoubtedly  undergone  new  changes )  and  befides,  it  is  not  known  exaftly  what  fubftances  may 
have  the  property  of  inducing  this  change  on  milk. 


mals. 
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Functions  the  animal  \  for  if  thefe  organs  are  deftroyed  by  dii- 
of  Ani.  eafe  or  accIdent,  the  death  of  the  animal  is  the  certain 
confequence. 

3,  By  the  a&ion  of  the  kidneys  on  the  blood,  new 
fubftances  make  their  appearance.  Such,  for  inftance, 
are  urea  and  uric  acid,  which  exift  in  the  urine,  but 
cannot  be  dete£led  in  the  blood  5  but  the  bafes  or 
conftituents  of  thefe  fubftances  mull  have  formed  part 
of  fome  of  the  matters  of  the  blood,  which  are  there¬ 
fore  decompofcd  for  their  evolution  \  and  this  decom- 
pofition  muft  take  place  in  thefe  organs.  But  al¬ 
though  the  urine,  the  fecreted  matter,  has  been  accu¬ 
rately  analyzed,  and  its  component  parts,  after  it  is 
thrown  out  of  the  body,  pretty  well  ascertained,  it  is 
yet  unknown  what  are  the  peculiar  changes  which  the 
I  blood  undergoes  by  the  a&ion  of  the  kidneys. 

Perfpiraiion.~\.  A  confiderable  quantity  of  matter 
is  feparated  from  the  blood  by  means  of  a  fet  of  veffels 
on  the  {kin  of  animals.  This  a&ion  is  called  perfpi - 
ration ,  and  the  fub fiance  emitted,  perfpirable  matter. 
The  attention  of  phyfiologifts  and  chemifts  has  been 
long  dire&ed  to  afeertain  the  quantity  and  nature  of  the 
matter  thus  thrown  off.  To  afeertain  the  firft  point, 
many  experiments  have  been  made.  Sandlorius,  an 
Italian  phyfician,  was  the  firft  who  made  this  attempt, 
by  weighing  himfelf,  and  eftimating  the  quantity  of 
food  which  was  taken  in,  and  the  quantity  of  excre- 
mentitious  matter  thrown  off.  The  difference,  he 
fuppofed,  indicated  the  quantity  of  matter  perfpired  •, 
but  neither  in  his  experiments,  nor  in  thofe  of  many 
others,  who  endeavoured  to  afeertain  the  fame  thing, 
was  any  eftimate  made  of  the  quantity  of  matter  given 
out  by  the  lungs. 

2.  With  this  diftin&ion  in  view,  a  fet  of  experi¬ 
ments  was  inftituted  by  Lavoifier  and  Seguin.  The 
latter  was  inclofed  in  a  varnifhed  bag,  which  prevent¬ 
ed  the  efcape  of  every  thing  thrown  off  from  the  bo¬ 
dy,  excepting  what  was  loll  by  refpiration.  Having 
previoully  weighed  himfelf,  and  having  continued  the 
experiment  for  fome  time,  the  quantity  of  matter 
thrown  off  by  refpiration  was  afeertained,  by  weighing 
a  fecond  time.  By  weighing  himfelf  afterwards  with¬ 
out  the  covering,  and  repeating  the  operation  at  the 
end  of  a  fimilar  interval,  he  was  thus  enabled  to  afeer¬ 
tain  the  quantity  loft  by  tranfpiration  from  the  {kin, 
by  fub  trailing  what  had  been  previously  afeertained 
by  tranfpiration  from  the  lungs,  from  the  whole  dimi¬ 
nution  of  weight  which  was  indicated  in  the  laft  expe¬ 
riment.  From  thefe  experiments,  the  following  con- 
clufions  were  drawn. 

a.  In  a  ftate  of  health,  and  when  there  is  no  difpofi- 
tion  to  corpulence,  the  body  returns  to  the  fame 
weight  once  every  24  hours. 

b.  Indigeftion  retards  tranfpiration.  The  weight  is 
increafed  for  four  days,  and  on  the  fifth  the  body  re¬ 
turns  to  its  original  weight. 

c .  Drink  only,  and  not  folid  foqd,  increafes  the 
perfpiration.  It  is  leaft  at  the  moment  .of  taking 
food,  and  immediately  after. 

d.  The  perfpiration  is  greateft  during  djgcftion. 
c.  The  greateft  quantity  of  matter  perfpired  amount¬ 
ed  in  a  minute  to  26.25  grains  troy)  the  leaft'  to  nine 
grains. 

f  The  pulmonary  tranfpiration  is  proportionally 
pTeater  than  that  of  the  {kin.  It  is  greater  in  winter, 
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on  account  of  the  neceffity  of  preferving  the  tempera¬ 
ture  of  the  body. 

3.  The  quantity  of  matter  perfpired  is  greateft  du¬ 
ring  hot  weather,  and  in  hot  climates.  The  quantity 
too  bears  a  relation  to  the  quantity  of  urine.  The 
following  are  the  refults  of  the  experiments  of  Rye 
madfc  in  Ireland,  on  the  relative  proportion  of.  urine 
and  perfpirable  matter,  which  were  excreted  in  the 
courie  of  one  day  at  different  feafons  of  the  year. 

Matter  perfpired .  Urine , 
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Ounces. 

Ounce?, 

Winter, 

53 

42 

Spring, 

60 

40 

Summer, 

63 

37 

Autumn^ 

5° 

37 

4.  When  the  temperature  to  which  the  body  is  ex-  Sweat/* 
pofed  is  much  elevated,  the  quantity  of  perfpired  mat¬ 
ter  is  greatly  increafed,  and  it  then  appears  in  a  vifi- 

ble  liquid  form  called  fwcat .  This  aniwers  a  very  im¬ 
portant  purpofe  in  the  animal  economy,  for  by  this 
means  the  equilibrium  of  temperature  is  preferved.  _ 

The  heat  which  is  abforbed  is  carried  off  along  with 
the  matter  which  evaporates  from  the  furface  of  the 
body,  and  thus  the  incrcafe  of  temperature  which 
would  otlierwifc  prove  fatal,  is  prevented. 

5.  The  next  obje£t  of  chemical  phyfiologifts  was  to  Component: 
afeertain  the  nature  of  the  fubftancc  which  is  perfpir-  parts. 

ed.  This  has  been  found  extremely  difficult,  on  ac¬ 
count  of  the  fmall  quantity  which  it  has  been  poffible 
to  colledt.  But  it  has  been  afeertained  that  it  confifts 
chiefly  of  water  and  carbone,  with  an  oily  matter. 
Phofphoric  acid  alfo,  and  phofphate  of  lime,  have  been 
detected  in  the  perfpirable  matter.  In  the  air  which 
has  been  confined  in  contact  with  the  {kin,  carbonic 
acid  gas  has  been  dete&ed  )  from  which  it  is  conclud¬ 
ed,  that  either  the  carbone  muft  have  been  evolved, 
and  combined  with  the  oxygen  of  the  air,  or  the  oxy¬ 
gen  gas  muft  have  been  abforbed,  and  combining  with 
the  carbone,  is  given  out  in  the  ftate  of  carbonic  acid. 

The  oily  matter  which  is  emitted  by  the  Ikin,  is  fup¬ 
pofed  to  oecafion  the  peculiar  fmell  by  which  animals- 
are  di ft ingui filed.  The  remarkable  circumftance  of  a 
dog  being  able  to  trace  another  animal  to  a  great  di- 
ftance  by  the  fmell,  or  to  difeover  his  matter  by  the 
fame  means  to  a  much  greater  diftance,  is  aferibed 
to  the  emiffion  of  this  matter.  The  matter  perfpired, 
according  to  Berthollet,  poffeffes  acid  properties,,  and 
the  acid  he  fuppofes,  is  the  phofphoric.  Phofphate 
of  lime  has  been  dete&ed  in  the  {kins  of  horfes  by 
Fourcroy  and  Vauquelin.  .  ^ 

Befides  thefe,  there  are  other  fecretions  which  are  other  fe- 
diftined  for  peculiar  purpofes  in  the  animal  economy,  cretions. 
or  immediately  conne&cd  with  the  fun&ions  of  parti¬ 
cular  orgam,  or  parts  of  the  fyftem.  Such  is  the  fe- 
cretion  of  faliva  in  the  mouth,  of  tears  in  the  eyes,  of 
mucus  in  the  nofe,  and  wax  in  the  ears.  The  fecre- 
tion  of  milk  in  the  female  is  deftined  for  the  nourifh- 
ment  of  the  offspring  *,  but  we  {hall  not  enter  into  the 
defeription  of  the.  organs  employed  in  thefe  fecretions0 
The  nature  and  properties  of  the  matters  fecreted  will 
come  under  our  conlideration  in  treating  of  the  differ¬ 
ent  parts  of  animals.. 

IV, 
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FV.  Of  Aflimilation. 

1.  The  continual  wafte  and  decay  of  the  body  re¬ 
quire  to  be  repaired.  This,  as  we  have  already  feen, 
is  the  purpofe  of  taking  nourifhmcnt  into  the  body  j 
part  of  which  being  fubjeCl  to  the  proeeffes  of  digefiion 
and  refpiration,  is  converted  into  blood,  from  which 
fourcc  are  derived  thofe  fupplies  of  new  matter  which 
are  wanted  in  the  formation  of  new  parts,  or  to  make 
up  the  general  decay  of  the  fyftem.  New  fupplies  of 
matter  are  peculiarly  neceffary,  in  young  animals,  in 
which  the  parts  already  formed  increafe  in  fize  and 
confiftency,  and  in  which,  in  the  progrefs  of  the  growth 
of  the  body,  entirely  new  parts  are  evolved.  But  if 
there  be  any  thing  in  the  fpeeulations  of  phyfiologifls, 
of  the  whole  matter  in  the  body  being  periodically 
changed,  even  after  it  has  arrived  at  its  full  growth, 
a  conftant  fupply  of  new  matter  becomes  abfolutely  ne¬ 
ceffary.  All  thefe  fupplies  are  furnifhed  by  the  blood, 
and  for  this  purpofe  it  is  diftributed.  to  every  part  of 
the  body.  The  materials  for  repairing  the  general 
wafte,  for  increafing  thofe  parts  which  are  already  for¬ 
med,  or  for  the  formation  of  new  parts,  are  all  derived 
from  it.  From  this  fource  are  derived  the  molt  fluid, 
as  well  as  the  moll  folid  parts  of  the  body  \  the  faliva 
of  the  mouth,  and  the  gaftric  juice  of  the  flomach,  fo 
neceffary  in  the  fun£tion  of  digefiion,  by  which  the 
health  and  life  of  the  animal  are  preferred,  as  well  as 
•the  bones  and  mufcles,  which  give  it  ftrength,  firmnefs 
and  motion.  The  procefs  by  which  the  different  fub- 
ftanees  which  are  furnifhed  by  the  blood  for  the  repair 
of  fome  parts  and  the  formation  of  others,  has  been 
diftinguifhed  by  the  name  of  affimilation ,  becaufe,  in 
confequence  of  new  a£!ions  and  combinations,  mat¬ 
ter  exactly  fimilar  to  the  parts  repaired  or  renewed, 
is  depofited,  which  did  not  previoufly  exift  in  the 
blood. 

2.  Thefe  changes  are  effedled  by  the  a£lion  of  pecu¬ 
liar  organs  or  veffels.  Whatever  be  the  nature  of  the 
food  taken  into  the  flomach,  it  is  converted  into  chyme 
by  the  procefs  of  digefiion.  This  again,  by  a  farther 
change,  as  it  paffes  into  the  inteflines,  forms  the 
chyle,  which  is  conveyed  to  the  blood,  and  after  this 
fluid  has  undergone  the  changes  which  are  induced  on 
it  by  refpiration,  it  has  acquired  thofe  properties  which 
render  it  fit  for  the  important  purpofes  to  which  it  is 
defined . 

3.  By  the  a£lion  of  the  different  fecretory  organs, 
the  fame  matter  is  always  feparated  from  the  blood, 
while  the  animal  continues  in  the  healthy  fate.  The 
pcrfpirablc  matter  is  feparated  by  the  glands  or  veffels 
on  the  fkin,  and  the  faliva  is  prepared  by  the  glands 
of  the  mouth.  The  matter  of  bones,  of  mufcles,  or  of 
nerves,  is  feparated  and  depofited  in  thofe  places 
where  it  is  required,  and  no  other.  In  the  healthy  flate 
of  the  body,  mufcular  matter  is  not  depofited  among 
the  bones,  nor  is  offeous  matter  mixed  with  the  muf- 
clcs. 

4.  The  moil  aftonifliing  part  of  the  animal  fyftem 
is  that  power  which  it  poffeffes  of  accommodating  it- 

*  felf  to  particular  circumitances.  It  would  be  lefs  fur- 
prifing  that  the  fame  actions  and  the  fame  functions, 
after  they  have  commenced,  fhould  continue  to  be  per¬ 
formed  with  uniformity  and  regularity.  But,  in  the 
animal  fyftem,  new  a&ions  take  plaoe,  or  at  leaft' thofe 


which  were  comparatively  feeble  and  limited,  become  EcccnspoS. 
more  powerful  and  more  extenfive.  Thus,  a  part 
the  body  which  has  been  deflroycd  or  removed  is  by  V. 
this  new'  or  extended  action,  completely  renovated.  A 
large  piece  of  mufcle  in  the  healthy  flate  of  the  body 
is  foon  renewed  ;  and,  w'hat  is  more  furprifmg,  the  con- 
flitucnt  parts  of  bone  are  prepared,  when  neceffary, 
and  depofited  in  thofe  places  where  large  pieces  of  this 
fubflaiice  have  been  removed.'  2^t 

5.  But  although  fome,  or  perhaps  all  thefe  changes  Are  regu. 
which  take  place  in  the  different  proeeffes  going  on  fated  by 
in  the  animal  fyitem,  are  of  a  chemical  nature,  yet 
they  are  fubje£t  to  the  controul  of  fome  power,  the  cha-^inC1^e* 
raster iflics  of  which  are  totally  different  from  thofe  of 
a  chemical  or  mechanical  agent.  This  is  the  living 
principle  which  counteracts,  regulates,  and  direCls  the 
effeCfs  of  chemical  agents.  It  is  by  means  of  this 
power,  that  the  materials  of  which  the  different  parts 
of  the  body  are  compofed,  are  depofited  in  their  pro¬ 
per  places.  It  is  by  means  of  the  fame  powder  that  a 
greater  quantity  of  matter  neceffary  for  the  renovation 
of  any  particular  part  which  has  been  deflroyed,  is  pre¬ 
pared  and  depofited  exaCtly  in  that  place  where  it  is 
wanted  \  but  the  power  of  this  agent  is  limited.  Cer¬ 
tain  fubflanccs  taken  into  the  flomach,  which  are  unfit 
for  digefiion  or  nourifhmeiit,  are  immediately  rejeCted  } 
but  others  are  too  powerful,  and  deftroy  the  organ  it- 
felf.  As  the  flrongcfl  proof  of  the  cxiftence  and  con¬ 
troul  of  this  power,  the  conflituent  parts  of  animal  bo¬ 
dies  begin  immediately  to  decompofe  each  other  as 
foon  as  its  aCtion  has  ceafed.  The  gaftric  juice  of  the 
flomach,  which  aCts  only  on  the  fubftances  introduced  in¬ 
to  it  in  the  living  flate,  has  been  fometimes  found  to 
corrode  and  deftroy  the  flomach  itfelf,  after  death. 

But  the  inveftigation  of  the  nature  of  this  agent,  and 
of  its  influence  on  the  animal  body,  belong  to  Phy¬ 
siology. 

Sect.  II.  Of  the  Decomposition  of  Animal  Sub¬ 
stances. 

2572 

1.  As  foon  as  an  animal  has  ceafed  to  live,  its  frame  DecompofL. 
and  texture  are  deflroyed,  the  conflituent  parts  are  fe-tion  ofve- 
parated,  they  enter  into  new  combinations,  new  fub-S^*akk.s 
fiances  are  formed,  and  the  component  parts  are  total- ma,s  ^e- 
ly  changed.  The  rapid  fpontaneous  decompofition  ofrent. 
animal  matters,  which  has  been  called  putrefaBioti ,  is 

one  of  the  moll  ftriking  characters  by  which  they  are 
diftinguiflied.  Vegetable  matters,  w'e  have  feen,  wrhen 
vegetation  ccafes,  arc  alfo  fubjecl  to  decompofition  \ 
but  in  them  the  procefs  is  flow  and  gradual,  and  many 
of  the  produCls  are  totally  different.  2573 

2.  The  remarkable  difference  betwTecn  the  fponta- Owing  to 
neous  decompofition  of  vegetables  and  animals,  de-the 
pends  on  the  difference  of  the  conflituent  parts  of  thefe 

tw'o  claffes  of  organized  fubflanccs.  Animal  matters  ti0n# 
are  compofed  of  a  greater  variety  of  conflituent  princi¬ 
ples,  and  thus  originates  a  greater  variety  of  aCtion, 
when  the  different  component  parts  begin  to  aCt  on 
each  other.  By  the  numerous  and  complicated  attrac¬ 
tions  which  cxift  among  thefe  conflituent  "principles, 
decompofition  is  more  readily  effeCted,  and  a  greater 
variety  of  new  produCts  make  their  appearance.  2574 

3.  But  notwithftanding  the  variety  and  complicated Conditions^ 
ftruCture  of  animal  fubftances,  total  decompofition  or 

putrefaClion 


fiances. 
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Decompofi-  putrcfa£lion  does  not  take  place,  except  in  certain  cir- 
1 ma^Sub11'  cum^ances>  by  wkich  the  mutual  a6lion  of  the  confti- 
m  "  tnent  principles  is  promoted.  The  chief  circumftanees 
1  neceffary  for  the  putrefaction  of  animal  matter  are, 
moifture  and  moderate  heat.  Dry  animal  matters  do 
not  undergo  any  change.  Bones,  when  moiftened 
with  water,  the  foft  parts  of  animals,  but  efpecially 
the  liquid  parts,  run  rapidly  on  to  putrefaction.  Heat 
is  alfo  neceffary  to  promote  this  change.  No  putrefac¬ 
tion  takes  place  in  animal  matters,  at  or  below  the 
freezing  temperature.  Before  it  commences,  the  tem¬ 
perature  mult  be  elevated  fome  degrees  above  this 
..point,  and  as  the  temperature  rifes,  the  rapidity  of  the 
procefs  is  proportional.  This  condition,  however,  has 
its  limits  )  for  when  the  heat  reaches  a  certain  point,  fo 
far  from  promoting  the  procefs  of  putrefaClion,  it  is  re¬ 
tarded,  or  altogether  interrupted,  by  carrying  off  the 
moifture.  The  contaCl  of  air  was  thought  neceffary 
to  favour  this  procefs  ;  but  although  it  appears  that  this 
is  not  an  effential  condition,  putrefaClion  goes  on  more 
rapidly  in  the  open  air,  perhaps  by  receiving  and  car¬ 
rying  off  the  elaftic  fluids  as  they  are  formed.  Mat¬ 
ters  which  have  already  undergone  this  change,  brought 
in  contaCt  with  recent  animal  fubftances,  promote  and 
accelerate  putrefaCtion. 

4.  When  animal  matters  are  placed  in  favourable 
circumftanees,  the  folid  parts  become  foft,  and  the  li¬ 
quid  parts  become  more  fluid.  The  colour  changes, 
and  is  converted  into  a  reddilh  brown,  or  deep  green. 
The  odour,  which  is  at  firft  difagreeable,  becomes  fetid 
and  infupportable.  An  ammoniacal  fmell  is  alfo  dif- 
fufed,  but  this  is  only  temporary,  wrhile  the  putrid 
odour  continues  during  the  whole  procefs.  The  li¬ 
quids  become  turbid,  the  foft  parts  are  melted  into  a 
kind  of  jelly,  accompanied  with  an  inteftine  motion, 
and  an  enlargement  of  the  bulk  of  the  whole  mafs,  ow¬ 
ing  to  the  efcape  of  elaftic  fluids,  which  are  flowly 
difengaged.  The  whole  matter  is  then  reduced  to 
one  mafs,  the  fuelling  ceafes,  the  bulk  is  diminiftied, 
and  the  colour  deepens.  Towards  the  end  of  the  pro¬ 
cefs,  a  peculiar  odour,  fomewhat  aromatic,  is  emitted-. 
When  it  ceafes  entirely,  there  remains  behind  an  unc¬ 
tuous,  vifeid,  and  fetid  earthy  mafs. 

5.  The  duration  of  this  procefs  is  extremely  vari¬ 
ous,  according  to  the  nature  of  the  fubftances  and  the 
circumftanees  in  which  they  are  placed  \  but  it  has 
been  divided  by  fome  into  different  ftages.  In  the 
firft  there  is  merely  a  tendency  to  putrefaction,  ac¬ 
companied  with  a  very  flight  change  of  texture  and 
colour.  The  fecond  change,  or  incipient  putrefaClion, 
exhibits  fome  traces  of  acidity  \  the  parts  are  more 
foftened,  a  ferous  matter  begins  to  flow  from  the  re¬ 
laxed  fibres  \  the  colour  is  more  altered,  and  the  pu¬ 
trid  fetid  odour  exhaled.  In  the  third  or  more  ad¬ 
vanced  ftage  of  putrefaClion,  the  fetid  odour  is  more 
or  lefs  mixed  with  the  fmell  of  ammonia  )  the  diffolved 
putrid  matter  becomes  of  a  deeper  colour,  and  is  di- 
minifhed  in  weight  by  the  efcape  of  a  great  quantity 
of  volatile  matter.  In  the  laft  ftage,  or  when  the 
procefs  is  completed,  the  ammoniacal  odour  vanifhes, 
the  fetid  fmell  becomes  ]efs,  and  is  often  fueceeded  by 
fomething  of  an  aromatic  fmell.  The  animal  matter 
has  diminifhed  greatly  in  bulk,  and  has  loft  all  ap¬ 
pearance  of  organized  ftruClure.  There  remains  only 
a  dark  brown,  earthy  fubftance,  unCtuous  to  the  feel, 
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which  has  been  called  animal  earth.  But  thefe  changes  Becompofi- 
are  regulated  by  the  particular  circumftanees  in  which tion 
the  proeels  takes  place.  fiances. 

6.  In  the  courfe  of  the  putrefaClive  procefs  of  ani-  *■ - vT 

nial  fubftances,  different  gafes  are  fucceflively  emitted.  2577 
Thefe  are  chiefly  carbonated,  fulphurated,  and  phof- *pa^,c 
phorated  hydrogen  gafes,  water  in  the  ftate  of  vapour,' UI  s’ 
ammonia,  and  carbonic  acid  gas.  Thefe  bodies  are 
evolved  and  volatilized,  carrying  with  them  fome 

of  the  principal  conftituents.  Other  produ£ls,  formed 
at  different  periods  of  the  procels,  and  of  a  more  fixed 
nature,  make  their  appearance  ;  fuch,  for  inftance,  is 
an  un6tuous  matter,  and  a  kind  of  foap,  formed  of  this 
matter  and  ammonia  \  fuch  too  is  nitric  acid,  which  is 
frequently  formed  during  this  decomposition,  and  is 
combined  with  an  earthy  or  alkaline  bafe  ;  and  fuch 
finally  is  the  un&uous  earth  which  remains  after  the 
evolution  and  feparation  of  the  former  produfls.  g 

7.  The  procefs  of  putrefaClion,  then,  confifts  in  a  Nature  of 
change  produced  by  the  a&ion  of  affinities,  more  the  procefs* 
powerful  than  thofe  w  hich  hold  together  the  conftituent 
principles  of  the  animal  matter.  Thefe  conftituents 

are,  hydrogen,  azote,  carbone,  and  oxygen,  with  a 
certain  proportion  of  fulphur,  phofphorus,  and  dif¬ 
ferent  fpecies  of  phofphates.  During  the  decompo¬ 
fition,  a  portion  of  the  hydrogen  combines  with  azote 
to  form  ammonia,  while  another  portion  combines 
with  part  of  the  oxygen  to  form  water  \  part  of  the 
carbone  is  united  with  a  portion  of  oxygen,  and  forms 
carbonic  acid  5  the  union  of  azote  with  a  third  portion 
of  oxygen  conftitutes  nitric  acid  \  a  combination  of 
hydrogen,  carbone,  and  azote,  yields  a  volatile  or  fixed 
oil,  according  to  the  proportion  of  the  conftituents  j 
and  finally,  the  faline,  earthy,  and  metallic  fubftances, 
which  are  little  fufceptible  of  change,  during  this  pro¬ 
cefs,  remain  unaltered,  and  conllitute  the  refiduum. 

Thus,  in  taking  a  general  view  of  the  affinities  which 
come  into  a6lion  during  this  procefs,  the  amount  of 
thofe  which  tend  to  combine  the  hydrogen  with  the 
azote  to  form  ammonia  j  the  oxygen  with  the  carbone, 
to  form  carbonic  acid  \  the  carbonic  acid  with  the 
ammonia,  to  form  carbonate  of  ammonia  \  the  hydrogen, 
carbone  and  oxygen,  to  form  oil,  and  this  latter  with 
ammonia  to  conllitute  foap,  befide  the  hydrogen  and 
oxygen  to  form  water,  is  greater  than  the  fum  of  the 
forces  which  retain  in  combination,  the  hydrogen,  the 
azote,  the  carbone  and  oxygen,  which  are  the  principal 
conftituents  of  animal  compounds. 

8.  Such  are  the  refults  when  the  procefs  is  conduced  In  ' 
in  clofe  veffels  \  but  when  the  procefs  takes  place  in  ajn  e 
the  open  air,  fimilar  refults  are  obtained,  but  in  a  man¬ 
ner  fomewhat  different,  according  to  the  nature  of  the 
compounds  which  are  formed.  In  this  cafe  part  of  the 
animal  fubftance  is  diffolved  and  carried  off  by  the  air 

and  the  water.  The  ammonia  and  carbonic  acid  are 
diffipated  as  they  arc  formed  \  part  of  the  carbonated 
hydrogen  is  alfo  volatilized  by  the  increafe  of  tempera¬ 
ture,  and  there  is  no  un&uous  matter  or  ammoniacal 
foap  formed. 

9.  It  is  well  known  that  the  odour  which  proceeds  Caule  of 
from  putrid  animal  matters  is  extremely  offenfive.  This  the  tend  c* 
is  owing  in  a  great  meafttre,  to  the  fulphurated  and^our* 
phqfphorated  hydrogen  gafes  difengaged  •  but  it  is  not 
merely  offenfive,  but  noxious  to  the  health,  and  fome- 

times  deftruilive  to  the  life  of  animals*  Thefe  effcfls* 
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are  no  doubt  owing  to  the  putrid  effluvia  which  are 
exhaled,  and  which  are  taken  into  the  lungs  during  re* 
fpiration.  To  counteraft  the  effe&s  of  thefe  putrid 
exhalations,  attention  fhould  be  paid  to  agitate  the  air 
of  inhabited  places  by  proper  ventilation,  which  may 
be  done  by  burning  wood  in  the  vicinity  of  infectious 
air,  fo  that  the  finoke  may  be  mixed  with  it,  or  by 
directing  currents  of  water  into  fimilar  places.  lo 
deftroy  the  noxious  effeas  of  putrid  miafmata ,  which 
are  produced  in  confined  places,  frequented  by  numbers 
of  people,  muriatic  acid  gas,  difengaged  from  common 
fait  by  means  of  fulphuric  acid,  has  been  fuccesfully 
employed.  Oxymuriatic  acid  gas  has  alfo  been  pro* 
pofed  for  the  fame  purpofe. 

io.  It  is  an  objea  of  confiderable  importance  in  do* 
meftic  economy,  to  prevent  the  procefs  of  putrefa&ioii 
in  thofe  animal  fubftances  which  are  to  be  preferved 
and  employed  as  food.  It  is  alfo  an  objea  of  fome 
importance  for  many  other  purpofes.  .  Different  me¬ 
thods  have  been  propofed  to  accomplifti  this.^  It  is 
effeaed  by  depriving  the  animal  matters  entirely  of 
their  moifture,  without  which  the  proeefs  is  interrupt¬ 
ed.  Animal  matters  are  alfo  preferved  by  keeping 
them  at  the  freezing  temperature,  or  below  it.  I  he 
fame  objea  is  attained  by  covering  up  matters  to.  be 
preferved  with  fuch  fubftances  as  readily  enter  into 
combination  with  water,  and  thus  prevent  its  effeas 
upon  the  animal  matters.  The  acids,  fugar,  alcohol, 
‘and  fome  falts,  it  is  fuppofed,  aa  in  this  way,  by  pre¬ 
venting  putrefaction.  With  the  fame  view  aromatic 
and  refinous  fubftances,  volatile  oils,  camphor,  the 
powder  of  dried  aftringent  and  fragrant  plants,  char¬ 
coal  and  bitumen,  are  employed. 

Sect.  III.  Of  the  Component  Parts  of  Animal 
Substances. 


Having  given  a  fhort  account  of  the  funaions 
of  living  animals,  and  of  the  fpontaneous  decompofi- 
tion  which  takes  place  after  death,  we  now  proceed 
to  take  a  view  of  their  component  parts,  as  they  have 
been  inveftigated  by  chemical  analyfis.  This  fhall  be 
the  fubjea  of  the  prefent  feaion,  which  for  the  fake 
of  perfpicuity  of  arrangement,  may  be  fubdivided  un¬ 
der  the  four  following  heads:  I.  Of  the  conftituent 
parts  of  animal  fubftances  in  general.  II.  Of  the  li¬ 
quid  parts  of  animals.  III.  Of  the  folid  parts  $  and 
IV.  Of  fubftances  peculiar  to  different  claffes  of  ani¬ 
mals. 

I.  Of  the  Conftituent  Parts  of  Animal  Sub  fiances  in 
General. 

Elements.  The  fimple  fubftances  which  enter  into  the  com- 
pofition  of  the  different  parts  of  animals,  are  chiefly 
azote,  carbone,  hydrogen,  and  oxygen,  of  which,  ar¬ 
ranged  in  different  proportions,  the  foft  parts  are  com- 
pofed  ;  phofphorus  and  lime,  which  conftitute  the  bafis 
of  the  hard  parts  j  fulphur,  the  fixed  alkalies,  muriatic 
acid,  iron  and  manganefe.  But  by  the  conftituent 
parts  of  animals,  is  here  to  be  underftood  thofe  fubftan¬ 
ces  into  which  they  are  refolved  by  analyfis.  Some  of 
thefe  are  compound,  and  fome  are  fimple,  as  will  ap¬ 
pear  from  the  following  enumeration. 
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5.  Sugar, 

Component 

6.  Oils, 

7.  Refins, 

8.  Phofphorus, 

9.  Sulphur, 

10.  Acids, 

11.  Alkalies,  earths,  and  metals. 

parts. 

I.  Of  Gelatine. 

i  •  t  25®4 

1.  Glue,  a  well  known  fubftance  in  the  arts,  is  gem-  prepar2- 

tine  in  a  ftate  of  impurity.  This  may  be  obtained  tion. 
pure  by  repeatedly  wafhing  the  frefti  fkin  of  an  ani¬ 
mal  in  cold  water,  afterwards  boiling  it,  reducing  it  { 
to  a  fmall  quantity  by  a  flow  evaporation,  and  allowing 
it  to  cool.  It  then  affumes  the  form  of  a  folid  tremu¬ 
lous  fubftance  called  jelly..  When  this  fubftance  is 
dried  in  the  air,  it  becomes  hard  and  femitranfpa- 

rent.  *585 

2.  Gelatine  has  different  degrees  of  hardnefs,  and  Properties, 
when  pure,  it  is  colourlefs  and  femitranfparent.  It  is 
brittle,  breaks  with  a  vitreous  fra&ure,  and  has  neither 

tafte  nor  fmell.  b  2586 

3.  When  it  is  expofed  to  heat,  in  the  dry  ftate,  it  A&ionof 
becomes  white,  then  blackens,  and  is  converted  into  Heat. 

a  coaly  matter.  Tremulous  gelatine  melts  before  it 
undergoes  thefe  changes.  When  it  is  diftilled,  it  af¬ 
fords  a  watery  fluid,  impregnated  with  ammonia  and 
a  fetid  oil.  A  voluminous  mafs  of  charcoal  remains 

behind.  25s7 

4.  Gelatine  remains  unaltered  in  the  dry  ftate  by  Of  air  and 
expofure  to  the  air }  but  the  folution  in  water  is  foon 
dccompofcd,  giving  out  an  acid,  the  nature  of  which  is 
unknown,  a  fetid  odour,  and  fome  ammonia.  It  is  not 

very  foluble  in  water  }  it  increafes  in  bulk,  and  be¬ 
comes  foft  and  tremulous.  In  this  ftate  it  foon  diffolves 
jn  warm  water  5  but  as  the  folution  cools,  it  returns  to 
its  former  ftate.  #  .  2588 

5.  With  the  afliftance  of  heat  gelatine  is  readily  dif-  Acids, 
folved  by  the  acids.  Sulphuric  acid  a£ts  flowly  on 
this  fubftance,  and  forms  a  brown  folution,  which  be¬ 
comes  gradually  darker  with  the  evolution  of  fulphur- 

ous  acid.  Nitric  acid  by  digeftion  on  gelatine,  is  de* 
compofcd  j  azotic  gas  is  evolved,  and  afterwards  a 
great  quantity  of  nitrous  gas.  The  gelatine  is  diffolved, 
and  converted  partly  into  oxalic  and  malic  acids,  and 
an  oily  matter  which  remains  on  the  furface.  Muri¬ 
atic  acid  readily  diffolves  gelatine,  and  forms  a  brown- 
coloured  folution,  from  which  a  white  powder  is  gra¬ 
dually  precipitated.  When  this  folution  is  added  to 
the  folution  of  tan  in  water,  a  copious  precipitate  is 

formed.  2589 

6.  Gelatine  is  readily  diffolved  by  the  alkalies,  with  Alkalies, 

the  aid  of  heat.  There  is  no  a£lion  between  any  of  the 
earths  and  this  fubftance.  .  #  .  2590 

7.  Some  of  the  metallic  oxides  form  precipitates  w  ith  Metallic 
gelatine  in  its  folution  in  water.  The  compound  thus  oxides, 
formed  is  infoluble.  Similar  precipitates  are  occ aliened 

by  fome  of  the  metallic  falts.  .  #  -59 1 

8.  Gelatine  forms  a  copious  white  precipitate  with  Tan. 

tan. 
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A  brittle  compound  Is  thus  produced,  which 
is  Infoluble  in  water,  and  is  not  changed  by  expofurc 
to  the  air. 

9.  The  component  parts  of  gelatine  are  carbone,  hy¬ 
drogen,  azote,  and  oxygen,  with  fome  traces  of  phof- 
phate  of  lime  and  of  foda,  but  the  proportions  of  thefe 
fubftances  have  not  been  determined. 

10.  There  are  various  kinds  of  gelatine,  probably 
arifing  from  flight  variations  of  the  proportions  of  its 
conftituents,  or  from  the  addition  of  other  fubftances, 
the  nature  of  which  has  not  been  diftin&ly  afcertaincd. 
Glue  is  extracted  from  different  animal  fubftances,  as 
bones,  mufcles,  membranes,  but  efpecially  from  fkins,  by 
firft  fteeping  them  in  lime-water,  to  purify  them  from 
all  extraneous  fubftances,  and  afterwards  boiling  them 
with  pure  water.  The  ftrongeft  glue  is  obtained  from  * 
the  fkins  of  old  animals.  What  is  called  Jtze,  is  a 
weaker  kind  of  glue,  which  is  colourlefs  and  tranfpa- 
rent,  and  is  extracted  from  the  fkins  of  eels,  horfes, 
cats,  rabbits,  and  from  fome  kinds  of  white  leather. 
It  is  this  which  is  employed  in  the  manufa&ure  of  pa¬ 
per,  and  in  gilding  and  painting.  Ifinglafs,  another 
kind  of  glue,  is  extracted  from  different  parts  of  the 
fturgeon,  and  fome  other  fifh. 

1 1 .  Gelatine  forms  a  principal  part,  both  of  the  folid 
and  fluid  parts  of  animals.  It  is  found  in  blood  and 
in  milk,  in  the  bones,  ligaments,  fkin,  and  other 
folid  parts. 

12.  Animal  jelly,  which  is  gelatine,  is  well  known 
as  a  very  nutritious  food,  and  is  much  employed  in 
the  ftate  of  glue,  fize,  and  ifinglafs,  in  numerous 
arts. 

II.  Of  Albumen. 

1.  The  white  of  an  egg  confifts  chiefly  of  albumen. 
It  is  combined  with  a  portion  of  foda  and  fulphur. 
From  thefe  fubftances  it  cannot  be  feparated  without 
decompofition,  fo  that  its  properties  arc  probably  mo¬ 
dified  by  them. 

2.  When  albumen  is  expofed  to  a  heat  of  about  163° 
it  coagulates  into  a  folid  white  mafs,  of  different  de¬ 
grees  of  confiftency,  according  to  the  duration  of  the 
heat  applied.  This  is  the  chara&eriftic  property  of 
albumen.  In  this  ftate  it  has  totally  changed  its  pro¬ 
perties.  Formerly  foluble  in  water,  it  cannot  now  be 
diffolved  in  that  liquid,  either  hot  or  cold. 

Different  opinions  have  been  formed  concerning  the 
nature  of  this  change,  or  the  caufe  of  the  coagulation 
of  albumen.  It  has  been  aferibed  by  fome  to  the  ab- 
forption  of  caloric,  and  by  others  to  that  of  oxygen. 
The  former  opinion  was  that  of  Scheele,  and  the  lat¬ 
ter  is  fupported  by  Fourcroy  ;  but  this  coagulation  is 
found  to  take  plac*;  when  air  is  entirely  excluded,  Or 
without  any  change  being  produced  in  the  furround- 
ing  air.  It  has  been  fuppofed  by  others,  that  the  coa¬ 
gulation  is  produced  by  the  extrication  of  caloric,  as 
in  other  cafes  when  fluid  bodies  are  converted  into 
iolids.  According  to  an  experiment-of  Fourcroy,  this 
extrication  of  caloric  a&ually  takes  place  \  but  it  is 
aferibed  by  others  to  a  different  arrangement  of  the 
particles  of  the  albumen,  which  is  induced  by  the 
a£Hon  of  the  heat  applied. 

3.  The  properties  of  albumen,  it  has  been  obferved, 
are  very  different  after  coagulation.  Before  coagula¬ 
tion  it  is  a  glairy  liquid  which  has  fcarcely  any  tafte,  and 
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no  fmell.  When  dried  in  a  moderate  heat,  it  be-  Component 
comes  brittle  and  trail fparent,  and  by  being  fpread 
thin,  forms  a  varnilh.  When  thus  dried,  it  is  not Subftance*. 
changed  by  expofure  to  the  air,  but  otherwife  it  foon  — v— . ^ 

becomes  putrid.  2600 

4.  Albumen  is  coagulated  by  means  of  the  acids.  A<ftu>n  c* 
With  the  aid  of  heat,  fulphuric  acid  diffolves  it,  Ca^0l 
and  forms  a  folution  of  a  green  colour.  By  the  a6lion  Acids, 
of  nitric  acid,  azotic  gas  is  difengaged  :  the  albumen 

is  then  diffolved  ;  nitrous  gas  is  given  out,  and  oxalic 
and  malic  acids  are  formed,  befides  a  thick  oily  fub- 
ftance  which  appears  on  the  furface.  The  coagula¬ 
tion  of  albumen  does  not  take  place  when  it  is  dif¬ 
folved  in  a  great  proportion  of  water.  Albumen  is 
alfo  coagulated  by  means  of, alcohol  and  ether,  but 
if  the  quantity  of  water  in  which  it  is  diffolved  be  con- 
fiderable,  the  coagulation  is  not  effe&ed.  26  j7 

5.  By  trituration  with  a  concentrated  folution  of  Alkalies, 
pure  potafti,  albumen  left  at  reft  for  fome  time,  coa¬ 
gulates,  and  is  converted  into  a  fubftance  refembling 
jelly,  which  is  brittle  and  tranfparent  when  it  is  dried. 

No  change  takes  place  on  albumen  by  the  a&ion  of  the 
earths.  1605 

6.  Albumen  is  precipitated,  from  its  folution  in  wa-  Metallic 
ter,  by  many  metallic  falts.  The  precip.tate  is  white,  hits, 
yellow,  or  brown,  according  to  the  metal  employed.  2604 

7.  Tan  precipitates  albumen  from  its  folution  in  Tan. 
water,  in  the  form  of  a  copious  yellow  fubftance, 
which  is  infoluble  in  water.  It  becomes  brittle  when 

dry,  and  is  not  changed  by  expofure  to  the  air.  260s 

Coagulated  albumen. — 1.  Albumen,  when  it  is  coagu-  Properties, 
lated,  acquires  new  properties.  It  is  then  a  tough, 
opaque  fubftance,  of  a  pearly-white  colour,  and  of  a 
fweetifti  tafte.  It  is  infoluble  in  water,  and  is  lefs  2$o6 
fubjeft  to  change.  When  it  is  dried  in  the  tempera-  Adtipn  of 
ture  of  212°,  it  is  converted  into  a  hard,  brittle,  yel-heat. 
lowilh  fubftance,  of  the  tranfparency  of  horn."  When 
it  is  fome  time  digefted  in  water,  it  becomes  foft, 
white,  and  opaque,  like  albumen  newly  coagulated. 

By  long  a&ion  a  fmall  part  feems  to  be  diflotved,  but 
no  precipitation  is  formed  in  this  folution  by  the  infu- 
fton  of  tan.  r 

2.  The  mineral  acids  largely  diluted  with  water,  Acids, 
diffolve  a  portion  of  coagulated  albumen  ;  but  by  the 
addition  of  the  fame  acids  in  their  concentrated  ftate, 

it  is  again  precipitated.  If  coagulated  albumen  be 
kept  in  diluted  nitric  acid  for  feveral  weeks,  the  acid 
acquires  a  yellow  colour,  which  gradually  deepens  ; 
the  albumen  becomes  more  opaque,  but  Is  not  dif¬ 
folved.  By  faturating  the  yellow-coloured  acid  with 
ammonia,  no  precipitate  is  formed,  but  it  affumes  a 
deep  orange  colour.  If  the  albumen  be  then  intro¬ 
duced  into  liquid  ammonia,  the  latter  affumes  a  deep 
orange  colour,  inclining  to  red.  The  albumen  dif-  * 
folves  flowly,  and  after  the  folution  is  completed,  it 
is  of  a  yellowifti-brown  colour.  By  waffling  and 
boiling  in  water,  the  albumen  thus  treated  with  nitric 
acid,  is  diffolved,  the  liquid  becomes  of  a  pale 'yellow,  * 
and  affumes  the  form  and  appearance  of  jelly,  when 
it  is  concentrated.  If  this  mafs  be  diffolved  in  boiling 
water,  the  folution  is  precipitated  by  tan  5  fo  that  nH 
trie  acid  has  the  property  of  converting  coagulated  al¬ 
bumen  into  gelatine.  a^0*g 

3.  Coagulated  albumen  is  readily  diffolved  in  a  fo-  Alkalie?. 
lution  of  potafti  by  boiling.  Ammonia  is  difengaged, 
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and  a  foap  is  formed.  If  this  foap  be  diffolved  in 
water,  and  muriatic  or  acetic  acid  be  added,  a  pre¬ 
cipitate  is  formed,  which  alfo  has  the  properties  of 
foap.  When  it  is  moderately  heated,  a  portion  of  oil 
flows  out,  and  a  vifeid  brownilh  fubftance  remains  be- 
hind. 

4.  Albumen  is  compofed  of carbone,  hydrogen,  azote, 
and  oxygen,  but  the  proportions  have  not  been  deter¬ 
mined.  It  is  fuppofed  by  fome  that  it  contains  a  great¬ 
er  proportion  of  azote  than  gelatine. 

5.  Albumen  conftitutes  an  effential  part  in  the  com- 
pofition  of  bones  and  mufcles.  Cartilage,  horns,  and 
hair  confift  almoft  entirely  of  this  fubftance,  as  well  as 
the  membranous  portion  of  fhells  and  fponge. 

6.  Albumen  is  advantageoufly  employed  for  clarify¬ 
ing  liquids.  The  liquid  to  be  purified  is  mixed  with 
the  white  of  eggs,  the  ferous  part  of  the  blood,  or  other 
fubftances  containing  albumen,  and  then  heated.  By 
the  a&ion  of  heat  the  albumen  is  coagulated,  and  falls 
to  the  bottom,  carrying  with  it  thofe  fubftances  which 
were  mixed  with  the  liquid,  and  occafioned  the  opacity, 
and  which,  on  account  of  the  minutenefs  of  the  par¬ 
ticles,  could  not  be  otherwife  feparated. 
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III.  Of  Fibrina. 
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I .  Fibrina  is  readily  obtained  by  allowing  blood  to 
remain  at  reft  for  fome  time  after  it  has  been  drawn 
from  an  animal.  The  clot,  which  has  formed  and  falls 
to  the  bottom,  is  to  be  feparated,  put  into  a  linen  cloth, 
and  repeatedly  walhed  with  water,  till  the  liquid  come 
off  infipid  and  colourlcfs.  The  fibrous  part  of  the 
blood,  as  it  has  been  called,  or  the  fibrina,  remains  be¬ 
hind.  Mr  Hatchett  obtained  it  by  cutting  lean  beef 
into  fmall  pieces,  macerating  in  water  for  fifteen  days, 
changing  the  water  daily,  and  fqueezing  it  out  at  the 
fame  time  by  preffure.  The  mufcular  fubftance  was 
boiled  every  day  five  hours  for  three  weeks  in  a  frelh 
portion  of  fix  quarts  of  water.  The  fibrous  fubftance 
was  then  preffed,  and  dried  with  the  heat  of  a  water 
bath.  What  remained  is  confidered  as  fibrina  nearly 
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in  its  properties  the  foiution  of  albumen  in  the  fame  Component 
acid.  By  this  procefs,  after  being  diffolved  in  boiling 
water,  and  concentrated  by  evaporation,  the  fibrina  isSub^”^ 

converted  into  gelatine,  which  is  foluble  in  hot  water,  * - ^ — j 

aijd  is  precipitated  by  tan.  The  fibrina  in  this  ftate 
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alfo  is  almoft  entirely  diffolved  by  ammonia,  and  the 


foiution  is  of  an  orange  colour.  Fibrina  is  diffolved  in 
boiling  nitric  acid,  in  which  ammonia  produces  a  pre¬ 
cipitate,  compofed  chiefly  of  oxalate  of  lime.  During 
the  action  of  the  nitric  acid,  pruflic  acid  pafles  over, 
with  carbonic  acid  gas  and  nitrous  gas.  Oxalic  acid 
is  formed,  and  a  fatty  matter  appears  on  the  furface. 
Fibrina  is  alfo  foluble  in  muriatic  acid,  with  which  it 
forms  a  green-coloured  jelly.  It  is  diffolved  alfo  in 
acetic,  oxalic,  tartaric,  and  citric  acids,  with  the  af- 
fiftance  of  heat  ;  and  is  converted  by  concentrating  the 
folutions,  into  a  gelatinous  mafs.  Alkalies  precipitate 
fibrina  from  its  foiution  in  the  acids,  in  the  form  of 
flakes,  which  have  the  properties  of  gelatine,  and  are 
foluble  in  hot  water. 

5.  Concentrated  potalh  or  foda,  boiled  upon  fibrina, 
forms  a  deep  brown  coloured  foiution,  which  has  the 
properties  of  foap.  During  the  procefs  ammonia  is 
given  out. 

6.  Fibrina  is  compofed  of  carbone,  hydrogen,  a- 
zote,  and  oxygen,  but  the  proportions  are  unknown. 
It  is  found  only  in  the  blood  and  mufcular  parts  of  ani¬ 
mals. 


2.  Fibrina  is  of  a  white  colour,  foft  and  elaftic,  when 
it  is  recently  extra&ed  from  blood  \  and,  as  it  dries, 
the  colour  becomes  deeper.  When  it  is  extra&ed  by 
boiling  and  maceration  from  mufcular  matter,  it  is 
brittle,  has  feme  degree  of  tranfpareney,  and  does  not 
become  fo  deep  in  the  colour.  It  has  neither  tafte  nor 
fmell.  It  is  infoluble  in  water  and  alcohol,  and  is  not 
changed  by  expofure  to  the  air. 

3.  When  it  is  expofed  to  heat,  it  contra&s  fuddenly, 
and  cmits~the  fmell  of  burning  feathers.  It  melts  with 
an  increafe  of  temperature.  It  yields  by  diftillation, 
water,  carbonate  of  ammonia,  a  thick  fetid  oil,  carbo¬ 
nic  acid,  and  carbonated  hydrogen  gas,  with  fome  traces 
pf  acetic  acid.  The  coaly  matter  which  remains  be¬ 
hind  burns  with  difficulty,  on  account  of  the  phofphate 
of  foda,  phofphate  and  carbonate  of  lime,  with  which  it 
is  mixed. 

4.  Fibrina  is  foluble  in  the  acids.  The  foiution  in/ 
fulphuric  acid  is  of  a  deep  brown  colour ;  charcoal  is 
precipitated,  and  acetic  acid  formed.  When  diluted 
nitric  acid  is'added  to  fibrina,  azotic  gas  is  copioufly 
difengaged.  Fibrina  kept  by  Mr  Hatchett  for  1 5  days 
in  nitric  acid  diluted  w  ith  3  times  its  weight  of  water, 
gave  to  the  foiution  a  yellow  colour,  and  it  refembled 
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IV.  Of  Urea. 


1.  The  nature  and  properties  of  urea  have  been 

chiefly  inveftigated  by  Fourcroy  and  Vauquelin.  It  is 
obtained  from  urine.  It  may  be  extracted  by  the  fol¬ 
lowing  procefs.  261 7 

If  a  quantity  of  human  urine  which  has  been  paffed  Method  of 
a  few  hours  after  taking  food,  be  evaporated  with  a  preparing, 
gentle  heat,  to  the  confidence  of  a  thick  fyrup,  and 
allowed  to  cool,  it  concretes  into  a  cryftalline  mafs. 

Add  to  this  mafs  in  feparate  portions  four  times  its 
weight  of  alcohol  }  with  the  application  of  a  gentle 
heat,  great  part  is  diffolved,  and  what  remains  confifts 
of  different  faline  fubftances.  Separate  the  foiution 
from  the  undiffolved  part,  and  introduce  it  into  a  re¬ 
tort.  Diftil  with  the  heat  of  a  fand-bath,  and  conti¬ 
nue  the  boiling  till  the  liquid  is  reduced  to  the  form 
of  a  thick  fyrup.  The  matter  which  remains  in  the 
retort  cryftallizes  as  it  cools.  The  cryftals  thus  form¬ 
ed  are  urea .  261S 

2.  Urea,  which  is  prepared  by  this  procefs,  is  cry- Properties, 
ftallized  in  the  form  of  plates,  crofting  each  other. 

It  is  vifeid,  refembling  thick  honey,  and  of  a  yello-v- 
iih  white  colour.  It  has  a  ftrong  acrid  tafte,  and  a 
fetid  alliaceous  fmell.  It  deliquefees  in  the  air,  and 
by  attra&ing  moifture  is  converted  into  a  thick  brown 
liquid.  It  is  very  foluble  in  water,  and  alfo  in  alco¬ 
hol.  The  foiution  in  water  concentrated  is  of  a  brown 
colour.  This  foiution  is  gradually  decompofed,  air  is 
emitted,  which  is  partly  compofed  of  ammonia,  and 
acetic  acid  is  formed  in  the  liquid.  If  the  foiution  in 
water  be  boiled,  and  as  the  evaporation  goes  on  frelh 
portions  of  water  be  added,  the  urea  is  decompofed  j 
carbonate  of  ammonia  is  difengaged,  while  acetic  acid 
is  formed  and  charcoal  precipitated.  2619 

3.  By  the  a£tion  of  heat  urea  foon  melts,  enlarges  in  A&ion  of 
bulk,  and  evaporates,  emitting  an  extremely  fetid heat* 
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j  (Component  fmell.  By  diflillation,  benzoic  acid  firft  paffes  over, 
Par*mal  afterWards  carbonate  of  ammonia,  carbonated  hydro- 
iSubftances.  Sen  £as>  a  portion  of  pruflic  acid  and  oil. 

u— -y  ■■  t  What  remains  behind  confifts  of  charcoal,  muriates  of 
ammonia  and  of  foda.  The  benzoic  acid,  the  mu¬ 
riate  of  ammonia  and  muriate  of  foda,  are  confi- 
dered  as  extraneous  matter,  fo  that  the  produ&s  of 
3620  urea  by  diflillation  confift  of  the  carbonate  of  ammo- 
Compofi-  nia,  carbonated  hydrogen  gas,  and  charcoal.  The 
tion.  component  parts  of  urea,  therefore,  are  fuppofed  to 
be, 


Oxygen,  39.J 

Azote,  32.5, 

Carbone,  14.7 

Hydrogen,  13.3 


100.0 

A&ion  of  4*  If  one-fourth  of  its  weight  of  diluted  fulphuric 
acids.  acid  be  added  to  the  folution  of  urea,  and  heat  be  ap¬ 
plied,  an  oily  matter  appears  on  the  furface,  which 
concretes  on  cooling.  Acetic  acid  is  found  in  the  li¬ 
quid  which  is  collected  in  the  receiver,  and  fulphate 
of  ammonia  remains  in  the  retort.  The  whole  of  the 
urea  may  be  converted  into  acetic  acid  and  ammonia  by 
repeated  diflillation. 

Nitric  acid  produces  a  violent  effcrvefcence  with 
the  cryftals  of  urea.  The  liquid  becomes  dark  red, 
and  during  effervefcence  nitrous  gas,  azotic  gas, 
and  carbonic  acid  gas  are  evolved.  A  concrete  white 
matter  remains  after  the  effervefcence  has  ceafed,  mix¬ 
ed  with  a  fmall  portion  of  the  red  liquid.  The  refi- 
duum  produces  a  detonation  with  the  application  of 
heat. 

Urea  is  foluble  in  muriatic  acid,  but  it  remains  un¬ 
changed.  A  diluted  folution  of  urea  abforbs  very  ra¬ 
pidly  oxymuriatic  acid  gas.  Whitifh  flakes  appear, 
which  foon  become  brown,  and  adhere  to  the  fides  of 
the  veffel.  After  the  abforption,  the  folution  gives  out 
carbonic  acid  and  azotic  gafes.  Muriate  and  carbo¬ 
nate  of  ammonia  remain  in  the  liquid  after  the  effer- 
*6i'>  vefcence  ceafes. 

Alkalies.  5\  Urea  is  readily  diffolved  in  folutions  of  petafti  or 
foda.  Ammonia  is  alfo  difengaged,  when  urea  is  dif¬ 
folved  in  folutions  of  barytes,  lime,  or  magnefia.  It 
is  alfo  difengaged  by  triturating  pure  potafh  in  the  fo- 
lid  date,  with  urea.  Heat  is  produced  at  the  fame 
time.  The  mixture  aflumes  a  brown  colour,  and  an 
oily  matter  is  depofited. 

Muriate  of  foda  diffolved  in  a  folution  of  urea  in 
water,  affords  by  evaporation  cryftals  in  the  form  of 
regular  o&ahedrons  ;  but  muriate  of  ammonia,  dif¬ 
folved  in  the  fame  way,  cryftallizes  in  the  form  of 
cubes. 


V.  Of  Sugar. 

Extracted  T*  Sugar  has- only  been  difeovered  among  animal 
from  milk,  matters  in  milk  and  in  the  urine  of  perfons  labouring 
under  diabetes.  Sugar  is  obtained  from  milk  by  eva¬ 
porating  frefh  whey  to  the  confidence,  of  honey.  When 
it  cools,  it  concretes  into  a  folid  mafs.  This  is  to  be 
diffolved  in  water,  and  being  previoufly  clarified  with 
the  white  of  eggs,  to  be  filtered  and  evaporated  to  the 
confidence  of  fyrup.  Cryftals  of  fugar  of  milk  are  de¬ 
pofited  on  cooling. 
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2.  When  fugar  of  milk  is  pure,  it  is  of  a  white  co¬ 

lour,  has  a  fweetifh  tafte,  but  no  fmell.  It  cryftallizes  in 
tlie  form  of  regular  parallelopipeds,  terminating  in  four- 
fided  pyramids.  The  cryftals  are  femitranfparent.  The 
fpecific  gravity  is  1.543.  ^  is  foluble  in  feven  times 

its  weight  of  water. 

3.  When  it  is  burnt,  it  exhibits  the  fame  appearances 
as  vegetable  fugar,  giving  out  at  the  fame  time  the 
odour  of  carom  el.  Similar  products  are  obtained  by 
diflillation  as  from  vegetable  fugar  but  the  empyreu- 
matic  oil  has  the  odour  of  benzoic  acid. 

4.  By  means  of  nitric  aeid  the  fugar  of  milk  is  partly 
converted  into  facla£tic  acid. 

Sugar  from  diabetic  urine * — This  is  obtained  by  eva¬ 
porating  the  urine  of  perfons  labouring  under  diabetes. 

One  twelfth  of  the  weight  of  urine  of  a  fweet-tafted  fub- 
ftance  of  the  confidence  of  honey  has  been  obtained  by 
this  procefs.  When  this  fubflance  is  treated  with  ni¬ 
tric  acid,  it  affords  oxalic  acid  in  the  fame  proportion 
as  vegetable  fugar  ;  but  no  facla<5lic  acid  is  formed,  as 
when  fugar  of  milk  is  treated  in  the  fame  way.  It  has 
not  been  cryftallized. 

VI.  Of  Oils. 

2628 

1.  The  oils  which  have  been  dete<Eled  in  animals  In  diffef- 
have  the  charadlers  of  filed  oils.  Sometimes  they  ex-  ent  Hates, 
id  in  the  folid  ftate,  and  fometimes  they  are  liquid. 

Fat  is  a  copious  animal  produdlion,  which  has  different 
degrees  of  confiftence,  as  it  is  obtained  from  different 
animals.  To  purify  it,  it  is  cut  into  fmall  pieces* 
which  are  to  be  well  wafhed  with  water,  and  the  mem¬ 
branous  and  vafcular  parts  feparated.  It  is  then  put 
into  a  fh  allow  veflel  along  with  fome  water,  and  kept 
melted  till  the  whole  of  the  water  is  evaporated.  It 
is  then  of  a  pure  white  colour,  without  tafte  or 
fmell.  .  2629 

2.  It  melts  at  different  temperatures.  Hogs  lard  rc-  Aaion  of 
quires  only  a  temperature  of  970,  while  the  fat  extradl-  beat. 

ed  from  meat  by  boiling  requires  a  temperature  of 
I  270.  When  the  heat  is  raifed  1 6  400°,  a  white  fmoke 
is  given  out ;  as  the  heat  increafes  it  is  decompofed, 
and  becomes  black.  When  hogs  lard  is  diftillcd  in  a 
retort,  carbonated  hydrogen  and  carbonic  acid  gafes, 
accompanied  with  a  very  offenfive  fmell,  pafs  over.  A 
portion  of  water  is  alfo  obtained,  and  a  white  oil  which 
concretes  in  the  receiver.  Acetic  acid  and  a  portion 
of  febacic  acid  are  alfo  found  in  the  receiver.  A  black 
mafs  remains  behind  in  the  retort. 

Fat  is  infoluble  in  water  and  alcohol. 
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folved  and  decompofed  by  the  ftrong  acids.  If  nitric 
acid  be  poured  upon  fat,  and  a  moderate  heat  applied, 
the  acid  is  decompofed,  and  the  fat  is  converted  into  a 
yellow  coloured  ointment.  Fourcroy  calls  this  an  oxide 
of  fat  j  the  oxygen  of  the  acid  having  combined  with 
the  oily  matter. 

4.  Fat  combines  with  the  alkalies  in  the  fame  way  as  Alkalies, 
other  oily  fubflances,  and  with  them  it  forms  foap. 

5.  The  conflituent  parts  of  fat,  as  appears  from  the  Compofi« 
produdls  which  are  obtained  from  its  deeompofition,  are 
oxygen,  hydrogen,  and  carbone. 

There  are  befides  fomc  other  oily  fubftanees  obtain¬ 
ed  from  different  parts  of  animals,  as  fpermaceti  from 
the  head  of  the  fpermaceli-whale,  fpermaceti-oil,  which 
is  feparated  in  the  purification  of  the  fpermaceti^  and 
5  B  2  train 
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train  oil,  extraded  from  the  blubber  of  the  whale, 
and  from  other  fea  animals* 

VII.  OfRefms. 

1.  Refmous  fubftances  are  found  in  different  parts  of 
animals,  or  rather  they  exiil  in  thofe  fubllances  which 
are  fecreted  by  animals. 

2.  A  refmous  fubftance  is  extra&ed  from  the  bile  of 
animals.  It  is  extra&ed  from  the  frelh  bile  of  the  ox, 
by  muriatic  acid,  in  the  proportion  of  one  part  of  the 
latter  to  32  of  the  former.  The  mixture  remains  for 
fome  hours,  is  filtered,  and  a  white  coagulated  fub¬ 
ftance  is  feparated.  The  filtered  liquid,  which  has  a 
fine  green  colour,  is  to  be  evaporated  in  a  glafs  veffel 
with  a  gentle  heat.  The  evaporation  is  continued  till 
a  green-coloured  fubftance  precipitates,  which  is  to  be 
feparated,  and  waflied  with  pure  water.  This  fubftance 
is  the  rejtn  of  bile. 

3.  It  is  of  a  dark-brown  colour,  but  when  fpread 
thin,  is  of  a  fine  green.  The  tafte  is  extremely  bit¬ 
ter. 

4.  When  it  is  heated  to  the  temperature  of  122  , 
it  melts.  By  increafing  the  heat,  it  takes  fire  and  burns. 
It  is  foluble  in  cold  and  hot  water,  and  alfo  in  alcohol*, 
but  it  is  precipitated  from  the  latter  by  water.  The  al¬ 
kalies  alfo  diffolve  this  fubftance,  and  form  a  compound 
which  has  the  properties  of  foap.  This  fubftance  is 
precipitated  from  all  thefe  folutions  by  means  of  di¬ 
luted  acids. 

A  refinous  fubftance  has  alfo  been  difeovered  in  hu¬ 
man  urine,  in  ambergris,  which  will  be  afterwards  de- 
feribed,  and  in  caftor,  civet,  and  mufk. 

VIII.  Of  Phofphorus. 

During  the  putrefa&ion  of  animal  matters,  phofpho¬ 
rus  is  given  out  in  the  ftate  of  phofphorated  hydrogen 
ras,  fo  that  it  muft  have  entered  as  a  conftituent  into 
thefe  matters. 

IX.  Of  Sulphur. 

Albumen  ij>  always  mixed  wfith  a  portion  of  fulphur. 
It  has  been  dete&ed  in  the  white  of  eggs  and  in  milk, 
in  the  blood,  in  the  urine  and  faeces,  in  the  mufclcs 
and  in  the  hair.  According  to  Prouft  fulphur  exifts 
in  the  blood,  in  combination  with  ammonia,  forming 
a  hydrofulphuret  of  ammonia. 

X.  Of  Acids. 

No  lefs  than  1  2  different  acids  have  l^en  dete&ed 
ready  formed  in  animal  bodies.  Thefe  are, 


Sulphuric, 

Muriatic, 

Phofphoric, 

Carbonic, 

Acetic, 

Oxalic, 


Malic, 

Benzoic, 

Laflic, 

Uric, 

Rofacic, 

Amniotic. 


3.  Phofphoric  acid  is  found  in  great  abundance  in  Component 
different  parts  of  animals.  The  phofphate  of  lime  Par.ts°f 
conftitutes  the  bafis  of  the  bones,  and  it  exifts  alfo  in  c^lma* 
almoft  all  the  folid  parts  of  animals,  and  in  moft  of  nces< 
the  fluids.  In  the  blood  it  is  combined  with  iron. 

4.  Carbonic  acid  is  found  combined  with  lime  in  the 
urine  of  horfes  and  cows.  It  has  alfo  been  dete&ed  in 
frelh  human  urine. 

5.  Acetic  acid  is  found  in  urine  ;  but  it  has  been 
detected  in  great  abundance  in  the  red  ant,  and  was 
formerly  called  formic  acid ,  at  leaft  combined  with 
malic  acid. 

6.  Oxalic  acid  has  been  found  in  urinary  calculi. 

7.  Malie  acid  has  been  found  in  the  liquid  obtained 
from  the  red  ant.  This  is  obtained  by  biuifing  the 
ants,  and  macerating  them  in  alcohol.  The  alcohol 
is  driven  off  by  diftillation,  and  an  acid  liquid  remains 
behind.  By  faturating  this  liquid  wdth  lime,  and  add¬ 
ing  acetate  of  lead  to  the  folution,  a  copious  precipitate 
is  formed,  which  is  foluble  in  acetic  acid,  fo  that  this 
liquid  contains  fomething  befides  acetic  acid.  If  nitrate 
of  lead  be  mixed  with  the  acid  liquid  after  it  is  faturated 
with  lime,  a  precipitate  is  formed,  which  is  the  malic 
acid  combined  with  lead. 

8.  Benzoic  acid  has  been  detected  in  human  urine, 
and  in  confiderable  quantity  in  the  urine  of  cows.  It 
has  been  found  in  the  blood,  white  of  eggs,  in  glue, 
filk,  or  wool,  in  the  fponge,  and  in  muftirooms. 

9.  La&ic  acid  is  obtained  from  milk,  when  it  be¬ 
comes  four.  It  is  alfo  Paid,  that  it  has  been  found  in 
new  milk. 

10.  Uric  acid  exifts  in  human  urine,  and  forms 
one  of  the  conftituents  of  urinary  calculi.  One  fpe- 
cies  of  calculus,  indeed,  is  compofed  entirely  of  this 
fubftance. 

11.  Rofacic  acid  is  obtained  from  the  urine  of 
perfons  labouring  under  fevers  and  other  diforders, 

■when  the  urine  depolits  what  is  called  a  lateritious  fe - 
diment. 

12.  Amniotic  acid  is  obtained  from  the  liquid  of 
the  amnios  of  the  cow\ 


1.  Sulphuric  acid  has  been  found  combined  with 
foda,  forming  fulphate  of  foda,  in  the  liquor  of  the 
amnios  of  cows.  Sulphate  of  lime  has  been  detected 
in  the  urine  of  quadrupeds. 

2.  Muriatic  acid  exifts  in  combination  with  foda 
in  almoft  all  the  animal  fluids,  forming  muriate  of 
foda. 


XI.  Of  Alkalies,  Earths,  and  Metals. 
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1.  The  different  alkalies  have  been  found  in  animal  Alkalies, 
fluids.  Potafh  has  been  found  in  confiderable  abun¬ 
dance  in  the  urine  of  quadrupeds.  It  has  alfo  been 
dete&ed  in  the  milk  of  cows.  Soda  is  found  in  all 
the  fluids.  It  is  ufuaily  mixed  with  albumen.  It  is 
frequently  combined  with  the  phofphoric  and  muri¬ 
atic  acids.  Ammonia  alfo  has  been  dete&ed  in 
urine.  .  *639 

The  earths  which  have  been  detefted  in  animals  Earths, 
are,  lime,  magnefia,  and  filica.  Lime  forms,  in  combi¬ 
nation  with  phofphoric  acid,  the  bafis  of  bones.  It  is 
alfo  found  in  the  fame  ftate  in  the  other  folid  parts,  as 
well  as  in  moft  of  the  fluids.  The  fhells  of  animals  are 
compofed  chiefly  of  carbonate  of  lime.  Magnefia  has 
been  found  in  human  urine,  combined  with  phofphoric 
acid  and  ammonia.  It  forms  alfo  one  of  the  compo¬ 
nent  parts  of  urinary  calculi.  Silica  has  only  been  found 
in  fimilar  concretions. 

3.  The  only  metal  which  has  been  detefted  in  ani-3fctais, 
mals  is  iron,  in  combination  with  phofphoric  acid, 
which  forms  a  conftituent  part  of  the  blood. 

II.  Fluid 
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II.  Fluid  parts  of  Animals. 

W  e  ihall  treat  of  the  animal  fluids  in  the  following 
order  : 


1.  Blood, 

2.  Bile, 

3.  Urine, 

4.  Milk, 

3.  Saliva, 

6.  Tears  and  mucus  cf  the 
nofe. 
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7.  Humours  of  the  eye, 

8.  Wax  of  the  ear, 

9.  Synovia, 

10.  Semen, 

1 1.  Liquor  of  the  amnios, 
I  2.  Fluids  fecreted  by  dif- 

eafe. 
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i.  Of  the  Blood. 

1.  The  blood  is  a  fluid  of  a  red  colour,  which  circu¬ 
lates  through  the  body,  and.  is  diflributed  by  means 
of  the  arteries  to  every  part  of  it,  communicating, 
as  we  have  feen,  heat  and  nourifhment.  It  is  then  re¬ 
conveyed  by  the  veins  from  the  extremities  to  the 
heart.  Human  blood,  and  that  of  fome  other  animals, 
is  of  a  fine,  purplifh-red  colour,  has  fome  degree  of  con- 
fidency.,  foft  and  foapy  to  thq  feel,  of  a  fweetifh  faline 
tade,  and  a  peculiar  odour.  The  blood  is  found  to 
vary  in  confidence,  fo  that  its  fpecific  gravity  alfo  va¬ 
ries  from  1.053  to 

2.  When  blood,  after  it  has  been  feparated  from  the 
body,  remains  for  fome  time  at  reft,  it  feparates  into 
tv'o  parts.  One  part,  called  the  clot  or  cruor  y. is  coagu¬ 
lated,  and  continues  of  a  red  colour ;  the  other  part 
called  the  ferum ,  remains  fluid.  The  ufual  proportion 
of  cruor  to  ferum,  is  about  one  part  of  the  former  to 
three  of  the  latter.  This  proportion,  how  ever,  is  fub- 
je<d  to  confiderable  variation. 

3.  The  acids  alfo  coagulate  blood,  and  decompofe 
it.  Concentrated  fulphuric  acid  occafions  a  brown  co¬ 
lour,  with  the  production  of  charcoal.  It  is  coagu¬ 
lated  by  nitric  acid,  with  the  evolution  of  azotic  gas, 
and  the  production  of  carbonic  and  oxalic  acids,  befides 
fome  unCtuous  matter.  Muriatic  acid  alfo  coagulates 
blood,  but  without  any  perceptible  change  of  colour. 
Oxy muriatic  acid  renders  it  as  black  as  ink.  Acetic 
acid  alfo  produces  a  coagulation. 

4.  The  cauftic  alkalies  diffolve  the  coagulum  of  blood, 
even  wrhen  it  has  been  produced  by  acids.  If  they  are 
mixed  with  blood  recently  drawn,  the  coagulation  is  in¬ 
terrupted.  Many  faline  bodies  produce  a  fimilar  ef- 
feCt  by  preventing  coagulation,  or  decompofition. 

5.  The  metallic  oxides  have  little  perceptible  ac¬ 
tion  on  blood,  except  thofe  which  readily  part  with 
their  oxygen.  It  is  then  coagulated.  ALmod  all  me¬ 
tallic  folutions  coagulate  blood,  and  have  the  pro¬ 
perty,  as  well  as  the  alkaline  falts,  of  preferving  it  from 
puterfa&ion. 

6.  Many  vegetable  fubftances,  when  mixed  with 
blood,  prevent  its  putrefa&ion,  fuch  as  fugar,  volatile 
oils,  camphor,  refins.  It  is  coagulated  by  folutions  of 
gum  and  of  ftarch.  Tan  produces  a  copious  precipi¬ 
tate  in  blood,  and  gallic  acid  gives  a  black  colour, 
owfing  to  the  iron  which  is  contained  in  blood.  The 
latter  precipitate  may  be  obtained  by  diluting  the  blood 
with  a  confiderable  proportion  of  water. 

7.  Blood,  by  remaining  at  reft,  it  has  been  ob- 
ferved,  feparates  into  two  parts,  the  ferum  and  the 
cruor.  The  ferum  }s  of  a  pale,  greenifh  yellow  co¬ 
lour,  of  a  thinner  confidence  than  blood  j  but  retains 
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its  tafle,  fmell,  and  foapy  feel.  The  fpecific  gravity  Component 
is  about  1.0287.  In  confequence  of  its  containing  a 
portion  of  foda,  it  gives  a  green  colour  to  fyrup  of Subftances. 
violets.  Serum  coagulates  at  the  temperature  of  156°.  u— -y— . 
The  fame  effe£t  is  produced  by  adding  boiling ^water. 

This  coagulum  is  of  a  grayifh  white  colour,  refem- 
bling  the  white  of  eggs.  By  breaking  the  coagulum 
to  pieces,  a  fluid  may  be  expreffed  from  it,  which  has 
been  called  the  ferojity  of  blood.  The  refiduum  being 
wafned  with  boiling  water,  exhibits  the  properties  of 
albumen.  2649 

8.  By  diluting  ferum  with  fix  times  its  weight  of  Gelatine* 
water,  and  boiling  it,  the  albumen  is  coagulated.  If 

the  remaining  liquid  be  evaporated  with  a  gentle  heat, 
till  it  is  confiderably  concentrated,  it  affumes  the 
form  of  jelly,  and  this  pofleffes  the  properties  of  ge¬ 
latine.  2650 

9.  By  heating  the  coagulated  ferum  in  a  filver  vef-SuJPhur* 

fel,  the  filver  is  blackened,  in  confequence  of  its  con- 
verfion  into  a  fulphuret,  by  combining  w'ith  fulphur 
contained  in  the  coagulum.  It  has  been  already 
mentioned,  that  this  fulphur  exids  in  the  blood,  in 
combination  with  ammonia,  in  the  date  of  hydroful- 
phuret.  <  2651 

10.  The  ferum  of  blood  contains  muriate  of  foda,  car- Different 
bonate  of  foda,  phofphate  of  foda,  and  phofphatc  ofhdts* 
lime.  Thefe  falts  may  be  obtained  by  mixing  ferum 

with  double  its  weight  of  water,  applying  heat  to  coa¬ 
gulate  the  albumen,  which  being  feparated,  and  the 
remaining  liquid  filtered  and  evaporated,  crydals  are 
depolited  on  cooling.  The  foda  exids  in  blood  com¬ 
bined  with  gelatine  and  albumen,  and  is  in  its  caudic 


date.  It  unites  with  the  carbonic  acid  of  the  air  du- 
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ring  the  evaporation.  The  component  parts  of  ferum,  Compofi- 

therefore,  are  the  following  :  bon  of  k* 

nun. 

Albumen, 

Gelatine, 

Hydrofulphuret  of  ammonia, 

Soda, 

Muriate  of  foda, 

Phofphate  of  foda, 

Phofphate  of  lime. 

1 1 .  The  cruor  or  clot  of  the  blood,  the  other  por-  QUorP 
tion  into  which  it  fpontaneoufly  feparates,  is  of  a  red 
colour,  and  has  confiderable  confidence.  Its  fpecific 
gravity  is  about  1.245.  By  wafliing  this  fubdance 

with  a  fmall  quantity  of  wrater,  and  continuing  the 
procefs  till  the  water  paffes  off  colourlefs,  part  of  it  is 
diffolved  in  the  water,  and  part  remains  in  the  date 
of  a  folid  white  eladic  fubdance,  which  is  the  fibrina 
of  the  blood.  That  part  which  is  held  in  folution  by 
the  water  contains  the  colouring  matter.  This  folu¬ 
tion  converts  the  fyrup  of  violets  to  a  green  colour. 

By  expofure  to  the  air  it  dcpofits  albumen  in  the  form 
of  flakes.  By  the  evaporation  of  this  folution  to  dry- 
nefs,  and  the  addition  of  alcohol,  part  is  diffolved.  If 
this  folution  be  evaporated,  the  refiduum  converts  Vege-  Albumen 
table  blues  to  green,  and  mixes  with  water  like  foap.  and  foda. 
This  refiduum  contains  albumen  and  foda.  ^ 

12.  If  the  w'atery  folution  be  evaporated  to  dryncfsiron. 
with  a  moderate  heat,  a  quantity  of  iron  remains  be¬ 
hind,  which  may  be  feparated  by  the  magnet.  It  has 
been  faid  that  the  quantity  of  iron  in  the  blood  of  a 
healthy  man  amounts  to  more  than  two  ounces ;  but 

this  • 
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Component  this  is  little  better  ‘bail'  conjecture,  .  founded  on  vague 
Parts  of  calculation.  The  iron  in  blood  is  combined  with 
_  phofphoric  acid.  If  the  watery  folution  be  evaporat- 

supitance-  1  ^  ^  dryncfs,  and  the  refiduum  obtained  be  calcined 
in  a  crueible,  a  red  mafs  remains,  which  amounts  to 
0.0045  of  the  blood  which  was  employed.  Part  of 
this  refiduum,  which  is  piiofphate  of  iron,  is  diffolved 
by  digeftion  in  nitric  aeid.  Frorn  this  it  is  precipi¬ 
tated  of  a  white  colour,  by  ammonia.  With  the  ad¬ 
dition  of  pure  potafli,  the  precipitate  becomes  red. 
By  adding  lime  water  to  the  folution  which  contains 
the  potafh,  a  precipitate  is  formed,  which  is  phos¬ 
phate  of  lime.  By  the.  a&ion  of  thefe  re-agents,,  it 
appears  that  the  iron  in  the  blood  combined  with 
phofphoric  acid,  is  in  the  date  of  fub-phofphate.  Phof- 
phate  of  iron  is  infoluble  in  water,  but  foluble  in  the 
acids.  It  is  partially  deeompofed  by  the  alkalies, 
which  carry  off  part  of  its  acid,  and  leave  the  remain¬ 
der  vTith  excefs  of  iron.  Thus  it  is  that  this  fait  is 
preferved  in  the  ft  ate  of  fub-phofphate,  by  means  of  the 
foda  whieh  exifts  in  the  blood. 

13.  The  method  of  obtaining  fibrina  from  blood 
.  has  been  already  deferibed.  This  fubftance  may.  be 

feparated  by  agitating,  or  ftirring  rapidly  with  a  ftick, 
the  blood  w’hich  has  been  newly  drawn  from  the  ani¬ 
mal.  The  fibrina  or  fibrous  matter  being  well  w'afhed 
and  dried  on  paper,  lofes  about  Uvo-fifths  of  its  weight, 
and  becomes  hard  and  brittle.  The  mean  proportion 
of  fibrina  in  the  blood  of  man  has  been  eftimated  at 
0.0028.  The  fibrina  is  formed  in  the  blood  as  it 
pafles  through  the  lungs,  and  is  depofited  in  the  muf- 
cular  part  of  animal  bodies,  of  whieh  it  forms  one 
of  the  principal  conftituents.  When  the  fibrina  is 
feparated  from  the  blood,  the  latter  is  no  longer 
difpofed  to  coagulate  when  it  is  left  at  reft.  A 
flaky  matter  only  is  feparated,  which  appears  on  the 
fur  face. 

14.  Blood  dried  with  a  moderate  heat,  exhales  a 
quantity  of  wrater  which  poflefles  a  peculiar  odour, 
owing  to  a  portion  of  animal  matter  w'hieh  it  holds  in 
folution.  If  the  blood  thus  dried  be  diftilled  in  a  re¬ 
tort,  a  wratery  fluid  pafles  over,  afterwards  carbonic 
aeid  gas,  earbonate  of  ammonia,  which  cryftallizes  in 
the  neck  of  the  retort,  a  fluid  oil,  carbonated  hydro¬ 
gen  gas,  and  an  oily  matter  of  the  confidence  of  but¬ 
ter.  A  green  powder  is  precipitated  from  fulphate  of 
iron  by  the  watery  fluid.  A  portion  of  this  powder  is 
foluble  in  muriatie  acid,  and  a  fmall  quantity  of  Pruf- 
fian  blue  remains  behind,  from  whieh  it  appears  that 
pruflie  acid  and  an  alkali  are  contained  in  the  watery 
liquor. 

A  quantity  of  dried  blood  amounting  to  9216  grs. 
was  introduced  into  a  large  eruciblc,  and  being  gra¬ 
dually  heated,  it  became  at  firft  nearly  fluid  *,  it  then 
fwelled  up,  gave  out  abundance  of  yellowifh-co- 
loured  fetid  fumes,  and  at  laft  took  fire,  and  burnt 
with  a  white  flame.  The  flame  and  the  fumes  ceafing 
to  be  emitted,  were  fueceeded  by  a  light,  acrid 
fmoke,  w'hieh  had  the  odour  of  pruflie  aeid.  When 
the  matter  had  been  deprived  of  about  five  fixths  of 
its  weight,  at  the  end  of  fix  hours  it  melted  again  5  a 
purple  flame  appeared  on  the  furface,  with  the  evo¬ 
lution  of  denfe  acrid  fumes,  whieh  being  eolle&ed 
were  found  to  poflefs  the  properties  of  phofphoric 
acid.  One  hundred  and  cighty-cne  grains  of  a  deep 
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Dift  illation. 
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A&ion  of 
heat. 


1.  Water. 

2.  Fibrina. 

3.  Albumen. 

4.  Gelatine. 

5.  Hydrofulphuret  of  am¬ 

monia. 

1 5.  The  conftituent 


black  colour  and  metallic  brilliancy  confututed  tha Component 
refiduum.  It  was  attra&ed  by  the  magnet.  From  thefe  Par5s  of 
obfervations  it  appears  that  the  conftituent  parts  of  the  subita»ces 
blood  are  the  following. 

y,  —a.  .  Compofi- 

7.  Subphofphate  of  iron.  tlon. 

8.  Muriate  of  foda. 

9.  Piiofphate  of  foda. 

10.  Phofphate  of  lime. 

11.  Benzoie  acid. 
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parts  of  blood  vary  confi-  Varies  at 
derably  at  different  periods  of  life,  and  in  different  different 
ftates  of  the  body.  The  colouring  matter  of  the  blood  P^10cls’ 
of  the  foetus  has  been  found  to  be  darker  and  more 
copious.  It  contains  no  fibrina  or  phofphorie  aeid.  2^2 

16.  The  blood  of  perfons  labouring  under  inflam-  Infiamnra. 
matory  diforders  feems  to  poflefs  different  properties  tory. 
from  that  of  perfons  in  health.  It  then  exhibits,  foon 

after  it  is  drawn  from  the  body,  what  has  been  called 
by  phyficians  the  huffy  coat ,  which  is  confidered  to  be 
the  chara£teriftie  of  inflammation.  This  inflammatory 
cruft  has  been  found  to  confift  of  fibrina,  fo  that  the 
cruor  deprived  of  this  matter,  becomes  foft,  and  is  al- 
moft  entirely  foluble  in  water.  The  albumen  of  the 
ferous  part  has  alfo  undergone  fome  changes.  It  af- 
fumes  a  milky  appearance  when  mixed  with  hot  wa¬ 
ter,  and  does  not  coagulate  when  it  is  heated. 

17.  The  ferum  of  the  blood  of  perfons  labouring  Hiabctic. 
under  diabetes,  is  deprived  of  its  faline  tafte,  has  the 
appearance  of  whey,  and  fomew'hat  of  a  faccharine 

tafte. 

II.  Of  Bile. 

1 .  Bile  is  an  important  fluid  in  the  animal  economy,  importance 
It  feems  to  perform  an  effential  part  in  the  fun6lion  and  pro¬ 
of  digeftion.  It  is  fecreted  from  the  liver,  and  is  ofPeit*es* 

a  yellowifti-green  colour,  has  a  foapy  feel,  a  bitter 
tafte,  and  a  peculiar  odour  \  but  it  varies  in  colour, 
and  in  fome  other  of  its  properties,  in  different  animals. 

It  varies  alfo  in  its  fpecific  gravity.  It  has  been  efti¬ 
mated  at  1.0246.  The  experiments  whieh  have  been 
made  on  bile  relate  chiefly  to  that  obtained  from  the 
gall-bladder  of  the  ox,  hence  denominated  ox-gall. 

When  bile  is  ftrongly  agitated,  it  forms  a  lather  like 
foap  ;  and  hence  it  has  been  called  an  animal foap.  It 
mixes  in  all  proportions  with  wrater,  to  ’which  it  com¬ 
municates  a  yellow  colour. 

2.  When  bile  is  expofed  to  a  moderate  heat,  it  be-  Aftionof 
comes  thiek,  having  loft  a  great  part  of  its  weight. heat. 

The  vapour  it  exhales  has  a  peculiar  oftenfive  odour. 

A  folid  brown  mafs  is  thus  obtained,  which  has  a  bit¬ 
ter,  with  fomewhat  of  a  fwcetifh  tafte,  becomes  foft 
with  the  heat  of  the  hands,  is  du£lile,  attra&s  moifture 
from  the  air,  and  is  foluble  in  water.  This  fubftance 
effervefees  (lightly  w  ith  acids,  and  acquires  a  pereeptible 
odour  of  mufk  or  amber,  when  kept  for  fome  time. 

This  has  been  galled  the  extraEl  of  bile.  When 
this  procefs  is  eondtnffed  in  clofe  veflels,  writh  the  heat 
of  a  water  bath,  it  gives  out  a  clear  aqueous  fluid  of  a 
difagreeablc  odour,  whieh  undergoes  no  particular 
change  by  means  of  re-agents,  if  the  diftillation  has  not 
been  earned  too  far,  or  the  bile  has  not  become  in  fome 
degree  putrid.  If  this  latter  cireumftance  has  taken 

place, 
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Component  place,  the  watery  produQ:  has  frequently  a  ftrong  odour 
Parts  o^f  Gf  and  becomes  turbid  on  cooling. 

Sub  Ranees.  When  this  extradl  of  bile  is  heated  in  a  retort,  it  is 

- -  decompofed  with  peculiar  appearances.  When  heat  is 

2 666  gradually  applied,  a  watery  fluid,  which  is  (lightly 

Diftiiiation.muddy,  and  of  a  fetid  odour,  pafics  over.  This  fluid 
precipitates  metallic  falts,  and  contains  almoft  always 
fulphurated  hydrogen.  The  matter  in  the  retort  en¬ 
larges  in  volume,  and  the  fluid  which  then  comes  over 
is  of  a  brown  colour,  extremely  fetid,  and  contains  car¬ 
bonate  and  zoonate  of  ammonia.  Soon  after  an  oil  is 
evolved,  which  is  at  fir  It  liquid,  and  afterwards  becomes 
of  a  brownifh  colour,  thick,  and  empyreumatic,  and  of 
a  moft  offenfive  fetid  odour.  At  the  fame  time  car¬ 
bonate  of  ammonia  cryftallizes  on  the  tides  of  the  re¬ 
ceiver.  There  is  then  a  copious  evolution  of  an  elaftic 
fluid,  compofed  of  carbonic  acid,  carbonated  and  ful¬ 
phurated  hydrogen  gafes,  holding  in  folution  a  fmall 
portion  of  oil.  The  carbonate  of  ammonia  thus  obtain¬ 
ed,  doesnot  amount  to  the  one-eighth  part  of  the  quan¬ 
tity  which  is  extracted  from  the  blood  and  from  the 
bones  of  animals,  from  which  it  is  fuppofed  that  the 
bile  is  lefs  animalized  than  many  other  animal  fub- 
ftances.  There  remains  behind  a  black  fpongy  mafs  of 
coal,  which  is  eafily  burnt.  This  coaly  matter,  by  ex- 
pofure  to  the  air,  efflorefees  on  the  furface,  which  is 
found  to  be  carbonate  of  foda.  When  it  is  well  burnt, 
it  preferves  a  deep  gray  colour  •,  and  there  is  feparated, 
by  means  of  cold  water,  nearly  half  its  weight  of  car¬ 
bonate  of  foda,  a  little  muriate  of  foda,  phofphate  of  fo- 
da,  phofphate  of  lime,  with  fome  traces  of  iron. 

Attionof  3-  Bile  is  decompofed  by  all  the  acids.  A  precipi- 
acids.  tatc  is  formed,  which  is  always  of  a  green  colour.  Part 
of  this  precipitate  remains  fufpended  in  the  folution, 
and  is  even  diffolved  by  agitation.  The  folution  being 
filtered,  leaves  on  the  filter  a  portion  of  coagulated  al¬ 
bumen.  By  evaporation  the  liquid  depofits  a  deep 
green  flaky  fubftance  like  pitch,  which  has  confider- 
able  tenacity,  fwells  up  when  put  upon  hot  coals,  readi¬ 
ly  takes  fire,  and  burns  like  refinous  matter.  After 
the  feparation  of  this  matter,  the  liquid  affords  by  eva¬ 
poration,  a  fait  with  a  bafe  of  foda. 

Three  different  faline  fubflances  have  been  obtained 
by  the  a&ion  of  aeids  on  bile  \  the  firft  with  a  bafe  of 
foda,  the  fecond  which  cryftallizes  in  fmall  needles  has 
lime  for  its  bafe,  and  the  third  is  a  cryftalline  matter, 
of  a  (lightly  fwcet  tafte,  which  is  fuppofed  to  be  fimilar 
to  fugar.  Thus  it  appears  that  acids  a£t  on  bile  in 
three  different  ways  ;  they  coagulate  the  albumen, 
which  is  precipitated  ;  they  combine  with  the  foda, 
by  feparating  the  oily  matter  which  conflituted  the  fa- 
ponaceous  part  of  the  bile )  and  they  decompofe  the 
phcfphoric  falts. 

Concentrated  fulphuric  acid  coagulates  bile  in  the 
form  of  denfe  flakes,  and  communicates  to  it  a  deep 
colour.  Nitric  aeid,  after  having  formed  a  precipitate 
of  a  green  colour  in  the  cold,  affumes  a  gblden  yellow 
colour,  when  it  is  heated  for  a  fufficient  length  of  time. 
It  converts  a  portion  of  bile  into  oxalic  and  prufhc  acids. 
Muriatic  acid  at  firft  produces  a  green  precipitate, 
which  afterwards  aifumes  a  (hade  of  a  reddifti  violet 
colour,  efpecially  by  means  of  heat.  Oxymuriatic  aeid 
renders  it  white  and  turbid  like  milk.  It  changes  the 
properties  of  the  different  conftituents  of  bile,  and  oc- 
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cafions  a  precipitate  fimilar  to  that  matter  which  fre-  Component 
quently  conft  itutes  biliary  calculi .  *>ar.ts 

4.  When  the  precipitate  from  bile  by  means  of  the  Subftances. 
acids  is  treated  with  aleohol,  and  every  thing  foluble  1  — v-  j 
in  this  liquid  feparated,  there  remains  a  whitifh  mat-  2668 
ter,  which  is  infufible,  nearly  infipid,  infoluble,  vhe-  Phofphate 
ther  with  cold  or  hot  water,  but  foluble  in  folutions  of iime* 
the  cauftic  fixed  alkalies,  which  burns  on  red-hot  coals 

wdth  the  odour  of  horn,  and  which  gives  by  analyfis, 
fimilar  products,  efpecially  carbonate  of  ammonia  in 
confiderable  quantity.  The  coal  which  remains  con¬ 
tains  a  portion  of  phofphate  of  lime. 

5.  The  alkalies  deprive  bile  of  its  bitter  tafte  ;  but  A<5hon  of 

they  do  not  eoagulate  it.  alkalies. 

6.  'Thus  it  appears  that  the  conftituent  parts  of  bile 
are  the  following- 


Water, 

Albumen, 

Refin, 

Soda, 

Sulphurated  hydrogen, 


Saccharine  matter, 
Muriate  of  foda, 
Phofphate  of  lime, 
Phofphate  of  foda, 
Iron. 


2 

7.  Bile,  it  has  been  already  obferved,  performs  an  Ufes 
important  part  in  the  fun&ion  of  digeftion.  The  al¬ 
buminous  and  faline  parts  combine  with  the  chyle,  and 
are  conveyed  to  the  blood.  The  refinous  portion  com¬ 
bines  with  the  excrementitious  part  of  the  chyle,  and 
is  throw'n  out  of  the  body. 

Bile  is  employed  in  the  arts  for  removing  fpots  of 
greafe  and  oil  from  w'oollen  fluffs.  It  is  alfo  employ¬ 
ed  as  a  pigment.  It  is  evaporated  and  reduced  to  the 
form  of  extraft,  and  diluted  with  a  little  water,  in 
which  ftate  it  gives  a  brown  colour. 
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III.  Of  Urine. 


1.  The  properties  of  urine  vary  confiderably,  ac-  Properties, 
cording  to  the  conftitution  and  health  of  the  body, 

and  the  period  when  it  is  voided  after  taking  food. 

The  urine  of  a  healthy  perfon  is  of  a  light  orange  co¬ 
lour,  and  uniformly  tranfparent.  It  has  a  flightly  aro¬ 
matic  odour,  in  fome  degree  refembling  that  of  violets. 

It  has  a  flightly  acrid,  faline,  bitter  tafte.  The  fpeci- 
fic  gravity  varies  from  1.005  to  T*°33‘  The  aromatic 
odour,  which  leaves  it  as  it  cools,  is  fueceeded  by 
what  is  called  the  urinous  fmell ,  which  latter  is  con¬ 
verted  to  another,  and  finally,  to  an  alkaline  odour. 

Urine  converts  the  tincture  of  turnfole  into  a  green 
colour,  from  which  it  is  concluded,  that  it  contains  an 

acid-  i.  .  . 

2.  By  adding  a  folution  of  ammonia  to  frefh  urine,  Phofphate 
a  precipitate  is  formed  in  the  ftate  of  white  powder, ^me* 
which  is  found  to  be  phofphate  of  lime.  But  if  lime 

water  be  employed  in  place  of  ammonia,  a  more  copi¬ 
ous  precipitate,  of  phofphate  of  lime,  is  obtained,  from 
which  it  is  concluded,  that  Che  phofphate  of  lime  is 
held  in  folution  with  an  cxcefs  of  acid. 

3.  A  fmall  portion  of  magnefia  is  alfo  found  mixed  Phofphate 
with  the  phofphate  of  lime  which  has  been  precipita- 

ted,  derived  from  phofphate  of  magnefia,  which  has  been  fia* 
deeompofed  by  the  alkali  or  lime.  267^ 

4.  The  froth  which  appears  when  urine  is  evapo-  Carbonic 

rated  is  aforibed  to  the  evolution  of  carbonic  acidacid> 
gas.  .  .  >  2(?r 

5.  Urine  whieh  has  been  kept  in  new  calks,  depo-  Carbonate 

,  fits  of  lime. - 
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Subftaaces. 

2676 
Uric  acid 


2677 

"Rofacic 

acid. 


2678 

Benzoic 

.acid* 


267  9 

Albumen 
and  gela¬ 
tine. 


Component  fits  finall  cryflals,  which  cfllorefce  in  the  air.  Thefe 
Farts  of  cryftafs  have  been  found  to  poffefs  the  properties  of 

An!mal  carbonate  of  lime.  _  .  ,  ,  , 

6.  A  brick-coloured  precipitate  is  frequently  form¬ 
ed  in  urine  as  it  cools.  This  fubftance  is  uric  acid, 
whieh  exifts  in  all  urine,  and  may  be  obtained  by  eva¬ 
porating  frefh  urine,  diffolving  it  in  pure  alkali,  and 
precipitating  by  means  of  acetic  acid. 

7.  The  urine  of  perfons  labouring  under  intermit¬ 
ting  fevers,  and  fome  other  difeales,  depofits  a  copious 
fediment  called  the  lateritious  fediment,  which  confifts 

of  rofacic  acid.  b  . 

8.  Benzoic  acid  alfo  exifts  in  urine.  It  is  obtained 
by  evaporating  frefh  urine  to  the  confidence  of  a  fy¬ 
rup,  and  adding  muriatic  acid.  A  precipitate  is  thus 
formed,  which  is  benzoic  acid.  But  it  may  be  obtained 
by  evaporating  urine  to  drynefs,  feparating  the  falme 
fubftances,  and  applying  heat  to  the  refiduum.  By 
this  procefs  the  benzoic  acid  is  fublimed,  and  cryftal- 
lized  in  the  receiver.  The  quantity  of  benzoic  acid 
is  more  confiderable  in  the  urine  of  horfes  and  cows 
than  in  human  urine. 

p.  Albumen  or  gelatine  has  been  found  in  urine, 
and  is  precipitated  by  means  of  an  infufion  of  tan. 
The  cloud  which  appears  as  urine  cools,  confifts  of 
thefe  fubftances,  which  are  increafed  in  proportion  du¬ 
ring  different  difeafes.  The  urine  of  perfons  labour¬ 
ing  under  dropfy  contains  a  large  quantity  of  albu¬ 
men  }  and  in  the  urine  of  thofe  perfons  who  are  fub- 
je£l  to  indigeftion,  the  albumen  and  gelatine  are  great¬ 
ly  increafed. 

ip.  Urea  is  the  principal  conftituent  of  urine.  The 
method  of  obtaining  it  from  urine  has  been  already 
deferibed.  It  is  to  this  fubftance  that  the  tafle, 
fmell,  and  peculiar  chara&ers  of  urine  are  owing. 
If  concentrated  nitric  acid  be  poured  upon  urine, 
evaporated  to  the  confiftence  of  fyrup,  cryflals  ap¬ 
pear,  which  are  the  nitrate  of  urea.  The  quantity 
of  urea  fecreted  is  very  different  in  different  circum- 
ftances. 

11.  A  refmous  fubftance  refembling  the  refin  of 
bile  has  been  detefled  in  urine,  to  which  its  colour  is 
aferibed.  Urine  evaporated  to  the  confidence  of  ex¬ 
tract,  mixed  with  fulphuric  acid  and  diftilled,  gives 
out  this  refmous  matter,  which  is  foluble  in  water  and 
in  alcohol.  When  urea  has  been  feparated  from  urine 
by  evaporation  and  cryftallization,  a  faline  mafs  re¬ 
mains.  If  this  be  diffolved  in  hot  water,  and  fpon- 
taneoufly  cryftallized  in  a  clofe  veffel,  two  kinds  of 
cryflals  are  depofited.  Thofe  at  the  bottom  are  in  the 
form  of  rhomboidal  prifms,  and  confift  of  phofphate  of 
ammonia  mixed  writh  a  little  phofphate  of  foda.  The 
cryflals  in  the  upper  part  of  the  veffel  are  in  the  form 
of  rectangular  tables,  compofed  chiefly  of  phofphate  of 
foda.  Thefe  were  formerly  called  fable  fait  of  urine , 
microcofnic  fa/t,s 

12.  Muriate  of  foda  was  the  firft  faline  fubftance 
deteCled  in  urine.  It  may  be  obtained  by  {lowly  eva¬ 
porating  it  to  the  confiftence  of  fyrup.  The  fait  cry- 
ftallizes  upon  the  furface,  but  in  this  cafe  the  form  of 
the  cryftal  is  that  of  an  oCtahedron,  and  not  the  cube, 
the  ufual  form.  The  caufe  of  this  deviation  is  aferibed 
a583  to  the  urea. 

Muriate  of  1 3.  Muriate  of  potafh  is  alfo  found  among  the 
£OUfb. 
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JJrea. 


26S1 

JRefin. 


2682 
Muriate  of 
foda. 
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cryflals  which  are  formed  during  the  evaporation  d£  Component 
urine.  .  ^ar.ts  °I 

14.  Muriate  of  ammonia  is  one  of  the  falts  which  Subftances 

are  found  in  urine.  The  cryilals  of  this  fait  which  v - 

are  ufually  oClahedrons,  when  they  are  formed  in  2684 
urine  affume  that  of  the  cube,  a  deviation  which  isMull*teof 
alfo  aferibed  to  the  aClion  of  the  urea. 

15.  Urine  contains  fulphur,  which  may  be  deteCled  Sulphur, 
by  holding  paper  flained  with  acetate  of  lead  over 
urine  when  it  is  become  putrid.  The  paper  is  black¬ 
ened,  which  is  owing  to  fulphur  exhaled  with  the  car¬ 
bonic  acid.  Sulphate  of  foda  and  fulphate  of  lime 
have  alfo  been  deteCled  in  urine. 

16.  No  lefs  than  30  different  fubftances  have  been  Component 
deteCled  in  urine  by  chemical  analyfis,  the  principal  of  parts, 
which  are  the  following. 


Water, 

Phofphoric  acid, 
Phofphate  of  foda, 
Phofphate  of  foda  and 
ammonia, 

Phofphate  of  ammonia, 
Phofphate  of  lime, 
Phofphate  of  magnefia, 
Phofphate  of  magnefia 
and  ammonia, 
Carbonic  acid, 
Carbonate  of  lime, 
Uric  acid, 

Urate  of  ammonia. 


Rofacic  acid. 

Benzoic  acid, 
Benzoate  of  ;ammonia, 
Gelatine, 

Albumen, 

Urea, 

Refin, 

Muriate  of  potafh, 
Muriate  of  foda, 
Muriate  of  ammonia, 
Sulphur, 

Sulphate  of  lime, 
.Sulphate  of  foda. 


17.  Urine  is  much  difpofed  to  fpontatieous  decom-  putrefac- 
pofition.  The  time  when  this  procefs  commences,  tien  of 
and  the  rapidity  of  the  changes  which  take  place,  de-unne* 
pend  on  the  quantity  of  the  gelatine  and  albumen. 

When  the  proportion  of  thefe  fubffances  is  confider¬ 
able,  the  decompofition  is  very  rapid.  This  is  owing 
to  the  great  number  of  fubftances,  and  the  united 
force  of  their  attra&ions  overcoming  the  exifting  affini¬ 
ties  of  the  different  compounds  of  wffiich  freffi  urine 
confifts,  and  efpecially  to  the  facility  with  which  urea 
is  decompofed.  This  fubftanee  is  converted  during 
putrefaelion  into  ammonia,  carbonic  acid,  and  acetic 
acid.  Hence  the  fmell  of  ammonia  is  always  recog¬ 
nized  while  urine  is  undergoing  thefe  changes.  Part 
of  the  gelatine  is  depofited  in  a  flaky  form  mixed 
with  mucilage.  Ammonia  combines  with  phofphoric 
acid,  and  the  ’  phofphate  of  lime  is  precipitated.  It 
combines  alfo  with  phofphate  of  magnefia,  and  forms 
a  triple  fait.  The  other  acids,  the  uric,  benzoic,  the 
acetic  and  carbonic  acids,  are  all  faturated  with  am¬ 
monia.  The  following  fubftances,  therefore,  are  ob¬ 
tained  from  jirine  by  putrefaelion. 


Ammonia, 

Phofphate  of  ammonia, 

Phofphate  of  magnefia  and  ammonia. 
Carbonate  of  ammonia, 

Urate  of  ammonia, 

Acetate  of  ammonia, 

Benzoate  of  ammonia, 

Muriate  of  ammonia, 

Muriate  of  foda. 
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Produfls  nearly  fimllar  are  obtained  by  diftillation 
of  urine. 

18.  Such  are  the  properties  of  human  urine  in  its 
healthy  ftate ;  the  changes  to  which  it  is  fubjcft,  and 
the  products  which  are  obtained,  either  by  means  of 
chemical  analyiis  or  fpontaneous  decompofition.  But 
tfcumflan-  thc  nature  and  properties  of  urine  vary  confiderably, 
C1  according  to  the  period  of  life,  the  time  it  is  voided  af¬ 

ter  taking  food,  different  feafons  of  the  year,  the 
nature  of  the  food,  the  influence  of  paflions,  and  dif- 
eafe. 

In  the  urine  of  infants  no  pliofphate  of  lime  is 
found.  The  proportion  of  benzoic  acid  is  confider- 
able,  and  the  quantity  of  urea  is  fmall.  There  is  Ids 
acrimony,  odour,  and  colour.  As  the  period  of  life 
advances,  the  faline  matters  increafe,  efpecially  the 
phofphate  of  lime,  which  is  no  longer  required  for  the 
formation  of  bone. 

The  urine,  which  is  palled  immediately  after  taking 
food,  is  white  and  colourlefs,  and  feems  to  contain 
little  elfe  but  water.  It  is  not  till  feven  or  eight 
hours  after  a  repaft,  that  the  urine  is  completely 
formed. 

Urine  voided  during  the  warmer  feafons  of  the  year, 
or  by  perfons  who  inhabit  hot  climates,  is  high-coloured 
and  acrid,  which  is  aferibed  to  a  greater  proportion  of 
faline  matter  and  urea.  In  winter  alfo  the  urine  is  red 
and  high-coloured,  owing  to  a  greater  proportion  of  the 
earthy  phofphates  and  of  uric  acid,  which  it  then  con¬ 
tains.  It  is  no  doubt  confiderably  influenced  by  the 
modification  of  the  adlion  of  the  fkin. 

The  food  frequently  communicates  its  properties  to 
the  urine.  The  odour  ©f  garlic,  of  refinous  fubftances 
and  fome  aromatics,  is  often  perceptible  in  the  urine 
a  few  minutes  after  tHefe  fubftances  are  taken  into  the 
ftomach,  or  even  only  applied  to  the  Ikin,  The  fetid 
odour  of  the  urine  of  thofe  who  have  eaten  afparagus, 
is  well  known.  The  colouring  matters  of  fome  fub¬ 
ftances  are  communicated  to  the  urine  ;  fuch  as  the  red 
colour  of  beet-root,  the  orange-yellow  of  rhubarb,  or 
the  colour  of  madder. 

The  paflions  of  the  mind  have  great  influence  -on  the 
fecretion  of  urine,  both  in  changing  its  properties  and 
Increafing  its  quantity.  In  thefe  cafes  the  urine  is  ge¬ 
nerally  colourlefs,  infipid,  and  without  odour. 

But  the  nature  and  properties  of  urine  undergo  ftill 
greater  changes  during  difeafe.  From  thefe  changes 
the  empiric  has  attempted  to  form  prognoftics  of  the  na¬ 
ture,  progrefs,  and  termination  of  difeafes. 

At  the  commencement  of  fevers  and  inflammatory 
diforders,  the  urine  is  high-coloured  and  extremely 
acrid,  fcarcely  becomes  turbid  on  cooling,  and  depofits 
no  fediment.  In  affe&ions  of  the  liver,  fuch  as  jaundice, 
it  is  of  a  yellow  orange  colour,  like  faffron,  and  com¬ 
municates  its  colour  to  the  veffels  into  which  it  is 
received,  or  to  thofe  fubftances  which  are  immerfed 
in  it.  It  is  then  called  bilious  urine .  It  feems  to 
contain  a  portion  of  the  colouring  matter  of  bile.  To¬ 
wards  the  termination  of  febrile  diforders,  the  quantity 
bf  urine  is  increafed  ;  and  it  depofits,  as  it  cools,  a  cry- 
ftalline  or  fcaly  matter,  of  the  colour  of  peach  flowers, 
which  is  called  critical  urine.  The  fediment  is  eom- 
pofed  of  phofphate  of  lime,  rofacic  and  uric  acids. 
During  nervous  affe&ions,  as  in  hyfteria,  the  urine  is 
perfe&ly  limpid  and  colourlefs,  inodorous  and  infipid, 
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Kinds  of 
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*693 

Paflions. 


.  2694 
Difeafes. 


It  has  been  obferved,  that  the  urine  of  gouty  perfons  Component 
contains  a  fmaller  proportion  of  acid  than  ufual.  At  the 
commencement  of  a  paroxyfm,  the  quantity  of  phofpho-^ftamLs. 
ric  acid  feems  to  be  diminiihed  ;  but  it  gradually  in-  w— y— j 
creafes  towards  the  termination  of  the  fit,  and  is  then  in 
greater  proportion  than  in  ordinary  health.  The  urine 
of  perfons  labouring  under  rickets  depofits  a  great  por¬ 
tion  of  lime.  The  urine  of  an  infant  who  died  of 
■worms,  was  found  on  analyfis  to  contain  oxalate  of 
lime.  In  fome  cafes  of  diabetes,  the  urine  is  colour¬ 
lefs  and  infipid;  in  others  it  contains  a  great  propor- 


2695 
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tion  of  faccharine  matter. 

19.  The  urine  of  other  animals  exhibits  different  Different 
characters  from  that  of  man,  according  to  their  na-animak« 
ture,  the  diverfity  of  their  organs,  their  food,  man¬ 
ner  of  refpiration,  and  the  medium  in  which  they 

liv,e-  .  ;  z696 

The  urine  of  the  horfe  has  a  ftrong  peculiar  odour.  The  borfe. 
It  is  turbid  when  voided,  or  foon  after  becomes  mud¬ 
dy.  A  pellicle,  which  is  carbonate  of  lime,  forms 
on  the  fnrface  when  it  is  expofed  to  the  air.  It 
changes  the  fyrup  of  violets  to  a  green  colour,  effer- 
vefees  with  acids,  and  is  precipitated  by  the  alkaline 
carbonates.  The  urine  of  the  horfe  yields  no  phofpho- 
rus.  The  component  parts  of  the  urine  of  this  animal, 
as  they  have  been  afeertained  by  Fourcroy  and  Vau- 
quelin,  are  the  following  : 

Carbonate  of  lime,  0.0 1 1 

Carbonate  of  foda,  0.009 

Benzoate  of  foda,  0*024 

Muriate  of  potafh,  0.009 

Urea,  0.007 

Water  and  mucilage,  0.940 

1.000  * 

The  urine  of  the  cow  poffeffes  nearly  the  fame  pro-  The  cow. 
perties  as  that  of  the  horfe.  It  has  a  foapy  feel,  and 
a  ftrong  peculiar  odour.  It  gives  a  green  colour  to 
fyrup  of  violets,  effervefees  with  acids,  but  is  not  altered 
by  the  alkaline  carbonates.  When  it  is  expofed  to 
the  air,  fmall  cryftals  form  on  the  furface.  Its  com¬ 
ponent  parts  arc, 

Carbonate  of  potafh, 

Sulphate  of  potafh, 

Muriate  of  potafh, 

Benzoic  acid, 

Urea. 

269S 

The  urine  of  the  camel  is  more  diftinguifhed  by  its  Die  camel, 
odour  than  any  other,  but  it  is  analogous  to  that 
of  the  cow.  It  is  not  mucilaginous,  and  does  not  depofit 
carbonate  of  lime.  The  fpecific  gravity  of  this  urine 
is  greater  than  any  other.  It  produces  a  flight  change 
on  the  infufion  of  violets,  communicating  a  green  co¬ 
lour.  It  effervefees  with  acids,  and  furnifhes  nitre,  ful- 
phate  and  muriate  of  potafh,  with  the  addition  of  ful- 
pliuric,  nitric,  and  muriatic  acids.  It  contains 

Carbonate  of  potafh, 

Sulphate  of  potafh, 

Muriate  of  potafh, 

Urea. 

The  urine  of  the  rabbit,  examined  by  Vauquelin,  The  rabbit. 
5  C  exhibits 
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Component  exhibits  fiTiiilar  charafters  with  that  of  the  horfe,  the 
rails  of  co*  and  the  camel.  It  becomes  milky,  and  depofits 
.  carbonate  of  lime  by  expofure  to  the  air.  It  converts 

Su  ,  vegetable  blues  to  a  green  colour,  and  effervefces  with 

acids.  It  contains  the  following  fubftances : 


2J00 

Guinea  pig 


2701 

Graminivo¬ 
rous  ani¬ 
mals. 


2702 
Garni  vo- 


2703 
Of  birds* 

2704 
Turtle. 


2705 

Properties. 


2706 
Of  cows 
milk. 


2707 

Separation 
of  cream. 


Carbonate  of  lime, 

Carbonate  of  magnefia, 

Carbonate  of  potalh, 

Sulphate  of  potafh, 

Sulphate  of  lime. 

Muriate  of  potalh, 

Urea, 

Gelatine, 

Sulphur. 

The  urine  of  the  Guinea  pig  is  analogous  in  its  na¬ 
ture  and  properties  to  that  of  the  larger  animals  alrea¬ 
dy  deferibed.  #  . 

It  appears  that  the  urine  of  graminivorous  animals 
belonging  to  the  clafs  of  mammalia,  or  which  liYe  on 
vegetables  in  general,  contains  no  phofphoric  falts,  Or 
uric  acid  j  that  it  is  loaded  with  carbonate  of  lime, 
falts  having  a  bafe  of  potalh,  and  benzoic  acid.  The 
onty  fub fiance  which  the  urine  of  thefe  animals  'poffeffes 
in  common  with  human  urine,  is  urea.  The  urine.  of 
carnivorous  animals,  of  which  indeed  fcarcely  any  thing 
is  known,  is  fuppofed  to  poffefs  different  properties  from 
that  of  the  animals  juft  mentioned.  The  ftrong  fetid 
odour  of  the  urirfe  of  the  cat  is  well  ktidwm  Muriate 
of  ammonia  has  been  obtained  from  the  urine  of  this 
animal  by  evaporation  ;  but  it  is  fuppofed, 'from  the  pe¬ 
culiar  odour,  that  it  contains  urea. . 

The  urine  of  birds  affords  a  copious  fediment,  which 
feems  to  be  carbonate  of  lime. 

A  fubftance  which  was  found  in  the  urinary  bladder 
of  the  turtle  in  the  form  of  pafte,  and  which  was  exa¬ 
mined  by  Vauquelin,  was’eompofed  of 

Muriate  of  foda, 

Phofphate  of  lime, 

Animal  matter, 

Uric  acid. 

IV.  Of  Milk. 

1.  Milk,  which  is  fecreted  in  particular  organs  by 
the  females  of  viviparous  quadrupeds  and  cetaceous 
fifties,  included  under  the  clafs  mammalia,  and  deftined 
for  the  nourilhment  of  the  offspring,  is  a  white  opaque 
fluid,  varying  in  its  properties  according  to  the  different 
fpecies  of  animals,  and  the  nature  of  their  food.  The 
milk  of  the  cow,  which  is  moft  eafily  and  moft  abund¬ 
antly  procured,  has  been  chiefly  the  lubjeft  of  chemical 
inveftigation.  To  it,  therefore,  the  following  obferva- 
tions  are  chiefly  applied. 

2.  Milk  is  diftinguifhed  by  an  agreeable  fweet  tafte, 
and  a  peculiar  frnell.  But  thefe  properties  belong  to 
it  only  when  it  is  juft  feparated  from  the  cow,  for  in 
the  courfe  of  a  few  hours  they  are  confiderably  diiferent. 
The  fpecific  gravity  varies  at  different  periods.  It  is 
greater  than  that  of  water,  and  has  been  found  to 
amount  to  1.0324.  The  boiling  and  the  freezing 
points  of  milk  are  alfo  variable. 

3.  If  milk  be  left  at  reft  for  fome  time,  it  feparates 
into  two  parts  j  an  -un&uous  matter,  which  floats  on 


the  furface,  called  cream,  and  a  denfer  fluid  which  ft  ill  Component 
retains  many  of  the  properties  of  milk.  The  quantity  ^ar.t8o!f 
of  cream  obtained  from  milk,  and  the  time  it  requires Subftances* 

to  feparate,  vary  according  to  the  nature  of  the  milk  v - 

ahd  the  temperature.  .  2708 

4.  Cream  thus  obtained  is  of  a  yellow  colour,  and*ts  ProP^ 
acquires  a  greater  confiftCnce  by  being  expofed  to  thetiei' 
air.  It  is  lighter  than  water,  has  an  un&uoUs  feel, 

and  becomes  rancid  like  oils,  by  keeping.  When 
it  is  boiled,  a  final!  portion  of  oil  appears  on  'the  fur- 
face.  Cream  is  not  foluble  in  alcohol  or  in  oils. 

When  cream  is  agitated  for  a  longer  or  fhorter  time, 
according  to  the  temperature  to  which  the  milk  has 
been  expofed  during  its  Reparation,  and  perhaps  to 
fome  circumftanCes  which  have  not  yet  Been  obfer- 
ved,  it  feparates  into  two  parts  )  One,  which  has  a 
folid  confidence,  is  butter,  and  another  which  remains 
fluid.  2709 

5.  Butter  is  of  a  yellow  colour,  and  has  all  the  pro- Butter, 
perties  of  an  oil,  combined  with  a  portion  of  the  curd  and 
ferufti  of  the  milk.  It  melts  at  the  temperature  of  96°, 

and  mixes  readily  with  other  oily  matters.  When  but¬ 
ter  is  kept  for  fome  time,  it  is  decompofed  j  it  becomes 
rancid,  which  is  aferibed  to  the  whey  and  the  curd  with 
Which  it  is  combined ;  for  when  thefe  fubftances  are 
previoufly  feparated,  it  may  be  preferved  fweet  much 
longer.  Butter  yields  by  diftillation  Water,  an  acid 
liquid,  an  oily  fubftance,  which  is  at  firft  fluid,  blit  be¬ 
comes  afterwards  concrete.  A  fmall  portion  of  carbo¬ 
naceous  matter  remains  behind.  ^  2710 

6.  When  frefh  cream,  or  the  whole  of  the  milk  frefh  Cka*iges  in 
drawn  from  the  cow,  is  churned,  it  requires  the  procefs^^0^* 
to  be  Continued  a  much  longer  time  than  when  the^ 
cream  or  milk  is  left  to  repofe,  as  is  ufually  the  cafe, 

till  it  has  acquired  a  flightly  acid  tafte.  ‘But  when 
cre&m,  which  has  become  four,  is  churned,  the  butter 
feparated  has  no  acid  properties,  and  the  milk  which 
'remains  is  even  lefs  four  than  the  cream  previous  to 
the  commencement  of  the  procefs.  An  acid, therefore, 

Bas  been  evolved,  and  'this  acid  is  fuppofed  to  be  the 
carbonic.  When  frefh  cream  or  frefh  milk  is  fubjeft- 
'ed  to  this  procefs,  in  which  the  acid  has  not  been  form¬ 
ed,  it  'requires  greater  agitation  to  complete  this  pre¬ 
vious  part  of  the  change  which  the  cream  or  milk  mufl 
undergo,  before  the  reparation  df  the  oily  part  or  the 
butter.  The  milk  -which  remains  after ‘the  blitter  has 
been  feparated,  or,  as  it  is  called,  the  butter-milk,  has 
all  the  properties  of  milk  'from  which  the  cream  has 
been  feparated.  2711 

7.  The  milk  which  remains  after  the  reparation  of  CoaSui> 
the  cream,  may  be  coagulated  fby  ’the  addition  of  fe-tl0n* 
veral  fubftances, ‘particularly  by  the  addition  of  runnet, 
which  is  in  moft  common  ufe,  and  which  is  prepared 
by  digefting  the  inner  coat  of  the  ftomach  of  young 
animals,  efpecially  that  of  the  calf.  This  coagulum 
feparates  into  two  parts,  the  Curd  and  the  fferum  or 
Whey.  *2712 

Curd  is  a  white  folid  fubftance,  and  fomewhat  brit-Cur(h 
tie,  when  the  whole  of  the  whey  is  exprefled.  It  is 
foluble  in  acicjs,  but  it  is  neCeffary  that  the  mine¬ 
ral  acids  be  greatly  diluted,  and  the  vegetable  acids 
concentrated.  2713 

Cheefe  is  prepared  from  curd,  by  feparating  the 
w  hey  by  exprefljon.  The  quality  of  the  cheefe  depends 
upon  the  quantity  of  Cream  'which  remains  in  the 

milk. 
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ttiillv.  The  Deft  cneefe  is  obtained  by  coagulating  the 
milk  at  the  temperature  of  about  ioo°,  and  expreffing 
the  whey  ilowly  and  gradually,  without  breaking  down 
^  the  curd.  & 

If  milk  be  not  too  much  diluted  with  water,  it  may 
be  coagulated  by  a  great  number  of  different  fubftances. 
Among  this  number  are  acids,  alcohol,  neutral  falts, 
gum  arabic,  and  fugar. 

8.  Whey  expreffed  from  coagulated  milk  is  of  a 
yellowifli  goreen  colour,  and  has  an  agreeable  fweet 
tafte.  If  it  is  boiled,  a  quantity  of  curd  feparates 
and  after  being  l«rft  at  reft  for  fome  time,  the  whole 
of  it  is  precipitated,  and  the  liquid  remains  tranfparent 
and  colourlefs.  By  flow  evaporation  it  depofits  white- 
coloured  cryftals  of  fugar  of  milk,  with  fome  muriate 
of  potafh,  muriate  of  foda,  and  a  little  phofphate  of  lime. 
The  liquid  which  remains  after  the  feparation  of  the 
falts,  is  converted,  by  cooling,  into  a  gelatinous  fub- 
ftance.  If  whey  be  kept  for  fome  time,  it  becomes 
four,  by  the  formation  of  an  acid,  which  is  la&ic 
acid.  It  is  to  this  acid  that  the  fpontancous  coagula¬ 
tion  of  milk,  after  it  remains  at  reft  for  fome  time,  is 
owing. 

9.  If  milk,  after  it  has  become  four,  be  kept  in  a 
proper  temperature,  it  ferments,  emitting  carbonic  acid 
gas,  and  exhibiting  the  other  phenomena  of  fermenta¬ 
tion.  A  vinous  intoxicating  liquor  is  thus  prepared, 
which  has  been  long  known  among  the  Tartars,  and 
called  by  them  koumifs »  They  prepare  it  from  the 
milk  of  the  mare. 

10.  Milk  is  fufceptible  of  the  acetous  fermentation. 
If  about  fix  fpoonfuls  of  alcohol  be  added  to  eight  pints 
of  milk,  and  the  liquid  be  Excluded  from  the  air,  vine¬ 
gar  will  be  formed  in  four  or  five  weeks.  Although 
the  air  is  to  be  excluded,  yet  the  carbonic  acid  gas 
muft  be  allowed  to  efcape  as  it  is  difengaged. 

By  the  diftillation  of  milk  with  the  heat  of  a  water- 
bath,  water  paffes  over,  after  which  the  milk  coagulates, 
and  an  oily  yellowifh  white  fubftance  remains  behind, 
which,  by  increafing  the  heat,  yields  a  tranfparent  li¬ 
quid,  a  fluid  oil,  ammonia,  an  acid,  a  thick  black  oil, 
and  in  the  end  carbonated  hydrogen  gas.  The  coaly 
matter  in  the  retort  contains  potafti,  muriate  of  potafti, 
phofphate  of  lime,  and  fometimes  muriate  of  foda,  with 
a  fmall  portion  of  magneiia  and  iron, 

,  The  conftituent  parts  which  enter  into  the  compofi- 
tion  of  milk,  are  the  following  : 

I.  Water,  6.  Muriate  of  foda, 

Oil,  7.  Muriate  of  potafti, 

3.  Curd,  8.  Phofphate  of  lime, 

4.  Gelatine,  .  9.  Sulphur. 

5.  Sugar  of  milk, 

11.  Although  the  milk  of  different  animals  be  eom- 
pofed  nearly  of  the  fame  fubftances,  the  proportions 
Vary  fo  much,,  as  to  give  them  very  different  properties. 

I  he  following  are  the  refults  of  the  inveftigations  of 
Deyeux  and  Parmentier  with  regard  to  the  properties 
of  the  component  parts  of  the  milk  of  different  animals 
compared  together 

A.  Every  kind  of  milk  when  left  at  reft,  produces 
cream  on  the  furface,  but  it  is  different  in  the  milk  of 
different  animals. 

a.  In  the  milk  of  the  cow  it  is  copious,  thick,  and  of 
a  yellow  colour. 
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b.  In  woman’s  milk  it  is  more  liquid,  white,  and  In  Component 

fmall  quantity.  Parts  of 

e.  In  goats  milk  it  is  more  abundant  than  in  that  of <.£17”?,!. 
the  cow,  thicker  and  whiter.  .  1  \ 

d.  In  ewes  milk  it  is  nearly  as  abundant,  and  of  the 
fame  colour  as  that  of  the  cow,  but  has  a  peculiar  tafte. 

e.  In  affes  milk  it  is  thick,  lefs  abundant,  and  in  a 
great  meafure  refembles  that  of  women’s  milk. 

f*  In  mares  milk  it  is  very  fluid,  and  limilar  in  co¬ 
lour  and  confiftence  to  good  cows  milk  before  the  cream 
appears  on  the  furface. 

B.  Butter  obtained  from  the  milk  of  different  ani-  Buner^ 
mals,  has  the  following  comparative  properties. 

’I  hat  of  the  cow  is  fometimes  of  a  deep  yellow, 
fometimes  pale  or  white,  and  has  always  a  confiderable 
confifteney. 

b •  rf  is  difficult  to  feparate  the  butter  from  the  cream 
of  women’s  milk.  It  is  in  fmall  quantity,  infipid,  and 
of  a  pale  yellow.  It  has  been  erroneoufly  fuppofed  that 
no  butter  could  be  obtained  from  this  milk. 

c.  1  he  butter  of  afles  milk  is  always  very  white,  foft, 
and  readily  difpofed  to  become  rancid. 

</.  The  butter  from  goats  milk  is  eafily  feparated 
from  the  cream.  It  is  abundant,  always  white,  foft, 
and  difpofed  to  become  rancid. 

e.  The  butter  from  ewes  milk  is  of  a  yellow  colour, 
foft,  and  foon  becomes  rancid. 

/.  The  butter  of  mares  milk  is  difficult  to  be  obtain¬ 
ed  and  in  fmall  quantity.  It  has  little  confidence,  and 
is  readily  decompofed. 

C.  The  cur'd  of  milk  varies  in  different  animals. 

a.  That  from  the  milk  of  the  cow  is  bulky,  tremu¬ 
lous,  and  retains  a  great  deal  of  the  ferum. 

b.  lhat  from  wohien’s  milk  is  in  fmall  quantity, 
little  coherent,  has  an  un&uous  feel,  and  retains  but  a 
fmall  portion  of  the  whey. 

c.  The  cUrd  of  affes  milk  is  fimilar  to  the  former, 
but  without  being  un£tuous. 

d .  Curd  from  the  milk  of  the  goat  is  in  great  pro¬ 
portion,  of  a  firmer  confidence  than  that  of  the  cow, 
and  retains  lefs  whey. 

e.  Curd  from  ewes  milk  is  fat,  vifeid,  and  communi¬ 
cates  a  foft  pafte  to  cheefc. 

.  f  The  curd  from  mares  milk  is  in  very  fmall  quan¬ 
tity,  and  limilar  to  that  from  women’s  milk.  a 

E.  The  ferum  or  w  hey  conftitutes  a  very  great  pro- Whey, 
portion  of  the  milk,  and  exhibits  the  following  va¬ 
rieties* 

a.  Whey  from  the  milk  of  the  cow  is  of  a  greenifh- 
yellow  colour,  a  fweet  tafte,  and  Contains  fugar  of  milk 
and  neutral  falts.  * 

b .  The  whey  from  women’s  milk  has  little  colour, 
but  has  a  very  fweet  tafte,  containing  a  confiderable 
proportion  of  faccharine  matter. 

c.  The  whey  of  affes  milk  is  colourlefs,  and  contains 
lefs  falts  and  more  fugar  than  that  of  the  cow. 

d.  Whey  of  the  goat  is  of  a  flight  yellow  colour,  and 
contains  very  little  fugar  and  falme  matter.  The  lat¬ 
ter  eonfifts  almoft  entirely  of  muriate  of  lime. 

e.  The  whey  of  ewes  milk  is  always  colourlefs,  and 
contains  the  finalleft  quantity  of  fugar,  and  but  afmali 
portion  of  muriate  and  phofphate  of  lime. 

f  The  whey  of  mares  milk  has  little  colour,  and 
contains  a  great  proportion  of  faccharine  matter  and  of  *  Yonrtrty^ 
faline  fubftances  *.  ix.  43^. 
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1.  The  faliva  which  is  fecreted  by  peculiar  glands, 
and  which  flows  into  the  mouth,  is  a  clear,  vifcid  fluid, 
without  tafte  or  fmell.  Its  fpecific  gravity  varies  from 
1.0167  to  1.080.  It  has  generally  a  frothy  appearance, 
being  mixed  with  a  quantity  of  air. 

2.  Saliva  has  a  ftrong  attraftion  for  oxygen,  which 
by  trituration  it  communicates  to  fome  metallic  fub¬ 
ftances,  as  mercury,  gold,  and  filver.  When  faliva 
is  boiled  in  water,  albumen  is  precipitated,  and  when 
it  is  (lowly  evaporated,  muriate  of  foda  is.  obtained. 
A  vegetable  gluten  remains  behind,  which  burns 

with  the  odour  of  pruflic  acid.  # 

3.  Saliva  becomes  thick  by  the  a£hon  of  acids. 
Oxalic  acid  precipitates  lime.  Saliva  is  alfo  infpiffated 
by  alcohol.  It  is  decompofed  by  the  alkalies  *  and.  the 
nitrates  of  lead,  of  mercury,  and  of  filver,  precipitate 
muriatic  and  phofphoric  acids. 

4.  By  diilillation  in  a  retort,  it  froths  up,  affords 
near  four-fifths  of  its  quantity  of  water  nearly  pure,  a 
little  carbonate  of  ammonia,  fome  oil,  and  an  acid. 
What  remains  behind  confifts  of  muriate  of  foda,  phof- 
phate  of  foda  and  of  lime.  The  conftituent  parts  of 
faliva  are  the  following. 

1.  Water.  5.  Phofphate  of  foda. 

2.  Mucilage.  6.  Phofphate  of  lime. 

7.  Phofphate  of  ammonia. 


Albumen. 
Muriate  of  foda. 
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5.  The  faliva  of  the  horfe  is  of  a  greenifh  yellow 
colour,  a  difagreeable  fmell,  a  faline  tafte,  and  foapy 
feel.  It  is  coagulated  by  the  acids,  alcohol,  and  boil¬ 
ing  water.  A  black  earthy  refiduum  remains  after 
fpontaneous  evaporation,  fiy  diftillation  it  yields  an 
inlipid  watery  liquid,  carbonate  of  ammonia,  carbonated 
hydrogen  and  carbonic  acid  gafes,  and  a  black  empy- 
reumatic  oil. 

6.  The  pancreatic  juice,  it  is  fuppofed.,  pofleflfes  pro¬ 
perties  analogous  to  thofe  of  faliva,  and  is  deftined  for 
limilar  purpofes,  namely,  to  contribute  to  the  folution 
of  alimentary  fubftances,  and  to  their  converlion  into 
chyme  }  but  very  little  is  known  of  its  nature  and 
ufes. 

VI.  Of  the  Humours  of  the  Eye. 

1.  The  eye  is  compofed  of  three  fubftances,  which 
in  anatomy  have  received  the  name  of  humours.  Thefe 
are  the  aqueous,  the  vitreous,  and  the  cry ftal line  hu¬ 
mours  or  lens.  The  following  obfervations  are  from 
Mr  Chenevix’s  experiments  on  this  fubje& 

2.  The  aqueous  humour  of  the  eye  of  theftieepistranf- 
parent  like  water,  and  has  fcarcely  any  tafte  or  fmell. 
The  fpecific  gravity  is  1.0090,  It  evaporates  (lowly 
when  expofed  to  the  air  \  a  coagulum  is  formed  by 
boiling.  When  100  parts  are  evaporated  to  drynefs, 
eight  parts  remain  behind.  None  of  the  metallic  falts 
produce  any  precipitate  except  nitrate  of  filver,  which 
throws  down  the  muriate  of  filver.  Tan  alfo  produces 
a  precipitate  in  the  aqueous  humour.  The  component 
parts,  therefore,  of  this  fubftance,  are  albumen,  gelatine, 
and  muriatic  acid,  or  rather  muriate  of  foda,  as  the 
acid  is  in  combination  with  foda.  The  vitreous  humour 
exhibited  the  fame  properties. 
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3.  The  cryftalline  lens  of  the  (heep  Is  folid,  com- Component 
pofed  of  concentric  coats,  and  tranfparent.  The  fpe-  Parts<>f 
cific  gravity  is  1. 1.  It  has  fcarcely  any  tafte  when 

it  is  frelh.  It  is  foluble  in  water,  and  the  folution  is 
coagulated  by  heat.  Tan  produces  a  copious  precipi¬ 
tate,  both  before  and  after  coagulation.  Its  com¬ 
ponent  parts  are,  therefore,  albumen  and  gelatine,  with 

water.  2*732 

4.  The  human  eye  was  found  to  be  compofed  of  Human 
the  fame  fubftances.  The  fpecific  gravity  of  the  aque-eye. 
ous  and  vitreous  humours  is  1.0053  \  of  the  cryftalline 
lens,  I.0790.  The  fpecific  gravity  of  the  aqueous 

and  vitreous  humours  of  the  eye  of  the  ox  is  1.008  $ 
the  cryftalline  lens  1.0765.  The  compofition  is  the 
fame  as  that  of  the  (heep. 

VII.  Of  Tears  and  Mucus. 

1.  The  tears  are  fecreted  by  the  lachrymal  gland,  Pr0p7ertis. 
for  the  purpofe  of  lubricating  the  eye.  This  liquid  is 
tranfparent  and  colourlefs,  has  no  perceptible  fmell, 
but  a  faline  tafte.  It  communicates  to  vegetable  blues 
a  permanent  green  colour.  WEen  it  i$  evaporated 
nearly  to  drynefs,  cubic  cryftals  are  formed,  which 
are  muriate  of  foda.  Soda  is  in  excefs,  becaufe  vege¬ 
table  blues  are  converted  by  it  to  a  green  colour.  A 
portion  of  mucilaginous  matter,  which  becomes  yellow 
as  it  dries,  remains  after  the  evaporation.  Ihis  liquid’ 
is  foluble  in  water  and  in  alkalies.  Alcohol  produces 
a  white  flaky  precipitate,  and  when  it  is  evaporated, 
muriate  of  foda  and  foda  remain  behind.  By  burning 
the  refiduum,  fome  traces  of  phofphate  of  lime  and  of 
foda  are  detedted.  The  component  parts  of  tears,  are, 
therefore, 


Water, 

Mucilage, 

Soda, 


Muriate  of  foda, 
Phofphate  of  lime, 
Phofphate  of  foda. 
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The  mucilage  of  tears  abforbs  oxygen  from  the  at- 
mofphere,  and  becomes  thick,  vifcid,  and  of  a  yellow 
colour.  It  is  then  infoluble  in  water.  Oxymunatic 
acid  produces  a  fimilar  effe6f.  It  is  converted  into 
muriatic  acid,  fo  that  it  has  been  deprived  of  its  oxy¬ 
gen. 

2.  The  mucus  of  the  nofe  confifts  of  the  fame  fub-  Mucus, 
ftanees  as  the  tears  *,  but  being  more  expofed  to  the 
air,  it  acquires  a  greater  degree  of  vifeidity  from  the 
mucilage  abforbing  oxygen. 

VIII.  Of  the  Wax  of  the  Ear. 

1 .  The  wax  of  the  ear,  or  cerumen ,  is  a  liquid  fecreted  Properties* 
by  glands,  which  are  fituated  in  the  internal  ear.  It 
is  of  a  vifcid  yellow  colour,  and  becomes  concrete  by 
expofure  to  the  air.  The  tafte  is  bitter  5  it  melts  with 
a  moderate  heat,  gives  out  an  aromatic  fmell,  and 
ftains  paper  like  oil.  When  thrown  upon  burning 
coals,  it  gives  out  a  white  fmoke,  melts,  fwells,  be¬ 
comes  dark-coloured,  and  gives  out  the  odour  of  am¬ 
monia.  A  light  coaly  matter  remains  behind.  It 
forms  a  kind  of  emulfion  by  agitation  with  water. 

2.  Alcohol  diffolvcs  a  portion  of  cerumen  j  the  un- 
dilfolved  part  exhibits  the  properties  of  albumen  mixed aicobol. 
with  oil.  By  evaporating  the  alcohol,  an  orange-colour¬ 
ed  refiduum,  fimilar  to  turpentine,  is  left  behind.  It  has 

the  properties  of  refin  of  bile.  This  matter  is  alfo  fo- 
r  *  lubie 
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Ccirponent  luble  in  ether.  By  burning  the  albumen  of  the  ceru- 
Parts  fjf  men,  fome  traces  of  foda  and  phofphate  of  lime  are  de¬ 
tected.  The  component  parts  of  cerumen  are, 

—v—*1  Albumen, 

2V3?  Refin,  _ 

Colouring  matter, 

Soda, 

Phofphate  of  lime. 
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IX.  Of  Synovia. 

1.  The  liquid  fecreted  within  the  capfular  liga¬ 
ments  of  the  joints,  to  facilitate  motion  by  lubricating 
thefe  parts,  is  called  fynovia.  The  fynovia  of  the  ox 
is  a  vifeid,  femitranfparent  fluid,  of  a  greenifh-white 
colour,  which  foon  acquires  the  confidence  of  jelly,  and 
not  long  after  becomes  again  fluid,  depofiting  a  fila¬ 
mentous  matter. 

2.  Synovia  mixes  with  water,  and  renders  it  vifeid. 
When  this  mixture  is  boiled,  it  becomes  milky,  and 
fome  pellicles  are  depofited  on  the  fides  of  the  veffel. 
Alcohol  produces  a  precipitate  when  added  to  fynovia. 
This  precipitate  is  albumen.  After  this  matter  is  fe- 
parated,  the  liquid  ftill  remains  vifeid}  but  if  acetic 
acid  be  added,  the  vifeidity  difappears,  and  it  becomes 
tranfparent,  depofiting  a  white  filamentous  fubftance, 
which  refembles  vegetable  gluten.  It  is  foluble  in 
cold  water,  and  in  concentrated  acids  and  pure  alka¬ 
lies.  This  fibrous  matter  is  precipitated  by  acids  and 
alcohol  in  flakes. 

3.  The  concentrated  mineral  acids  produce  a  flaky 
precipitate,  which  is  foon  rediffolved }  but  the  vifei¬ 
dity  of  the  liquid  is  not  deftroyed  till  they  are  fo 
much  diluted  with  water,  that  the  acid  tafle  is  only 
perceptible. 

4.  When  fynovia  is  expofed  to  dry  air,  it  evapo¬ 
rates,  and  cubic  cryftals  remain  in  the  refiduum  with 
a  white  faline  efflorefcence.  The  firft  are  muriate  of 
foda,  and  the  latter  carbonate  of  foda.  This  fubftance 
foon  becomes  putrid,  giving  out  ammonia  during  its 
decompofition.  By  dift illation  in  jsl  retort,  it  yields 
water,  which  foon  becomes  putrid  }  water  containing 
a  portion  of  ammonia,  and  an  empyreumatic  oil,  with 
carbonate  of  ammonia  }  by  walking  the  refiduum,  mu¬ 
riate  and  carbonate  of  foda  may  be  obtained.  A 
fmall  portion  of  phofphate  of  lime  is  found  in  the 
coaly  matter.  The  conftituent  parts  of  fynovia  are 
the  following  : 

Fibrous  matter  11.86 

Albumen  4*52 

Muriate  of  foda  1-75 

Soda  .  co.7.1 

Phofphate  of  lime  00.70 

Water  80.46 


„  I  CO-00  * 

*  AnnaU  de 
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p.  123.  X.  Of  Semen. 

Properties.  I .  Semen  is  fecreted  in  the  teftes  of  male  animals :  but 
when  it  is  cje&ed  it  is  compofed  of  two  fubftances  }  the 
one  is  fluid  and  milky,  and  the  other  of  a  thick  mucila¬ 
ginous  confidence,  in  which  appear  a  great  number 
of  white  filky  filaments,  efpecially  if  it  be  agitated  in 
cold  water.  *  It  has  a  difagreeable  odour,  and  an  acrid 
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irritating  tafte.  The  fpecific  gravity  varies  confider-  Component 

ably,  but  is  always  greater  than  that  of  water.  .  When 

it  is  rubbed  in  a  mortar,  it  froths  up,  and  acquires  the  gubftances. 

confiftence  of  pomatum  from  the  air  with  which  it  v— . .  * 

mixes.  It  converts  the  flowers  of  mallow  and  of  vio¬ 
lets  to  a  green  colour,  and  it  precipitates  the  calcare¬ 
ous  and  metallic  falts  *,  which  (hews,  that  it  contains  an 
uncombincd  alkali.  The  thick  part  of  the  femen,  as 
it  cools,  becomes  tranfparent,  and  affumes  a  greater  de¬ 
gree  of  confiftence  5  but  it  afterwards  becomes  entire¬ 
ly  liquid,  even  without  abforbing  moifture  from  the 
air.  This  change  takes  place  in  about  twenty  minutes 
from  the  time  of  its  emiflion.  .  2745 

2.  If  femen  be  expofed  to  the  air  after  it  has  become  Adtion  of 
liquid  at  the  temperature  of  6o°,  it  becomes  covered 

with  a  tranfparent  pellicle,  and  at  the  end  of  three  cr 
four  days  depofits  fine  tranfparent  cryftals  of  a  line 
in  length,  crofting  each  other  like  radii  from  a 
center.  When  they  are  magnified,  they  appear  to  be 
four-fided  prifms,  terminated  by  long  four-fided  pyra¬ 
mids.  When  femen  is  expofed  to  a  warm  air,  in  con- 
fiderable  quantity,  it  is  decompofed  *,  it  affumes  the 
colour  of  the  yolk  of  egg,  and  becomes  acid,  either 
by  abforbing  the  oxygen  from  the  atmofphere,.  or  by 
a  different  combination  and  arrangement  of  its  own 
conftituent  principles.  It  then  emits  the  odour  of 
putrid  fifh,  and  is  covered  with  the  byssus  feptica*  2746 

3.  Heat  accelerates  the  liquefaction  of  femen  }  and  Of  heat, 
when  it  has  undergone  this  change  it  is  no  longer 
fufceptible  of  coagulation.  It  is  decompofed  by  the 
application  of  ftrong  heat.  Water  is  firft  feparated  } 

it  then,  blackens,  fwells  up,  and  emits  yellow  fume^ 
having  an  empyreumatic,  ammoniacal  odour.  A  light 
coal  remains  behind,  which  burns  readily  to  white 
allies.  <  .  2747 

4.  Before  it  has  become  fluid,  femen  is  not  foluble  Of  water, 
in  water  either  cold  or  hot.  To  the  latter  it  commu¬ 
nicates  an  opal  colour.  But  in  the  fluid  ftate  it  com¬ 
bines  readily  with  either  hot  or  cold  water,  from  which 

it  is  feparated  by  alcohol  or  oxymuriatic  acid  in  the 
form  of  white  flakes.  The  alkalies  promote  the  folu- 
tion  of  femen  in  water.  2748 

3.  No  ammonia  is  difengaged  from  frefh  femen  by  Of  lime, 
means  of  quicklime  *,  but  when  it  has  been  expofed 
for  fome  time  to  a  warm  and  moift  air,  it  is  feparated 
in  great  abundance,  fo  that  ammonia  is  formed  during 
its  expofure  to  the  air.  .  2749 

6.  The  acids  readily  diffolve  femen,  and  this  folution  Acids, 
is  not  decompofed  by  the  alkalies  \  nor  indeed  is  the  575° 
alkaline  folution  of  femen  decompofed  by  the  acids. 

Wine,  cyder,  and  urine  alfo  diffolve  femen,  but  it  is 

in  confequence  of  the  acid  which  is  combined  with 
thefe  liquids.  Water  acidulated  with  fulphuric  acid 
acquires  the  fame  property.  Oxymuriatic  acid  coagu  ¬ 
lates  femen  in  white  flakes  which  are  infoluble  in  wa¬ 
ter  and  in  acids.  The  fame  acid  produces  the  coagu¬ 
lation  of  fluid  femen.  This  is  owing  to  the  abforption 
of  oxygen  derived  from  the  acid  which  is  converted 
into  muriatic  acid.  #  2750 

7.  Barytic,  falts  are  not  decompofed  by  the  feminal  Salts, 
fluid  which  has  been  liquefied  in  a  clofe  veffel }  but 
when  it  has  undergone  this  change  in  the  open  air, 
rhomb oidal  cryftals  are  formed  with  the  addition  of 
thefe  falts.  The  calcareous  and  metallic  falts  are  de- 
ccmpofcd  by  'femen  in  both  conditions.  From  thefe 
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fa<fts  it  appears  that  femen  contains  an  uncombined  al¬ 
kali,  which  has  not  the  property  of  decompofing  the 
barytic  falts  till  it  has  combined  with  the  carbonic  acid 
from  the  almofphere. 

8.  The  cryftals  which  form  in  femen  by  fpontane- 
ous  evaporation  in  the  open  air,  and  which  are  en¬ 
tangled  in  the  vifeid  matter,  may  be  feparated  by  add¬ 
ing  wrater.  Thefe  cryftals  have  neither  fmell  nor  tafte. 
They  litelt  under  the  blow-pipe  into  a  white  opaque 
globule,  w'hich  is  fUrrounded  with  a  yellowifh  name. 
This  fait  is  infoluble  in  water,  and.  is  not  afted  on  by 
the  alkalies ;  but  is  foluble  in  the  mineral  acicft  with¬ 
out  effervefcence,  from  which  folutions,  lime  water, 
the  alkalies,  and  oxalic  acid,  throw  down,  a  precipitate. 
Alcohol  added  to  the  concentrated  muriatic  folution 
of  this  fubftance,  diffolves  part  of  it,  which  exhibits  all 
the  characters  of  muriate  of  lime  ;  and  there  remains 
another  fubftance  which  melts  under  the  blow-pipe  in- 
to  a  green  tranfparent  glafs  foluble  in  wrater,  which 
precipitates  lime  wrater  and  reddens  vegetable  blues. 
This  fait,  therefore,  as  is  demonftrated  from  thefe  ex¬ 
periments,  is  phofphate  of  lime.  After  the  formation 
of  the  above  falts,  a  great  number  of  (mail,  w'hite, 
opaque  bodies  appear  on  the  furface.  They  are  alfo 
phofphate  of  lime. 

9.  By  burning  40  grains  of  dried  femen  in  a  cru¬ 
cible,  it  ftrft  became  foft,  and  then  gaVe  out  the  odoUr 
of  burnt  horn  accompanied  with  yellow  fumes*  It 
blackened  and  emitted  the  odour  of  ammonia.  The 
coaly  matter  which  remained  was  lixiviated  with  water. 
This  was  evaporated,  and  afforded  cryftals  in  the  Form 
of  rhomboidal  plates,  which  effervefeed  with  acids  $ 
with  fulphuric  acid  afforded  fulphate  of  foda,  and.  with 
muriatic  acid  formed  muriate  of  foda.  The  alkali, 
therefore,  w  as  foda. 

10.  The  alkaline  mattel*  being  feparated,  the  refi- 
duum  was  ftill  expofed  to  ftrortg  heat,  and  furnifhed 
13  grs.  of  white  allies  W'hich  had  the  following  pro¬ 
perties.  By  the  aClion  of  the  blow-pipe  it  'is  convert¬ 
ed  into  an  opaque  white  enamel  which  attraCls  moifture 
from  the  air,  is  foluble  in  acids,  and  the  folution  has  all 
the  charaClers  of  phofphate  of  lime.  The  component 
parts  of  femen,  therefore,  are, 
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XI.  Of  the  Liquor  of  the  Amnios. 

I.  This  liquid  is  fecreted  in  the  amnios  or  bag  which 
furrounds  the  foetus  in  the  uterus.  It  is  very  different 
in  different  animals,  fo  far  at  leaft  as  its  nature  and 
properties  haVe  been  inveftigated.  The  liquor  of  the 
*  Amu  de  amnios  of  wcimen  and  cows  only  has  been  examined. 

The  Allowing  are  the  refults  of  the  experiments  of 
27*54  ^auquelin  and  Buniva  on  thefe  liquids  *. 

Properties.  2*  liquid  in  women  is  of  a  milky  colour,  an 

agreeable  odour  and  a  faline  tafte.  It  becomes  tranf¬ 
parent  by^  filtering  and  feparating  fome  coagulated 
matter  which  is  fufpended  in  it,  and  which  communi¬ 
cates  the  white  colour.  The  fpecific  gravity  is  1.005. 
It  feems  to  contain  both  an  acid  and  an  alkali  5  for  it 


converts  fyrup  of  violets  to  a  green  colour,  and  red-  Component 
dens  the  tin£lure  of  turnfole.  It  froths  when  agitat-  ^arJs  of 
ed,  becomes  opaque  when  heated,  and  exhales  thecf?lraal 
odour  of  the  white  of  egg* 

3.  It  is  rendered  more  tranfparent  by  acids  ;  but  2755 
alcohol  and  the  alkalies  occafion  a  flaky  precipitate,  A<ftion  of 
'which  is  like  glue  when  it  is  dried.  The  infufion  ofheat* 
nut-galls  gives  a  copious  brown  precipitate  ;  and  m-  ^cids^ 
trate  of  filver  produces  a  white  precipitate,  which  be¬ 
ing  infoluble  in  nitric  acid,  is  muriate  of  filver. 

4.  By  flow  evaporation  this  liquid  affumes  a  milky 
appearance  j  a  tranfparent  pellicle  forms  on  the  fur- 
face,  and  a  very  fmall  refiduum  is  left.  By  adding 
water  to  the  refiduum,  and  evaporating  the  folution, 
muriate  and  carbonate  of  foda  are  obtained.  The  allies 
which  remain,  after  burning  the.  refiduum,  confift  of 
carbonate  of  foda,  phofphate  and  carbonate  of  lime. 

During  the  burning  a  ftrong,  fetid,  ammoniacal  odour 
is  exhaled. 

5*  From  thefe  experiments,  it  appears  that  this  li-Com^f 
quid  confifts  of  a  great  proportion  of  iVater,  of  albu-tion. 
men,  muriate  of  foda,  of  foda,  phofphate  of  lime,  and 
lime. 

6*  A  white  Alining  foft  fubftance,  fomewhat  refem-Cm^S 
bling  foap,  is  depofited  on  the  body  of  the  foetus  in  foetus?"  5 
the  uterus.  It  is  infoluble  in  wrater,  alcohol,  and  oils. 

The  caullic  alkalies,  diffolve  a  portion  of  it,  and  form 
a  kind  of  foap.  It  decrepitates  on  burning  coals,  then 
dries,  blackens,  and  gives  out  the  odour  of  an  em- 
pyreumatic  oil.  It  leaves  behind  a  coaly  matter, 
w'hich  burns  with  difficulty.  When  it  is  heated 
in  a  crucible  of  platina,  it  decrepitates,  while  an  oily 
matter  exudes.  It  then  curls  up  like  horn,  inflames, 
and  leaves  behind  gray  allies,  which  effervefee  with 
acids,  and  which  feem  to  be  compofed  chiefly  of  car¬ 
bonate  of  lime. 

7*  This  matter  feems  to  be  a  mixture  of  animal  mu-Compof- 
cilage  and  fat,  originating  from  the  albumen,  which  tion. 
lias  undergone  fome  peculiar  change.  The  parts  of  a 
foetus  which  have  remained  in  the  uterus  after  death, 
have  been  found  converted  into  a  fatty  matter.  , 

Liquor  of  the  amnios  of  the  cow.-*- 1.  This  liquid  chara&erS. 
differs  from  the  former  in  being  of  a  reddifh  brown 
colour,  in  having  an  acid  bitter  tafte,  an  odour  refem- 
bling  the  extra&s  of  fome  vegetables,  and  the  vifeidi- 
ty  of  a  folution  of  gum.  The  fpecific  gravity  is  1.028. 

It  reddens  the  tin&ure  of  turnfole,  forms  a  copious 
precipitate  with  muriate  of  barytes,  and  with  alcohol 
a  precipitate  of  a  reddifh  matter* 

2.  When  it  is  evaporated,  a  thick  feum  forms  on 
the  furface,  which  is  eafily  feparated,  and  which,  onacla. 
cooling,  is  found  to  contain  white  cryftals  of  a  (light¬ 
ly  acid  tafte.  A  vifeid  matter  like  honey  appears,  by 
continuing  the  evaporation*  When  this  matter  is 
treated  with  boiling  alcohol,  it  furniflies,  on  cooling, 
an  acid  which  cryftallizes  in  fliining  needles.  This  is 
the  amniotic  acid  which  has  been  already  deferibed. 

The  matter  which  remains  after  the  feparation  of  the 
cryftals  is  infoluble  in  alcohol,  and  is  firm  and  tena¬ 
cious. 

3*  Having  extra&ed  the  whole  of  the  acid,  if  theSu]p^0 
evaporation  be  continued  till  the  liquid  acquire  the 0f foda 
confiftence  of  a  fyrup,  large  tranfparent  cryftals  are  obtained, 
formed,  which  have  a  bitter  tafte,  and  are  foluble  in 
water.  Thefe  cryftals  were  found  to  be  fulphate  of 
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foda,  which  are  obtained  in  a  ftate  of  purity,  by  burn¬ 
ing  the  refiduum  of  a  quantity  of  the  liquid  evaporated 
to  dryuefs,  diffolving  the  coaly  refiduum  in  water,  and 
^evaporating. 

4.  The  animal  matter  which  accompanies  the  faline 
fubflances,  is  of  a  reddiih  brown  colour  and  a  peculiar 
tafle,  very  foluble  in  water,  but  infoluble  in  alcohol, 
which  even  feparates  it  from  water.  It  neither  com¬ 
bines  with  tan,  nor  is  it  fufceptible  of  being  converted 
into  jelly,  fo  that  it  does  not  poffefs  the  properties  of  ani¬ 
mal  mucilage.  When  it  is  heated  ftrongly,  it  fvvells  up  ; 
exhales,  at  firft  the  odour  of  burning  mucilage  •,  after¬ 
wards  that  of  ammonia  and  an  empyreumatic  oil  j  and, 
at  laft,  that  of  pruflic  acid.  When  it  is  burnt,  there  re¬ 
mains  behind  a  bulky  coal,  the  allies  of  which  are  white, 
and  contain  phofphate  of  magnefia  and  a  fmall  portion 
of  phofphate  of  lime. 

5.  The  conftituent  parts  of  the  liquor  of  the  amnios 
of  the  cow,  are  the  following. 

Water, 

Acid, 

Sulphate  of  foda, 

Animal  matter. 

XII.  Of  Fluid  Morbid  Secretions. 

t .  During  the  difeafed  a&ion  of  the  veffelsof  different 
parts  of  the  body,  liquids  are  fecreted,  as,  for  inftance, 
when  the  mufcular  or  bony  parts  are  wounded,  a  mat¬ 
ter  is  exuded,  which  continues  to  flow  till  the  wound  is 
healed  up  ;  in  dropfical  difeafes  a  liquid  is  fecreted  in 
the  different  cavities  of  the  body  ;  and  when  the  fkin 
is  irritated  by  the  a&ion  of  Millers,  a  fluid  colle£ls  be¬ 
tween  the  cuticle  and  true  fkin. 

Liquor  of  dropfy. — This  liquid  is  of  a  yellowifh  green 
colour,  has  fometimes  confiderable  transparency,  but  is 
fometimes  turbid.  In  its  chemical  properties  it  feems 
to  correfpond  with  the  ferum  of  the  blood. 

Liquor  ofb  lifters. — The  liquor  which  is  fecreted  by 
the  a&ion  of  bliflcrs  is  ufually  tranfparent.  The  con¬ 
stituent  parts  are  the  fame  as  thofe  of  the  ferum  of  the 
blood.  Two  hundred  parts  of  this  liquid  yielded 
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Albumen, 

3 6 

Muriate  of  foda, 

4 

Carbonate  of  foda, 

2 

Phofphate  of  lime, 

Water, 

200* 

pus. — What  is  called  healthy  pus  is  about  the  con¬ 
fidence  of  cream,  and  of  a  yellowifh -white  colour,  an 
infipid  talle,  and  when  it  is  cold,  without  fmell.  It 
produces  no  change  on  vegetable  blues. 

2.  When  pus  is  expofed  to  a  moderate  heat,  it  dries, 
and  affumes  the  appearance  of  horn.  By  diflillation  it 
gives  out  water  in  confiderable  proportion,  ammonia  and 
fome  gafeous  fubilance  and  an  empyreumatic  oil  *,  a  fhin- 
ing  coaly  matter  remains  behind,  theafhesof  which,  after 
being  burnt,  afford  fume  traces  of  iron. 

3.  When  this  liquid  is  expofed  to  the  air,  it  becomes 
acid.  It  is  foluble  in  fulphuric  acid,  forming  with  it 
a  purple- coloured  folution.  With  the  addition  of  wa¬ 
ter  the  pus  feparates,  and  the  dark  colour  difappears. 
With  concentrated  nitric  acid  it  forms  a  yellow  co¬ 


loured  folution,  which  effervefees  during  the  combine- Component 
tion.  Water  produces  a  precipitate.  Pus  is  alfo  folu-  *>arts  °f 
ble  in  muriatic  acid,  and  is  feparated  by  means  of  wa-  Suu£1™* 

ten.  Pus  is  not  foluble  in  alcohol,  but  is  thickened  3 «- _ v—  r 

nor  is  it  foluble  in  the  oils. 

4.  A  whitifh  ropy  ■fluid  is  formed  by  the  addition  Alkalies, 
of  a  folution  of  the  fixed  alkalies,  and  -by  adding  w  a¬ 
ter  the  pus  is  precipitated.  Pure  ammonia  forms  with 

pus  a  tranfparent  jolly,  and  diffolves  it  in  confiderable 
proportion.  276S 

5.  A  precipitate  is  occafioned  by  means  of  nitrate  -of  Metallic 

filver,  and  it  is  flill  more  copious  with  nitrate  and  oxy-^aIts* 
muriate  of  mercury.  ^ 

6.  The  following  tefhihave  been  given  to  drftinguilh  To  diftin- 
pus  from  mucus,  which  is  >of  confiderable  importance  pus*, 
an  cafes  wbere  ‘the  formation  <of  pus  is  fufpefled  un 

the  lungs. 

(1.)  -Pus  is  folublerinffulphuric  acid,  and  precipitated 
by  water.  Mucus  ffwims.  *(2.)  ‘Pus  may  be  diffufed 
through  'water,  diluted  {fulphuric  acid,  and  brine  \  but 
mucus  is  not.  (3.5  Pus  as  foluble  in  alkaline  folutions, 
and  is  precipitated  fby  water  ;  but  this  is  not  the  cafe 
with  mucus.  ^ 0 

7.  Thefe  are  the  properties  of  pus  when  it  is  fecreted  Varies  in  its 
from  a  fore  which  is  faid  to  be  in  good  condition,  or  in 

a  difpofition  to  heal.  Its  properties  are  very  different 
in  what  are  called  ill-conditioned  fores.  In  thefe  cafes 
the  matter  fecreted  is  thin,  fetid,  and  acrid.  Matter 
fecreted  by  cancerous  fores,  which  has  -been  examined, 
converts  the  fyrup  of  violets  to  a  green  colour,  and 
from  this  matter  fulphurated  hydrogen  gas  is  feparated 
by  means  of  fulphuric  acid.  This  gas  is  fuppofed  to 
exift  in  combination  with  ammonia. 


Subdivifion  III.  Of  the  Solid  Parts  of  Animals. 

27*7 1 

The  following  are  the  folid  parts  of  animals,  which  Enumera~ 
we  fhall  treat  of  in  the  order  in  which  they  are  enume-tion. 
rated. 

1*  Bones, 

2.  Skin, 

3.  Mufcles, 

4.  Cartilage,  tendons,  &c. 

5.  Brain  and  nerves, 

6.  Hair  and  nails, 

7.  Morbid  concretions. 


I.  Of  the  Bones. 


2772 


1.  The  bones  are  thofe  parts  of  animals  which  give  Of  differenfe- 
firmnefs,  flrength,  and  fhape  to  the  body.  Bones  are  ^entity, 
very  different  with  regard  to  folidity  and  denfity,  not 

only  in  different  parts  of  the  body,  but  even  in  the  fame 
bone.  The  fpecific*  gravity,  therefore,  of  bones,  mull: 
be  various.  They  are  of  a  white  colour,  of  a  lamellated 
ftrufture,  and  inflexible. 

2.  When  bones  are  burnt,  'they  are  converted  into  Action  of 

a  white,  porous,  infipid  fubflance,  which  Hill  retains  the  heaU 
fhape  of  the  bone.  _  2774 

3.  When  bones  are  broken  into  fmall  pieces,  and  Contaii:s 

boiled  in  water,  a  confiderable  quantity  of  fat  rifes  tofat‘ 
the  furface  ;  an  oily  matter,  therefore,  is  one  of  the 
conflituent  parts^of  bones.  2775 

4.  If  the  boiling  be  continued  for  a  greater  length  Gelatine, 
of  time,  the  water  diffolves  another  fubilance,  which, 
being  concentrated  and  left  at  red,  affumes  a -gelatinous 

form. 
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Bones,  therefore,  contain  a  portion  of  gela- 


tine. 


277  6 

Cartilage. 


5.  If  bone  is  kept  for  fome  time  in  diluted  muria¬ 
tic  acid,  it  is  converted  into  a  white  flexible  fubftance, 
which  retains  the  fhape  of  the  bone.  It  becomes  brit¬ 
tle  and  femitranfparent  when  dried  \  it  is  foluble  in 
nitric  acid,  and  when  this  acid  is  diluted,  it  is  convert¬ 
ed  by  its  a&ion  into  gelatine.  It  forms  a  foap  with  the 
fixed  alkalies.  From  thefe  properties  it  refembles 
coagulated  albumen.  This  fub fiance,  which  is  called 
cartilage,  is  the  firft  part  of  the  bone  which  is  for¬ 
med. 

6.  Befides  thefe  fubftances,  bones  contain  a  con- 
fiderable  proportion  of  earthy  falts.  Thefe  are  phof- 
phate  of  lime,  which  is  in  great  proportion  ;  carbonate 
of  lime  in  fmaller  proportion,  with  a  ft  ill  fmailcr  of 
fulphate  of  lime. 

7.  The  component  parts  of  bones,  therefore,  are 
earthy  falts,  cartilage,  gelatine,  and  fat.  The  follow¬ 
ing  table  exhibits  the  proportions  of  thefe  conftituent 
parts  in  the  bones  of  different  animals.  It  was  drawn 
up  by  Merat-Guillot.  A  hundred  parts  of  bone  were 
employed,  and  as  much  dried  as  poffible,  and  to  this 

*  Annul. de quantity  the  proportions  fpecified  refer  *. 

Ghinu 
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Names. 

Gelatine 

Phof¬ 
phate  of 
lime. 

Carbo¬ 
nate  of 
Jime. 

Lofs. 

Human  bones  ta-"l 

ken  from  a  bury-  > 

16. 

67 

J*S 

* 5-5 

ing  ground.  J 

Human  bones  dried  7 

<2 

2 

but  not  buried,  j* 

23- 

D3 

Bones  of  the  ox 

3- 

93 

2 

'2 

calf 

25* 

54 

— 

21 

- horfe 

9- 

67.5 

I.25 

22.25 

- fheep 

16. 

70.0 

O.5 

13*5 

elk 

90.0 

1.0 

7-5 

- hog 

17.82 

52.0 

1.0 

30.0 

- hare 

9.0 

8°  .5 

1.0 

5.0 

- pullet 

6.0 

72.0 

I-5 

20.5 

■  - - .  pike 

12.0 

64.0 

1.0 

23.0 

- carp 

6.0 

45.0 

0.5 

28.5 
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8.  The  human  teeth  have  been  analyzed  by  Mr 
Pepys,  and  he  found  the  conftituents  of  different 
teeth,  and  different  parts  of  the  teeth,  to  be  the  fol¬ 
lowing. 


Teeth  of 
adults. 

Shedding 
teeth  of 
children. 

Roots  of 
the  teeth. 

Phofphate  of  lime 

64 

62 

58 

Carbonate  of  lime 

6 

6 

4 

Cartilage 

20 

20 

28 

Lofs 

10 

12 

10 

100 

100 

100 

He  found  the  following  to  be  the  component  parts 
of  the  enamel  of  the  teeth. 


Phofphate  of  lime,  78 
Carbonate  of  lime,  6 
Lofs  and  water,  16 
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But  according  to  Fourcroy  and  Vauquelin  the  en¬ 
amel  is  compofed  of 

Phofphate  of  lime,  72.9 
Gelatine  and  water,  27a 


100.0 


II.  Of  the  Skin. 

2783 

1.  The  Ikin,  which  forms  the  external  covering  of  Conflth  0f 
animals,  confiils  of  three  parts  \  the  epidermis  or  cu- three  parts, 
tide,  the  true  ikin,  and  a  foft  fubftance  called  the 

rete  mucofum ,  which  lies  between  the  cuticle  and  true 

ikin.  <  2781 

2.  The  epidermis,  which  may  be  feparated  from  the  Epidermis, 

cutis,  by  macerating  the  ikin  in  hot  water,  is^a  thin 
claftic  fubftance,  which  is  infoluble  in  water  and  in 
alcohol.  #  #  #  27  82 

3.  Sulphuric  and  muriatic  acids  have  little  a&ion  Adtion  of 
for  fome  time  on  this  fubftance  ;  but  it  is  immediately  acids,  &c. 
converted  into  a  yellow  colour  by  means  of  nitric  acid, 

and  at  laft  entirely  decompofed.  It  is  entirely  foluble 
in  the  cauftic  fixed  alkalies.  From  thefe  properties  the 
epidermis  is  fuppofed  to  be  coagulated  albumen  in  a  pe¬ 
culiar  ftate  of  modification.  #  2783 

4.  The  cutis  or  true  fkin  is  denfer  and  thicker.  Cutis. 
When  it  is  heated,  it  firft  contrafts,  then  fwells,  ex¬ 
haling  a  fetid  odour,  and  leaving  behind  a  denfe  mafs 

of  charcoal.  By  diftillation  the  fame  produ&s  are  ob¬ 
tained  as  from  fibrina.  .  27S4 

5.  The  fkin  is  foftened  by  weak  acids,  is  rendered  Adhon  of 
tranfparent,  and  is  at  laft  diffolved.  It  is  converted  heat, 
into  oxalic  acid  and  fat  by  nitric  acid,  with  the  evo¬ 
lution  of  azotic  gas  and  pruffic  acid.  It  is  converted 

by  means  of  the  concentrated  alkalies  into  oil  and 
ammonia.  .  . 

6.  After  maceration  for  fome  time  in  tvater,  a  fmall  Contains 
proportion  of  gelatine  may  be  obtained,  by  evaporating  gelatine, 
the  vrater  j  but  if  the  fkin  be  boiled  for  a  confidcrable 

time  in  water,  it  is  entirely  diffolved,  and  the  liquid, 
by  evaporation,  affumes  the  confiftence  of  jelly.  The 
fkin  is  thus  converted  into  glue.  It  is  from  the  fkin 
of  animals  that  glue  is  chiefly  extracted  ;  and  it  is  ob¬ 
tained  of  different  degrees  of  ftrength  from  the  fkin  of 
different  animals.  2786 

7.  As  fkin  confifts  chiefly  of  gelatine,  it  combines  Tannin, 
readily  with  tan.  This  compound  forms  leather  \  and 

the  procefs  by  which  it  is  effe&ed  is  called  tanning ,  for 
the  detail  of  which  fee  the  article  Tanking.  ^37 

8.  The  mucous  fubftance,  or  rete  mucofutn ,  lies  be- Rete  mu* 
tween  the  epidermis  and  true  fkin.  It  is  this  which  cofum. 
gives  the  black  colour  to  the  fkins  of  negroes.  It  is 
deprived  of  its  colour,  even  iti  the  living  body,  by 
means  of  oxymuriatic  acid.  The  foot  of  a  negro  be¬ 
came  nearly  white  by  being  kept  for  fome  time  in  wa¬ 
ter  impregnated  with  this  acid.  The  black  colour, 
however,  returned  in  a  few  days, 

III.  Of 
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1 .  The  mufeular,  or  flefhy  parts  of  animals,  are  of 
a  reddilh-white  eolour,  and  fibrous  ftruCture.  If  a 
quantity  of  mufeular  fubftanee  is  feparated  into  fmall 
pieces,  it  becomes  white.  If  the  water  be  heated, 
it  coagulates.  Albumen  and  a  portion  of  fibrina  are 
obtained.  It  becomes  gelatinous  by  farther  evapora¬ 
tion  3  and,  when  the  procefs  is  carried  on  to  drynefs,  and 
alcohol  added,  a  peculiar  matter  is  diffolved  3  which, 
after  the  alcohol  is  expelled  by  heat,  appears  of  a  red- 
difh-brown  colour,  has  an  aromatic  fmell,  and  a  very 
acrid  tafte 3  and  it  is  foluble  both  in  water  and  alco¬ 
hol.  The  gelatine  formed  in  the  mafs  evaporated  to 
drynefs,  with  a  little  phofphate  of  foda  and  ammonia, 
remains  undiffolved  by  the  alcohol.  When  this  ex¬ 
tractive  matter  is  diftilled,  it  affords  an  aeid,  which  is 
combined  with  ammonia. 

By  boiling  the  fame  mufeular  matter  for  fome  time 
in  water,  another  portion  of  albumen  is  obtained  3  and, 
when  the  water  is  concentrated  by  evaporation,  it  is 
converted  into  a  jelly  3  and  by  treating  with  alcohol 
as  before,  after  evaporating  to  drynefs,  th.e  extractive 
matter  is  taken  up,  and  the  gelatine  and  phofphoric 
falts  remain  undiffolved.  The  fibres  of  the  mufcle 
are  then  of  a  gray  colour,  infoluble  in  water,  and  be- 
eome  brittle  when  dry.  This  fubftanee  is  fibrina, 
which  eonftitutes  the  ehief  part  of  mufeular  matter. 

2.  If  mufeular  matter  be  diffolved  in  nitric  aeid,  and 
ammonia  added  to  the  folution,  a  precipitate  of  phof¬ 
phate  of  lime  is  obtained  3  but  no  phofphate  of  lime 
is  obtained,  when  treated  in  this  way,  after  being  long 
boiled  in  water,  for  it  is  either  eombined  with  the  ge¬ 
latine,  or  is  thus  rendered  foluble.  Carbonate  of  lime, 
however,  is  found  ^fter  boiling  the  mufeular  fubftanee, 
and  is  converted  into  oxalate  of  lime  by  means  of  nitric 
acid. 

3.  The  conftituent  parts  of  mufeular  matter  are  the 
following  : 


Phofphate  of  {oda, 
Phofphate  of  ammonia, 
Phofphate  of  lime, 
Carbonate  of  lime. 


Fibrina, 

Albumen, 

Gelatine, 

ExtraClive, 

.  From  the  difference  of  folubility  of  the  fubftan- 
|  of  mufeular  ces  which  enter  into  the  compofition  of  mufeular  mat- 
feod^1  ^°r  ter?  anc^  different  °f  heat  on  thefe  fubftan- 

ces,  the  fenfible  qualities  at  leaft  muft  vary  eonfidera- 
bly,  according  to  the  manner  in  which  this  matter  is 
prepared  for  food.  Accordingly,  when  the  flefli  of 
animals  is  boiled,  thofe  parts  which  arc  foluble  in  wa¬ 
ter  combine  with  it.  Thefe  are,  the  gelatine,  the 
extractive  matter,  and  part  of  the  faline  bodies.  It  is 
to  thefe  that  the  nutritious  property  of  foups  is  aferib- 
ed.  But  when  the  flefli  of  animals  is  roafted,  it  has  a 
much  higher  flavour,  in  confequence  of  thefe  fubftan- 
ces  not  being  feparated  from  it,  and  particularly  the 
extractive  matter,  011  which  the  odour  and  flavour  de¬ 
pend.  This  extractive  matter,  according  to  Fourcroy, 
compofes  the  brown  eruft  which  is  formed  on  flefli  du¬ 
ring  its  roafting. 

5.  The  mufeular  part  of  different  animals,  from  its 
fenfible  qualities  at  leaft,  feems  to  poffefs  very  differ¬ 
ent  properties.  Hence  the  difference  in  the  tafte,  fla- 
Vol.  V.  Part  II. 
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vour  and  nutritious  quality,  of  the  flefli  of  different 
animals. 

6.  When  the  mufeular  parts  of  animals  are  expofed 
for  a  confiderable  length  of  time  to  the  aCtion  of  run¬ 
ning  water,  they  are  converted  into  a  peculiar  fub- 
ftance,  refembling  in  fome  meafure  fpermaceti.  The 
fame  change,  indeed,  in  fimilar  circumftances,  takes 
place  on  the  other  foft  parts  of  animals.  This  was  firft 
ubferved  in  the  year  1786,  in  the  Innocents  buryiwg- 
ground  in  Paris,  where  great  numbers  of  bodies  were 
thrown  together  into  the  fame  pit.  The  time  which 
was  required  for  this  converfion  was  fuppofed  to  be  in 
general  about  thirty  years.  But  it  has  fince  been 
found,  that  animal  matters  are  converted  into  a  fub- 
ftance  exaCtly  fimilar,  and  in  a  much  ihorter  period, 
by  expo  ting  them  to  the  aCtion  of  running  water. 

7.  The  matter  produced  by  this  change  is  of  a 
white  colour,  foft  and  unCluous  to  the  feel,  and  melts 
like  tallow.  It  is  decompofed  by  diluted  acids  3  and 
an  oily  matter,  with  which  it  is  mixed,  is  feparated. 

By  the  aCtion  of  alkalies  and  lime,  ammonia  is  evol¬ 
ved.  By  expofure  to  the  air,  it  is  deprived  of  its  white 
colour  3  the  ammonia  is  almoft  entirely  carried  off* 
and  a  fubftanee  refembling  wax  remains  behind.  The 
oily  matter  which  is  feparated  by  a  diluted  acid,  is  of 
a  white  colour,  and  concrete.  It  becomes  of  a  grayilli 
brown  colour  by  drying,  and  affumes  a  eryftalline,  la- 
mellated  texture,  like  fpermaceti.  At  the  tempera¬ 
ture  of  126°  it  melts.  It  is  foluble  in  alcohol  at  the 
temperature  of  1 20°.  It  forms  a  foap  with  alkalies, 
and  burns  like  oil  3  but  exhales  a  difagreeable  odour, 
which  is  the  chief  obje&ion  to  its  ufe  as  a  fubftitute 
for  oil,  as  it  is  fuppofed  it  may  be  obtained  at  a  cheaper 
rate.  A  manufaClure  indeed  has  been  eftablifhed  at 
Briftol  for  the  preparation  of  this  fubftanee. 

IV.  Of  Membranes,  Tendons,  and  Ligaments. 

1.  Membranes  are  thofe  parts  of  the  body  which  in- Membranes 
elude  fome  of  the  internal  parts  of  animals.  Many 

of  them  are  extremely  thin,  and  they  poffefs  different 
degrees  of  tranfparency.  They  become  pulpy  by  ma¬ 
ceration  in  water,  and  by  boiling  are  almoft  entirely 
converted  into  gelatine,  fo  that  they  are  ehiefly  com¬ 
posed  of  this  fubftanee.  No  phofphate  of  lime  or  other 
faline  matter  has  been  deteCled  in  the  membranous 
fubftances  hitherto  analyzed. 

2.  Tendons  are  reduced  by  boiling  to  a  gelatinous  Tendons, 

fubftanee,  fo  that  they  are  compofed  of  a  fimilar  mat¬ 
ter  with  membranes.  ^ 

3;  The -ligaments  afford  a  portion  of  gelatine  by  Ligaments, 
boiling,  but  are  not,  like  the  two  former,  entirely  re¬ 
duced  to  jelly,  fo  that  fome  other  fubftanee  befides 
gelatine  enters  into  the  compofition  of  ligaments. 


V.  Of  the  Brain  and  Nerves. 


1.  The  matter  of  the  brain  and  nerves  has  a  foft,A&ionof 
foapy  feel,  and  a  clofe  texture.  When  expofed  to  the  water,  See. 
air  at  the  temperature  of  6o°,  it  foon  bceomes  putrid, 
exhaling  an  offenfive  fmell,  and  giving  out  a  confidcr- 
able  quantity  of  ammonia.  It  is  not  foluble  in  cold 
water  3  but  triturated  with  water  in  a  mortar,  a  part  is 
diffolved,  and  if  this  be  heated  moderately,  it  coagu¬ 
lates.  If  fulphurie  acid  be  added  to  this  folution, 
white  flakes  appear  on  the  iurface,  and  the  liquid  ai- 
5  ^  fumes 
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Component  fumes  a  ted  colour.  Similar  flakes -are  produced  by 
Parts  of  the  a<9;mn  of  nitric  acid,  but  the  colour  of  the  liquid 
^  Anirnai  ellow<  jf  nitric  acid  be  added  till  a  flight  acidity 
:^pc:s-  is  produced,  a  coagulum  of  a  white  colour  feparates, 
which  is  infoluble  in  water  and  alcohol,  is  foftened  by 
heat,  and  becomes  tranfparent  when  it  is  dried.  This 
matter,  therefore,  poffeffes  many  of  the  properties  of 

albumen,  .  , 

2.  If  a  quantity  ©f  brain  be  triturated  with  diluted 
fulphuric  acid,  part  is  diffolved,  and  part  is  ceagulat- 
cd.  The  liquid  part  is  colourlefs,  and  when  it  is  eva¬ 
porated,  it  becomes  black,  while  fulphurous  acid  is 
exhaled,  and  cryftals  are  formed.  When  it  is  evapo¬ 
rated  to  drynefs,  a  black  mafs  remains  behind.  By  di¬ 
luting  this  with  water,  charcoal  feparates.  The  mat¬ 
ter  therefore  is  entirely  decompofed,.  ammonia  is  dif- 
engaged,  and  combines  with  the  acid,  forming  ful- 
phate  of  ammonia.  By  evaporating  the  water,  ful- 
phate  of  ammonia  and  fulphate  of  lime,  phofphoric 
acid,  and  phofphates  of  foda  and  ammonia,  are  obtain¬ 
ed  ;  and  thefe  felts  may  be  Separated  by  means  of  al- 

Nitric  acid.  eohol.  Thefe  falts,  however,  exift  in  brain  in  fmall 
proportion.  By  treating  in  the  fame  way  a  quantity 
of  brain  with  nitric  acid,  part  is  dillolved,  and  part 
coagulated.  When  the  folution,  which  is  tranfparent, 
is  evaporated  till  the  acid  is  concentrated,  carbonic 
acid  and  nitrous  gafes  are  evolved  j  a  great  quantity 
of  ammonia  is  feparated  with  efferyefcence,  and  char¬ 
coal  remains  behind,  mixed  with  oxalic  acid. 

3.  If  a  quantity  of  brain  be  evaporated  to  drynefs 
with  a  gentle  heat,  a  portion  of  tranfparent  liquid  fe¬ 
parates,  and  the  refiduum  affumes  a  brown  colour  when 
it  is  dried.  The  weight  of  this  refiduum  does  not  ex¬ 
ceed  one-fourth  of  the  quantity  employed.  If  the  re¬ 
fiduum  be  repeatedly  boiled  with  alcohol,  more  than 
one-half  is  diffolved  \  and  when  the  alcohol  cools,  it 
depofits  a  yellowifh  white  fubftancc  in  the  form  of 
Aiming  plates,  which  may  be  reduced  to  a  kind  ©f 
du.&ile  pafte.  It  becomes  foft  with  the  heat  of  boil¬ 
ing  water,  and  blackens  with  an  increafe  of  tempera¬ 
ture,  exhaling  empyreumatic  and  ammoniacal  fumes.  \ 
a  charred  matter  remains  behind.  By  evaporating  the 
alcohol,  a  yellowifh  black  matter  is  depofi ted,  which  red¬ 
dens  paper  flamed  with  turnfole. 

4.  Brain  is  foluble  in  concentrated  cauftic  potafli  \ 

and  during  the  folution,  a  great  quantity  of  ammonia 
is  given  out.  » 

VI.  Of  Hair  and  Nails. 

2S07 

Different  in  \ ,  If  we  include  all  thofe  fubftances  which  form  the 
appearance. G0Ver*ng  0f  anlmals,  as  brittle,  hair,  wool,  and  down, 
under  the  general  name  of  hair,  and  particularly  as 
they  poffefs  nearly  the  fame  properties,  we  fliall  find 
that  it  varies  greatly  in  fize,  in  length,  and  colour, 
in  different  animals,  and  even  in  different  parts  of  the 
body  of  the  fame  animal. 

2.  If  hair  be  boiled  in  water,  a  quantity  of  gelatine 
is  obtained,  and,  by  continuing  the  boiling,  the  hair 
becomes  £0  brittle,  that  it  crumbles  to  pieces.  The 
part  which  remains,  after  the  gelatine  has  been  fepa- 
rated,  feems  to  be 'coagulated  albumen.  But  befides 
gelatine  and  albumen,  it  appears  from  the  combuftion 
of  hair,  that  it  contains  a  portion  of  oily  matter.  Ber- 
tholiet  obtained  by  the  diflillatiou  of  a  quantity  of 
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hair,  carbonate  of  ammonia,  water  having  the  fmell  Component 
of  burnt  hair,  fome  oil,  and  elaftic  fluids  which  were  par5s  of 
probably  carbonated  hydrogen  and  carbonic  acid  ga- 

fes.  The  oil  was  of  a  brownifh  colour,  and  was  con-  < - 

crete  in  the  ordinary  temperature  of  the  atmofphere.  2S09 
It  was  foluble  in  alcohol,  and  burnt  with  a  vivid  flame. DiftiUauo*, 
The  charcoal  which  remained  could  fcarcely  be  calcined, 
but  fome  of  its  particles  were  attracted  by  the  mag¬ 
net.  .  3810 

3.  The  acids  foften  and  deftroy  the  colour  of  hair.  Acids. 

It  is  decompofed  by  fulphuric  acid  with  the  afliftance 

of  heat ;  charcoal  is  depofited,  and  carbonic  acid  gas 
given  out.  Nitric  acid  communicates  a  yellow  colour 
to  hair,  and  difiolves  it  with  the  aid  of  heat.  An 
un&uous  matter  is  feparated,  and  oxalic  acid  is  form¬ 
ed.  Muriatic  acid  at  firft  whitens  hair  \  but  it  be¬ 
comes  yellow  when  it  dries.  Oxymuriatic  acid  alfo 
bleaches  hair  *,  but  at  the  fame  time  deflroys  its  tex¬ 
ture.  It  is  converted  into  a  pulp  when  it  is  introdu¬ 
ced  into  oxymuriatic  acid  gas.  2 Sir 

4.  Hair  is  foluble  in  the  alkalies,  and  is  converted  Alkalies, 
into  a  reddifli-eoloured  foap,  with  the  evolution  of  am¬ 
monia.  If  muriatic  acid  be  added  to  the  folution  of 

hair  in  potafli,  fulphurated  hydrogen  gas  is  evolved, 
from  which  it  appears  that  hair  contains  fulphur.  Silver 
is  blackened  by  the  fame  folution.  2812 

5.  The  metallic  oxides  alfo  have  the  effefr  of  black- Metallic 

ening  hair.  It  is  in  this  way  that  the  hair  is0Xidcs* 
dyed  black.  The  red  oxide  of  lead,  the  acetate  of 
lead,  and  fometimes  even  the  nitrate  of  lead,  and  the 
nitrates  of  mercury  and  filver,  are  employed  for  this 
purpofe,  .  2813 

Nails. —I The  nails  are  confidered  as  an  elongation Nails* 
of  the  epidermis.  They  are  attached  to  it,  and  fepa- 
rate  when  it  is  removed.  They  become  foft  by  long 
maceration  in  water.  There  is  no  precipitate  formed 
in  this  folution  with  tan.  Nails  are  foluble  in  the 
acids  and  the  alkalies,  They  are.  ftained  with  metal¬ 
lic  oxides,  and  combine  with  colouring  matters.  2814 
From  thefe  properties  the  nails,  are  confidered  as  a  kindCompoh- 
of  coagulated  albumen,  with  a  fmall  proportion  oftlon- 
phofphate  of  lime,  and,  according  to  fome,  carbonate 
of  lime. 


VII.  Of  Morbid  Concretions. 
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I.  Earthy  matters  are  frequently  found  in  different  Found  in 
parts  of  animal  bodies,  which  are  to  be  confidered  as  different 
extraneous,  and  occasioning,  at  leaf!  in  the  human  parts  ©fth* 
body,  fome  of  the  fevereft  disorders  to  which  it  is  Sub- 
je£l.  Thefe  earthy  matters  are.  generally  combined 
with  an  acid,  and  in  fome  cafes  entirely  compofed 
of  an  acid.  Thefe  fubftances,  which  have  been 
called  concretions  and  calculiy  are  formed,  fometimes. 
in  the.  folid  parts  of  the  body,  but  chiefly  among  the 
fluids.  >  28 16 

Pineal  concretions. — Thefe  concretions  are  almoft  pineal, 
always  found  in  the  pineal  gland  of  the  human  brain. 

They  are  indeed  fo  rarely  wanting  in  the  brain,  that 
they  arc  confidered  as  natural,  as  they  do  not  feem  to- 
produce  any  inconvenience  or  difeafe.  They  have 
been  found  to  confift  of  phofphate  of  lime,  mixed  with 
fome  animal  matter.  .  2817 

Salivary  concretions. — Concretions  form  in  the  fali- Salivary 
vary  glands,  and  in  the  duels  which  convey  the  fecret- 
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Pulmonary, 
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ed  fluid  from  thefe  glands  to  the  mouth.  The  com¬ 
ponent  parts  of  thele  concretions  have  been  found  to 
be  alfo  phofphate  of  lime  and  animal  mucilage. 

The  tartar  of  the  teeth  is  compofed  of  the  fame  fub- 
ftance.  When  this  was  examined  with  the  microfcope, 
it  feemed  to  be  compofed  of  fmall  fhining  grains  unit¬ 
ed  to  each  other,  and  containing  a  great  number  of 
pores  or  fmall  angular  cavities,  refembling  the  cells  of 
polypi,  on  account  of  which  fome  naturalifts  have 
afcribed  its  formation  to  infe&s  *,  but  it  is  more  natural 
to  fuppofe,  that  it  is  a  cryffalline  arrangement  of  the 
faline  matter  of  which  it  is  compofed. 

Concretions  have  alfo  been  found  in  the  pancreas, 
and  its  du£ts,  and  are  fuppofed  to  confift  of  the  fame 
materials. 

Pulmonary  concretions.—* Thefe  concretions  are  form¬ 
ed  in  the  lungs  during  afthmatic  and  phthifical  dis¬ 
orders.  They  are  fmall  hard  bodies,  unequal  and 
rough,  of  a  gray  or  reddifh  colour,  which  become 
white  as  they  dry  in  the  air.  They  are  alfo  compofed 
of  phofphate  of  lime  mixed  with  animal  matter. 

Intejlinal  concretions . — Thefe  are  more  rarely  met 
with  in  the  human  body.  When  they  are  found,  they 
have  been  generally  formed  on  the  {tones  of  fruits,  or 
fome  other  hard  body  which  has  been  {wallowed-. 
They  are  more  frequent  in  the  inteffines  of  the  inferior 
animals,  as  in  thofe  of  the  horfe.  Seme  that  have  been 
examined  were  of  a  gray  colour,  and  of  a  radiated  or 
cryltallized  ftrufture.  The  component  parts  of  a  {tone 
of  this  defer iption,  analyzed  by  Berthollet,  were  the 
following. 


Compofi¬ 

tion. 

Magnefia 

18.0 

Phofphoric  acid 

26.0 

Ammonia 

3-2 

Water 

46.0 

*  Ann.  de 

Chim.  xxiii. 

Animal  matter 

4.0 

130. 

97.2*. 
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or  mixed. 


Biliary  concretions.-*- Biliary  concretions,  or  calculi, 
are  formed,  either  in  the  liver  itfelf,  in  the  gall-blad^- 
der  or  in  the  gall  du&s,  hence  they  have  alfo  been 
called  gall-Jlones*  Some  found  in  the  liver  itfelf,  are 
compofed  of  phofphate  of  lime  combined  with  fome 
animal  matter.  The  calculi  which  have  been  found 
in  the  gall-bladder,  are  different,  both  in  ftru&ure 
and  compofition.  Some  of  them  feem  to  be  compofed 
of  concentric  layers  of  infpiffated  bile.  Thefe  have 
different  degrees  of  confidence  ;  they  are  fometimes 
friable,  and  of  a  brown  or  reddifh  colour.  The  gall- 
ftones  of  the  ox,  which  are  ufed  by  painters,  are  of  this 
kind.  Another  kind  of  biliary  calculi  differ  only 
from  the  former  in  having  a  fmooth,  whitifh  or  gray- 
ifh  covering,  refembling  fpermaoeti.  They  are  fome¬ 
times  found  in  confiderable  numbers  in  the  gall-blad¬ 
der. 

A  third  fpccies  is  of  a  white  or  gray  colour,  opaque, 
or  femitranfparcnt.  Thefe  are  compofed  of  fhining 
cryffalline  plates,  or  have  a  radiated  ilru&ure.  They 
are  frequently  folitary,  and  are  then  about  the  lize, 
and  have  the  form  of  a  pigeon’s  egg.  The  nucleus  of 
this  kind  of  gall-done  is  compofed  of  infpiffated  bile. 

A  fourth  lpecies  is  compofed  of  different  proportions 
of  the  fpcrmaceti  fubdance  and  the  concrete  bile. 
Thefe  are  the- mod  frequent  of  all  the  kinds  of  gall- 
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dones,  and  are  alfo  the  mod  numerous.  They  are  of  Component 
a  deep  green  or  olive  colour.  Sometimes  they  exhi- 
bit,  internally,  fmall  ftiining  plates  of  a  deep  yellow subftances. 
colour.  i  n-v— 

All  thefe  calculi  are  foluble  in  the  caudic  alkalies,  2827 
in  folutions  of  foap,  in  fixed  and  volatile  oils,  in  alco-  ^ 
hoi,  and  partially  in  ether.  ^  a  IeS' 

Urinary  concretions. — l.  Thefe  concretions,  which  2828 
are  frequently  formed  in  the  urinary  bladder  of  man*  Urinary 
and  produce  one  of  the  mod  excruciating  diforders  tocalcu^* 
which  he  is  fubjeft,  have  long  attra£tcd  attention, 
with  a  view  to  prevent  their  formation,  or  to  effedt 
their  diffolution  after  they  have  been  formed.  Little* 
however,  has  yet  been  done,  to  accompliffi  either  of 
thefe  ends  5  but  the  nature  of  the  concretions  them- 
felves  has  been  carefully  invedigated,  and  their  com¬ 
ponent  parts  minutely  examined  by  different  chemiffs. 

Among  thefe  the  labour?  of  Fourcroy  and  Vauquelin 
are  not  the  lead  confpieuous.  Urinary  calculi  areTounain 
found,  either  in  the  kidneys,  the  ureters,  or  the  uri- different 
nary  bladder  itfelf.  Calculi,  as  found  in  the  kidneys,  Parts  of 
vary  confiderably  in  fize,  form,  colour,  and  inter-  orSan5* 
nal  drudlure.  They  are  ufually  fmall,  round,  con¬ 
crete  bodies,  fmooth  and  (liming  externally,  of  a  red- 
difh-yellow  colour,  and  fo  hard  as  to  be  fufceptible  of 
a  polifh.  They  pafs  readily  along  the  ureters  to 
the  bladder,  and  from  thence  are  eje&ed  along  with 
the  urine.  It  is  the  formation  of  thefe  fmall  concre¬ 
tions  which  constitutes  the  difeafe  called  gravel. 

Some  of  thefe  concretions  fometimes  remain  in  the 
kidneys,  and  increafing  in  volume  by  receiving  new 
additions  of  matter,  form  large  calculi.  This  happens* 
however,  but  rarely.  The  calculi  which  have  been 
found  in  the  ureters,  have  originated  from  the  kidneys* 
and  being  too  large  to  pafs  along  the  ureters,  receive 
new  additions  of  matter  as  it  is  depoiited  from  the 
urine,  and  enlarge  in  fize,  at  the  fame  time  dilating 
the  ureter. 

But  by  far  the  moft  common  are  thofe  which  are 
found  in  the  bladder  itfelf.  Thefe  calculi  have  either 
originated  from  fmall  concretions  formed  in  the  kid¬ 
neys,  and  thefe  paffmg  along  the  ureters  into  the  blad¬ 
der,  form  a  nucleus  on  which  fuceeflive  layers  of  mat¬ 
ter  are  depofited  from  the  urine  3  or  they  have  their 
origin  and  complete  formation  in  the  bladder  itfelf,  or 
have  been  formed  on  fome  extraneous  fubdance  intro¬ 
duced  into  the  bladder  through  the  urethra.  The  firlt 
are  the  moft  frequent.  ^$30 

2.  The  form  of  urinary  calculi  is  various,  but  theyPhyfical 
are  frequently  of  a  fpheroidal  or  egg-iliape,  or  compref-  propertied 
fed  on  two  Tides.  Sometimes  they  are  polygonal,  which 
happens  when  there  are  feveral  in  the  bladder  at  the 
fame  time.  Some  have  been  found  of  nearly  a  cubical 
form.  Their  extremities  are  frequently  either  pointed  or 
obtufe.  Their  fize  is  extremely  various.  Sometimes 
they  are  not  larger  than  fmall  beans,  while  fome  have 
been  of  fuch  an  extraordinary  fize  as  to  fill  the  bladder 
itfelf  3  but  they  are  moft  frequently  from  the  fize  of  a 
pigeon’s  egg,  to  that  of  a  hen’s  egg.  Some  are  of  a 
yeliowifh-brown  colour,  refembling  wood.  Thefe  ar<* 
compofed  of  uric  acid.  Thofe  which  are  white,  or 
grayiffi-white,  confiff  of  the  earthy  phofphates,  and  thofi 
wiiich  are  of  a  deep  gray  or  black  ifh  cololir,  are  com¬ 
pofed  of  oxalate  of  lime.  Some  exhibit  all  thefe  dif¬ 
ferent  (hades  mixed  together.  The  furfae'e  of  urinary 
5  D  %  calculi 
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Component  calculi  is  fometimes  fmooth  and  poliffied;  fometimes  it 
Pans  of  js  r0Ug]j  an(j  uneq.Hal,  and  tuberculated.  Some  urinary 
calculi  having  their  furface  mamellated,  are  called 
mulberry  fanes,  from  fome  refemblance  to  a  duller  of 
mulberries.  Some  of  the  white  calculi  are  foft  and 
fmooth,  fcmitranfparent,  and  covered  with  lhining  cryf- 
tals.  The  fpecific  gravity  varies  from  1.213  to  1.976. 
The  odour  of  urinary  calculi  is  fometimes  perceptibly 
urinous  and  ammoniacal,  which  is  difcovered  by  rafp- 
ing  or  fawing  them  \  fometimes  it  is  faint  and  earthy, 
as  in  the  white  calculi  5  and  fometimes  it  refembles  that 
of  ivory  fawed  or  rafped,  and  is  analogous  to  the  odour 
of  femen.  Mulberry  calculi  are  diftinguiflied  by  this 
odour. 

3.  The  following  fubllances  have  been  difcovered  in 
urinary  calculi. 


2831 

Conftituent 

parts. 


Uric  acid, 

Urate  of  ammonia, 
Phofphate  of  lime, 
Phofphate  of  magnefia  and 


Oxalate  of  lime, 
Carbonate  of  lime, 
Silica, 

Animal  matter. 
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Uric  acid  exifts  in  almoft  all  urinary  calculi.  Many 
calculi  indeed  are  entirely  formed  of  it ;  but  it  is  found 
in  greater  or  fmaller  proportion,  in  almoft  all  that  have 
been  analyzed.  The  nature  and  properties  of  this  acid 
have  been  already  defcribed.  The  calculi  compofcd 
of  it  are  of  a  brown  colour,  are  fmooth  and  polifhed, 
and  have  the  appearance  of  wood.  When  this  fub- 
ftance  is  triturated  with  a  concentrated  folution  of  pot- 
afh  or  foda,  it  forms  a  thick  faponaceous  matter,  which 
is  precipitated  by  diluted  acids.  It  is  diffolved  by  ni¬ 
tric  acid,  and  is  converted  into  a  red  colour.  This  acid 
is  a  compound  of  azote,  carbone,  hydrogen,  and  oxy¬ 
gen  \  and  when  decompofed  by  chemical  agents,  it  is 
converted  into  ammonia,  malic,  oxalic,  pruflic,  and  car¬ 
bonic  acids. 

Urate  of  ammonia,  the  next  fubftance  found  in  uri¬ 
nary  calculi,  is  alfo  foluble  in  potafti  and  foda,  but  the 
folution  is  accompanied  with  a  copious  evolution  of  am¬ 
monia.  Calculi  compofed  of  this  fubftance,  confift  of 
thin  layers,  and  are  not  always  fmooth.  They  are  ge¬ 
nerally  of  a  fmall  fize,  and  referable  an  infufion  of  cof¬ 
fee.  The  earthy  phofphates  are  frequently  interpofed 
between  the  layers  of  calculi  compofed  of  this  fubftance, 
and  it  is  often  mixed  with  phofphate  of  ammonia  and 
magnefia. 

Phofphate  of  lime  frequently  enters  into  the  compo- 
fition  of  calculi*  It  is  ufually  in  thin  layers,  which  are 
friable,  and  have  little  confiftency.  They  are  of  a 
grayilh-white  colour,  and  opaque,  without  tafte  or 
fmell.  The  phofphate  of  lime  is  ufually  mixed  with 
gelatinous  matter  $  is  foluble  in  different  acids,  and  is 
precipitated  by  the  alkalies.  Some  calculi  have  been 
difcovered  entirely  compofed  of  phofphate  of  lime. 

Phofphate  of  ammonia  and  magnefia  is  in  the  form 
of  white,  fcmitranfparent  layers,  and  it  is  fometimes 
found  cryftallized  on  the  furface  of  calculi  in  the  form 
of  prifms.  When  it  is  reduced  to  powder  it  is  of  a 
brilliant  white,  very  foluble  in  diluted  acids,  and  is  de¬ 
compofed  by  the  fixed  alkalies. 

Oxalate  of  lime  is  ufually  mixed  with  phofphate  of 
lime  and  uric  acid,  but  fometimes  it  is  combined  only 
with  animal  matter  in  mulberry  calculi.  The  calculi 
compofed  of  it  are  of  a  dark  green  colour,  and  extremely 
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hard.  It  diffolves  with  difficulty  in  diluted  nitric  Component 

acid,  and  is  decompofed  by  the  carbonates  of  potafh  ^ar.ts °f 

1  r  j  1  1  Animal 

and  foda.  #  #  SubRances. 

The  carbonate  of  lime  conftitutes  the  greateft  part - v— 

of  fome  urinary  calculi.  2837 

Silica  has  been  rarely  found  in  calculous  concre-  Carbonate 
tions.  It  was  dete&ed  mixed  with  phofphate  of  lime,0  1^e’ 
only  in  two  mulberry  calculi,  which  were  extremely  silica. 

hard-  ,  ,  2839 

In  all  calculous  concretions  there  is  a  quantity  of  Animal 
animal  matter,  which  unites  or  cements  together  the  matter, 
layers  or  particles  of  the  hard  fubftances  of  wdiich  they 
are  compofed.  This  animal  matter  feems  to  pollefs  the 
properties  of  albumen.  Sometimes  it  feems  to  be  com¬ 
pofed  of  albumen  mixed  with  urea,  of  coagulated  albu¬ 
men,  or  gelatine.  g 

4.  Fourcroy  and  Vauquelin  have  analyzed  more  than  Divided  in- 
600  calculi,  and  by  comparing  the  properties  of  each,  to  three 
they  have  arranged  them  into  three  genera  and  1 2  fpe-  genera  and 
cies.  The  firft  genus  comprehends  thofe  fpecies  which  lz  %ec^es* 
are  compofed  of  one  fubftance.  Thefe  are  the  three 
following  : 

1.  Uric  acid, 

2.  Urate  of  ammonia, 

3.  Oxalate  of  lime. 

The  fecond  genus  includes  thofe  fpecies  which  are 
compofed  of  two  fubftances.  It  confifts  of  the  follow¬ 
ing  feven  fpecies  : 

1.  Uric  acid  and  the  earthy  phofphates,  in  diftinft 
layers. 

2.  Uric  acid  and  the  earthy  phofphates  intimately^ 
mixed  together. 

3.  Urate  of  ammonia,  and  the  phofphates  in  diftinft 
layers. 

4.  The  two  preceding  intimately  mixed. 

5.  Earthy  phofphates  mixed  or  in  thin  layers. 

6.  Oxalate  of  lime  and  uric  acid  in  layers. 

7.  Oxalate  of  lime  and  earthy  phofphates  in  layers- 

The  third  genus  confifts  of  two  fpecies,  which  are 
compofed  of  three  or  four  fubftances. 

1 .  Uric  acid  or  urate  of  ammonia,  earthy  phofphates* 
and  oxalate  of  lime. 

2.  Uric  acid,  urate  of  ammonia,  earthy  phofphates* 
and  filica. 

We  fhall  now  ftate  the  general  chara&ers  of  thefe 
different  fpecies. 

Genus  I. 

Species  1.  Uric  acid. — Thefe  calculi  are  eafily  known 
by  their  colour,  which  refembles  wrood.  It  is  reddiffi* 
or  yellowifh.  They  are  of  a  radiated,  denfe,  fine  texture* 
completely  foluble  in  pure  alkalies,  without  emitting 
any  odour.  They  vary  greatly  in  fize,  and  have  gene¬ 
rally  a  fmooth  polifhed  furface.  The  fpecific  gravity 
is  from  1.276  to  1.786.  It  ufually  exceeds  1.5.  Of  600 
calculi  which  were  analyzed  by  Fourcroy  and  Vauque¬ 
lin,  1 50  confifted  of  pure  uric  acid.  The^  fand  or  gra¬ 
vel  wrhich  is  formed  in  the  kidneys,  ufually  belongs  to 
this  fpecies. 

2.  Urate  of  ammonia. — Calculi  compofed  of  this  fub¬ 
ftance,  are  ufually  of  fmall  fize,  foluble  in  cauftic  fixed 
alkalies,  with  the  evolution  of  ammonia,  of  the  colour 
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Component  0 f  the.infufion  of  coffee,  and  are  compofed  of  fine  lay- 
Parts  of  ers  which  are  eafily  feparated.  The  furface  is  com¬ 
monly  fmooth,  and  fometimes  (hining  and  cryftalline. 
The  fpecific  gravity  is  from  1.225  to  1*720.  They 

(are  folublc  in  hot  water,  at  leaft  when  reduced  to 
powder.  The  external  layer  is  fometimes  pure  uric  acid. 
This  fpecies  is  rare. 

Oxalate  of  lime . — This  fpecies  is  eafily  recognized 
by  its  rough,  mamellated  furface,  from  which  thofe  cal¬ 
culi  have  received  the  name  of  mulberry  ftones.  The 
colour  is  brown,  they  are  of  a  clofe  hard  texture,  and 
when  rafped  or  fawed,  emit  the  odour  of  femen.  They 

I  are  foluble  with  difficulty  in  acids,  and  are  infoluble  in 

the  pure  alkalies.  The  fpecific  gravity  is  from  1.423 
to  1.976.  This  fpecies  frequently  conllitutes  the  nu¬ 
cleus  of  other  calculi. 
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Genus  II. 

Species  1.  Uric  acid  and  earthy  phofphates  in  diJlinB 
layers.— This  fpecies  is  known  by  its  furface,  which  is 
white  like  chalk,  friable  and  femitranfparent.  The 
external  layer  is  compofed  of  the  phofphate  of  lime, 
or  of  ammonia  and  magnefia.  The  nucleus  c.onfifts  of 
uric  acid,  and  when  the  calculus  of  this  fpecies  is  fawed 
afunder,  two  fubftances  of  which  it  is  compofed  are 
diftin&ly  feen.  It  is  indeed  only  then  that  the  fpecies 
can  be  recognized.  Calculi  of  this  defeription  are  not 
uncommon,  and  they  are  generally  of  the  largeft  fizo 
of  all  the  urinary  calculi.  The  fpecific  gravity  is  very 
variable. 

2.  Uric  acid  and  earthy  phofphates  intimately  mixed. 
—This  fpecies  contains  numerous  varieties,  from  the 
different  proportion  of  the  conftituent  parts.  Some¬ 
times  the  uric  acid  and  the  earthy  phofphates  are  ar¬ 
ranged  in  layers  fo  thin,  that  they  are  fcareely  percep¬ 
tible.  Sometimes  they  are  fo  mixed  together  that  they 
can  only  be  dete&ed  by  analyfis.  But  fometimes  the 
layers  are  fufficiently  diftinft.  The  fpecific  gravity  is 
from  1. 213  to  1.739*  This  fpecies  of  calculus  is  com¬ 
mon. 

3.  Urate  of  ammonia  and  the  phofphates  in  diflinB 
layers . — In  this  fpecies  the  nucleus  confifts  of  urate  of 
ammonia  \  and  the  external  layers  are  moll  frequently 
compofed  of  the  earthy  phofphates  mixed  together,  or 
more  rarely  of  phofphate  of  ammonia  and  magnefia. 
This  fpecies  is  ufually  of  fmall  fize  \  its  fpecific  gravity 
is  from  1 .3 1 2  to  1.761.  It  is  not  very  common. 

4.  Urate  of  ammonia  and  earthy  phofphates  mixed \ — 
The  calculi  belonging  to  this  fpecies  are  very  rare. 
They  are  of  a  pale-yellow  colour,  and  of  lefs  fpecific 
gravity  than  the  fecond  fpecies  of  this  genus,  which 
they  refemble  in  external  characters.  When  they  are 
treated  with  potafh,  ammonia  is  difengaged.  This  fpe¬ 
cies  is  ufually  of  fmall  fize. 

5.  Earthy  phofphates  mixed \  or  in  thin  layers.— This 
fpecies  is  diitinguifiied  by  its  pure  white  colour.  They 
arc  of  a  friable  texture,  infoluble  in  alkalies,  and  fo¬ 
luble  in  diluted  acids.  This  fpecies  is  pretty  common, 
and  often  of  a  large  fize.  The  concretions  formed  on 
extraneous  matters  introduced  through  the  urethra  in¬ 
to  the  bladder,  are  of  this  kind.  The  fpecific  gravity 
varies  from  1.138  to  1 .47 1. 

6.  Oxalate  of  lime  and  uric  acid  in  diftinB  layers. — 
In  this  fpecies  the  nucleus  confifls  of  oxalate  of  lime, 
and  it  is  covered  with  a  layer  of  uric  acid.  From  ex* 


ternal  appearance  they  axe  not  diftinguifhed  from  thofe  Component 
entirely  compofed  of  uric  acid,  till  they  are  fawed  a- 
funder.  The  fpecific  gravity  varies  from  1.341  toSubft™*es 

I*754*  ,  - - v - i 

7.  Oxalate  of  lime  and  earthy  phofphates  in  layers. _ 

The  oxalate  of  lime . conllitutes  the  nucleus,  and  the 
earthy  phofphates  compofe  the  external  covering  in  this 
fpecies  of  calculus.  It  can  only  be  diitinguifiied  by  N 
being  fawn  afunder.  The  calculi  belonging  to  this 
fpecies  vary  greatly  in  form  and  fize,  but  they  are  al¬ 
ways  white  externally.  The  fpecific  gravity  is  from 
1.168  to  1.752. 

Genus  III. 

Species  X.  Uric  acid,  urate  of  ammonia ,  the  earthy 
phofphates  and  oxalate  of  lime.— I n  this  fpecies  there  are 
frequently  three  diftimft  layers.  The  centre  or  nucleus  is 
compofed  of  oxalate  of  lime  5  the  next  of  uric  acid  or 
urate  of  ammonia  5  and  the  outermoft  of  the  earthy  phof- 
phates,  which  are  ufually  mixed  with  uric  acid,  or  urate 
of  ammonia.  The  calculi  of  this  fpecies  can  only  be 
diitinguilhed  by  fa  wing  them  in  two.  There  are  many 
varieties  of  this  fpecies,  from  the  different  propor* 
tions  and  the  different  arrangement  of  the  conllituent 
parts. 

2.  Uric  acid,  urate  of  ammonia ,  earthy  phofphates,  and 

flica . — In  the  calculi  belonging  to  this  fpecies,  the 
filica  feems  to  hold  the  place  of  the  oxalate  of  lime.  It 
is  mixed  with  uric  acid  and  urate  of  ammonia,  and 
covered  with  the  phofphate  of  lime.  This  is  the  rareft 
fpecies  of  all  that  have  been  examined.  2g4I 

3.  The  inveftigation  of  the  caufe  of  the  formation  Caufes  of 
of  calculous  concretions  has  occupied  a  great  deal  ofur^ary ca^ 
the  attention  of  phyfiologifts  and  phyficians,  and  un-cuIu 
doubtedly  it  is  one  of  the  moft  important  on  which  the 
refearches  of  man  can  be  employed  \  for  by  obviating 

the  caufe  of  this  diforder,  its  terrible  effects  might  be 
prevented.  Unfortunately,  however,  little  is  yet  known 
on  this  intricate  fubje£t.  In  many  cafes,  indeed,  the 
formation  of  urinary  calculi  is  obvioufly  owing  to  the 
introduction  of  fome  extraneous  fubftanee  into  the  blad-  .  J 
der  by  the  urethra.  But  this  mode  of  formation  is 
comparatively  rare,  and  the  calculi  thus  formed  are 
compofed  of  the  earthy  phofphates,  which  are  depofi- 
ted  from  the  urine.  All  urine  contains  uric  acid. 

This  forms  one  of  the  mod  common  fpecies  of  calculi. 

The  particles  of  gravel  which  are  formed  in  the  kid¬ 
neys,  confift  of  this  acid,  fo  that  it  very  often  forms  the 
nucleus  of  calculous  concretions.  But  the  produ&ion 
of  an  exceflive  quantity  of  uric  acid,  in  whatever  w  ay 
this  takes  place,  feems  to  be  the  moft  powerful  caufe 
of  the  production  of  urinary  calculi.  It  has  beenob- 
ferved  too,  that  the  urine  of  thofe  perfons  in  whom  thefe 
concretions  are  moft  frequent,  is  loaded  w  ith  an  un- 
ufual  proportion  of  animal  matter.  This  forms  the  ce¬ 
menting  lubftance  of  thefe  concretions.  In  the  forma¬ 
tion  of  thefe  concretions  it  would  appear  that  the  dif¬ 
ferent  fubftances  of  w  hich  they  are  compofed,  are  fc- 
creted  at  different  times,  or  in  different  proportions,  fince 
the  different  fuceeffive  layers  of  calculi  are  compofed 
of  totally  diftinCt  fubftances.  It  is  perhaps  difficult  or 
impoftible  to  explain  the  formation  of  thofe  calculi  in 
which  oxalic  aeid  is  a  conftituent  part.  This  acid  has 
fcareely  ever  been  dete&cd  in  the  urine,  at  leaft  of  a- 
dults,,  fo  that  it  muft  be  produced  by  fome  morbid  ac»* 

tion 
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tion  by  which  feme  of  the  animal  fluids  are  converted 

into  this  fubftanee. 

4  It  has  long  been  an  objea  with  phyfieians,  to  dil- 
i  eover  the  means  of  diffolving  thefe  fubftanees  after  they 
have  been  formed  ;  and  the  empiric  has  not  been  idle 
in  offering  his  noflrums  which  are  held  Out  as  folvents 
of  the  ftone,  and  which  it  is  no  wonder  are  eagerly  re¬ 
ceived  with  the  hope  of  relief  from  one  of  the  moft 
dreadful  maladies  whieh  can  afflift  mankind* .  Nothing, 
however,  can  be  done  with  this  view  on  rational  prin¬ 
ciples,  without  previoufly  knowing  the  nature  and  pro¬ 
perties  of  the  fubftanees  whieh  arc  to  be  diffolved  ;  and 
even  when  this  is  known,  it  muft  appear,  from  eonfider- 
ing  the  funftion  of  digeftion,  and  the  changes  which 
all  fubftanees  taken  into  the  ftomach,_  undergo,  that 
little  ean  be  expelled  from  the  exhibition  of  remedies 
in  this  way.  After  being  fubjc&ed  to  the  different 
proceffes  of  digeftion,  refpiration,  and  fecretion,  the 
properties  of  thefe  fubftanees  are  totally  changed,  fo 
tint  they  ean  only  produee  fome  general  effedl  on  the 
fyftem,  and  can  have  no  fpecifie  a&ion  on  particular 
organs.  It  has  therefore  been  propofed  by  the  French 
chemifts,  to  employ  thefe  fubftanees  whieh  poffefs  the 
property  of  diffolving  urinary  calculi  out  of  the  body, 
by  injeaing  them  through  the  urethra  into  the  blad- 

It  has  been  found  by  experiment,  that  ealculi  eom- 
pofed  of  urie  aeid,  or  urate  of  ammonia,  are  feluble  in 
folutions  of  pure  potafh  and  foda,  even  when  thefe  folu- 
tions  are  fo  much  diluted  with  water  that  they  may  be 
taken  internally,  without  producing  any  inconve¬ 
nience. 

Experiments  have  alfo  fliewn,  that  calculi  compofed 
of  the  earthy  phofphates  are  foluble  in  nitric  and  mu¬ 
riatic  aeids,  fo  much  diluted  that  they  may  be  taken 
internally  without  the  fmalleft  injury. 

Caleuli  compofed  of  oxalate  of  lime  are  lefs  eafily 
diffolved.  They  are,  however,  foluble  in  diluted  folu¬ 
tions  of  carbonate  of  potafh  or  foda. 
of  The  firft  difficulty,  however,  which  prefents  itfelf  in 
the  ufe  of  thefe  folvents,  is  to  difeover  the  nature  and 
eompofition  of  the  concretion  to  be  diffolved.  I  his  can 
only  he  done  by  employing  fome  of  the  folutions,  and 
examining  them  after  they  have  remained  for  fome  time, 
or  as  long  as  they  ean  be  retained  in  the  bladder.  If 
a  weak  folution  of  potafh  has  been  injected,  it  is  to  be 
filtered,  as  foon  as  it  is  thrown  out  ;  and  if  on  the  addi¬ 
tion  of  a  little  diluted  muriatic  acid,  or  vinegar,  a  white 
precipitate  appears,  the  Calculus  is  to  be  confidered  as 
compofed  of  uric  acid.  But  if  this  folution  has  been 
employed  for  fome  time,  and  no  precipitate  is  produced 
in  this  way,  the  folution  for  the  phofphates  is  then  to  be 
employed,  and  when  it  is  paffed,  after  remaining  fome 
time  in  the  bladder,  a  precipitate  will  be  formed  with 
the  addition  of  ammonia.  This  preeipitate  will  be 
phofphate  of  lime. 

If  no  effeft  is  produced  by  any  of  thefe  folutions, 
and  if  the  feverity  of  the  fymptoms  continues,  there  is 
fome  probability  that  the  calculus  confifts  of  oxalate  of 
lime.  This,  it  has  been  obferved,  is  the  moft  difficult 
of  folution.  It  may  be  diffolved,  however,  although 
flowly,  in  nitrie  acid  greatly  diluted  with  water,  or  in 
weak  folutions  of  the  earbonates  of  potafti  or  foda.  Thefe 
folutions,  therefore,  muft  be  employed  when  the  others 
bave  failed.  The  cffe&s  of  thefe  folutions  muft  be 


judged  of  by  the  alleviation  of  the  fymptoms,  ot  by  the  Component 
a&ual  examination  of  the  ftone  itfelf  at  different  times, 
by  means  of  the  eatheter,  or  found.  Whatever  folu*Subftanccs. 
tion  is  employed,  it  ought  to  be  of  the  temperature  of 
the  body,  and  fo  much  diluted  as  not  to  irritate  or  in¬ 
jure  the  internal  furfaee  of  the  bladder  to  which  it  is 
applied.  Before  the  injection  is  made,  the  urine  ftiould 
be  evacuated,  and  the  injection  retained,  for  at  leaft  a 
quarter  of  an  hour,  from  that  to  an  hour,  or  as  long  as 
it  can  be  done  without  inconvenience.  The  injections 
ftiould  be  repeated  at  firft  three  or  four  times  a  day, 
and  afterwards  increafed  to  fix  or  eight  times.  As 
calculous  coneretions  are  frequently  feveral  years  in 
forming,  it  is  obvious  that  they  muft  require  a  long 
time  to  diffolve  them,  fo  that  the  ufe  of  inje&ions,  if 
any  relief  is  to  be  obtained  from  them,  muft  be  long 
continued.  #  2  84  4 

5.  Calculous  concretions  are  not  unfreqUent  in  the1"  other 
Urinary  organs  of  other  animals.  They  have  beenamraas‘ 
found  in  the  horfe,  in  the  dog,  the  rabbit,  the  hog,  and 
the  rat.  They  are  moft  frequently  compofed  of  ^car¬ 
bonate  of  lime  with  fome  animal  matter  )  fometimes 
of  phofphate  of  lime,  of  phofphate  of  ammonia,  and 
of  carbonate  of  lime  and  phofphate  of  lime ;  but  no 
traces  of  uric  acid  have  yet  been  detected  in  thefe  con¬ 
cretions.  #  iS45 

Gouty  concretions. —  1.  Coneretions,  whieh  are  com- Chalk- 
monly  called  chalk  Jlones ,  are  fometimes  formed  in  the  ftones* 
joints  of  thofc  who  have  been  long  fubjed  to  the  gout. 

They  have  been  difeovered  by  chemieal  analyfis  to  be 
compofed  of  Uric  aeid  and  foda*  2845 

2.  Thefe  concretions  are  of  a  white  colour,  irregular  Properties* 
in  their  form,  and  of  a  fine  granulated  texture.  When 

they  are  boiled  for  a  few  minutes,  in  100  times  their 
weight  of  water,  they  are  entirely  diffolved.  Sulphuric 
acid  added  to  this  folution,  produces  a  white  preeipi¬ 
tate,  which  affumes  the  form  of  fmall  needles,  which 
are  eryftals  of  uric  acid.  The  remaining  liquid,  by 
being  evaporated,  affords  fulphate  of  foda.  2847 

3.  By  treating  a  quantity  of  gouty  concretion  with  Adtion  01 
100  times  its  weight  of  a  concentrated  folution  of  pot-  alkahes. 
afh  with  the  aid  of  heat,  it  is  almoft  entirely  diffolved, 
exhaling  at  the  fame  time  the  faint  odour  of  animal 
matter.  When  the  liquid  is  filtered,  and  muriatic  acid 
added,  it  produces  a  white  precipitate,  which  is  uric 

acid.  From  this  it  appears,  that  gouty  concretions 
poffefs  fimilar  properties  with  thofe  formed  in  the  urin¬ 
ary  organs,  excepting  that  they  contain  a  greater  pro¬ 
portion  of  animal  matter. 

4.  When  it  is  diffolved  in  a  fmall  quantity  of  dilut-  Aculs> 

ed  nitric  acid,  it  tinges  the  fkin  with  a  rofe  colour,  and 
when  evaporated,  leaves  a  rofe-eoloured  deliquefcent 
refiduum.  By  diftillation  this  fubftanee  yields  ammo¬ 
nia,  pruffic  aeid,  and  an  acid  fublimate.  .  3849 

5.  If  a  fmall  portion  of  uric  acid  be  triturated  with  Artificial! 
foda  and  a  little  warm  water,  they  combine  •,  and  af-  ormatlorl# 
ter  the  fuperfluous  alkali  has  been  walked  out,  the  re¬ 
mainder  ha3  all  the  chemical  properties  of  gouty  mat- 

ter  •  Tranf. 

Subdivifion  IV.  Of  Subftanees  peculiar  to  Different  *797^ 
Animals. 

Having  briefly  detailed  Ihe  nature  and  properties  of 
thofe  fubftanees  whieh  are  common  to  animals,  we  {hall 
now  take  a  general  view  -of  fome  fubftanees  which  are 

peculiar 
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Component  peculiar  to  different  animals,  and  we  fhall  treat  of  thefe 
Ariraal  according  to  tIle  order  *n  which  they  are  arranged  in 


Subftances.  naturai  hiftor7- 

U  I.  Of  Subffantes  peculiar  to  the  Clafs  Mammalia. 

The  fubdances  peculiar  to  this  clafs  of  animals  are 
the  following. 

Ivory,  6.  Civet, 

Horn,  7.  Cador, 

Hartihorn,  8.  Ambergris, 

Wool,  9.  Spermaceti, 

Mufk,  *10.  Bezoards. 

I.  Ivory ,  which  is  the  teeth  of  the  elephant,  is  a 
bony  fubflance,  of  a  fine  eompaft  texture,  white  co¬ 
lour,  and  fo  hard  as  to  be  fufceptible  of  a  fine  polifh. 
It  is  eompofed,  like  the  bones,  of  gelatinous  matter  and 
phofphate  of  lime,  and  when  it  is  diflilled,  it  furnifhes 
water,  a  thick  oil,  and  carbonate  of  ammonia  \  and 
when  caleined  to  whitenefs,  it  leaves  pure  phofphate  of 
lime. 

The  component  parts  of  ivory  are,  according  to 
Merat-Guillot,  the  following. 
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Phofphate  of  lime, 
Carbonate  of  lime, 
Gelatine, 

Lofs, 


64.® 
0.1 
24^0 
1 1.9 
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2.  Horn. — The  fubdance  called  horn,  poffeffes  dif¬ 
ferent  properties  from  that  of  bone.  This  matter  is 
produced  in  the  horns  of  different  animals,  as  thofe  of 
oxen,  fheep,  and  goats.  It  has  fomp  degree  of  tranfpa- 
rency,  and  when  heated  it  becomes  fo  foft  and  flexible, 
that  it  may  be  made  to  affume  different  diapes,  and 
formed  into  different  indruments  and  utenfils.  Horn 
yields  a  very  fmall  proportion  of  earthy  matter.  The 
other  eondituent  parts  feem  to  be  coagulated  albumen 
and  gelatine. 

The  following  are  the  proportions  of  the  condituents 
of  hartfhorn. 


Phofphate  of  lime. 
Carbonate  of  lime, 
Gelatifie, 

Lofs, 


57-5 

1.0 

27.0 

T4*5 
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VqqI. 


100.0 


lulk, 


8S4 


3.  Ilartjborn . — The  condituent  parts  of  hartihorn, 
from  the  analyfis  whieli  has  been  made,  are  exa&ly  the 
fame  as  thofe  of  bone,  but  they  contain  a  greater  pro¬ 
portion  of  gelatinous  matter. 

4.  Wool  is  a  kind  of  long  hair,  very  fine  and  foft, 
which  is  a  covering  to  different  animals,  efpecially  the 
fheep.  It  has  been  confidered  as  nea*rly  analogous  in 
its  nature  and  properties  to  hair.  It  is  entirely  folu- 
ble  in  the  cauflie  alkalies,  and  forms  with  them  a 
foapy  matter,  which  has  been  employed,  it  Is  faid,  with 
advantage,  as  a  fubftitute  for  foap,  in  different  manu¬ 
factures. 

5.  Mnfk  is  a  fubflance  which  is  feereted  in  a  bag 
fituated  near  the  umbilical  region  of  the  mufk  deer 
( mofcJius  mofehifer ).  It  has  an  unCtuous  feel,  is  of  a 
dark-reddifh  brown  colour,  has  a  very  bitter  tade,  and 
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is  diftir.guifhed  by  a  ftrong  aromatic  fmell.  It  is  par-  Component 
fciallv  loluble  in  water,  to  which  it  communicates  the  Par;s 
odour.  A  fmall  portion  of  it  alfo  may  be  diffolved  in  subfhrc«. 
alcohol,  but  it  does  not  retain  the  odour.  Mufk  is  fo-  *  y 

luble  in  fulphuric  and  nitric  acid  $  but  in  thefe  folu- 
tions  the  odour  is  diffipated.  The  fmell  of  ammonia  is 
given  out  by  the  a&ion  of  the  fixed  alkalies  on  mufk. 

When  it  is  laid  on  red  hot  iron,  it  takes  fire,  and  is  al- 
mofl  entirely  confumed,  leaving  only  a  fmall  portion  of 
gray  afhes.  During  its  eombuftion  it  gives  out  the  fe¬ 
tid  odour  of  urine.  Mufk  feems  to  poffefs  many  of  the 
properties  of  the  volatile  oils,  but  its  component  parts 
have  not  been  determined. 

6.  Civet . — This  fubflance  is  extra£led  from  a  fmall  Civet, 
bag  near  the  anus  of  the  viverra  civeta ,  or  civet  cat . 

It  is  of  a  yellowr  colour,  and  of  the  confidence  of  but¬ 
ter.  When  firft  extra&ed  it  is  faid  to  be  white.  It 
has  a  very  ftrong  fmell,  and  flightly  acrid  tade;  it 
combines  readily  with  oils,  and  is  much  employed  as  a 
perfume.  ^ 

7.  Cq/lor. — This  fubdance  is  extra&ed  from  twoCaftarr 
bags  fituated  near  the  anus  of  the  beaver.  The  bell 
cador  is  obtained  from  the  large  bag ;  that  which  is 
feereted  in  the  fmall  bag  is  faid  to  be  of  an  inferior 
quality.  "When  cador  is  fird  taken  from  the  animal, 

it  is  nearly  fluid,  and  of  a  yePow  colour.  After  it  is 
expofed  for  fome  time  to  the  atmofphere,  it  becomes 
hard,  and  of  a  darker  colour,  affuming  a  refinous  ap¬ 
pearance.  It  has  an  acrid,  bitter,  and  naufeous  tade, 
and  a  drong  aromatic  fmell,  which  it  lofes  by  drying. 

It  becomes  foft  in  w  ater,  and  communicates  to  it  a  pale 
yellow  colour.  This  infufion  converts  vegetable  blues 
to  a  green  colour.  When  it  has  been  long  macerated 
in  water,  the  infufion  becomes  of  a  deeper  eolour,  and 
yields  by  evaporation  extra&ive  matter,  which  is  folu-  v 
ble  in  alcohol  and  in  ether.  A  refinous  matter  is  pre¬ 
cipitated  from  the  folution  in  alcohol,  by  means  of  wa¬ 
ter,  whieh  has  fimilar  properties  with  the  refin  of  bile. 

According  to  the  analyfis  of  Lagrange,  the  component 
parts  of  cador  are  the  following  : 

Carbonate  of  potafh, 

—  lime, 

- ammonia, 

Iron, 

Relin, 

Mucilaginous  extraftivc  matter, 

Volatile  oil. 

8.  Ambergris. — This  is  a  fubdanee  which  is  fup-  Ambergri?, 
pofed  to  be  formed  in  the  intedmes  of  the  fpermaceti 

whale.  It  is  frequently  found  floating  in  the  fea.  For 
it  natural  hidory,  fee  Ambergris,  and  Cetology 
Index. 

It  is  a  foft  light  fubdance,  of  an  afh-gray  eolour, 
with  brown ifh-yellow  and  white  dreaks.  It  has  an  in- 
fipid  tade,  but  an  agreeable  odour.  The  fpecifie  gra¬ 
vity  is  from  0.844  to  0.849.  It  melts  at  the  tempera¬ 
ture  of  122°,  and  with  the  heat  of  boiling  water  is  com¬ 
pletely  diffipated  in  white  fmoke,  leaving  a  fmall  traee 
of  charcoal.  By  didillation  an  aeid  fluid  is  fird  obtain¬ 
ed,  and  a  light  volatile  oil  ;  and  there  remains  behind 
a  voluminous  mafs  of  charcoal.  By  fublimati»n  ben- 
zoie  acid  is  feparated. 

Ambergris  is  infoluble  in  water.  Concentrated 
fulphuric  acid  feparates  a  fmall  portion  of  charcoal. . 
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It  is  diffolved  in  nitric  acid.  During  the  folution,  ni¬ 
trous  gas,  azotic  gas,  and  carbonic  acid  gas,  are  evol¬ 
ved.  A  refinous  matter  is  obtained  by  evaporating 
the  folution.  Ambergris  is  foluble  in  the  alkalies, 
with  the  aftiftance  of  heat.  It  is  alfo  foluble  in l  the 
oils,  in  alcohol  and  ether.  By  the  analyfis  ot  Bou¬ 
illon  la  Grange,  the  conflituent  parts  of  ambergris  are 
the  following  : 


Adipocire,  52.7 

Refin,  30.8 

Benzoic  acid,  H.i 
Charcoal,  5*  4 


#  Annal.  ie 
Chim. 
xlvii.  84. 
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The  fubftance  called  adipocire  poffeffes  the  mixed  or 
intermediate  properties  of  fat  and  wax.  Phis  name  was 
firlt  given  by  Fourcroy  to  the  matter  into  which  the 
dead  bodies  found  in  the  Innocents  burying-ground 
were  converted.  In  appearance  and  fome  qf  its  pro¬ 
perties  it  alfo  refembles  fpermaceti. 

9.  Spermaceti* — This  is  a  production  of  the  fame 
whale  which  yields  the  preceding  fubftance.  It  is  an 
oily  matter  which  furrounds  the  brain.  It  is  feparatcd 
from  a  fluid  oid,  with  which  it  is  mixed,  by  expref- 
fion.  Spermaceti  is  alfo  found  in  other  cetaceous 
fifties,  and  in  other  parts  of  the  body,  mixed  with  the 

It  is  a  fine  white  fubftance  of  a  cryftallized  texture, 
very  brittle,  and  has  little  tafte  or  fmell*  It  cryftal- 
lizes  in  the  form  of  fhining  ill  very  plates.  It  melts  at 
the  temperature  of  X 1 2°.  With  a  greater  heat  it  may 
be  diftilled  without  change  \  but,  by  repeated  diftilla- 
tion,  it  is  decompofed,  and  partly  converted  into  a 


brown  aeid  liquid.  It  is  foluble  in  boiling  alcohol,  but 


2861 

Action  of 
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Bezoards. 


it  feparates  when  the  folution  cools.  It  is  alfo  foluble 
in  ether,  both  cold  and  hot.  In  the  hot  folution  it  con¬ 
cretes  on  cooling  into  a  folid  mafs. 

Spermaceti  is  fcarcely  at  all  foluble  in  the  acids. 
It  combines  readily  with  the  pure  alkalies,  with  ful- 
phur,  and  with  the  fixed  oils.  By  expofure  to  the 
air  it  becomes  rancid.  The  ufes  of  fpermaceti  are 
well  known,  and  particularly  in  the  manufaClure  of 
candles. 

10.  Be%oards . — Thefe  are  calculous  concretions 
which  are  found  in  the  inteftines  of  different  animals 
belonging  to  this  clafs,  particularly  the  horfe.  Some 
of  very  large  fize  have  been  found  in  the  elephant  and 
the  rhinoceros.  Thefe  fubftances  were  once  celebrated 
on  account  of  their  medical  virtues,  and  they  were 
formerly  diftinguiftied  into  oriental  and  occidental. 
The  firft  were  moft  highly  valued,  and  frequently  bore 
a  high  price,  efpecially  the  bezoards  obtained  from  a 
jpecies  of  goat  which  inhabits  the  Afiatic  mountains. 
Some  that  have  been  examined  were  compofed  entirely 
of  vegetable  matter.  In  general  the  nucleus  is  of  ve¬ 
getable  matter,  on  which  phofphatc  of  ammorua  and 
magnefia  or  phofphate  of  lime  have  been  depofited. 
Thefe  fubftances  are  diftinguiftied  by  a  ftrong  aroma¬ 
tic  odour  when  they  are  rubbed  or  reduced  to  powder. 
The  brown  or  golden-coloured  matter  which  has  been 
obferved  on  the  grinding  teeth  of  ruminating  animals 
is  found  to  be  of  the  lame  nature  with  the  bezoards 
which  are  formed  in  the  inteftines* 
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II.  Of  Subftances  peculiar  to  the  Clafs  of  Birds. 


Component 
Parts  of 

The  fubftances  which  are  peculiar  to  this  clafs  of  ani- 
mals  are  the  following  : 


i-  Eggs* 

2.  Feathers, 

3.  Excrement, 

4. ;  Membrane  of  the  ftomach. 
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1  Eggs*— In.  a  chemical  view,  three  parts  of  an  egg  Egg5* 
merit  attention.  Thefe  are  the  (hell  or  external  cover¬ 
ing,  the  white,  and  the  yolk.  The  white  of  egg, 
which  conftfts  of  albumen,  has  been  already  deferibed, 
fo  that  it  now  only  remains  to  give  fome  account  of 
the  (hell  and  the  yolk. 

The  (hells  of  the  eggs  of  birds  which  have  been  ana- Shell's* 
lyzed  are  compofed  of  fimilar  conftituents  with  bone, 
but  in  very  different  proportions.  The  follow  ing  is  the 
refult  of  the  analyfis  of  Vauquelin. 


2864 


Carbonate  of  lime, 

89.6 

Phofphate  of  lime, 

5*1 

Animal  matter, 

4-7 

*  Annal.  it 

Chim .  xxix. 

100.0  *. 
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The  yolk  of  egg  is  of  a  foft  confidence,  a  yellow  co- Yolk, 
lour,  and  of  a  mild  oily  tafte.  It  becomes  folid  by  boil¬ 
ing,  and  crumbles  eafily  into  fmall  particles.  By  heat- 
ing  gently  after  it  has  been  boiled,  and  by  expreftion, 
an  oily  liquid  of  a  yellow  colour,  and  infipid  tafte,  is 
obtained.  It  is  diftinguiftied  by'the  properties  of  fixed 
oil.  What  remains  after  feparating  the  oil  is  albumen, 
ft  ill  coloured  with  a  fmall  portion  of  oil.  By  boiling 
this  refiduum  in  water,  a  portion  of  gelatine  is  obtained, 
fo  that  the  yolk  of  egg  is  compofed  of  oil,  albumen,  ge-  tion ; 
latine,  and  water.  #  ^ 

2.  Feathers — are  confidered  as  poffefling  fimilar  pro-  FeatheJs, 
perties  with  hair.  According  to  fome,  the  folid  part, 

or  quill,  may  be  reduced  to  the  gelatinous  ftate  by 
boiling  \  but  according  to  others,  no  gelatine  v  hatever 
can  be  dete&ed.  The  quill  part  is  therefore  fuppofed 
to  confift  chiefly  of  coagulated  albumen.  It  becomes 
foft  by  the  a&ion  of  acids  and  alkalies.  .  2S68 

3.  Excrement . — This  matter  in  birds  is  very  different  Excrement, 
from  that  of  the  animals  included  in  the  clafs  mamma¬ 
lia*  It  is  generally  of  a  white  colour,  lefs  liquid,  and 

lefs  fetid.  It  is  commonly  accompanied  with  a  glary 
matter  of  different  degrees  of  tranfpareney,  analogous 
to  the  white  of  egg.  This  feems  to  be  owing  to  a 
quantity  of  albumen  which  is  fecreted  in  the  oviduft. 

The  white  part  of  this  matter  is  compofed  of  carbonate 
and  phofphate  of  lime  and  albumen.  Ihe  colouring 
matter  feems  to  be  part  of  the  food.  . 

4.  Membrane  of  the  Jlomach . — The  internal  furface  Membrane 
of  the  gizzard,  or  mufcular  part  of  the  ftomach  of  birds,  of  the  fto- 
is  covered  with  a  wrinkled  membrane,  which  is  ful-mach. 
ceptible  of  confiderable  extenfion,  and  through  the  pores 

of  which  gaftric  juice  is  copiouily  fecreted.  1  his  mem¬ 
brane  is  eafily  feparated  from  the  mufcular  part.  When 
it  is  boiled  in  water,  it  is  converted  into  jelly,  and 
communicates  to  the  water  the  property  of  reddening 
vegetable  blues,  and  coagulating  milk.  When  it  is 
dried  and  reduced  to  powder,  it  produces  the  fame 
eifeft, 

III.  Of 
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Toad. 
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fortoife 

hell 
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III.  Of  Matters  peculiar  to  Animals  in  the  Amphibi¬ 
ous  Clafs. 

1.  Poifon  of  the  Viper . — Some  of  the  animals  be¬ 
longing  to  the  fnake  tribe,  fecrete  a  peculiar  fluid  in 
the  mouth,  which  is  of  a  poifon ous  quality.  The  poi¬ 
fon  of  the  viper  is  a  yellow,  vifeid  liquid,  fomewhat 
refembling  oil.  It  is  fecreted  in  two  final  1  bags,  and 
from  them  conveyed  to  the  fangs  of  the  animal,  which 
are  hollow  and  perforated,  and  when  it  bites,  the  li¬ 
quid  is  fqueezed  out  of  the  bag,  and  flows  through 
the  teeth  into  the  wound.  It  has  no  fmell.  It  be¬ 
comes  thick  by  expofure  to  the  air,  and  is  converted 
into  a  tranfparent  jelly  }  but  it  retains  its  poifonous 
property  long  after  it  is  feparated  from  the  animal. 
It  is  foluble  in  water  by  agitation,  but  if  thrown  into 
the  water  when  extra&ed  from  the  veflcle,  it  falls  in- 
ftantly  to  the  bottom  like  a  heavy  oil.  It  is  foluble 
in  warm  water  after  it  is  dried,  but  not  foluble  in  al¬ 
cohol,  or  coagulated  by  boiling  water.  Acids  and 
alkalies  produce  no  perceptible  change  upon  this  mat¬ 
ter.  It  is  precipitated  from  its  folution  in  water  by 
alcohol.  It  refembles  gum  in  fo  many  of  its  proper¬ 
ties,  that  it  has  been  called  an  animal  gum . 

2.  Liquid  fecreted  from  the  tubercles  on  the  head  of 
the  Toad . — It  has  been  long  fuppofed  that  the  liquid 
fecreted  on  the  head  of  the  toad  is  of  a  poifonous  qua¬ 
lity  5  but  although  it  i?  faid  by  fome  naturalifts,  that 
this  fluid,  brought  in  contaft  with  the  fkin,  produces 
inflammation,  yet  there  feems  to  be  no  pofitive  proof 
of  this  effe£t. 

3.  Tor toife-f  hell. — This  fubftance,  which  forms  a 
flrong  covering  and  defence  to  the  body  of  the  turtle, 
poffeffes  many  of  the  properties  of  horn  ;  for  it  may  be 
foftened  wuth  heat,  or  in  boiling  water,  and  (haped  in¬ 
to  any  form  which  may  be  wanted.  It  is  compofed 
of  a  number  of  hard  plates  or  membranes,  of  different 
degrees  of  thicknefs,  clofely  applied  to  each  other.  It 
becomes  foft  by  maceration  in  nitric  acid,  and  by 
burning  it  yields  a  very  fmall  proportion  of  phofphate 
of  lime  and  foda,  with  fome  flight  traces  of  iron. 
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fifties,  poffeffes  different  properties,  which  nrc  aferibed  Component 
to  the  difference  in  the  fundtion  of  refpiration  of  ceta- 
ceous  and  other  fifties;  but  how  far  this  difference  real-  3 ub Ranees, 
ly  exifts,  does  not  feem  to  have  been  accurately  afeer-  >  ■  — y— s- 
tained.  Fifh  oil  is  diftinguiftied  by  a  difagrecable 
fmell,  and  it  has  long  been  an  objedl  to  deprive  it  of 
this  odour,  as  it  is  much  employed  in  domeflic  econo¬ 
my  and  in  many  arts.  By  agitating  the  oil  with  a 
fmall  portion  of  fulphuric  acid,  and  adding  water,  the 
oil  when  left  at  reft,  rifes  to  the  furface  confiderablv 
purified.  A  portion  of  coagulated  matter  has  feparat¬ 
ed,  and  the  water  is  milky. 

V.  Of  Subftances  peculiar  to  Infedts. 

1.  Wax . — The  nature  and  properties  of  this  fub- 
ftance  have  already  been  deicribed  as  a  vegetable  pro¬ 
duction. 

2.  Propolis. —  Ihis  is  a  fubftance  collected  by  bees,  Propolis, 
and  with  which  they  cover  the  bottom  of  the  hive,  or 

any  foreign  matters  which  happen  to  be  introduced  in¬ 
to  it,  which  they  cannot  remove.'  It  is  the  fubftance 
which  they  colled!  on  their  legs  and  thighs.  It  is  per¬ 
haps  more  properly  to  be  confidercd  as  a  vegetable 
production.  It  poffeffes  more  tenacity  than  wax, 
but  has  much  of  its  ductility.  It  is  infipid  to  the  tafte, 
but  is  diftinguiftied  by  an  aromatic  odour.  It  is  par¬ 
tially  foluble  in  alcohol,  to  which  it  communicates  a 
red  colour.  Another  portion  is  diffolved  in  boiling 
alcohol,  and  part  precipitates  as  the  folution  cools, 
which  has  the  properties  of  wax.  A  refinous  mafs  is 
obtained  by  concentrating  the  folution  in  alcohol  and 
boiling  in  w^atcr.  It  is  femi tranfparent  and  brittle.  An 
acid  was  detected  in  the  water  in  which  it  was  boiled. 

The  refinous  fubftance  is  foluble  in  fixed  and  volatile 
oils.  The  following  are  the  conftituent  parts  of  pro¬ 
polis. 

Pure  refin  37 

Pure  wax  14 

Extraneous  matter  14 

Lofs  and  acid  13  *  Nichol. 

—  -  your.  v. 


IV.  Of  Subftances  peculiar  to  Fifties. 

1.  Scales — generally  poffefs  a  filvery  whitenefs,  and 
are  compofed  of  different  laminae.  In  many  of  their 
properties  they  referable  horn.  By  long  boiling  in 
water  they  become  foft,  and  when  they  are  kept  for 
fome  hours  in  nitric  acid,  they  are  converted  into  a 
tranfparent  membraneous  fubftance.  By  faturating  the 
acid  with  amftionia,  a  precipitate  is  formed,  which  is 
phofphate  of  ]ime.  The  conftituent  parts  of  feales, 
therefore,  are  membrane  and  phofphate  of  lime. 

.2.  Bones  of  fifhes . — Thefe  are  compofed  of  the 
fame  conftituents  as  thofe  of  other  animals,  but  have  a 
greater  proportion  of  animal  matter.  In  fome  they  are 
foft,  flexible,  and  femitranfparent,  and  hence  they  are 
called  cartilaginous.  In  others  they  are  hard  and  folid, 
having  the  ufual  appearance  of  bone. 

3.  Fiji)  oil. — A  great  quantity  of  oil  is  extracted 
from  the  foft  parts  of  different  kinds  of  fifh,  and  efpc- 
cially  from  the  blubber  of  the  whale.  It  is  ufually 
denominated  train  oil.  It  is  obtained,  either  by  ex- 
prefiion,  or  by  boiling.  It  is  fuppofed  that  the  oil  ob¬ 
tained  from  the  blubber  of  the  whale,  and  from  other 
Vol.  V.  Part  I. 
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3.  Honey. — This  alfo  has  been  confidered  as  a  ve-  Honey, 
getable  production,  .as  it  is  colle&ed  from  plants  by 
bees.  It  is  of  a  white  or  yellowifh  colour,  of  a  gra¬ 
nular  foft  eonfiftence,  and  has  an  aromatic  fmell  ; 

but  thefe  properties  vary  according  to  the  plants  from 
which  it  is  collected,  or  the  climate  in  which  they 
grow.  By  diftillation  honey  yields  nearly  the  fame 
products  as  fugar.  It  is  converted  into  oxalic  acid  bv 
means  of  nitric  acid.  It  is  very  foluble  in  water,  and 
is  even  fomewhat  deliquefeent.  It  readily  paffes  to 
the  vinous  fermentation,  and  affords  a  fermented  ^li¬ 
quor  which  has  been  called  hydromel.  I  is  partially 
foluble  in  alcohol,  and  by  this  means  fugar  may  be 
extracted  from  it.  The  component  parts  of  honey  are 
fugar,  mucilage,  and  an  acid.  If  pure  honey  be  melt¬ 
ed,  and  carbonate  of  lime  be  added  till  the  eflervel- 
cence  ceafes,  the  fugar  is  feparated,  and  is  depofited 
in  cryftals.  >  .  2s75 

4.  Cantharides  are  a  fpecies  of  fly,  (the  rne/oe  vfi-  Canthari. 
caiorius ,  Lin.)  which  are  much  employed,  from  a  pe-des* 
culiar  property  they  poffefs,  to  raife  blifters  on  the 

Ik  in.  For  this  purpofe  the  whole  of  the  infect  is  re- 
5  ^  duced 
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♦Component  duced  to  powder.  Cantharides  have  been  fubje&ed 
Parts  of  analyfisj  and  by  fucceftive  treatment  with  water, 
Animai  alcohol  and  ether,  four  different  fubftances  have  been 

^!^!!!2extraaed.  I.  Three-eighths  of  their  weight  confift 
of  extraftive  matter,  of  a  reddifh -yellow  colour, .  very 
bitter,  and  which  yields  by  diftillation  an  acid  liquor. 
2.  A  little  more  than  one-tenth  of  the  weight  confifts 
of  a  concrete  oil,  fomething  of  the  nature  of  wax, 
which  is  of  a  green  colour  and  very  acrid  tafte.  To 
this  is  owing  the  peculiar  odour  of  cantharides.  This 
fub fiance  yields  by  diftillation,  a  very  pungent  acid 
fubftance  and  a  thick  oil.  3.  About  one-fiftieth  of  a 
yellow  concrete  oil,  which  feems  to  communicate  the 
colour  to  the  infeft,  is  alfo  obtained.  4.  About  one-half 
the  weight  of  a  folid  matter  remains,  the  nature  of 
Which  has  not  been  afcertaincd.  The  bliftering  effeft 
of  cantharides  feems  to  depend  on  the  green  waxy 
matter,  part  of  which  is  extra&ed  by  means  of  warm 
2S76  water,  and  it  is  entirely  foluble  in  ether. 

Millepedes.  Millepedes . — Thefe  infers,  which  are  different  fpecies 

of  onifcus,  were  formerly  employed  in  medicine..  By 
diftillation  with  the  heat  of  a  water  bath,  they  yield  a 
watery  liquid,  which  converts  the  fyrup  of  violets  to  a 
.green  colour,  and  by  this  procefs  they  are  deprived  of 
five. eighths  of  their  weight.  By  treating  them  after¬ 
wards  with  water  and  alcohol,  they  furnifh  one-fourth 
of  their  weight  of  an  extractive  and  waxy  matter  ; 
the  latter  is  foluble  in  ether.  The  muriates  of  potafh 
and  lime  have  been  deteCled  in  the  expreffed  juice  of 
2877  thefe  infeCls. 

Ants-.  Ants . — Thefe  infeCls  contain  an  acid  liquid,  which 

they  emit  from  the  mouth  when  they  are  irritated,  or 
when  they  are  bruifed  on  paper.  This  liquid  converts 
vegetable  blues  to  red  \  and  it  has  been  obferved'that 
ftreaks  of  the  fame  colour  are  communicated  to  blue 
flowers,  over  which  the  infeCls  creep.  The  acid  obtained 
from  ants,  and  particularly  from  the  formica  rufa ,  or 
red  ant,  was  formerly  conlidered  as  poffefling  peculiar 
properties,  and  thence  denominated  foi*mic  acid ;  but 
it  has  been  lately  afeertained  to  confift  of  a  mixture  of 
acetic  and  malic  acids. 

lac.  Lac . — This  is  a  fubftance  which  is  formed  on  the 

branches  of  feveral  plants,  as  the  feus  indie  a,  the  ficus 
religiofia ,  and  efpecially  the  croton  lacciferum .  It  is 
produced  by  the  punClure  of  an  infeCl,  but  is  confider- 
ed  as  belonging  to  vegetable  fubftances,  among  which 
the  general  properties  have  been  already  deferibed,  as 
well  as  the  properties  of  an  acid  obtained  from  it, 
.5^.  among  the  acids. 

SUir.  '  Sill. — This  is  the  production  of  feveral  infeCts,  ei¬ 

ther  for  the  purpofe  of  covering  up  their  eggs,  or 
forming  a  net  to  catch  their  prey,  as  is  the  cafe- with 
many  of  the  fpider  tribe,  or  to  cover  up  the  infeCt  du¬ 
ring  one  of  the  ftages  of  its  metamorphofis.  The  filk 
of  commerce-  is  ufually  obtained  from  the  phalzena  bom - 
bifx ,  or  filk-worm.  This  fubftance  is  prepared  in  the 
body  of  the  larva  of  the  infeCt,  from  which  it  is  pro¬ 
truded  through  feveral  fmall  orifices  in  very  fine  threads  ^ 
and  with  this  it  forms  a  covering  for  itfelf  while  it  re¬ 
mains  in  the  ftate  of  chryfalis  or  pupa. 

Silk  is  a  very  elaftic  fubftance,  and  is  of  a  white  or 
!  reddifh  yellow  colour,  when  it  is  produced  by  the  in- 
fcCl.  The  elafticity  of  filk  has  been  aferibed  to  a  var- 
nifti  with  which  it  is  covered,  of  a  gummy  or  gelati¬ 
nous  nature,  which  is  precipitated  by  tan  and  muriate 


of  tin.  The  yellow  colour  of  filk  is  aferibed  to  a  re-  Component 
finous  matter  which  is  foluble.  in  alcohol.  By  diftilla-  Parts  of 
tion  filk  yields  a  large  proportion  of  ammonia.  It  is 
foluble  in  fulphuric,  nitric,  and  muriatic  acids.  By 
nitric  acid  it  is  partly  converted  into  oxalic  acid,  and 
a  fatty  matter  which  fwims  on  the  furface.  2gg# 

Cochineal. — This  is  an  infeft  which  breeds  on  the  Cochineal, 
leaves  of  the  cabins  coccinelliferus  Lin.  fometimes 
called  opuntia  or  nopal.  The  plant  is  cultivated  in 
Mexico,  for  the  purpofe  of  rearing  the  infers,  which 
are  colle&cd,  dried,  and  employed  as  a  beautiful  dye 
fluff.  By  burning,  the  fame  refults  are  obtained  as 
from  other  animal  matters  \  but  with  boiling  water  it 
gives  a  crimfon  violet  colour,  which  becomes  red 
and  yellow  by  the  a6tion  of  acids,  while  a  precipitate 
is  formed  of  the  fame  colour.  The  metallic  folutions 
added  to  this  deco&ion,  alfo  produee  a  coloured  pre¬ 
cipitate.  The  muriate  of  tin  throws  down  a  beautiful 
red  precipitate.  The  evaporated  refiduum  of  the  de¬ 
coction  of  cochineal  treated  with  alcohol,  gives- a  fine 
red  colour,  and  this,,  by  evaporating  the  alcohol,  af- 
fumes  the  form  of  a  refin.  Oxy muriatic  acid  converts 
the  folution  of  this  fubftance  into  a  yellow  colour, 
from  which  the  proportion  of  colouring  matter  may  be 
in  fome  meafure  eftimated,  by  the  quantity  of  acid  re- 
quifite  to  deftroy  its  colour.  Cochineal  is  well  known 
by  its  producing  a  beautiful  fcarlet  colour.  It  may 
be  kept  for  any  length  of  time,  at  leaft  in  a  dry  place, 
without  being  deprived  of  its  colouring  matter.  It  has 
retained  this  property  for  130  years.  Cochineal  is  em¬ 
ployed  in  the  preparation  of  the  beautiful  lake  called 
carmine .  _  s&8! 

Kermes, — This  alfo  is  an  infeCl  which  is  employed  Kermes. 
in  dyeing,  from  whence  it  has  been  called  coccus  in - 
JeBorius .  It  is  the  coccus  ilicis  Lin.  and  is  produ¬ 
ced  on  a  fmall  kind  of  oak,  the  quercus  coccifera • 

The  infe£l  attaches  itfelf  to  the  bark  of  the  tree  by  a 
foft  fubftance,  which  poffeffes  many  of  the  properties 
of  caoutchouc. 

When  the  living  infe6l  is  bruifed,  it  gives  out  a  red 
colour.  It  has  a  flightly  bitter,  rough,  pungent  tafte, 
but  its  fmell  is  not  unpleafant.  The  dried  infeft,  or 
the  kermes,  imparts  this  odour  and  tafte  to  water  and 
to  alcohol,  and  communicates  alfo  to  thefe  liquids  a 
deep  red  colour.  By  evaporation,  an  extract  of  the 
fame  colour  is  obtained.  It  is  employed  in  dyeing, 
and  has  been  alfo  ufed  in  medicine.  2ggj 

Crabs  eyes. — -The  fubftance  which  has  received  this  Crabs  eyes, 
name,  merely  from  its  form,  is  a  concrete  body,  con¬ 
vex  on  one  fide,  and  concave  on  the  other.  Two  of 
thefe  bodies  are  ufually  found  in  the  ftomach  of  the 
crab,  about  the  time  that  it  changes  its  fliell.  After 
the  fhell  is  fully  formed,  they  are  no  longer  found,  fo 
that  they  are  fuppofed  to  furnifh  the  materials  of  the 
new  fhell.  They  are  entirely  compofed  of  carbonate 
of  lime,  a  fmall  proportion  of  phofphate  of  lime,  and 
gelatine. 

The  cruftaceous  coverings  of  the  crab,  lobfter,  and 
fimilar  animals,  are  compofed  of  carbonate  of  lime, 
phofphate  of  lime,  and  animal  matter,  or  cartilage. 

VI..  Of  'Sub fiances  peculiar  to  Teftaecous  Ani¬ 
mals.. 

The  only  fubftances  to  be  mentioned  peculiar  to 

this 
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Component  this  clafs  o£  animals  are  (hells,  mother  of  pearl,  and 
^art?  Pearh 

jabftances.  l.  ^/fr.~Such  as  have  been  particularly  examined 

r_  ¥ - *  by  Mr  Hatchett  are  divided  into  two  claffes,  In  the 

1883  one  he  includes  thofe  which  have  the  appearance  of 
-Shells.  porcelain,  and  have  an  enamelled  furface,  which  he 
calls  porcellaneous  Jljells.  Such  are  the  various  fpecies 
of  voluta  and  cyprcea .  Thefe  (hells  were  found  by 
analyfis  to  be  compofed  of  carbonate  of  lime,  with  a 
2884  ftnall  portion  of  animal  gluten. 

Mother  of  2.  Mother  of  pearL — The  fecond  clafs  comprehends 
pearl.  thofe  which  are  generally  covered  with  a  (trong  epi¬ 

dermis,  under  which  is  the  (hell,  compofed  'chiefly  of  the 
fubftance  called  nacre,  ox  mother  of  pearL  Such  are 
the  oyster ,  the  river  muffel ,  the  haliotis  iris ,  and  the 
turbo  oleareus .  In  thefe  the  proportion  of  carbonate  of 
253 5  lime  is  fmaller,  and  that  of  the  animal  matter  greater, 
pearl.  3.  PearL— This  is  a  concretion  formed  in  feveral 

fpecies  of  (hells,  as  in  fome  fpecies  of  the  oyfter  and 
the  muffel.  It  is  confidered  by  fome  as  a  morbid  con¬ 
cretion,  owing  to  an  excefs  of  the  (helly  matter,  or  to  a 
wound  of  the  (hell  containing  the  animal.  Pearls  are 
of  a  (ilvery  or  blui(h-white  colour,  iridefcent  and  bril¬ 
liant.  The  refra&ion  of  the  light  is  afcribed  to  the 
lamellated  ftru&ure,  for  they  confift  of  concentric 
layers  of  carbonate  of  lime  and  membrane  alternately 
arranged.  The  conftituent  parts  of  pearl  are  the  fame 
as  mother  of  pearl. 

VII.  Subftances  peculiar  to  Zoophytes. 

Zoophytes.  The  zoophytes,  many  of  which  have  been  examined 
by  Mr  Hatchett,  are  compofed  of  carbonate  of  lime, 
phofphate  of  lime,  and  animal  matter  of  different  de- 
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grecs  of  confiftency.  In  fome  the  conflitucnts  are  on- Component 
ly  carbonate  of  lime  and  a  gelatinous  matter,  Such  l>art30^ 
are  fome  fpecies  of  the  madrepore,  as  the  madrepora  subftances. 
muricata ,  virginea ,  and  labyrinthica  ;  fome  fpecies  of  ^  y —  - 

millepore,  as  the  fmllepora  cerulea  and  alcicornis ,  and 
the  tubipora  mujica .  Others  again  are  compofed  of 
carbonate  of  lime  and  a  membranaceous  fubftance. 

Such  are  the  madrepora  fafcicularis ,  the  millepora  cel- 
lulofa  and  fafcialis ,  and  the  iris  hippuris .  White  co¬ 
ral  and  articulated  coralline  are  compofed  of  fimilar 
fubftances.  Another  divifion  of  zoophytes  is  compo¬ 
fed  of  carbonate  of  lime,  a  fmall  portion  of  phofphate 
of  lime  and  membrane.  Such  are  the  ?nadrepora  poly - 
morpha ,  the  gorgonia  nobilis  or  red  coral,  and  the  gor - 
gonia  fetofa ;  but  fome  of  the  zoophytes  are  alfo 
found  to  confift  chiefly  of  animal  matter,  with  fcarce- 
ly  any  portion  of  earthy  fubitance.  To  this  divifion 
belong  fome  fpecies  of  gorgonia  and  many  fpecies  of 
fponge. 

Chap.  XX.  Of  Arts  and  ManufaBares . 

In  this  chapter  it  was  intended  to  give  a  general 
view  of  the  application  of  the  principles  of  chemiftry 
to  different  arts  and  manufa£tures,  fuch  as  the  manu¬ 
facture  of  foap,  of  glafs  and  porcelain  3  the  arts  of  dye¬ 
ing,  bleaching  and  tanning.  In  this  view  it  was  pro¬ 
posed  to  explain  the  principles  of  thefe  arts  and  manu¬ 
factures,  fo  far  as  they  depend  upon  chemiftry,  leaving 
the  detail  to  the  different  treatifes  on  thofe  fubjeCts  in 
the  courfe  of  the  work.  But  the  unavoidable  length 
to  which  this  article  has  extended,  obliges  us  to  refer 
our  readers  for  the  whole  to  the  different  treatifes. 
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AFTJER  the  chapter  on  earths  was  printed  off,  we  re¬ 
ceived  the  account  of  a  new  earth  difeovered  by  Kla¬ 
proth. 

Of  Ochroit .  This  earth  was  difeovered  in  a  mine¬ 
ral  to  which  Klaproth  has  given  the  name  of  ochroites, 
of  which  the  external  characters  are  the  following  : 

I.  The  colour  of  this  mineral  is  between  carmoifin 
red,  clove  brown,  and  reddifh  brown.  It  is  compaCt, 
breaks  fplintering  in  irregular  but  not  very  (harp  or 
angular  pieces.  It  is  perfectly  opaque,  the  powder  is 
reddifti-grey  3  it  is  not  very  hard,  but  brittle.  The 
fpecific  gravity  is  4.60.  This  mineral  is  found  in  the 
mine  of  Bafnsetes,  near  Riddarhytta  in  Weftmann- 
land. 

28  8  7  A.  11  c .  A.  piece  of  the  mineral,  after  having  been 

ie  och-  °*  to  rednefs,  loft  two  per  cent.  Its  reddifh  co¬ 

mes.  lour  had  been  changed  to  brown.  Its  figure  had  fuf- 
fered  no  alteration. 

“  b .  One  hundred  grains  of  the  finely  levigated  mine¬ 
ral  ignited  for  half  an  hour,  loft  five  grains.  Its  co¬ 
lour  was  changed  to  a  dark  brown. 

B.  a.  One  hundred  grains  of  ochroit,  after  being  mixt 
with  200  grains  of  carbonate  of  potafti,  were  ftrongly 
ignited,  the  mafs  which  could  not  be  rendered  fluid, 


was  reddifti  gray,  and  brittle.  On  being  diffufed 
through  water  as  ufual,  the  obtained  folution  was  co-  % 
lourlefs.  It  remained  perfectly  tranfparent  3  a  proot 
that  it  did  not  contain  tungften  oxide ;  nitrate  of  filver, 
mercury,  lead,  barytes,  &c.  proved  the  abfence-  of 
acids. 

b.  The  infoluble  refidue  of  the  laft  procefs  was  boil* 
ed  in  nitro-muriatic  acid,  the  filiceous  earth  being  fe- 
parated,  the  folution  was  decompofed  by  potafti,  and 
the  whole  boiled  for  fome  time.  The  alkaline  fluid, 
after  being  neutralized  with  muriatic  acid,  and  then 
mingled  with  carbonate  of  potafti,  fuffered  no  change. 

C.  a .  Two  hundred  grains  of  the  finely  pulverized 
mineral  were  firft  boiled  in  two  ounces  of  muriatic 
acid,  to  which  half  an  ounce  of  nitric  acid  was  gra¬ 
dually  added,  and  the  digeftion  continued  for  fome 
time.  The  whole  became  thus  diffolved  except  the  fi- 
lex  contained  in  the  mineral.  Its  quantity  amounted- 
to  68  grains. 

b.  To  the  folution  obtained  in  the  laft  procefs,  car¬ 
bonate  of  ammonia  was  added  fo  long,  till  no  perma¬ 
nent  precipitate  was  produced.  On  letting  fall  into  it 
fuccinate  of  ammonia,  a  curdly-  precipitate  fell,  which 
vanilhed  again  on  agitation,  leaving  merely  a  pale  red 
5  E  2  precipitate 
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precipitate  of  fuccinate  of  iron.  This  being  colle&ed, 
waflied,  dried,  and  ftrongly  ignited,  yielded  nine  grains 
of  oxide  of  iron. 

c.  The  fluid,  thus  freed  from  iron,  and  now  colour- 
lefs,  was  decompofed  by  carbonate  of  ammonia.  The 
precipitate  obtained  was  white,  and  weighed  168  grs. 
on  being  deprived  of  water  and  carbonic  acid  by  heat, 
its  white  colour  changed  to  cinnamon  brown.  It 
weighed  109  grains. 

d.  All  the  water  employed  for  waftiing  the  different 
precipitates  was  mingled,  evaporated  to  drynefs,  and 
the  ammoniacal  fait  volatilized  \  a  minute  quantity  of 
a  muriate  was  obtained,  the  balls  of  which  could  not 
be  determined. 

From  what  follows  it  will  become  evident,  that  the 
cinnamon-brown  precipitate  (<r.)  which  forms  the  prin¬ 
cipal  part  of  the  Mil,  is  a  peculiar  earth,  diftinft  from 
all  the  others  hitherto  known.  The  chara&erift ic  pro¬ 

perty  which  it  polfeffes,  of  acquiring  a  light-brown  co¬ 
lour  after  being  heated,  has  induced  me  to  call  it 
ochroit  earth  (a),  which  may  alfo  ferve  for  the  mine¬ 
ral  itfelf. 

According  to  this  analyfis,  1 00  parts  of  the  ochroit 
of  Riddarhytta  contain. 

Ochroit  earth  54,50 

Silcx  f  34 

Oxide  of  iron  4 

Water,  &c.  (A.  £.)  5 

Lofs,  2, 


too 

Chara&eriJUc  Properties  of  Ochroit  Earth . 

1.  Ochroit  earth  is  capable  of  combining  with  car¬ 
bonic  acid  during  its  precipitation  from  acids  by  car¬ 
bonated  alkalies,  and  ftrongly  confolidating  a  portion 
of  water. 

One  hundred  grains  of  the  earth,  precipitated  by 
carbonate  of  ammonja,  and  ftrongly  dried,  loft  on  be¬ 
ing  neutralized  by  nitric  acid,  23  grains:  IOO  grains 
of  the  fame  earth  loft,  after  being  ftrongly  ignited, 
35  grains  :  100  parts  of  carbonate  of  ochroit,  therefore, 
eonlift  of 

Ochroit  earth  65 

Carbonic  acid  23 

Water  1 2 

100 

2.  Ochroit  earth,  after  being  freed  from  carbonic 
acid  and  water  by  heat,  always  appears  in  the  form  of 
a  cinnamon-brown  powder.  The  intenlity  of  the  co¬ 
lour  is  in  proportion  to  the  heat  applied.  This  colour 
is  not  owing  to  the  prefence  of  iron,  or  manganefe,  &c. 
but  it  is  a  chara&eriftic  property  of  the  earth. 

3.  Ochroit  earth,  included  in  a  charcoal  crucible, 
and  expofed  to  the  heat  of  the  porcelain  furnace,  fuf- 
fered  no  change  whatever. 

4.  Urged  by  the  blowpipe,  it  becomes  phofphoref- 


cent  ;  fufed  with  phofphate  of  foda  and  ammonia,  it  Ochroit 
becomes  tinged  by  it,  without  effecting  a  folution  of  t  £arth» 
the  earth.  The  fait  acquires  merely  a  marbled  lemon-  v 
yellow  colour.  Borax  has  likewife  no  chemical  effe£l. 

This  fait  only  effe&s  a  mechanical  divifion.  The 
earth  always  appears  diffufed  through  the  borax  in 
minute  flocculi. 

5.  Ochroit  earth,  mixed  in  different  proportions  with 
proper  fluxes,  and  applied  for  painting  of  porcelain, 
proved  unfuccefsful.  The  painted  articles  were  light- 
brown  ;  but  the  colour  was  not  uniform  $  a  proof  that 
no  combination  had  been  effe&ed. 

6.  Ochroit  earth,  combined  with  carbonic  acid  is 
eafily  foluble  with  effervefcence  in  acids.  The  tafte 
of  the  folution  is  very  rough  and  aftringent.  The  con¬ 
centrated  folution  is  of  an  amethyft-red  colour ;  diluted 
with  water,  it  becomes  colourlefs.  Ignited  ochroit 
earth,  on  the  contrary,  is  difficultly  foluble  in  acids 
in  the  cold  ;  if  nitric  acid  be  employed,  the  folution  is 
yellowifti  red. 

7.  The  combination  of  ochroit  earth  with  fulphuric 
acid  is  cryftallizable.  The  figure  of  the  cryftals  form¬ 
ed  in  the  mafs  of  the  fluid  is  the  o£lahedron.  They 
are  heavy,  of  a  pale  amethyft  colour,  and  difficultly 
foluble  in  water  ;  but  the  fulphate  of  ochroit,  with  ex- 
cefs  of  acid,  is  more  foluble  ;  the  figure  of  the  cryftals 
formed  on  the  fides  of  the  veffel,  is  needle-fhaped,  ra¬ 
diating  from  a  centre.  They  are  more  foluble  than 
the  former. 

8.  If  a  folution  of  fulphate  of  foda  be  mingled  with 
a  folution  of  muriate  or  nitrate  of  ochroit,  a  mutual  de- 
compofition  takes  place.  A  white  infoluble  precipi¬ 
tate  is  formed,  confifting  of  fulphuric  arid  united  to 
the  ochroit  earth.  This  combination  may  be  decom¬ 
pofed  by  boiling  it  with  double  its  weight  of  carbonate 
of  foda.  By  this  means  ochroit  earth  may  be  obtained 
very  pure. 

9.  Ochroit  earth  is  likewife  foluble  in  fulphurous 
acid  j  the  folution  cryftallizes  in  needles  of  a  pale  ame¬ 
thyft  colour. 

1 0.  Muriatic  acid  diffolves  ochroit  earth,  and  yields 
cryftals,  the  figure  of  which  is  the  prifm.  It  is  foluble 
in  alcohol,  without  imparting  to  its  flame  any  particu¬ 
lar  colour. 

1 1.  Acetite  of  ochroit  could  not  be  cryftallized,  but 
yielded  an  adhefive  mafs. 

1 24  Nitrate  and  muriate  of  ochroit  are  decompofable 
by  carbonated  earths  and  alkalies,  the  precipitate  is 
milk-white.  Alkalies  and  earths,  freed  from  carbonic 
acid,  occafion  a  yellowifh-gray  precipitate. 

13.  Pruffiate  of  potafh  precipitates  ochroit  from  all 
its  neutral  folutions,  milk-white.  The  precipitate  is 
foluble  in  muriatic  and  nitric  acid  (b). 

14.  Tin&ure  of  galls  occafions  no  change  in  the  fo¬ 
lutions  of  this  earth. 

1 5.  Hydroguretted  hydrofulphuret  of  ammonia  pre¬ 
cipitates  the  folution  of  ochroit  earth  yellowifti  white. 

16.  Water  impregnated  with  fulphurated  hydrogen 
occafions  no  change  in  the  folutions  of  ochroit  earth. 

17.  Succinates  precipitate  ochroit  earth  white. 

18.  Phofphate 


(A)  ^rom  the  Greek  word  ( favefeensf  brownifh  yellow. 

(b)  If  the  earth  contained  the  muriates  and  quality  of  iron,  it  becomes  by  this  means  manifefted. 
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1 8.  Phofpliate  of  foda  octafions  in  the  folutions  of 
this  earth  a  white  precipitate,  which  again  vanilhes  by 
the  addition  of  nitric  or  muriatic  acid. 

19.  Tartrites  of  potafh  alfo  precipitate  this  earth 
white. 

20.  Oxalates  effe£l  *a  like  decompofition  ;  the  oxa- 
lite  of  ochroit,  however,  is  not  foluble  in  nitric  or 
muriatic  acids. 

21.  Alkalies  and  alkaline  carbonates  do  not  a£l  on 
ochroit  earth. 

22.  Ammonia  feebly  a£ls  on  it,  undor  certain  cir- 
cumftances,  as  may  be  evinced  from  the  following  ex¬ 
periment  : 

A  folution  of  nitrate  of  ochroit,  prepared  by  dif- 
folving  100  grains  of  carbonate  of  ochroit  (not  abfo- 
lutely  free  from  iron),  in  nitric  acid,  was  decompofed 
by  carbonate  of  ammonia,  and  digefted  in  the  fluid, 
containing  a  confiderable  quantity  of  carbonate  of  am¬ 
monia  in  excefs,  for  fome  days.  The  fluid,  which  had 
acquired  a  yellow  colour,  was  feparated  and  neu¬ 
tralized  by  fulphuric  acid,  and  then  fet  in  a  warm 
place.  A  gray  precipitate  was  thus  obtained,  which, 
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on  being  dried,  weighed  I-J  grains.  This  precipitate, 
after  being  diifolvcd  in  nitric  acid,  yielded  a  blue  pre¬ 
cipitate  by  prufiiate  of  potafli  \  this  being  feparated,  a 
white  flocculent  precipitate  fell  down  by  dropping  into 
the  remaining  fluid  carbonate  of  potafli.  This  method 
is,  therefore,  applicable  for  feparating  a  minute  quantity 
of  iron,  that  may  be  contained  in  the  fluid. 

“  From  what  has  been  ftated,  it  becomes  obvious,  that  General  re- 
the  ochroit  earth  bears  the  neareft  relation  to  yttria  5  marks  and 
for,  like  this,  it  forms  a  conne£ting  link  between  the  ^ 
earths  and  the  metallic  oxides.  Like  yttria,  it  has  Y0[t  earth, 
the  property  of  forming  a  redd ifli-colou red  fait  with 
fulphuric  acid,  and  is  preeipitable  by  prnfliate  of  pot¬ 
afli  5  but  differs  from  yttria,  in  that  it  does  not  form 
fweet  falts,  that  it  is  not  (at  ^eaft  very  fparingly) 
foluble  in  carbonate  of  ammonia,  and  that,  when 
ignited,  it  acquired  a  cinnamon-brown  colour.  It 
farther  differs  from  yttria  by  not  being  foluble  in 
borax  or  phofphate  of  foda  when  urged  upon  char¬ 
coal  before  the  blow-pipe,  which  falts  eafily  effe<ft  a 
folution  of  yttria,  and  melt  with  it  alfo  into  a  pellucid 
pearl.”  *  *  Nicbol. 
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P.  508. 1.  10.  col.  2d.  It  is  faid  that  Mr  Keir  found  that 
fulphuric  acid  froze  at  450  Fahrenheit.  This 
is  only  inferred  from  the  thermometer  being 
ftationary  at  450  during  the  melting  of  the 


frozen  acid.  A  greater  degree  of  cold  was 
always  found  necelfary  for  its  congelation. 
Phil.  Tranf.  1787.  p.  279. 
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Plate  CXLII. 

Fig.  I.  Reprefents  Harrifon’s  pendulum  conftnnfted 
on  the  principle  of  the  unequal  expanfion  of  metals. 

Fig.  2.  The  calorimeter  of  Lavoifier  and  Laplace, 
fee  page  476. 

Fig.  3.  Iron  bottle  and  bent  gun-barrel  for  procu¬ 
ring  oxygen  gas  from  manganefe.  The  black  oxide  is 
reduced  to  powder,  and  introduced  into  the  bottle  A. 
The  bent  tube  is  put  on  the  mouth  of  the  bottle  at  C, 
and  luted  with  the  materials  deferibed  at  the  foot  of 
page  490.  The  bottle  is  then  expofed  to  a  red  heat, 
and  the  gas  which  comes  over  is  received  in  jars  on 
the  pneumatic  apparatus. 

Fig.  3.  and  4.  reprefent  the  apparatus  for  the  de¬ 
compofition  of  water.  See  page  496. 

Fig.  5.  Pneumatic  trough  for  collecting  gafeous 
bodies.  Suppofe  a  quantity  of  fulphurated  hydrogen 
gas  is  to  be  colle&ed,  which  is  deferibed  in  page  50 5. 
The  iron  filings  and  fulphur  which  were  melted  toge¬ 
ther  in  a  crucible,  and  which  then  form  a  black  brittle 
mafs,  are  to  be  introduced  into  the  glafs  veffels.  Fig. 
6.  B  is  a  bent  tube  ground  to  fit  the  mouth  D,  and  is 
air-tight.  To  the  other  mouth  C  is  fitted  the  ground 
Hopper  A.  One  end  of  the  bent  tube  is  fitted  into 
the  mouth  D,  and  the  other  placed  under  the  glafs  jar 
F  on  the  fhelf  of  the  pneumatic  trough  E,  which  is 
filled  wfith  water  about  an  inch  above  the  furface  of 
the  (hell.  The  jar  is  alfo  previoufly  filled  with  water, 
cautioufly  inverted,  and  fet  on  the  fhelf,  Ihe  apparatus 


being  thus  adjufted,  muriatic  acid  is  poured  into  the  open¬ 
ing  C,  and  the  ground  ftopper  is  immediately  replaced. 
A  violent  effervefcence  takes  place,  a  great  quantity  of 
gas  is  difengaged,  and  as  there  is  no  other  way  for 
it  to  efcape  it  palfes  into  the  glafs  jar.  When  this 
is  filled,  it  is  removed  to  another  part  of  the  fhelf  5  ano¬ 
ther  jar  which  was  previoufly  filled  with  water  is 
put  into  its  place,  and  fo  on  till  the  whole  gas  is  col¬ 
lected. 

Fig.  7.  Papin’s  digefter.'  A  is  the  body  of  the  vef- 
fel,  which  has  been  generally  made  of  copper  or  iron, 
very  thick  and  flrong.  BB  are  two  ftrong  bars  fixed 
to  the  fides  of  the  veflel.  To  the  upper  end  of  thefe 
bars  is  fixed  the  crofs  bar  C,  through  which  palfes 
a  ftrong  ferew  D,  which  prelfes  on  the  lid  of  the 
veflel  at  E,  fo  that  it  is  enabled  to  refill  the  elaftic 
force  of  the  vapour  }  and  the  water  can  thus  be 
raifed  to  a  higher  temperature  than  the  ordinary  boiling 
point. 

Fig.  8 .  This  reprefents  an  apparatus  for  dillilla- 
tion.  A  is  the  furnace,  B  is  the  body  of  the  ftill, 
which  is  generally  made  of  copper  ;  C  is  the  top  or 
head,  made  of  the  fame  metal.  The  vapour  as  it  rifes 
from  the  liquid  by  the  application  of  heat,  palfes  along  • 
the  tube  D,  which  communicates  with  a  fpiral  tube 
in  the  refrigeratory  E,  which  being  filled  with  cold  . 
water,  the  vapour  is  condenfed,  and  paffes  out  at  the 
other  extremity  of  the  tube^  F,,and  is  received  in  the  . 
veflel  G. 
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Plate  CXLHI. 

Fig.  9.  GUfs  Retort. 

Fig.  10.  Tubulated  retort. 

Fig.  II.  Glafs  Alembic. 

Fig.  1 2.  Solution  glafs. 

Fig.  13.  Crucible. 

'  Fig.  14.  Apparatus  for  obtaining  muriatic  acid  from 
muriate  of  foda  by  fulphuric- acid.  The  muriate  of 
foda  is  introduced  into  the  retort  A,  and  by  means  of 
the  bent  tube  B  the  fulphuric  acid  is  added.  The  ma- 
trafs  C  is  adapted  to  the  retort,  to  receive  the  portion 
of  impure  fulphuric  acid  and  muriatic  acid  which  pafles 
over  towards  the  end  of  the  operation.  D,  E,  and  F, 
are  bottles  containing  water ;  the  quantity  of  which 
fhould  be  equal  in  weight  to  that  of  the  fait  employ- 
ed.  Thefe  bottles  are  furnifhed  with  tubes  of  fafety 
GG  ‘7  or  the  tube  of  fafety  may  be  applied  as  H  in  the 
bottle  E. 

Fig.  15.  Apparatus  for  impregnating  fluids  with 
gafes.  A  is  a  tubulated  retort  which  is  joined  to  B, 
a  tubulated  receiver,  from  which  a  bent  tube  C  pafles 
to  the  fecond  receiver  D.  This  laft  communicates  with 
the  bottle  F  by  means  of  the  bent  tube  E.  The  end  of  the 
tube  C  which  enters  the  receiver  D,  is  furnifhed  with  a 


valve  which  prevents  the  return  of  any  gas  from  th©  Explanation 
receiver  D  to  the  receiver  B,  in  cafe  a  vacuum  fhould  t  Plates, 
take  place  in  the  courfe  of  the  operation  in  the  receiver  ’ 

B,  or  in  the  retort  A.  The  gas  which  is  not  abforbed 
by  the  water  in  the  receiver  D,  pafles  through  the  tube 
E  to  the  bottle  F. 

Fig.  16.  A  gazometer,  which  is  a  convenient  ap¬ 
paratus  for  holding  gafes.  It  is  ufually  made  of  tin 
plate.  A  is  an  inverted  veflel,  which  exa&Iy  fits  ano¬ 
ther,  which  is  fixed  within  the  cylinder  B.  When  it 
is  prefled  down  to  the  bottom  of  the  cylinder,  water 
is  poured  in,  by  which  means  the  fmall  quantity  of  air 
which  remains  in  the  intermediate  fpaces,  is  forced  out, 
and  the  gas  to  be  preferved.may  be  introduced  at  the 
lower  flop-cock  C.  The  veflel  A  is  nearly  balanced 
by  the  weights  DD,  which  are  connected  with  it  by 
means  of  the  cords  a  a  a  a,  which  move  on  the  pulleys 
bbb  b.  As  the  gas  enters  the  apparatus,  it  forces  up 
the  veflel  A,  and  in  this  way  it  may  be  completely  fil¬ 
led.  It  is  forced  out  by  turning  the  flop- cock  E,  and 
prefling  down  the  veflel  A,  and  may  be  conveyed  in¬ 
to  a  pneumatic  apparatus,  and  received  in  jars  by  means 
of  the  flexible  tube  F. 
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Labdanum , 

Lac, 

Laccic  acid,  difeovery  of, 
properties  of, 

La&ic  acid,  difeovery  of, 
properties  of, 
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no 


in 


469 

2715 

2466 


2475 


768 


771 


762 

764 


LaBic  acid,  affinities  of, 

Lana  philofophica, 

Lavoijier  on  caloric, 

Laws  of  affinity, 

Lead, 

properties  of 
falts  of, 
alloys  of, 

Ligaments, 

Light,  velocity  of, 
particles, 
effeCts, 
reflection  of, 
rays  of, 
inflection, 
refraCtion, 
tranfpareiicy, 
undulating  fluid, 
Lwibourg's  idea  of  affinity, 

Lime ,  properties  of, 
affinities, 
falts, 

Liquid,  water  in  the  ftate  of, 
Liquor  filicum, 

of  the  amnios, 

properties, 
of  dropfy, 
blifters, 

Litharge, 

M. 

Magiftery  of  bifmuth, 

Magnejia ,  hiftory  of, 
properties, 
ufes, 

Malate  of  potafh, 

Malic  acid,  hiftory  of, 
properties, 
Manganefe ,  hiftory  of, 
ores, 

properties, 

oxides, 

Majlic, 

Matter ,  folid, 
fluid, 

Mayow's  theory  of  light, 
Medicine, 

Mellitic  acid,  difeovery  of, 
properties, 
compofition, 

Membranes, 

Mercury,  hiftory  of, 
analyfis, 
properties, 
affinities, 
fulminating, 

Metals ,  importance  of, 
brilliancy, 
denfity, 
duCtility, 
fufibility, 
imperfeCt, 
perfeCt, 

Milk ,  properties  of  cow’s, 

feparates  into  two  parts, 
coagulation  of, 
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Milk,  ferments,  N°  2715 

compolition,  2717 

comparifon  of  different  kinds,  2719 
Millepedes ,  2876 

Mineral  cam  el  eon,  1652 

waters,  dalles  of,  21 94 

gafes,  2200 

falts,  2204 

analyfis,  2207 

Minerals,  9 

Mixture,  fource  of,  291 

Mixtures,  freezing,  274 

Molybdate  of  potalli,  985 

Molybdena,  hiffory  of  1333 

properties,  1337 

Molybdic  acid,  hiitory  of,  627 

properties,  6  28 

Mother  of  pearl,  2884 

Mucus  of  the  nofe,  2  73 5 

Muriate  of  potalh,  ufes  of,  958 

properties,  960 

compolition,  966 

lime,  1298 

Muriatic  acid,  names  of,  525 

properties,  528 

fuppofed  formation 

rof>  537 

m  S3 9 

affinities,  541 

Mufcles ,  ft  rupture  of,  2788 

compolition,  2792 

boiled,  2  794 

roafted,  2795 

properties,  2798 

Mujh ,  2  85  4 

Myrrh,  2492 

N. 

Narcotic  matter,  2418 

Natural  hiitory,  3 

philofopby,  4 

Newton's  theory  of  cohefion,  70 

cryltallization,  83 

Nickel,  hiitory  of,  1615 

properties,  1618 

alloy  of,  .  1624 

Nitrate  of  potalli,  properties,  942 

ufe,s>  954 

Nitric  acid,  names  of,  497 

hiitory,  498 

properties,  302 

abforbs  water,  304 

Nitrous  gas,  how  prepared,  369 

properties  of,  -  070 

combines  with  oxygen  372 
oxide  gas,  .  363 

properties  of,  363 

talte  and  fmell  of,  367 
Nomenclature,  new,  40 
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Oils,  fixed,  preparation  of,  N°  864 

properties,  866 

compolition,  868 

rancidity,  872 

#  ufes,  ’  877 

volatile,  characters  of,  879 

fragrance,  883 

fluidity,  884 

talte,  887 

ufes,  894 

Olibanum,  2487 

Opobalfamum,  2472 

Opoponax,  249  6 

Ofmium,  2  j  34 

Oxalate  of  potalli,  992 

Oxalic  acid  found  in  plants,  663 

properties  of,  665 

component  parts,  668 

affinities,  669 

Oxidation,  1 5 1 7 

Oxide,  '  363 

Oxygen ,  difeovery  of,  341 

how  obtained,  343 

properties,  343 

effeCts  of,  in  combultion,  346 
animals  live  in,  347 

combines  with  bodies,  348 

P. 

Palladium ,  properties  of,  2148 

Paracelfus ,  account  of,  26 

Particles,  frigorific,  271 

^arl,  2885 

white,  1669 

Percujjion,  fource  of  caloric,  277 

Pewter,  1822 

Philofophers  It  one,  23 

Phofphate  of  lime,  2834 

ammonia,  2835 

Phofphorous  acid, 

properties,  386 

compolition,  392 

affinities,  394 

Phoenicians, 

Phlogijlon,  fuppofed  to  be  light,  313 

P hofphorated  hydrogen  gas,  426 

Phofphoric  acid,  properties  of,  376 

Phofphorus,  hiitory  of,  413 

exilts  in  bones,  416 

how  obtained,  417 

purified,  418 

combultion  of,  424 

combines  with  azote,  425 

PiBet  on  caloric,  237 

experiments,  271 

Pinchbeck,  2014 

Pitch,  2463 

Plates,  explanation  of,  page  773 


o. 

Ochroit  earth,  analylis  of,  2887 

combines  with  car- 

bone,  2889 

characters  of,  2890 

Oils,  of  two  kinds,  861 
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Platina,  properties  of, 
falts, 

fulminating, 

alloys, 

Potajh,  names  of, 

preparation, 

purification, 

properties, 


n°  2126 
2132 

2135 

2136 

900 

901 
904 
908 


Potajh ,  ufes  of, 

Powder,  fulminating, 
Prieftley  on  air, 

on  water. 

Propolis , 

PruJJic  acid,  hiitory  of 
difeovery, 
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N°  913 
930 

3*7 

388 

2873 

774 

775 


examined  by  Macquer,  779 
Bergman,  781 
Scheele,  683 
properties,  796 

affinities,  801 

Pus,  nature  of,  2 71 64 

how  to  diitinguifh,  2769 

Pyrites,  190 1 

Pyrophorus  of  Canton,  144 


Quicklime, 

filver, 


O, 


R. 


1700 

2699 


Rabbits,  urine  of, 

Radiation  not  the  only  caufe  of  cooi¬ 
ng,  234 

Rays,  folar,  of  three  kinds,  301 

coloured  and  heated,  173 

invifible,  j  74 

Red  precipitate,  1728 

Reflection  of  light,  ^4 

RefraBion, 

RefleBion  of  caloric,  170 

Repulfttn ,  j69 

RefraBion ,  £  7  £ 

Reflns,  vegetable,  2457 

from  bile,  2633 

Refpiration ,  .  2  330 

changes  on  the  air,  2536 

.  .  blood,  2541 

Rofacic  acid,  origin  of,  81 1 

properties,  813 

RoM  2462 

S. 

SaclaBic  acid,  hiitory  of,  73  r 

Sagapenum,  249  3 

Saliva,  properties  of,  2723 

compolition,  2727 

of  the  horfe,  2728 

Sandarac,  246  c 

Sarcocol,  249, 

Saturation,  what,  ^4 

Scales,  2871 

ocammony,  2 4gg 

Sea-water,  properties  of,  2186 

Sebacic  acid,  properties  of,  804 

Secretions ,  morbid,  2764. 

Semen,  properties  of,  2744 

compolition,  27  C2 

Serum  of  blood,  * 

contains  gelatine,  2649 

fulphur,  2633 

falts,  265  j 

Sheep,  eves  of,  272  r 

Shells,  '  2883 

....  of  eSS'  ,  2864 

Sihca,  properties  of,  J44& 

S  F  Si/i, 
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Silk,  _  Ns 

Silver ,  hiftory  of, 
ores, 
analyfis, 
falts, 
alloys, 
fulminating, 

Skin,  epidermis  of, 
cutis 

rete  mucofum, 

Smelly  earthy, 

Soda,  names  of, 
purification, 
lalts, 

SpeBrum , 

Spermaceti,  properties  of, 

Stahl  improves  Beecher’s  theory, 
Starchy  properties  of, 

Steam ,  nature  of, 
caloric  of, 

Storaxt 

Stomach,  membrane  of, 

Strontites,  hiftory  of, 
properties, 
falts, 

Suher, 

Suberate  of  potafh, 

Suberic  acid,  properties  of. 

Succinic  acid,  hiftory  of, 
properties, 

Sugar,  tpan  ufa 61  ur  e  of, 
properties, 
component  parts, 

Sulphuric  acid,  properties, 
purification, 
Sulphurous  acid,  hiflory  of, 

Sulphur,  properties, 

Sun,  chief  fource  of  light, 

Styrax, 

Synovia, 

Tables  of  affinity  invented, 
enlarged, 

Tan, 

Tartaric  acid,  hiflory  of, 
properties, 
component  parts, 
affinities, 

Tartrate  of  potafh, 

Tears, 

properties, 

compofition. 

Teeth,  bones  of, 
enamel  of, 

Tellurium,  hiftory  of, 
properties, 
aCtion  of  alkalies  on, 
metals, 

Temperature,  change  of. 

Tendons , 

Thermometer, 

conftru&ion  of, 
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Thermometer,  Fahrenheit’s, 
Reaumur’s, 

Celfius’s, 

Delifle’s, 

Tin,  hiflory  of, 
ores, 

properties, 

affinities, 

falts, 

alloys, 

Tinfoil, 

Tinning ,  procefs  of, 

Tinplate, 

Titanium,  properties, 

Toad, 

Tortoife, 

Tungstate  of  potafh, 

Tungsten,  properties, 
alloys, 

Tungstic  acid,  hiflory,. 

properties, 

Turpeth  mineral, 
nitrous, 

U. 

Univerfal  medicine, 

Uranium,  difeovery  of, 
hiflory  ©f, 
properties, 

Urate  of  ammonia, 

Urea  how  obtained, 
properties, 
compofition, 

Uric  acid,  hiflory  of, 
properties, 

found  in  urinary  calculi, 


Urine, 


properties, 
component  parts, 
products  by  fpontaneous  de* 
compofition, 
of  the  horfe, 
cow, 
camel, 
rabbit, 

Guinea  pig, 


199 

200 
201 

1787 

1788 
1790 

1799 

1 800 
1817 
1790 
1956 

1955 

15*7 

2869 

2870 

984 

1554 
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I72O 

I728 

24 

1586 

1587 

*589 

2833 

2617 

2618 
2620 

806 

809 

2832 

2670 

2686 

2687 

2696 

2697 

2698 

2699 

2700 


graminivorous  animals,  2701 


carnivorous, 
birds, 
turtle 


V. 

Vapour ,  elaflicity  of, 

water  in  the  flate  of, 

Varnifb ,  copal, 
amber, 

Vegetables,  root  of, 
bark, 
pith, 
veffels, 
germination, 
food, 
leaves, 

decompofition, 


Vegetable  acids,  233*4 

Velocity  of  light,  130 

difeovered,  131 

confirmed,  132 

caloric,  240 

Vermilion ,  1701 

Vinous  fermentation,  2300 

phenomena  of,  2302 
Viper y  poifon  of,  2868 

W. 

Water,  adhefion  of,  to  glafs, 

bulk  increafed  by  freezing, 
effects  of, 
compofition, 
conjectures  concerning, 

Prieflley’s  experiments  on, 
Cavendifh’s, 

Watt’s, 

Lavoifier’s, 

Fourcroy’s, 
in  the  Rate  of  ice, 
liquid, 
vapour, 

Wax, 


64 

188 

190 

384 

387 

388 

389 

390 

39 1 
39* 

394 

395 

396 
2432 
2736 
2738 
1412 


of  the  ear, 

compofition, 

Wedgewood’s  pyrometer, 

Whey  from  milk  of  different  animals,  2722 
Wilcke ,  Mr,  his  method  of  ascertain¬ 
ing  the  capacity  of  bodies 
for  caloric,  263 

Wood,  2499 

conduCls  caloric,  2 50 

Woo/,  2853 

Y. 

Tali  of  egg,  .  2865 

compofition  of  2866 

Yttria,  hiftory  of,  *457 

properties,  1459 

fulphate  of,  1460 

nitrate  of,  1462 

phofphate  of,  1463 

carbonate  of,  1464 


2702 

2703* 

2704 

239 

396 

2470 

2479 

2257 

2258 
2260 

2262 

2263 
2270 
2284 
2298 


Z. 

Zinc,  hiftory  of, 

properties  of, 
phofphuret  of, 
fulphuret  of, 
fulphate  of, 
fulphite  of, 
nitrate  of, 
muriate  of, 
phofphate  of, 
carbonate  of, 
acetate  of, 

aCtion  of  alkalies  on, 

Zirconia,  hiftory  of, 
properties, 
affinities, 
falts, 

Zoophytes, 


*7 5* 
1754 
1760 
1762 
1764 
1768 
*773 
1 775 
*777 
1778 

*779 

I78O 

1484 

1486 

*49° 

1492 

2886 

CHEMNITZ, 


CHE  [7 

Chemnitz  .  CHEMNITZ,  Martin,  a  famous  Lutheran  di- 
^  II  vine,  the  difciple  of  Melan&hon,  was  born  at  Brltzen 
ierem‘  in  Brandenburg,  in  1522.  He  was  employed  in  feve- 
ral  important  negociations  by  the  princes  of  the  fame 
communion*,  and  died  in  1589.  His  principal  work 
is  the  examen  of  the  Council  of  Trent,  in  Latin. 
CHEMOSH.  See  Chamos. 

CHEMOSIS,  adifcafeof  the  eyes,  proceeding  from 
an  inflammation  5  wherein  the  white  of  the  eye  fwells 
above  the  black,  and  overtops  it  to  fuch  a  degree,  that 
there  appears  a  fort  of  gap  between  them.  Others  de¬ 
fine  it  to  be  an  elevation  of  the  membrane  which  fur- 
rounds  the  eye,  and  is  called  the  white ;  being  an  af¬ 
fection  of  the  eye,  like  white  flefh. 

CHENOPODIUM,  Goose-Foot,  or  Wild  Orach: 
See  Botany  Index . 

CHEPELIO,  an  ifland  in  the  bay  of  Panama  and 
province  of  Darien,  in  South  America,  fituated  about 
three  leagues  from  the  city  of  Panama,  which  it  fup- 
plies  with  provifions.  W.  Long.  81.  N.  Lat.  9. 

CHEPSTOW,  a  market  town  of  Monmouthfhire 
in  England,  feated  on  the  river  Wye,  near  its  mouth, 
in  W.  Long.  2.  40.  N.  Lat.  51.  40. 

CHE£),  or  Cherif,  the  prince  of  Mecca,  who  is,  as 
it  were,  high-prieft  of  the  law,  and  fovereign  pontiff  of 
all  the  Mahometans  of  whatever  fe6t  or  country  they 
be.  Sec  Caliph. 

The  grand  fignior,  fophis,  moguls,  khans  of  Tarta¬ 
ry,  &c.  fend  him  yearly  prefents,  efpecially  tapeftry  to 
cover  Mahomet’s  tomb  withal,  together  with  a  fump- 
tuous  tent  for  himfelf,  and  vaft  fums  of  money  to  pro¬ 
vide  for  all  the  pilgrims  during  the  17  days  of  their 
devotion. 

CHERASCO,  a  ftrong  and  confiderable  town  of 
Italy,  in  Piedmont,  and  capital  of  a  territory  of  the 
fame  name,  with  a  ftrong  citadel,  belonging  t©  the 
king  of  Sardinia,  where  he  retired  in  1706,  during  the 
fiege  of  Turin.  It  is  feated  at  the  confluence  of  the 
rivers  Sturia  and  Tanaro,  upon  a  mountain.  E.  Long. 

7.  55.  N.  Lat.  44.  35. 

CHERBURG,  a  fea-port  town  of  France,  in  Nor¬ 
mandy,  with  a  harbour  and  Auguftine  abbey.  It  is 
remarkable  for  the  fea-fight  between  the  Englifli  and 
French  fleets  in  1692,  when  the  latter  were  beat,  and 
upwards  of  twenty  of  their  men  of  war  burnt  near 
Cape  la  Hogue.  The  Britifh  landed  here  in  Auguft 
1758,.  and  took  the  town,  with  the  fhips  in  the  bafon, 
demolifhed  the  fortifications,  and  ruined  the  other 
works  which  had  been  long  carried  on  for  enlarging 
the  harbour,  and  rendering  it  more  fafe  and  conveni¬ 
ent..  Within  thefe  few  years  it  has  been  attempted 
again  to  improve  the  harbour,  and  rebuild  the  works  ; 
but  after  confiderable  progrefs  had  been  made,  a  great 
part  of  them  fuddenly  gave  way,  and  the  enterprife  it 
is  thought  will  not  be  again  refumed.  E.  Long.  1.38. 

N.  Lat.  49.  38. 

CHEREM,  among  the  Jews,  is  ufed  to  fignify  a 
fjpecies  of  annihilation.  See  Annihilation. 

I  he  Hebrew  word  cherem,  fignifies  properly  to  de- 
ftroy ,  exterminate,  devote ,  or  anathema tife . 

Cherem  is  like  wife  fometimes  taken  for  that  which 
is  confecrated,  vowed,  or  offered  to  the  Lord,  fo  that 
it  may  no  longer  be  employed  in  common  or  profane 
ufes.  No  devoted  thing  that  a  man  fliall  devote  unto 
the  Lord,  of  all  that  he  hath  of  man  and  beaft,  and 
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of  the  field  of  nis  poffeftion,  fhall  be  fold  or  redeemed  $  Cherem 
every  devoted  thing  is  moft  holy  to  the  Lord :  none  H 
devoted,  which  fliall  be  devoted  of  men,  fhall  be  re- ,  Cherub' 
deemed,  but  fhall  furcly  be  put  to  death.  There  are  ^ ^ 
fome  who  affert  that  the  perfons  thus  devoted  were  put 
to  death  \  whereof  Jephtha’s  daughter  is  a  memorable 
example.  Judges  xi.  29.  &c. 

Cherem  is  alfo  ufed  for  a  kind  of  excommunication 
in  ufe  among  the  Jews.  See  Niddui. 

CHERESOUL,  or  Chahrzul,  a  town  in  Turkey 
in  Alia,  capital  of  Curdiftan,  and  the  feat  of  a  begler- 
beg.  E.  Long.  45.  15.  N.  Lat.  36.  o. 

CHERILUS,  of  Samos,  a  Greek  poet,  flouriflied 
479  years  before  Chrift.  He  fung  the  victory  gained 
by  the  Athenians  over  Xerxes,  and  was  rewarded  with 
a  piece  of  gold  for  every  verfe.  His  poem  had  after¬ 
wards  the  honour  of  being  reliearfed  yearly  with  the 
works  of  Homer. 

CHER  LERI  A.  See  Botany  Index . 

CHERLESQUIOR,  in  Turkifh  affairs,  denotes  a 
lieutenant  general  of  the  grand  fignior’s  armies. 

.  CHERMES,  in  Zoology,  a  genus  of  infe&s  belong¬ 
ing  to  the  order  of  infeda  hemiptera.  See  Entomo¬ 
logy  Index . 

C HERMES  Mineral \  See  Kermes. 

#CHERLY  -island,  an  ifland  in  the  northern  ocean  j 
lying  between  Norway  and  Greenland,  in  E.  Long. 

20.  5.  N.  Lat.  75.  Ok  6 

Cheer T- Tree.  See  Prunus,  Botany  Index . 

CHERSO,  an  ifland  in  the  gulf  of  Venice,  w  ith  a 
town,  of  the  fame  name,  near  Croatia,  belonging  to  the 
Venetians.  The  air  is  good,  but  the  foil  ftony  ;  how¬ 
ever,  it  abounds  in  wine,  cattle,  oil,  and  excellent  ho¬ 
ney.  E.  Long.  15.  5.  N.  Lat.  45.  8. 

CHERSONESUS,  among  modern  geographers, 
the  fame  with  a  peninfula  ;  or  a  continent  almoft  en- 
compaffed  round  with  the  fea,  only  joining  to  the  main 
land  by  a  narrow  neck  or  ifthmus.  The  word  is 
Greek  ^nnin; }  of  xHT0*'  iandi  and  ifland ; 

which  fignifies  the  fame.  In  ancient  geography,  it 
was  applied  to  feveral  peninfulas  j  as  the  Cherfone- 
fus  Aurea,  Cimbrica,  Taurica,  and  Thraeica,  now* 
thought  to  be  Malacca,  Jutland,  Crim  Tartary,  and 
Romania. 

CHERT,  Petrosilex,  Lapis  Corneus,  the  Horn- 
Jlein  of  the  Germans.  See  Mineralocy  Index . 

CHERTZEY,  a  market  town  of  Surry  in  England, 
about  feven  miles  weft  from  Kingfton  upon  Thames. 

W.  Long.  30.  N.  Lat.  51.  25. 

CHERUB,  (plural,  Cherubim)  ;  a  celeftial  fpirit, 
which  in  the  hierarchy  is  placed  next  to  the  feraphim* 

See  Hierarchy. 

The  term  cherub,  in  Hebrew,  is  fometimes  taken  for 
a  calf  or  ox.  Ezekiel  fets  down  the  face  of  the  cherub 
as  fynonymous  to  the  face  of  an  ox.  The  word  cherub 
in  Syriac  and  Chaldee,  fignifies  to  till  or  plow,  which 
is  the  proper  work  of  oxen.  Cherub  alfo  fignifies 
Jlrong  and  powerful.  Grotius  fays,  that  the  cheru¬ 
bim  were  figures  much  like  that  of  a  calf.  Bochart 
thinks  likewife,  that  the  cherubim  were  more  like  to 
the  figure  of  an  ox  than  to  any  thing  befides  5  and 
Spencer  is  of  the  fame  opinion.  Laftly,  St  John,  in 
the  Revelation,  calls  cherubim  beafts.  Jofephus  fays 
the  cherubim  were  extraordinary  creatures,  of  a  figure 
unknown  to  mankind.  Clemens  of  Alexandria  be- 
5  F  3  lieves, 
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cherub  lieves,  that  the  Egyptians  imitated  the  cherubim  of 
jl  the  Hebrews  in  the  representations  of  their  Sphinxes 
Chefel  en.  an^  ^ejr  hieroglyphical  animals.  All  the  Several  de¬ 
scriptions,  which  the  Scripture  gives  us  of  cherubim, 
differ  from  one  another 3  but  all  agree  in  representing 
them  as  a  figure  compofed  of  various  creatures,  as  a 
man,  an  ox,  an  eagle,  and  a  lion.  Such  were  the 
cherubim  deferibed  by  Ezekiel.  Thofe  which  ISaiah 
Saw,  and  are  called  feraphitn  by  him,  had  the  figure 
of  a  man  with  fix  wings  3  with  two  whereof  they 
covered  their  faces,  with  two  more  they  covered  their 
feet,  and  with  the  two  others  they  flew.  Thofe 
which  Solomon  placed  in  the  temple  at  Jerufalem  are 
fuppofed  to  have  been  nearly  of  the  fame  form.  Thofe 
which  St  John  deferibes  in  the  Revelations  were  all 
eyes  before  and  behind,  and  had  each  fix  wings.  The 
firil  was  in  the  form  of  a  lion,  the  Second  in  that  of  a 
calf,  the  third  of  a  man,  and  the  fourth  of  an  eagle. 
The  figure  of  the  cherubim  was  not  always  uniform; 
fince  they  are  differently  deferibed  in  the  fhapes  of  men, 
eagles,  oxen,  lions,  and  in  a  composition  of  all  thefe 
figures  put  together.  Mofes  likewife  ealls  thefe  fym- 
bolical  or  hieroglyphical  reprefentations,  which  were 
embroidered  on  the  veils  of  the  tabernacle,  cherubim,  of 
codly  work.  Such  were  the  fymbolical  figures  which 
the  Egyptians  placed  at  the  gates  of  their  temples  and 
the  images  of  the  generality  of  their  gods,  which  were 
commonly  nothing  but  ftatues  compofed  of  men  and 
animals. 

CHERVIL.  See  Chjerophyllum,  Botany  In¬ 
dex, 

CHESAPEAK,  in  America,  one  of  the  largeft 
bays  in  the  known  world.  Its  entrance  is  between 
Cape  Charles  and  Cape  Henry  in  Virginia,  I  2  miles 
wide  3  and  it  extends  270  miles  to  the  northward, 
dividing  Virginia  and  Maryland.  Through  this  ex¬ 
tent  it  is  from  7  to  18  miles  broad,  and  generally  about 
9  fathoms  deep 3  affording  many  commodious  har¬ 
bours,  and  a  fafe  and  eafy  navigation.  It  receives  the 
waters  of  the  Sufquehannah,  Potomak,  Rappahannock, 
York,  and  James  rivers,  which  are  all  large  and  navi- 
gable. 

CHESELDEN,  William,  an  eminent  anatomid 
and  furgeon,  was  born  at  Burrow  on  the  Hill,  in  the 
county  of  Leiceficr,  defeended  from  an  ancient  family 
in  the  county  of  Rutland,  whofe  arms  and  pedigree 
are  in  Wright’*  “  Hiftory  of  Rutland.”  He  received 
the  rudiments  of  his  profeflional  fkill  at  Leicefter  3 
and  married  Deborah  Knight,  a  citizen’s  daughter, 
by  whom  he  had  one  daughter,  Williamina  Deborah. 
In  1713  he  publi filed  his  Anatomy  of  the  Human 
Body,  one  volume  8vo  3  and  in  1723,  A  Treatife  on 
the  High  Operation  for  the  Stone.  He  was  one  of 
the  earlieft  of  his  profefiion  who  contributed  by  his 
writings  to  raife  it  to  its  prefent  eminence.  In  the 
beginning  of  1736,  he  was  thus  honourably  mention¬ 
ed  by  Mr  Pope  :  “  As  foon  as  I  had  fent  my  laft 
letter,  I  received  a  mod  kind  one  from  you,  ex- 
preffing  great  pain  for  my  late  illnefs  at  Mr  Chefel- 
den’s.  I  conclude  you  was  eafed  of  that  friendly  ap- 
prehenfion  in  a  few  days  after  you  had  difpatchcd 
your’s,  for  mine  mud  have  reached  you  then.  I  wan¬ 
dered  a  little  at  your  query,  Who  Chefelden  was  ?  It 
ihows  that  the  trued  merit  does  not  travel  fo  far  any 
way  as  on  the  wings  of  poetry :  he  is  the  mod  noted 
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and  mod  defer  ving  man  in  the  whole  profefiion  of  chi-  CUfdden 
rurgery  3  and  has  faved  the  lives  of  thoufands  by  his 
manner  of  cutting  for  the  done.”  He  appears  to  have  t  TJ_e ^e/  r 
been  on  terms  of  the  mod  intimate  friendship  with  Mr 
Pope,  who  frequently,  in  his  Letters  to  Mr  Richard- 
fon,  talks  of  dining  with  Mr  Chefelden,  who  then  lived 
in  or  near  Queen  Square.  In  February  1 737,  Mr 
Chefelden  was  appointed  furgeon  to  Chelfea  hofpital. 

As  a  governor  of  the  Foundling  Hofpital,  he  fent  a 
benefa&ion  of  50I.  to  that  charity,  May  7.  1751,  in- 
clofcd  in  a  paper  with  the  following  lines  : 

’Tis  what  the  happy  to  th’  unhappy  owe 3 

For  what  man  gives,  the  gods  by  him  bedow.  Pope, 

He  died  at  Bath,  April  II.  1752,  of  a  diforder  arifing 
from  drinking  ale  after  eating  hot  buns.  Finding 
himfelf  uneafy,  he  fent  for  a  phyfician,  who  advifed 
vomiting  immediately  3  and  if  the  advice  had  been 
taken,  it  was  thought  his  life  might  have  been  faved. 

By  his  dire&ion,  he  was  buried  at  Chelfea. 

CHESHIRE,  a  maritime  county  of  England, 
bounded  by  Lancashire  on  the  north  3  Shropshire  and 
part  of  Flintfhire,  011  the  fouth  3  Derbyshire  and  Staf¬ 
fordshire,  on  the  ead  and  fouth-ead  3  and  Denbigh¬ 
shire,  and  part  of  Flintshire,  on  the  wed  and  north-wed. 

It  extends  in  length  about  44  miles,  in  breadth  25  3 
and  is  fuppofed  to  contain  125,000  inhabitants.  Both 
the  air  and  foil  in  general  are  good.  In  many  places 
of  the  country  are  peat-moffes,  in  which  are  often 
found  trunks  of  fir-trees,  fometimes  feveral  feet  under 
ground,  that  are  ufed  by  the  inhabitants  both  for  fuel 
and  candles.  Here  alfo  are  many  lakes  and  pools  well 
Stored  with  fifh  3  befides  the  rivers  Merfey,  Weaver, 
and  Dee,  which  lad  falls  into  a  creek  of  the  IriSh  fea 
near  Cheder.  This  county  alfo  abounds  with  wood  : 
but  what  it  is  chiefly  remarkable  for,  is  its  cheefe, 
which  has  a  peculiar  flavour,  generally  thought  not  to 
be  inferior  to  any  in  Europe  3  (fee  Cheese).  The 
principal  towns  arc,  Cheder  the  capital,  Cholmondely, 
Namptwitch,  &.c. 

William  the  Conqueror  ere£ted  this  county  into  a 
palatinate,  or  county  palatine,  in  favour  of  his  nephew 
Hugh  Lupus,  to  whom  he  granted  the  fame  fovereign- 
ty  and  jurifdi&ion  in  it  that  he  himfelf  had  in  the  red 
of  the  ifland.  By  virtue  of  this  grant,  the  town  of 
Cheder  enjoyed  fovereign  jurifdi&ion  within  its  own 
precindts  3  and  that  in  fo  high  a  degree,  that  the  earls 
held  parliaments,  confiding  of  their  barons  and  tenants, 
which  were  not  bound  by  the  a£ls  of  the  English  par¬ 
liament  :  but  the  exorbitant  power  of  the  palatinates 
was  at  lad  reduced  by  Henry  VIII.  3  however,  all 
cafes  and  crimes,  except  thofe  of  error,  foreign  plea, 
foreign  voucher,  and  high-treafon,  are  dill  heard  and 
determined  within  the  Shire.  The  earls  were  ancient¬ 
ly  fuperiors  of  the  whole  county,  and  all  the  landholders 
were  mediately  or  immediately  their  vaflals,  and  under 
the  like  fovereign  allegiance  to  them  as  they  were  to 
the  kings  of  England  3  but  the  earldom  was  united  to 
the  crown  by  Edward  III.  fince  which  time,  the  elded 
fons  of  kings  of  England  have  always  been  earls  of 
Cheder,  as  well  as  princes  of  Wales.  Chediire  fends 
four  members  to  parliament  3  two  for  the  county,  and 
two  for  the  capital. 

CHESNE,  Andrew  DU,  dyled  the  father  of  French 

hidory, 
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Iii.il ory,  was  born  in  1584.  He  wrote,  t.  A  hiflory 
of  the  popes.  2.  A  hiilory  of  England.  3.  An  in¬ 
quiry  into  the  antiquities  of  the  towns  of  France.  4. 
A  hiilory  of  the  cardinals.  5.  A  bibliotheea  of  the 
authors  who  have  written  the  hiilory  and  topography 
of  France,  &c.  He  was  cruflied  to  death  by  a  cart, 
in  going  from  Paris  to  his  country  lioufe  at  Verriere, 
in  1640. 

CHESNUT-tree.  See  Fagus,  Botany  Index. 

CHESS,  an  ingenious  game  performed  with  differ¬ 
ent  pieces  of  wood,  on  a  board  divided  into  64  fquares 
or  houfes ;  in  which  chance  has  fo  fmall  a  fliare,  that 
it  may  be  doubted  whether  a  perfon  ever  loll  a  game 
but  by  his  own  fault. 

Each  gameller  has  eight  dignified  pieces,  viz.  a 
king,  a  queen,  two  bilhops,  two  knights,  and  two 
rooks,  alfo  eight  pawns  :  all  which,  for  diflin&ion’s 
fake,  are  painted  of  two  different  colours,  as  white 
and  black. 

As  to  their  difpofition  on  the  board,  the  white 
king  is  to  be  placed  on  the  fourth  black  houfe  from 
the  corner  of  the  board,  in  the  firfl  and  lower  rank  ; 
and  the  blaek  king  is  to  be  placed  on  the  fourth 
white  houfe  on  the  oppofite,  or  adverfary’s,  end  of  the 
board.  The  queens  are  to  be  placed  next  to  the 
kings,  on  houfes  of  their  own  colour.  Next  to  the 
king  and  queen,  on  each  hand,  place  the  two  bilhops  ; 
next  to  them,  the  two  knights  ;  and  laft  of  all,  on 
the  corners  of  the  board,  the  two  rooks.  As  to  the 
pawns,  they  are  placed,  without  diftinflion,  on  the 
fecond  rank  of  the  houfe,  one  before  each  of  the  dig¬ 
nified  pieces. 

Having  thus  difpofed  the  men,  the  onfet  is  com¬ 
monly  begun  by  the  pawns,  which  march  flraight  for¬ 
ward  in  their  own  file,  one  houfe  at  a  time,  except 
the  firfl  move,  when  it  can  advance  two  houfes,  but 
never  moves  backwards  :  the  manner  of  their  taking 
the  adverfary’s  men  is  fidewife,  in  the  next  houfe 
forwards  ;  where  having  captivated  the  enemy,  they 
move  forward  as  before.  The  rook  goes  forward  or 
exofswife  through  the  whole  file,  and  back  again. 
The  knight  fkips  backward  and  forward  to  the  next 
houfe,  fave  one,  of  a  different  colour,  w  ith  a  fidcling 
march,  or  a  flope,  and  thus  kills  his  enemies  that  fall 
in  his  way,  or  guards  his  friends  that  may  be  expofed 
on  that  fide.  The  bifhop  walks  always  in  the  fame 
colour  of  the  field  that  he  is  placed  in  at  firfl,  forward 
and  backward,  aflope,  or  diagonally,  as  far  as  he  lifts. 
The  queen’s  walk  is  more  universal,  as  (lie  takes  all 
the  fleps  of  the  before-mentioned  pieces,  excepting 
that  of  the  knight ;  and  as  to  the  king’s  motion,  it  is 
one  houfe  at  a  time,  and  that  either  forward,  back¬ 
ward,  Hoping,  or  fidewife. 

As  to  the  value  of  the  different  pieces,  next  to  the 
king  is  the  queen,  after  her  the  rooks,  then  the  bi- 
(hops,  andlafl  of  the  dignified  pieces  comes  the  knight. 
The  difference  of  the  worth  of  pawns,  is  not  fo  great 
as  that  of  noblemen- j  only,  it  mufl  be  obferved,  that 
the  king’s  bifhop’s  pawn  is  the  befl  in  the  field,  and 
therefore  the  fkilful  gameller  will  be  careful  of  him. 


It  ought  alfo  to  be  obferved,  that  whereas  any  man 
may  be  taken,  when  he  falls  within  the  reach  of  any 
of  the  adverfary’s  pieees,  it  is  otherwife  with  the  king, 
who,  in  fuch  a  cafe,  is  only  to  be  faluted  with  the 
wrord  check ,  warning  him  of  his  danger,  out  of  which 
it  is  abfolutely  necefiary  that  he  move  ;  and  if  it  fo 
happen  that  he  eannot  move  without  expofing  liimfelf 
to  the  like  ineonveniency,  it  is  check-mate,  and  the 
game  is  loft.  The  rules  of  the  game  are, 

1.  In  order  to  begin  the  game,  the  pawns  mufl  be 
moved  before  the  pieces,  and  afterw  ards  the  pieces  mufl 
be  brought  out  to  fupport  them.  The  king’s,  queen’s, 
and  bifhop’s  pawns,  fliould  be  moved  firfl,  that  the 
game  may  be  well  opened  ;  the  pieces  mufl  not  be 
played  out  early  in  the  game,  becaufe  the  player  may 
thereby  lofe  his  moves  :  but  above  all,  the  game 
fhould  be  well  arranged  before  the  queen  is  played 
out.  Ufclefs  checks  lhould  alfo  be  avoided,  unlefs 
feme  advantage  is  to  be  gained  by  them,  bccaufe  the 
move  may  be  loft,  if  the  adverfary  can  either  take  or 
drive  the  piece  away. 

2.  If  the  game  is  crowded,  the  player  will  meet  with 
obftruftions  in  moving  his  pieces  ;  for  which  reafon 
he  fhould  exchange  pieces  or  pawns,  and  caflle  (a) 
his  king  as  foon  as  it  is  convenient,  endeavouring  at 
the  fame  time  to  crowd  the  adverfary’s  game,  which 
may  be  done  by  attacking  his  pieces  with  the  pawms, 
if  the  adverfary  fliould  move  his  pieces  out  too  foon. 

3.  The  men  fhould  be  fo  guarded  by  one  another, 
that  if  a  man  fliould  be  loll,  the  player  may  have  it  in 
his  powder  to  take  one  of  the  adverfary’s  in  return  ; 
and  if  he  can  take  a  fuperior  piece  in  lieu  of  that 
which  he  loll,  it  would  be  an  advantage,  and  diflrefs 
the  adverfary. 

#  4*  *1’ adverfary’s  king  fhould  never  be  attacked 
w  ithout  a  force  fufficient ;  and  if  the  player’s  king 
fhould  be  attacked  without  having  it  in  his  powder  to 
attack  the  adverfary’s,  he  fhould  offer  to  make  an  ex¬ 
change  of  pieces,  which  may  caufe  the  adverfary  to 
lofe  a  move. 

5.  The  board  fhould  be  looked  over  with  attention, 
and  the  men  reconnoitred,  fo  as  to  be  aware  of  any 
flrokc  that  the  adverfary  might  attempt  in  Y:onfequence 
of  his  lall  move.  If,  by  counting  as  many  moves  for¬ 
ward  as  pofiible,  the  player  has  a  profpeft  of  fueeefsy 
he  fliould  not  fail  doing  it,  and  even  facrifice  a  piece 
or  two  to  accomplifli  his  end. 

6.  No  man  fliould  be  played  till  the  board  is  tho¬ 
roughly  examined,  that  the  player  may  defend  liirn- 
felf  again!!  any  move  the  adverfary  has  in  view ;  nei¬ 
ther  fhould  ,  any  attack  be  made  till  the  confequences 
of  the  adverfary’s  next  move  are  confidered  >  and  when 
an  attack  may  with  fafety  be  made,  it  fhould  be  pur- 
fued  without  catching  at  any  bait  that  might  be  thrown 
out  in  order  for  the  adverfary  to  gain  a  meve,  and 
thereby  caufe  the  defigri  to  mifearry. 

7.  The  queen  fhould  never  fland  in  fuch  a  manner 
before  the  king,  that  the  adverfary,  by  bringing  a 
rook  or  biihop,  could  check  the  king  if  fhe  were  not 
there  ;  as  it  might  be  the  lofs  of  the  queen. 

8.  The 


(a)  Caflle  his  king ,  is  to  cover  the  king  with  a  caflle  j  which  is  done  by  a  certain  move  which  each  player 
lias  a  right  to  whenever  he  thinks  proper. 
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8.  The  adverfary’s  knight  fhould  never  be  fufFered  to 
check  the  king  and  queen,  or  king  and  rook,  or  queen 
and  rook,  or  the  two  rooks  at  the  fame  time  ;  efpe- 
eially  if  the  knight  is  properly  guarded  :  becaufe,  in 
the  two  firft  cafes,  the  king  being  forced  to  go  out  of 
check,  the  queen  or  the  rook  muft  be  loll ;  and  in  the 
two  laft  cafes  a  rook  muft  be  loft  at  leaft  for  a  worfe 
piece. 

9.  The  player  fhould  take  care  that  no  guarded 
pawn  of  the  adverfary’s  fork  two  of  his  pieces. 

10.  As  foon  as  the  kings  have  caftled  on  different 
fides  of  the  board,  the  pawns  on  that  fide  of  the  board 
fhould  be  advanced  upon  the  adverfary’s  king,  and  the 
pieces,  efpecially  the  queen  and  rook,  fhould  be  brought 
to  fupport  them  }  and  the  three  pawns  belonging  to 
the  king  that  is  caftled  muft  not  be  moved. 

11.  The  more  moves  a  player  can  have  as  it  were 
in  ambufeade,  the  better  j  that  is  to  fay,  the  queen, 
biftiop,  or  rook,  is  to  be  placed  behind  a  pawn  or  a 
piece,  in  fuch  a  pofition  as  that  upon  playing  that 
pawn  or  piece  a  check  is  difeovered  upon  the  adverfa¬ 
ry’s  king,  by  which  means,  a  piece  or  fome  advantage 
is  often  gained. 

12.  An  inferior  piece  fhould  never  be  guarded 
with  a  fuperior,  when  a  pawn  would  anfwer  the  fame 
purpofe  j  for  this  reafon,  the  fuperior  piece  may  re¬ 
main  out  of  play  j  neither  fhould  a  pawn  be  guarded 
with  a  piece  when  a  pawn  would  do  as  well. 

13.  A  well-fupported  pawn  that  is  paffed  often  cofts 
the  adverfary  a  piece  5  and  when  a  pawn  or  any  other 
advantage  is  gained  without  endangering  the  lofs  of 
the  move,  the  player  fhould  make  as  frequent  ex¬ 
changes  of  pieces  as  he  can.  The  advantage  of  a  paf¬ 
fed  pawn  is  this  :  for  example,  if  the  player  and  his 
adverfary  have  each  three  pawns  upon  the  board,  and 
no  piece,  and  the  player  has  one  of  his  pawns  on  .one 
fide  of  the  board,  and  the  other  two  on  the  other  fide, 
and  the  adverfary’s  three  pawns  are  oppofite  to  the 
player’s  two  pawns,  he  fhould  march  with  his  king  as 
foon  as  he  can,  and  take  the  adverfary’s  pawns  :  If 
the  adverfary  goes  with  his  king  to  fupport  them,  the 
player  fhould  go  on  to  queen  with  his  fmgle  pawns  ; 
and  then  if  the  adverfary  goes  to  hinder  him,  he  fhould 
take  the  adverfary’s  pawns,  and  move  the  others  to 
queen  (b). 

14.  When  the  game  is  near  finiflied,  each  party 
having  only  three  or  four  pawns  on  each  fide  of  the 
board,  the  kings  muft  endeavour  to  gain  the  move  in 
order  to  win  the  game.  For  inftance,  when  the  play¬ 
er  brings  his  king  oppofite  to  the  adverfary’s  with  only 
one  fquare  between,  he  will  gain  the  move. 

15.  If  the  adverfary  has  his  king  and  one  pawn  on 
the  board,  and  the  player  has  only  his  king,  he  can¬ 
not  lofe  the  game,  provided  he  brings  his  king  oppo¬ 
fite  to  the  adverfary’s,  when  the  adverfary  is  dire&ly 
before  or  on  one  fide  of  his  pawn,  and  there  is  only 
one  fquare  between  the  kings. 

16.  If  the  adverfary  has  a  bifhop  and  one  pawn  on 


the  rook’3  line,  and  this  bifhop  is  not  of  the  colour  Che 
that  commands  the  corner  fquare  the  pawn  is  going  '■~“v 
to,  and  the  player  has  only  his  king,  if  he  can  get 
into  that  corner,  he  cannot  lofe  ;  but,  on  the  contra¬ 
ry,  may  win  by  a  ftale  (c). 

17.  If  the  player  has  greatly  the  difadvantage  of  the 
game,  having  only  his  queen  left  in  play,  and  his  king 
happens  to  be  in  a  pofition  to  win,  as  above-mention¬ 
ed,  he  fhonld  keep  giving  check  to  the  adverfary’s 
king,  alw  ays  taking  eare  not  to  cheek  him  where  he 
can  interpofe  any  of  his  pieces  that  make  the  ftale  * 
by  fo  doing  he  will  at  laft  force  the  adverfary  to  take 
his  queen,  and  then  he  will  w’in  the  game  by  being  in 
a  ftale-mate. 

1 8.  The  player  fhould  never  cover  a  check  w  ith  a 
piece  that  a  pawn  pufhed  upon  it  may  take,  for  fear  of 
getting  only  the  pawn  in  exchange  for  the  piece. 

1 9.  A  player  fhould  never  crowd  his  adverfary  up 
with  pieces,  for  fear  of  giving  a  ftale-mate  inadver¬ 
tently,  but  always  fhould  leave  room  for  his  king  to 
move. 

By  way  of  corroborating  what  has  been  already  faid 
with  refpeft  to  this  game,  it  is  neceffary  to  warn  a 
player  againft  playing  a  timid  game.  He  fhould  never 
be  too  much  afraid  of  lofing  a  rook  for  an  inferior 
piece  *,  becaufe,  although  a  rook  is  a  better  pieee  than 
any  other  except  the  queen,  it  feldom  comes  into  play 
to  be  of  any  great  ufe  Till  at  the  end  of  the  game  5  for 
which  reafon  it  is  often  better  to  have  an  inferior  piece 
in  play,  than  a  fuperior  one  to  ft  and  ftill,  or  moving 
to  no  great  purpofe.  If  a  piece  is  moved,  and  is  im¬ 
mediately  drove  away  by  a  pawn,  it  may  be  reckoned 
a  bad  move,  beeaufe  the  adverfary  gains  a  double  ad¬ 
vantage  over  the  player,  in  advancing  at  the  fame 
time  the  other  is  made  to  retire  *,  although  the  firft 
move  may  not  feem  of  confequence  between  equal  ’ 
players,  yet  a  move  or  two  more  loft  after  the  firft, 
makes  the  game  fcarcely  to  be  recovered. 

There  never  wants  for  variety  at  this  game,  pro¬ 
vided  the  pieces  have  been  brought  out  regularly ;  but, 
if  otherwife,  it  often  happens  that  a  player  has  fcarce 
any  thing  to  play. 

Many  indifferent  players  think  nothing  of  the 
pawns,  whereas  three  pawns  together  are  ftrong  ^  but 
four,  which  conftitute  a  fquare,  with  the  aftiftance  of 
other  pieces,  well  managed,  make  an  invincible 
ftrength,  and  in  all  probability  may  produce  a  queen 
when  very  much  wanted.  It  is  true,  that  two  pawns 
with  a  fpace  between  are  no  better  than  one  •  and  if 
there  fhould  be  three  over  each  other  in  a  line,  the 
game  cannot  be  in  a  worfe  way.  This  fhows  that  the 
pawns  are  of  great  confequence,  provided  they  are 
kept  elofe  together. 

Some  middling  players  are  very  apt  to  rifk  lofing 
the  game  in  order  to  recover  a  piece  ;  this  i§  a  mil- 
take  \  for  it  is  much  better  to  give  up  a  pieee  and  at¬ 
tack  the  enemy  in  another  quarter  •  by  fo  doing,  the 
player  has  a  chance  of  fnatching  a  pawn  or  two  from, 

or 


(b)  To  queen ,  is  to  make  a  queen  5  that  is,  to  move  a  pawn  into  the  adverfary’s  back  row,  which  is  the  rule 
at  this  game  when  the  original  one  is  loft. 

(c)  When  the  king  is  blocked  up  fo  as  to  have  no  move  at  all. 
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or  gaining  Tome  advantage  over  the  adverfary,  whilft 
K  his  attention  is  taken  up  in  purfuing  this  piece. 

If  the  queen  and  another  piece  are  attacked  at  the 
fame  time,  and  that  by  removing  the  queen  the  piece 
mud  be  loft  5  provided  two  pieces  can  be  gained  in 
exchange,  for  the  queen,  the  queen  fhould  be  given 
up,  it  being  the  difference  of  three  pieces,  and  confc- 
quentiy  more  than  the  value  of  the  queen.  By  lofing 
the.  queen,  the  game  is  not  thrown  into  that  diforder 
which  it  would  otherwife  have  been  3  in  this  cafe  it 
would  be  judicious  to  give  the  queen  for  even  a  piece, 
or  a  pawn  or  two  3  it  being  well  known  among  goad 
players,  that  he  who  .  begins  the  attack,  and  cannot 
maintain  it,  being  obliged  to  retire,  generally  lofes  the 
game. 

A  player  (liould  never  be  fond  of  changing  without 
reafon,.  becaufe  the  adverfary,  if  he  is  a  good  player,' 
will  ruin  his  fituation,  and  gain  a  confiderable  advan¬ 
tage  over  him.  But  rather  than  lofe  a  move,  when  a 
player  is  ftronger  than  the  adverfary,  it  is  good  play  to 
change,  for  he  thereby  increafes  his  ftrength. 

When  the  game  is  almoft  drawn  to  a  conclufton, 
the  player  fhould  recoiled  that  his  king  is  a  capital 
piece,  and  confequently  fhould  keep  him  in  motion  ; 
by  fo  doing,  he  generally  gets  the  move,  and  often  the 
game. 

As  the  queen,  rook,  and  bifhop,  operate  at  a  diftancc, 
it  is  not  always  neceffary  in  the  attack  to  have  them 
near  the  adverfary’s  king. 

If  a  man  can  be  taken  with  different  pieces,  the 
player  fhould  take  his  time,  and  eonfider  which  of 
thofe  pieecs  is  the  beft  to  take  it  with. 

If  a  piece  can  be  taken  almoft  at  any  time,  the 
player  fhould  not  be  in  a  hurry  about  it,  but  try  to 
make  a  good  move  elfewhere  before  he  take  it. 

A  player  fhould  be  cautious  how  he  takes  his  adver- 
fary’s  pawn  with  his  king,  as  it  often  happens  to  be  a 
fafeguard  to  it. 

After  all  that  has  been  faid,  it  is  ftill  neceffary  for 
us  to  advife  thofe  who  would  play  well  at  this  game,  to 
be  very  cool  and  attentive  to  the  matter  in  quefiion  : 
for  it  is  impoffible  that  any  perfon  in  the  univerfe  can 
be  capable  of  playing  at  chefs  if  their  thoughts  are  em¬ 
ployed  elfewhere.  The  laws  at  this  game  are, 

1.  If  a  player  touches  his  man,  he  muft  play  it  3  and 
if  he  quits  it,  he  cannot  recal  it. 

2.  If  by  miftake  or  otherwife  a  falfe  move  is  played, 
and  the  adverfary  takes  no  notice  of  it  till  he  hath 
played  his  next  move,  it  cannot  be  recalled  by  either 
t>f  the  parties. 

3*  ^  ^  player  mifplaces  the  men,  and  he  plays  two 
moves,  it  is  at  the  option  of  the  adverfary  to  permit 
him  to  begin  the  game  or  not. 

4.  If  the  adverfary  plays  or  difeovers  a  check  to  a 
player’s  king,  and  give  no  notice  of  it,  the  player  may 
let  him  ftand  ftill  till  he  does. 


5.  After  the  king  is  moved,,  a  player  cannot  caftle. 

.  Sarafin  has  an  exprefs  treatife  on  the  different  opi¬ 
nions  of  the  origin  of  the  Latin  fckacchi,  whence  the 
trench  ethecs,  and  our  chefs ,  is  formed.  Menage  is 
alfo  very  full  on  the  fame  head.  Leunclavius  takes  it 
to  come  from  Ufcoches ,  famous  Turkifh  robbers  :  P. 
Sirmond,  from  the  German  /cache,  “  theft  3”  and  that 
from  calculus .  He  takes  chefs  to  be  the  fame  with  the 
ludus  leUrunculorum  of  the ‘'Romans,  but  mifkkenly,. 
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This  opinion  is  countenanced  by  Voffius  and  Salmaiius, 
who  derive  the  word  from  calculus ,  as  ufed  for  latvun - 
cuius .  G.  Tolofanus  derives  it  from  the  Hebrew, fc arch, 
va/avit,  and  mat,  mor tuns ;  whence  check  and  checkmate . 
Fabricius  fays,  a  celebrated  Perfian  aftronomer,  one 
Schatrenfeha,  invented  the  game  of  chefs  ;  and  gave  it 
his  own.  name,  which  it  ftill  bears  in  that  country.  Ni~ 
cod  derives  it  from  fchecque ,  or  xeque,  a  Mooriffi  word 
for  lord,  king,  and  prince.  Bochart  adds  that  j each  is 
originally  Pcrfian  3  and  that  fcachmat  in  that  language, 
figniftes  the  king  is.  dead.— The  opinion  of  Nieod  and 
Bochart,  which  is  likewife  that  of  Scriverius,  appears 
the  moft  probable*. 

Mr  I  wifs  mentions  a  fraall  treatife  on  chefs,  written 
as  he  fuppofes,  about  400  years  ago  ;  at  the  end  of 
which,  is  a  reprefen.tation  of  a  round  chefs-board,  tfith 
directions  for  placing  the  men  upon  it.  In  this  the 
knight  can  cover  the  64  fquares  on  the  board  at  as 
many  moves.  The  board  is  divided  into  thefe  64  parts 
by  four  concentric  circles,  having  an  empty  fpacc  in 
the  middle  3  and  each  of  thefe  is  divided  into  16  parts. 
Number  I  is  placed  in  the  outermoft  circle  5  number 
2  in  the.  third  circle  counting  inwards,  in  the  diviiion 
to  the  right  hand  of  the  former  3  number  3  is  placed 
in  the  outermoft  circle,  in  the  divifion  to  the  right  hand 
of  23  4  in  the  third  circle,  counting  inwards  to  the 
right  hand  of  three  3  and  thus  alternately  from  the 
firft  to  the  third,  and  from  the  third  to  the  hrft  circle, 

•  till  the  round  is  completed  by  16  on  the  third  circle  to 
the. left  hand  of  1.  Number  17  is  then  placed  on  the 
divifion  of  the  innermoft  circle  to  the  right  hand  of  1  5 
18  on  the  fecond  circle  counting  inwards,  to  the  ri^ht 
hand  of  17  5  and  thus  alternately  from  the  fourth*  to 
the  fecond,  and  from  the  fecond  to  the  fourth  circles 
until  the  round  is  completed  by  32,  dire&ly  below 
number  . 1.  Number  33  then  is  placed  on  the  third 
circle  dire&ly  to  the  right  hand  of  number  2  3  34  on 
the  fourth  circle,  to  the  right  hand  of  4  3  and  thus  al¬ 
ternately  between  the  third  and  fourth  circles,  until 
the  round  is  again  completed  by  48  on  the  fourth  cir¬ 
cle,  dire&ty  below  number  33.  The  numbers  are  now 
placed  in  a  retrograde  fafhion  3  50  on  the  outer  circle 
in  that  divifion  immediately  to  the  right  hand  of  1  ; 
51  on  the  third  circle,  to  the  left  hand  of  2  3  and  di- 
re&ly  below  number  32:  32  is  then  placed  on  the 
outer  circle,  immediately  on  the  left  hand  of  1  3  53 
on  the  third  circle  dircdly  to  the  left  hand  of  16;  and 
thus  alternately  on  the  firft  and  third  circles,  until  the 
laft  ground  is  completed  by  64  between  the  number  3 
and  5.  On  this  round  chefs-board,  fuppofing  the  black 
king  to  be  placed  in  number  48  on  the  fourth  circle, 
the  queen  ftands  on  number  17  at  his  left  hand  ;  the 
bifhops  in  33  and  2;  the  knights  18  and  47  3  the  caftlcs 
in  3  and  503  the  pawns  on  19,  4,  49,  64,  and  46,  51,. 
32,  1.  X he  white  king  will  then  ftand  in  23,  oppofite 
to  the  black  queen  3  the  white  queen  in  40  opnofite  to 
the  black  king,  and  fo  on.  In  playing  on  a  board  of 
this  kind,  it  will  be  found,  that  the  power  of  the  caftle 
is  double  to  that  in  the  common  game,  and  that  of  the 
bifhop  only  one  half  3  the  former  having  16  fquares  to 
range  in,  and  the  laft  only  four.  The  king  can  caftle 
only  one  way  3  and  it  is  very  difficult  to  bring  the 
game  to  a  conclufton. 

W  ith  regard  to  the  origin  of  the  game  at  chefs,  we 
are  much  in  the  dark.  1  hough  it  cams  to  us  from 
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Chefc*  the  Saracen?,  it  is  by  no  means  probable  that  they 
"™-J  were  the  original  inventors  of  it.  According  to  fome, 
it  was  invented  by  the  celebrated  Grecian  hero  Dio* 
medes.  Others  fay,  that  two  Grecian  brothers,  Lcdo 
and  Tyrrheno,  were  the  inventors  j  and  that  being 
much  preffed  with  hunger,  they  fought  to  alleviate  the 
pain  by  this  amufement. 

According  to  Mr  Irwin  it  is  a  game  of  Chinefe  in¬ 
vention.  During  his  refidence  in  India,  he  found  that 
a  tradition  of  this  nature  exifted  among  the  Bramins, 
with  whom  he  frequently  played  the  game.  ^ While 
he  was  at  Canton  in  1793,  lie  gives  the  following  ac¬ 
count  of  the  information  which  he  acquired  relative  to 
the  origin  of  the  game  of  chefs.  6  A  young  mandarin, 
of  the  profeflion  of  arms,  having  an  inquifitive  turn, 
was  my  frequent  vifitor  *,  and  what  no  queftions  could 
have  drawn  from  him,  the  accidental  fight  of  an  Eng- 
li(h  chefs-board  effected.  He  told  me,  that  the  Chi¬ 
nefe  had  a  game  of  the  fame  nature  *,  and  on  his  speci¬ 
fying  a  difference  in  the  pieces  and  board,  I  perceived, 
with  joy,  that  I  had  difcovered  the  defideratum  of  which 
I  had  been  fo  long  in  fearch.  The  very  next  day  my 
mandarin  brought  me  the  board  and  equipage  \  and  I 
found,  that  the  Bramins  were  neither  miftaken  touch¬ 
ing  the  board,  which  has  a  river  in  the  middle  to  di¬ 
vide  the  contending  parties*  nor  in  the  powers  of  the 
king,  who  is  entrenched  in  a  fort,  and  moves  only  in 
that  fpace,  in  every  dire&ion.  But,  what  I  did  not 
before  hear,  nor  do  I  believe  is  known  out  of  this 
country,  there  are  two  pieces,  whofe  movements  are 
diftinft  from  any  in  the  Indian  or  European  rame, 
The  mandarin,  which  anfwers  to  our  bifhop,  in  his  fta- 
tion  and  fidelong  courfe,  cannot,  through  age,  crofs  the 
.  river  ;  and  a  roeket-boy,  ft  ill  ufed  in  the  Indian  armies, 
who  is  ftationed  between  the  lines  of  each  party,  a6ls 
literally  with  the  motion  of  the  rocket,  by  vaulting 
over  a  man,  and  taking  his  adverfary  at  the  other  end 
of  the  board.  Except  that  the  king  has  his  two  fons  to 
fupport  him,  inftead  of  a  queen,  the  game,  in  other 
refpc&s,  is  like  ours  \  as  will  appear  in  the  plan  of  the 
board  and  pieces  I  have  the  honour  to  enclofe,  to¬ 
gether  with  dire&ions  to  place  the  men  and  play  the 
game. 

“  As  the  young  man  who  had  difcovered  this  to  me 
was  of  a  communicative  and  obliging  difpofition,  and 
was  at  this  time  purfuing  his  fludies  in  the  college  of 
Canton,  I  requeued  the  favour  of  him  to  confult  fuch 
ancient  books  as  might  give  fome  infight  into  the  pe¬ 
riod  of  the  introduction  of  chefs  into  China  \  to  con¬ 
firm,  if  poflible,  the  idea  that  (truck  me  of  its  having 
*  originated  here.  The  acknowledged  antiquity  of  this 
empire,  the  unchangeable  (late  of  her  cultoms  and 
manners,  beyond  that,  of  any  other  nation  in  the 
world  :  and  more  efpccially  the  fimplicity  of  the  game 
itfelf,  when  compared  to  its  compafs  and  variety  in 
other  parts,  appeared  to  give  a  colour  to  my  belief. 
That  I  was  not  difappointed  in  the  event,  I  have  no 
doubt  will  be  allowed,  on  the  perufal  of  the  tranfla- 


tion  of  a  manufeript  extradl,  which  my  friend  Tinqua  Cl 
brought  me,  in  compliance  with  my  defire ;  and 
which,  accompanied  by  the  Chinefe  manufeript,  goes 
under  cover  to  your  lordftup.  As  the  mandarin  fo- 
lemnly  allured  me  that  he  took  it  from  the  work  quot¬ 
ed,  and  the  tranftation  has  been  as  accurately  made  as 
poflible,  I  have  no  hefitation  to  deliver  the  papers  as 
authentic. 

“  From  thefe  premifes  I  have  therefore  Ventured  to 
make  the  following  inferences  ' That  the  game  of 
chefs  is  probably  of  Chinefe  origin.  That  the  con¬ 
fined  fituation  and  powers  of  the  king,  refembling 
thofe  of  a  monarch  in  the  eaftern  parts  of  the  world, 
countenance  this  fuppofition  5  and  that,  as  it  travelled 
weftward,  and  defeended  to  later  times,  the  fovereign 
prerogative  extended  itfelf,  until  it  became  unlimited, 
as  in  our  (late  of  the  game.  That  the  agency  of  the 
princes,  in  lieu  of  the  queen,  befpeaks  forcibly  the  na* 
ture  of  the  Chinefe  cuftoms,  which  exclude  females 
from  all  power  or  influence  whatever  *,  which  princes, 
in  its  paflage  through  Perfia,  were  changed  into  a 
(ingle  vizier,  or  miniftcr  of  (late,  writh  the  enlarged 
portion  of  delegated  authority  that  exifis  there  \  in* 
ltead  of  whom,  the  European  nations,  with  their  ufual 
gallantry,  adopted  a  queen  on  the  board  (d)*  That 
the  river  between  the  parties  is  expreflive  of  the  gene* 
ral  face  of  the  country,  where  a  battle  could  hardly 
be  fought  without  encountering  an  interruption  of  this 
kind,  which  the  foldier  was  here  taught  to  overcome  3 
but  that,  on  the  introdu&ion  of  the  game  into  Perfia, 
the  board  changed  with  the  dry  nature  of  the  region, 
and  the  contefi:  was  decided  on  terra  firma.  And  laft> 
ly,  that  in  no  account  of  the  origin  of  chefs,  that  I 
have  read,  has  the  tale  been  fo  chara&erillic  or  con* 
fiftent  as  that  which  I  have  the  honour  to  offer  to  the 
Irifli  academy.  With  the  Indians,  it  was  defigned  by 
a  Bramin  to  cure  the  melancholy  of  the  daughter  of  a 
rajah.  With  the  Perfians,  my  memory  does  not  aflifl 
me  to  trace  the  fable  \  though,  if  it  were  more  to  the 
purpofe,  I  think  I  fhould  have  retained  it.  But,  with 
the  Chinefe,  it  was  invented  by  an  experienced  foldier, 
on  the  principles  of  war.  Not  to  difpel  love-fick  va¬ 
pours,  or  in(lru6l  a  female  in  a  fcience  that  could  nei¬ 
ther  benefit  nor  inform  her  *,  but  to  quiet  the  murmurs 
of  a  difeontented  foldiery  \  to  employ  their  vacant 
hours  in  lelfons  on  the  military  art,  and  to  cherifh  the 
fpirit  of  conquefl:  in  the  bofom  of  winter-quarters.  Its  - 
age  is  traced  by  them  on  record  near  two  centuries  be¬ 
fore  the  Chriftian  era*,  and  among  the  numerous  claims 
for  this  noble  invention,  that  of  the  Chinefe,  who  call 
it  by  way  of  diftin&ion,  chong  he ,  or  the  royal  game ,  ap¬ 
pears  alone  to  be  indifputabje.” 

Tranjlation  of  an  ExtraB  from  the  Concutn ,  or  Chinefe 
Annals ,  refpe&ing  the  Invention  of  the  Game  of  Chefs , 
delivered  to  me  by  Tinqua ,  a  Soldier  Mandarin  of  the 
Province  of  Fokien . 

“  Three  hundred  and  feventy-nine  years  after  the 
,  time 


(d)  That  on  the  acquifition  of  fo  flrong  a  piece  as  the  vizier,  the  pao  were  fupprefied,  this  poflefiinr  powers 
unintelligible,  at  that  time,  to  other  nations  ;  and  three  pawns  added,  in  confequence,  to  make  up  the  num* 
ber  of  men  *,  and  that  as  difeipline  improved,  the  lines,  which  are  draggling  on  the  Chinefe  board,  might  have 
been  clofed  on  ours* 
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Chefs,  time  of  Confucius,  or  one  thoufand  nine  hundred  and 
— v— '  fixty-five  years  ago,  Hung  Cochu,  king  of  Kiangnan, 
fent  an  expedition  into  the  Shenfi  country,  under  the 
command  of  a  mandarin,  called  Hanfing,  to  conquer 
it*  After  one  fuccefsful  campaign,  the  foldiers  were 
put  into  winter  quarters  \  where,  finding  the  weather 
much  colder  than  what  they  had  been  accuftomed  to, 
and  being  alfo  deprived  of  their  wives  and  families, 
the  army,  in  general,  became  impatient  of  their  fitua- 
tion,  and  clamorous  to  return  home.  Hanfing,  upon 
this,  revolved  in  his  mind  the  bad  confequences  of 
complying  with  their  wifhes.  The  neceftity  of  Tooth¬ 
ing  his  troops,  and  reconciling  them  to  their  pofition, 
appeared  urgent,  in  order  to  finifh  his  operations  in 
the  enfuing  year.  He  was  a  man  of  genius,  as  well 
as  a  good  foldier  5  and  having  contemplated  fome  time 
on  the  fubjeft,  he  invented  the  game  of  ehefs,  as  well 
for  an  amufement  to  his  men  in  their  vacant  hours,  as 
to  inflame  their  military  ardour,  the  game  being  whol¬ 
ly  founded  on  the  principles  of  war.  The  ftratagem 
fucceeded  to  his  wifh.  The  foldiery  were  delighted 
with  the  game  \  and  forgot,  in  their  daily  contefts  for 
vi£lory,  the  inconveniences  of  their  poll.  In  the  fpring 
the  general  took  the  field  again  \  and,  in  a  few  months, 
added  the  rich  country  of  Shenfi  to  the  kingdom  of 
Kiangnan,  by  the  defeat  and  eapture  of  its  king,  Chou- 
payuen,  a  famous  warrior  among  the  Chinefe.  On 
this  conqueft  Hung  Cochu  afiumed  the  title  of  em¬ 
peror,  and  Choupayuen  put  an  end  to  his  own  life  in 
iefpair. 

Explanation  of  the  Poftion ,  Powers ,  and  Moves  of  the 
Pieces  on  the  Chinefe  Chefs-board ,  or  Chong  Ke 
( Royal  Game). 

“  As  there  are  nine  pieces  inftead  ef  eight,  to  oc¬ 
cupy  the  rear  rank,  they  {land  on  the  lines  between, 
und  not  within,  the  fquares.  The  game  is  confequent- 
ly  played  on  the  lines. 

“  The  king,  or  chong,  {lands  on  the  middle  line  of 
this  row.  His  moves  refemble  thofe  of  our  king,  but 
are  confined  to  the  fortrefs  marked  out  for  him. 

“  The  two  princes,  or  fou,  Hand  on  each  fide  of  him, 
and  have  equal  powers  and  limits., 

“  The  mandarins,  or  tehong,  anfwer  to  our  biftiops, 
and  have  the  fame  moves,  except  that  they  cannot 
crofs  the  water  or  white  fpaee  in  the  middle  of  the 
board  to  annoy  the  enemy,  but  {land  on  the  defen- 
live. 

“  The  knights,  or  rather  horfes,  called  triad ,  {land 
and  move  like  ours  in  every  refpedl. 

“  The  war-chariots,  or  tche,  refemble  our  rooks  or 
caftles. 

“  The  rocket-boys,  or  pab,  are  pieces  whofe  mo¬ 
tions  and  powers  were  unknown  to  us.  They  a<ft  with 
the  direction  of  a  rocket,  and  can  take  none  of  their 
adverfary’s  men  that  have  not  a  piece  or  pawn  inter¬ 
vening.  To  defend  your  men  from  this  attack,  it  is 
neceffary  to  open  the  line  between,  either  to  take  off 
the  check  on  the  king,  or  to  fave  a  man  from  being 
captured  by  the  pab.  Their  operation  is,  otherwife, 
like  that  of  the  rook.  Their  ftations  are  marked  be¬ 
tween  the  pieces  and  pawns. 

“  The  five  pawns,  or  ping,  make  up  the  number  of 
the  men  equal  to  that  of  our  board.  Inflead  of  taking 
Vol.  V.  Part  II.  * 
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fideways,  like  ours,  they  have  the  rook’s  motion,  ex-  Chek. 
cept  that  it  is  limited  to  one^Jlcp,  and  is  not  retro- 
grade.  Another  impoitant  point,  in  which  the  ping 
differs  from  ours,  is  that  they  continue  in  Jlatu  quo, 
after  reaching  their  adverfary’s  head  quarters.  It  will 
appear,  however,  that  the  Chinefe  pieces  far  exceed 
the  proportion  of  ours ;  which  oecaflons  the  whole 
force  of  the  eonteft  to  fall  on  them,  and  thereby  pre¬ 
cludes  the  beauty  and  variety  of  our  game,  when  re¬ 
duced  to  a  llruggle  between  the  pawns,  who  are  ca¬ 
pable  of  the  higheft  promotion,  and  often  change  the 
fortune  of  the  day.  The  polls  of  the  ping  are  marked 
in  front  *  Irijb 

But  according  to  Sir  William  Jones,  this  game  is  of  Tratf  v°b 
Hindoo  invention.  “If  evidence  were  required  to  prove  V* 
this  fa6l  (fays  he  f),  we  maybe  fatisfied  with  the  tefti-  \  Afiatic 
mony  of  the  Perfians,  who,  though  as  much  inclined  as  Rf  arches t 
other  nations  to  appropriate  the  ingenious  inventions  of voL  **• 
a  foreign  people,  unanimoufiy  agree  that  the  game  wasmem‘ 
imported  from  the  weft  of  India  in  the  fixth  century  of 
our  era.  It  feems  to  have  been  immemorially  known 
in  Hindofan  by  the  name  of  Cheturanga,  i.  e.  the  four 
anga's,  or  members  of  any  army ;  which  are  thefe,  ele¬ 
phants,  horfes,  chariots,  and  foot  foldiers ;  and  in  this 
fenfe  the  word  is  frequently  ufed  by  epic  poets  in  their 
defeription  of  real  armies.  By  a  natural  corruption  of 
the  pure  Sanfcrit  word,  it  was  changed  by  the  old  Per¬ 
sians  into  Chetrang ;  but  the  Arabs  who  foon  after 
took  poffeftion  of  their  country,  had  neither  the  initial 
nor  final  letter  of  that  word  in  their  alphabet,  and  con¬ 
sequently  altered  it  further  into  Shetranj ,  whieh  found 
its  way  prefently  into  the  modern  Perfian,  and  at  length 
into  the  dialers  of  India,  where  the  true  derivation  of 
the  name  is  known  only  to  the  learned.  Thus  has  a 
very  fignificant  word  in  the  facred  language  of  the 
Brahmins  been  transformed  by  fucceffive  changes  into 
ax ed re% ,  fcacchi,  echecs,  chefs,  and,  by  a  whimfieal  con¬ 
currence  of  circumftances,  has  given  birth  to  the  Eng- 
lifh  wrord  check,  and  even  a  name  to  the  exchequer  of 
Great  Britain.” 

.It  is  confidently  afferted,  that  Sanfcrit  books  on  chefs 
exift  in  Bengal ;  but  Sir  William  had  feen  none  of  them 
when  he  wrote  the  memoir  which  we  have  quoted.  He 
exhibits,  how  ever,  a  defeription  of  a  very  ancient  Indian 
game  of  the  fame  kind,  but  more  complex,  and  in  his 
opinion  more  modern,  than  the  fimpie  chefs  of  the  Per - 
fans.  This  game  is  alfo  called  Chaturanga,  but  more 
frequently  Chaturaji,  or  the  four  kings,  finee  it  is  played 
by  four  perfons  reprefenting  as  many  princes,  two  allied 
armies  combating  on  eaeh  fide.  The  defeription  is  ta¬ 
ken  from  a  book  ealled  Bhawifya  Pur  an;  in  which  the 
form  and  principal  rules  of  this  fi&itious  warfare  are 
thus  laid  down  :  “  Eight  fquares  being  marked  on  all 
fides,  the  red  army  is  to  be  plaeed  on  the  eaft,  the  green 
to  the  fouth,  the  yellow  to  the  w’eft,  and  the  black  to 
the  north.  Let  the  elephant  (fays  the  author  of  the 
Pur  an)  {land  on  the  left  of  the  king;  next  to  him  the 
horfe ;  then  the  boat ;  and  before  them  all,  four  foot 
foldiers  ;  but  the  boat  muft  be  placed  in  the  angle  of 
the  board.” 

“  From  this  paffage  (fays  the  prefident)  it  clearly 
appears,  that  an  army  with  its  four  atigds  muft  be  pla¬ 
ced  011  eaeh  fide  of  the  board,  finee  an  elephant  could 
not  Hand,  in  any  other  pofition,  on  the  left  hand  of  each 
king;  and  IUdhacant  (a  Pandit)  informed  me,  that 
5  G  the 
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tile  board  confided,  like  ours,  of  64  fquares,  half  of 
them  occupied  by  the  forces,  and  half  vacant.  He  ad¬ 
ded,  that  this  game  is  mentioned  in  the  oldefl  law  books, 
and  that  it  was  invented  by  the  wife  of  a  king,  to  amufe 
him  with  an  image  of  war,  while  his  metropolis  was  be- 
fieged  in  the  fecond  age  of  the  world.  A  Jhip  or  boat 
is  abfurdly  fubdituted,  we  fee,  in  this  complex  game,  for 
the  radii,  or  armed  chariot,  which  the  Bengalefe  pro- 
nounce  rodh,  and  which  the  Perfians  changed  into  rokh  ; 
whence  came  the  rook  of  fome  European  nations  ;  as 
the  vierge  and  fal  of  the  French  are  fuppofed  to  be  cor¬ 
ruptions  of  fer%  and  fil,  the  prime  mimjler  and  elephant 
of  the  Perfians  and  Arabs.” 

As  fortune  is  fuppofed  to  have  a  great  fhare  in  de¬ 
ciding  the  fate  of  a  battle,  the  ufe  of  dice  is  introduced 
into  this  game  to  regulate  its  moves ;  for  (fays  the  Pu- 
ran)  “  if  cinque  be  thrown,  the  king  or  a  pawn  mud  be 
moved  }  if  qualre,  the  elephant  ;  if  trois,  the  horfe  ;  and 
if  deux,  the  boat.  The  king  paffes  freely  on  fall  fides, 
but  over  one  fquare  only  •,  and  with  the  fame  limitation 
the  pawn  moves,  but  he  advances  flraight  forward,  and 
kills  his  enemy  through  an  angle.  The  elephant  marches 
in  all  directions  as  far  as  his  driver  pleafes  the  horfe 
runs  obliquely,  traverfmg  the  fquares*,  and  the  Jhip 
goes  over  two  fquares  diagonally.”  The  elephant  we 
find,  has  the  powers  of  our  queen ,  as  we  are  pleafed  to 
call  the  general  or  minijler  of  the  Perfians  *,  and  the  Jhip 
has  the  motion  of  the  piece  to  which  we  give  the  unac¬ 
countable  appellation  of  biJJjop,  but  with  a  reftriftion 
which  mud  greatly  leffen  its  value. 

In  the  Puran  are  next  exhibited  a  few  general  rules 
and  fuperficial  directions  for  the  conduCt  of  the  game. 
Thus,  “  the  pawns  and  the  Jhip  both  kill  and  may  be 
voluntarily  killed  *  while  the  king,  the  elephant ,  and  the 

-f0y  may  day  the  foe,  but  mud  not  expofe  themfelves 
to  be  dam.  Let  each  player  preferve  his  own  forces 
with  extreme  care,  fecuring  his  king  above  all,  and  not 
facrificing  a  fuperior  to  keep  an  inferior  piece.”  Here 
(fays  the  prefident)  the  commentator  on  the  Pur' an  ob- 
ferves;  that  the  horfe,  who  has  the  choice  of  eight  moves 
from  any  central  pofition,  mud  be  preferred  to  the  Jlnp, 
which  has  only  the  choice  of  four .  But  the  argument 
would  not  hold  in  common  game,  where  the  bifhop 
and  tower  command  a  whole  line,  and  where  a  knight  is 
always  of  lefs  value  than  a  tower  in  a 61  ion,  or  the  bi- 
diop  of  that  fide  on  which  the  attack  is  begun.  u  It 
is  by  the  overbearing  power  of  the  elephant  (continues 
the  Pur' an)  that  the  king  fights  boldly  }  let  the  whole 
army  therefore,  be  abandoned  in  order  to  fecure  the 
elephant .  The  king  mud  never  place  one  elephant  be¬ 
fore  another,  unlefs  he  be  compelled  by  want  of  room, 
for  he  would  thus  commit  a  dangerous  fault  $  and  if  he 
can  day  one  of  two  hoftile  elephants,  he  mud  dedroy 
that  on  his  left  hand.” 

What  remains  of  the  paffage  which  was  copied  from 
Sir  William  Jones,  relates  to  the  feveral  modes  in  which 
a  partial  fuccefs  or  complete  viftory  may  be  obtained 
by  any  one  of  the  four  players  *,  for,  as  in  a  difpute  be¬ 
tween  two  allies,  one  of  the  kings  may  fometimes  af- 
iume  the  command  of  all  the  forces,  and  aim  at  a  fepa- 
ratc  conqued.  Fird,  “  When  any  one  king  has  placed 
himfelf  on  the  fquare  of  another  king  (which  advantage 
is  called  finhafana  or  the  throne),  he  wins  a  dake,  which 
is  doubled  if  he  kill  the  adverfe  monarch  when  he  feizes 
his  place  j  and  if  he  can  feat  himfelf  on  the  throne  of 


his  ally,  he  takes  the  command  of  the  whole  army.” 
Secondly,  u  If  he  can  occupy  fuccedfively  the  thrones'* 
of  all  the  three  princes,  he  obtains  the  viftory,  which  is 
named  cheturaji  ;  and  the  dake  is  doubled  if  he  kill  the 
lad  of  the  three,  juft  before  he  takes  pofftflion  of  his 
throne  ;  but  if  he  kill  him  on  his  throne,  the  dake  is 
quadrupled.  Both  in  giving  the  finhafana  and  the  che¬ 
turaji,  the  king  mud  be  fupported  by  the  elephants,  or 
by  all  the  forces  united.”  Thirdly,  “  When  one  player 
has  his  own  king  on  the  board,  but  the  king  of  his 
partner  has  been  taken,  he  may  replace  his  captive  ally, 
if  he  can  feize  both  the  adverfe  kings  *,  or  if  he  cannot 
effe6t  their  capture,  he  may  exchange  his  king  for  one 
of  them,  againd  the  general  rule,  and  thus  redeem  the 
allied  prince,  who  will  fupply  his  place.”  This  advan¬ 
tage  has  the  name  of  nripacrijhta ,  or  recovered  by  the 
king .  Fourthly,  “  If  a  pawn  can  march  to  any  fquare 
on  the  oppofite  extremity  of  the  board,  except  that 
of  the  king,  or  that  of  the  diip,  he.  affumes  whatever 
power  belonged  to  that  fquare.”  Here  we  find  the 
rule,  with  a  flight  exception,  concerning  the  advance¬ 
ment  of  pawns,  which  often  occafions  a  mod  intend¬ 
ing  druggie  at  our  common  chefs  \  but  it  appears  that, 
in  the  opinion  of  one  ancient  writer  on  the  Indian 
game,  this  privilege  is  not  allowable  when  a  player  has 
three  pawns  on  the  board  j  but  when  only  one  pawn 
and  one  lhip  remains,  the  pawn  may  advance  even  to 
the  fquare  of  a  king  or  a  diip,  and  affume  the  power  of 
either.  Fifthly,  According  to  the  people  of  Lanee, 
where  the  game  was  invented,  “  there  could  be  neither 
viftory  nor  defeat  if  a  king  were  left  on  the  plain  with¬ 
out  force  •  a  fituation  which  they  named  cacacaffjdka 
Sixthly,  “  If  three  fhips  happen  to  meet,  and  the  fourth 
fhip  can  be  brought  up  to  them  in  the  remaining  angle, 
this  has  the  name  of  vrihannauca  ;  and  the  player  of  the 
fourth  feizes  all  the  others.” 

The  account  of  this  game  in  the  original  Sanfcrit  is 
in  verfe. 

This  game  was  very  fafhionable  in  former  times  in 
every  part  of  Europe  ^  though  in  this  country  it  is 
not  now  very  common,  probably  on  account  of  the 
intenfe  application  of  thought  required  to  play  at  it. 
It  has  long  been  a  favourite  of  the  Icelanders  and 
other  northern  people.  There  is  little  difference  between 
their  game  and  ours. 

The  game  of  chefs  has  been  generally  praftifed  by 
the  greated  warriors  and  generals  *,  and  fome  have  even 
fuppofed  that  it  was  neceffary  for  a  military  man  to  be 
well  {killed  in  this  game.  It  is  a  game  which  has 
fomething  in  it  peculiarly  interefting.  We  read 
that  Tamerlane  was  a  great  chefs-player,  and  was  en¬ 
gaged  in  a  game  during  the  very  time  of  the  decifive 
battle  with  Bajazet  the  Turkidi  emperor,  who  was  de¬ 
feated  and  taken  prifoner.  It  is  alfo  related  of  A1  A- 
min,  the  caliph  of  Bagdad,  that  he  was  engaged  at  chefs 
with  his  freedman  Kuthar  at  the  time  when  A1  Ma- 
mun’s  forces  were  carrying  on  the  liege  of  that  city 
with  fo  much  vigour  that  it  was  on  the  point  of  being 
carried  by  affault.  X)r  Hyde  quotes  an  Arabic  hidory 
of  the  Saracens,  in  which  the  caliph  is  faid  to  have 
cried  out  when  warned  of  his  danger,  Let  me  alone, 
for  I  fee  checkmate  againd  Kuthar  !  We  are  told  that 
Charles  I.  was  at  chefs  when  news  were  brought  of  the 
final  intention  of  the  Scots  to  fell  him  to  the  Englifh  ^ 
but  fo  little  was  lie  difeompofed  by  this  alarming  in¬ 
telligence. 
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teliigence,  that  he  continued  his  game  with  the  utmoft 
cdmpofurc  3  fo  that  no  perfon  could  have  known  that 
the  letter  he  received  had  given  him  information  of 
any  thing  remarkable.  King  John  was  playing  at 
chefs  when  the  deputies  from  Rouen  came  to  acquaint 
him  that  their  city  was  befieged  by  Philip  Auguflus  3 
but  he  would  not  hear  them  until  he  had  iinifhed  his 
game. 

The  following  remarkable  anecdote  we  have  from 
Dr  Robertfon  in  his  Hiftory  of  Charles  V.  John  Fre¬ 
deric,  eledlorof  Saxony,  having  been  taken  prifoner  by 
Charles,  was  condemned  to  death.  The  decree  was  in¬ 
timated  to  him  while  at  chefs  with  ErneR  of  Brunf- 
%vic,  his  fellow-prifoner.  After  a  fliort  paufe,  and  ma¬ 
king  fome  refledlion  on  the  irregularity  and  injuflice 
of  the  emperor’s  proceedings,  he  turned  to  his  antago- 
nili,  whom  he  challenged  to  finifh  the  game.  He  play¬ 
ed  with  his  ufual  ingenuity  and  attention  3  and  having 
beat  ErneR,  expreffed  all  the  fatisfadlion  that  is  com¬ 
monly  felt  on  gaining  fuch  victories.  He  was  not, 
however,  put  to  death,  but  fet  at  liberty  after  five’ 
years  confinement. 

In  the  Chronicle  of  the  Moorifh  kings  of  Granada 
we  find  it  related,  that  in  1396,  Mehemed  Baiba  feized 
upon  the  crown  in  prejudice  of  his  elder  brother,  and 
spaded  his  life  in  one  continual  round  of  difaflers.  His 
wars  with  Caftile  were  invariably  unfuccefsful  3  and  his 
death  was  occafioned  by  a  poifoned  veil.  Finding  his 
cafe  defperate,  he  difpatched  an  officer  to  the  fort  of 
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This,  like  the  former,  died  with  its  inventor.  The 
chefs-board  of  Tamerlane  was  a  parallelogram,  having 
1 1  fquares  one  way  and  1 2  the  other.  In  the  Me-  , 
moirs  of  the  late  Marfhal  Keith,  we  find  it  related, 
that  he  invented  an  amufement  fomething  fimilar  to 
that  of  chefs,  with  which  the  king  of  Pruffia  was  high¬ 
ly  entertained.  Several  thoufand  fmall  flatues  were 
caft  by  a  founder  3  and  thefe  were  ranged  oppofite  to 
each  other  as  if  they  had  been  drawn  up  in  an  army  3 
making  the  different  movements  with  them  as  in  real 
fervice  in  the  field. 

A  very  complicated  kind  o£  game  at  chefs  was  in¬ 
vented  by  the  late  duke  of  Rutland.  At  this  the 
board  has  14  fquares  in  breadth,  and  10  in  height, 
which  make  in  all  140  houfes:  and  there  are  14  pawns 
on  each  fide,  which  may  move  either  one,  two,  or  three 
fquares  the  firfl  time.  The  other  pieces  were  the  king^ 
queen,  two  bifhops,  two  knights,  a  crowned  cattle 
uniting  the  rr^ove  of  the  king  and  caftle,  and  a  com¬ 
mon  caftlc.  On  the  other  fide  of  the  king  was  a  con - 
cubine ,  whofe  move  united  that  of  the  caftle  and  knight, 
two  bifhops,  a  fingle  knight,  a  crowned  caftle,  and  a 
common  one.  In  this  game  the  pawns  are  of  very 
little  ufe  ;  and  by  the  extent  of  the  board,  the  knights 
lofe  much  of  their  value,  which  confequently  renders 
the  game  more  defective  and  lefs  intereiting  than  the 
common  one. 

There  is  an  amufing  variety  at  the  game  of  chefs,  in 
which  the  king  with  eight  pawns  engages  the  whole 
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Chefier. 
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oalabreno  to  put  his  brother  Juzaf  to  death,  left  that  fet,  by  being  allowed  to  make  two  moves  for  every  one 
prince  s  adherents  ffiould  form  any  obftacle  to  hisfon’s  of  his  adverfary.  I11  this  he  is  almoft  certain  of  com- 


prince 

fucceflion.  The  alcayde  found  the  prince  playing  at 
chefs  with  an  alfaqui  or  prieft.  Juzaf  begged  hard  for 
two  hours  relpite,  which  was  denied  him  3  at  laft  with 
great  reludlancc  the  officer  permitted  him  to  finifh  the 
game  3  but  before  it  was  fimfhed  a  meffenger  arrived 
with  the  news  of  the  death  of  Mehemed,  and  the  una¬ 
nimous  election  of  Juzaf  to  the  crown. 

We  have  a  curious  anecdote  of  Ferrand  count  of 
Flanders  3  wh#  having  been  accuflomed  to  amufe  hira- 
felf  at  chefs  with  his  wife,  and  being  conRantly  beaten 
by  her,  a  mutual  hatred  took  place  3  which  came  to 
fuch  a  height,  that,  when  the  count  was  taken  prifoner 
at  the  battle  of  Bovines,  fhe  fuffered  him  to  remain  a 
long  time  in  prifon,  though  fhe  could  eafily  have  pro¬ 
cured  his  releafe. 

The  game  of  chefs  has  undergone  confiderable  vari¬ 
ations  fince  it  was  firfl  invented.  We  have  it  on  good 
authority,  that,  among  the  eaflcrn  nations,  the  piece 
now  called  the  queen  was  formerly  called  the  vizir  or 
king’s  minifler,  and  that  the  powers  of  the  queen  her- 
felf  were  but  very  fmall.  The  chefs-boards  ufed  by 
T  amerlane  were  larger,  and  contained  many  more 
fquares  than  thofe  at  prefent  in  ufe.  Carrera  invented 
two  new  pieces  to  be  added  to  the  eight  commonly  in 
ufe.  One  of  thefe,  which  he  calls  Carnpione ,  is  placed 
between  the  king’s  knight  and  caflle  3  the  other,  named 
Centaur ,  between  the  queen’s  knight  and  eaflle,  has 
the  move  of  the  bi-fhop  and  knight  united.  This  in¬ 
vention,  however,  did  not  furvive  its  author.  In  an¬ 
other  of  this  kind,  the  two  additional  pieces  are  called 
the  centurion  and  decurion;  the  former  fituated  between 
the  king  and  his  bifhop,  in  its  move  the  fame  with 
that  of  the  queen,  but  only  for  two  fquare$3  the  latter 
Cloves  as  the  bifhop,  but  only  one  fquare  at  a  time. 


ing  off  victorious  3  as  he  can  make  his  firfl  move  into 
check,  and  the  fecond  out  of  it.  Thus  he  can  take 
the  queen  when  fhe  Hands  immediately  before  her 
king,  and  then  retreat  3  for  he  cannot  remain  ii^ 
check.  He  cannot  be  check-mated  unlefs  his  adver¬ 
fary  has  preferved  his  queen  and  both  callles. 

CHESS-trees ,  (toquets  d'anjure)  ;  two  pieces  of  wood 
bolted  perpendicularly,  one  on  the  {larboard,  and  ano¬ 
ther  on  the  larboard  fide  of  the  fliip.  They  are  ufed  to 
confine  the  clue ,  or  lower  corners  of  the  main-fail  3  for 
which  purpofe  there  is  a  hole  in  the  upper  part,  through 
which  the  rope  paffes  that  ufually  extends  the  clue  of 
the  fail  to  windward.  See  Tack. 

The  chefs-trees  are  commonly  placed  as  far  before 
the  main-maft  as  the  length  of  the  main-beam. 

CHEST,  in  commerce,  a  kind  of  meafure,  contain¬ 
ing  an  uncertain  quantity  of  feveral  commodities. 

A  chefl  of  fugar,  v.  g.  contains  from  10  to  15 
hundred  weight  3  a  chelt  of  glafs,  from  two  hundred 
to  three  hundred  feet  3  of  Caflile  foap,  from  two  and 
a  half  to  three  hundred  weight  3  of  indigo,  fronj  one 
and  a  half  to  two  hundred  weight,  five  fcore  to  the 
hundred. 

Chest,  or  Thorax .  See  Anatomy  Index. 

CHESTER,  commonly  called  lVe/l-Che/lerf  to  di- 
flinguifh  it  from  many  other  CneRers  in  the  kingdom  3 
the  capital  of  Chefliire  in  England.  It  is  a  very  an¬ 
cient  city,  fuppofeef  to  have  been  founded  by  the  Ro¬ 
mans  3  and  plainly  appears  to  have  been  a  Roman  Ra¬ 
tion  by  the  many  antiquities  which  have  been  and  are 
Rill  difeovered  in  and  about  the  town.  It  was  among 
the  lafl  places  the  Romans  quitted  3  and  here  the  Bri¬ 
tons  maintained  their  liberty  lohg  aiter  the  Saxons  had 
got  poffeRion  of  the  reR  of  their  country.  At  prefent 
5  G  z  it 
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Chefter,  It  is  a  large  well-built,  wealthy  city,  and  carries  on  a 

Chefter  Confiderable  trade.  Mr  Pennant  calls  it  a  citij  without 

le-Street.  ^  Q  para([ej f  0n  account  of  the  Angular  ftru&urc  of  the 
four  principal  ftreets.  They  are  as  if  excavated  out 
of  the  earth,  and  funk  many  feet  beneath  the  furface  ; 
the  carriages  drive  far  beneath  the  level  of  the  kitchens 
on  a  line  with  ranges  of  {hops.  The  houfes  are  moftly 
of  wood,  with  galleries,  piazzas,  and  covered  walls 
before  them  ;  by  which  not  only  the  (hops,  but  thofe 
who  are  walking  about  the  town,  are  fo  hid,  that  one 
would  imagine  there  were  fcarde  any  inhabitants  in  it, 
though  it  is  very  populous.  But  though  by  this  con¬ 
trivance  fuch  as  walk  the  ftreets  are  fcreened  from 
rain,  &c.  yet  the  (hops  are  thereby  rendered  dark  and 
inconvenient.  The  back  courts  of  all  the  houfes  are 
on  a  level  with  the  ground  j  but  to  go  into  any  of  the 
four  principal  ftreets,  it  is  neeeffary  to  defcend  a  flight 
of  feveral  fteps. 

Chefter  is  a  biftiop’s  fee.  It  was  anciently  part 
of  the  diocefe  of  Litchfield  ;  one  of  whofe  bilhops 
removing  the  feat  of  his  fee  hither  in  the  year  1075 
occafioned  his  fucceflors  to  be  frequently  ftyled  bijhops 
of  Chejler ,  But  it  was  not  ere&ed  into  a  diftin6l 
bifhopric  until  the  general  difl’olution  of  monafteries, 
when  King  Plenry  VIII.  in  the  year  1541,  raifed 
it  to  this  dignity,  and  allotted  the  church  of  the 
abbey  of  St  YVerburg  for  the  cathedral,  ftyling  it 
the  cathedral  church  of  Chrijl  and  the  blejfed  Virgin  ; 
adding  the  bifhopric  to  the  province  of  Canterbury  : 
but  foon  after  he  disjoined  it  from  Canterbury,  and 
added  it  to  the  province  of  York.  When  this  ab¬ 
bey  was  diffolved,  its  revenues  were  valued  at  1003I. 
js.  1  id.  This  diocefe  contains  the  entire  counties 
of  Chefter  and  Lancafter,  part  of  the  counties  of  Weft- 
morland,  Cumberland,  and  Yorkfhire,  two  chapel- 
ries  in  Denbighftiire,  and  five  parifhes  in  Flintfhire  ; 
amounting  in  all  to  256  parifhes,  of  which  10 1  are  im¬ 
propriations.  This  bifhopric  is  valued  in  the  king’s 
books  at  420I.  is.  8d.  and  is  computed  to  be  worth 
annually  2700I.  ;  the  clergy’s  tenth  amounting  to 
435I.  1 2s.  To  this  cathedral  belong  a  dean,  two  arch¬ 
deacons,  a  chancellor,  a  treafnrer,  fix  prebendaries  and 
other'  inferior  officers  and  fervants.  W.  Long.  3.  o. 
N.  Lat.  53.  12. 

CHESTER-le-Street^  the  Cutieacefre  of  the  Saxons  *,  a 
fmall  thoroughfare  town  between  Newcaftle  and  Dur¬ 
ham,  with  a  good  church  and  fine  fpire.  In  the 
Saxon  times  this  place  was  greatly  refpe£led  on  ac¬ 
count  of  the  relieks  of  St  Cuthbert,  depofited  here  by 
Eilhop  Eardulf,  for  fear  of  the  Danes,  who  at  that 
time  (about  884)  ravaged  the  country.  His  fhrine 
became  afterwards  an  obje£l  of  great  devotion.  King 
Athelftan,  on  his  expedition  to  Scotland,  paid  it  a 
vifit,  to  obtain,  by  interceftion  of  the  faint,  fuccefs  on 
his  arms ;  bellowed  a  multitude  of  gifts  on  the  church  ; 
and  dire£ted,  in  cafe  he  died  in  his  enterprife,  that  his 
body  ihould  be  interred  there.  At  the  fame  time  that 
this  place  was  honoured  with  the  remains  of  St  Cuth¬ 
bert,  the  bifhopric  of  Lindesfarn  was  removed  here, 
and  endowed  with  all  the  lands  between  the  Tyne  and 
the  Were,  the  prefent  county  of  Durham.  It  was 
ftyled  St  Cuthbert' s  patrimony .  The  inhabitants  had 
great  privileges,  and  always  thought  themfclvcs  exempt 
from  all  military  duty,  except  that  of  defending  the 
body  of  their  faint.  Chefter-le- Street  may  be  ccn- 
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fidered  as  the  parent  of  the  fee  of  Durham  :  for  when  Chefier-Ie* 
the  relicks  were  removed  there,  the  fee  in  995  followed  Street 
them.  Tanner  fays,  that  probably  a  chapter  of  monks,  chevreavu 
or  rather  fecular  canons,  attended  the  body  at  this  j 

place  from  its  firft  arrival :  but  Bifhop  Beke,  in  1  286 
in  honour  of  the  faint,  made  the  church  collegiate,  and 
eftablilhed  here  a  dean  and  fuitable  ecclefiaftics  )  and, 
among  other  privileges,  gave  the  dean  a  right  of  fifli- 
ing  on  the  Were,  and  the  tythe  of  fifh. 

New- CHESTER,  a  town  of  Pennfylvania  in  Ame¬ 
rica,  and  capital  of  a  county  of  that  name.  It  is  feated 
on  the  Delaware  ;  and  has  a  fine  capacious  harbour,  ad¬ 
mitting  velfels  of  any  burden.  W.  Long.  74.  7.  N. 

Lat.  40.  15. 

CHESTERFIELD,  a  market-town  of  Derbyfhire 
in  England,  pleafantly  fituated  on  a  hill  between  two 
fmall  rivers.  It  has  the  title  of  an  earldom  5  and  a 
confiderable  market  for  corn,  lead,  and  other  country 
commodities.  The  houfes  are  for  the  moft  part  built 
of  rough  ftone,  and  covered  with  flate.  W.  Long.  1.  25. 

N.  Lat.  53.  20. 

Chesterfield,  Earl  of  See  Stanhope. 

CHEVAL  de  Frisk,  a  large  piece  of  timber  pier¬ 
ced,  and  traverfed  with  wooden  pikes,  armed  or 
pointed  with  iron,  five  or  fix  feet  long.  See  Plate 
CXXXVII. 

The*  term  is  French,  and  properly  fignifies  a  Frife - 
land  horfe  ;  as  having  been  firft  invented  in  that  coun¬ 
try. — It  is  alfo  called  a  Turnpike  or  Turniquet . 

Itsufe  is  to  defend  a  pa  ft  age,  flop  a  breach,  or  make 
an  entrenchment  to  ftop  the  cavalry.  It  is  fometimes 
alfo  mounted  on  wheels,  with  artificial  fires,  to  roll  down 
in  an  affault.  Errand  obferves,  that  the  prince  of  Orange 
ufed  to  inclofe  his  camp  with  Chevaux  de  Frfe,  placing 
them  one  over  another. 

CHEVALER,  in  the  manege,  is  faid  of  a  horfe, 
when  in  pafting  upon  a  walk  or  trot,  his  off  fore¬ 
leg  croffes  or  overlaps  the  near  fore -leg  every  fecond 
motion. 

CHEVALIER,  a  French  term,  ordinarily  fignify- 
ing  a  Knight.  The  word  is  formed  of  the  French, 
cheval  “  horfe,”  and  the  barbarous  Latin  cava  Hus. 

It  is  ufed,  in  heraldry,  to  fignify  any  cavalier  or 
horfeman  armed  at  all  points  *,  by  the  Romans  called 
cataphraBus  eques :  now  out  of  ufe,  and  only  to  be  feen 
in  coat-armour. 

CHEVAUX  de  Frise.  See  CHEVAL  de  Frife. 

CHEV1N  a  name  ufed  in  fome  parts  of  England 
for  the  Chub. 

CHEVIOT,  or  (Tiviot)  hills,  run  from  north  to 
fouth  through  Northumberland  and  Cumberland  ;  and 
were  formerly  the  borders  or  boundaries  between  Eng¬ 
land  and  Scotland,  where  many  a  bloody  battle  has 
been  fought  between  the  two  nations  \  one  of  which  is 
recorded  in  the  ballad  of  Chevy-chafe.  Thefe  hills 
are  the  firft  land  difeovered  by  failors  in  coming  from 
the  eaft  into  Scotland. 

CHEVISANCE  in  Law ,  denotes  an  agreement  or 
compofition,  as  an  end  or  order  fet  down  between  a 
creditor  and  his  debtor,  &e.  In  the  ftatutes,  this 
word  is  moft  commonly  ufed  for  an  unlawful  bargain 
cr  contraft. 

CHEVREAU,  Urban,  a  learned  writer,  born  at 
Lundun  in  1  613.  He  diftinguifhed  himfelf  in  his  youth 
by  his  knov  ledge  of  the  belles  lettres  j  and  became  fe- 

cretary 
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CUevreau  cretary  of  ftate  to  Queen  Chriftina  of  Sweden.  Seve- 
11  ral  German  princes  invited  him  to  their  courts*,  and 

_ e\nc'  i  Charles  Lewis,  the  ele&or  palatine,  retained  him  un- 

4  der  the  title  of  counfellor.  After  the  death  of  that 
prince,  he  returned  to  France,  and  became  preceptor 
to  the  duke  of  Maine.  At  length  retiring  to  Lundun, 
he  died  there  in  1701,  aged  88.  He  was  the  author 
of  feveral  books,  and  amongft  others  of  an  Univerfal 
Hiftory,  which  has  been  often  reprinted. 

CHEVRON,  or  ChEVERON,  in  Heraldry .  Sec 
Heraldry. 

CHEWING-Balls,  a  kind  of  balls  made  of  afafoe- 
tida,  liver  of  antimony,  bay-wood,  juniper-wood,  and 
pellitory  of  Spain  }  which  being  dried  in  the  fun,  and 
wrapped  in  a  linen  cloth,  are  tied  to  the  bit  of  the 
bridle  for  the  horfe  to  chew  ;  they  create  an  appetite  j 
and  it  is  Laid,  that  balls  of  Venice-treacle  may  be  ufed 
in  the  fame  manner  with  good  fuccefs. 

CHEYKS.  See  Bengal,  N°  17. 

CHEYNE,  Dr  George,  a  phyfician  of  great  learn¬ 
ing  and  abilities,  born  in  Scotland  in  1671,  and  edu¬ 
cated  at  Edinburgh  under  the  great  Dr  Pitcairn.  Pie 
palled  his  youth  in  clofe  ftudy,  and  with  great  tem¬ 
perance  ;  but  coming  to  fettle  at  London,  when  about 
30,  and  finding  the  younger  gentry  and  free-livers  to 
be  the  moil  eafy  of  accefs  and  1110ft  fufceptible  of 
friendship,  he  changed  on  a  fudden  his  former  manner 
of  living,  in  order  to  force  a  trade,  having  obferved 
this  method  to  fucceed  with  fome  others.  The  con- 
fequence  was,  that  he  grew  daily  in  bulk,  and  in  in¬ 
timacy  with  his  gay  acquaintance  \  fuelling  to  fueh  an 
enormous  fize,  that  he  exceeded  3  2  ftone  weight  \  and 
he  was  forced  to  have  the  whole  fide  of  his  chariot 
made  open  to  receive  him  into  it  ;  he  grew  fhort- 
breathed,  lethargic,  nervous,  and  fcorbutic  ;  fo  that 
his  life  became  an  intolerable  burden.  In  this  deplo¬ 
rable  condition,  after  having  tried  all  the  power  of 
medicine  in  vain,  he  refolved  to  try  a  milk  and  vege¬ 
table  diet  ;  the  good  effe&s  of  which  quickly  appear¬ 
ed.  His  fize  was  reduced  almoft  a  third  ;  and  he  re¬ 
covered  his  ftrength,  a&ivity,  and  chearfulnefs,  with 
the  perfeft  ufe  of  all  his  faculties.  In  fhort,  by  a  re¬ 
gular  adherence  to  this  regimen,  he  lived  to  a  mature 
period,  dying  at  Bath  in  1742,  aged  72.  He  wrote  fe¬ 
veral  treatifes  that  were  well  received  ,  particularly, 

( ‘  An  Eflay  on  Health  and  Long  Life  and  “  The 
Englilh  Malady,  or  a  Treatife  of  Nervous  Difeafes 
both  the  refult  of  his  own  experience.  In  lhort,  he 
had  great  reputation  in  his  own  time,  both  as  a  prac¬ 
titioner  and  as  a  writer  ;  and  moft  of  his  pieces-  pafled 
through  feveral  editions.  He  is  to  be  ranked  among 
thofe  phyficians  who  have  accounted  for  the  operations 
of  medicines  and  the  morbid  alterations  which  take 
place  in  the  human  body,  upon  mechanical  principles. 
A  fpirit  of  piety  and  of  benevolence,  and  an  ardent  zeal 
for  the  interefts  of  virtue,  are  predominant  throughout 
his  writings.  An  amiable  candour  and  ingenuoufnefs 
are  alfo  difcernible  ,  and  which  led  him  to  retraft  with 
readinefs  whatever  appeared  to  Him  to  be  cenfurable  in 
what  he  had  formerly  advanced.  Some  of  the  meta- 
phyfical  notions  which  he  has  introduced  into  his 
books  may  perhaps  juftly  be  thought  fanciful  and  ill- 
grounded  }  but  there  is  an  agreeable  vivacity  in  his 
produ£lionf:,  together  with  much  opennefs  and  frank- 
4}els,  and  in  general  great  perfpicuity. 


CH1ABRERA,  Gabriel,  efteemed  the  Pindar  of  Chiabrera 
Italy,  was  born  at  Savona  in  1552,  and  went  to  ftudy  H 
at  Rome.  The  Italian  princes,  and  Urban  VIII.  gave  u— 
him  public  marks  of  their  efteem.  He  wrote  a  great 
number  of  poems  5  but  his  lyric  verfes  are  moft  admi¬ 
red.  Pie  died  at  Savona,  in  1638,  aged  86. 

CHIAN  earth,  in  Pharmacy,  one  of  the  medici¬ 
nal  earths  of  the  ancients,  the  name  of  which  is  pre- 
ferved  in  the  catalogues  of  the  materia  medica,  but  of 
which  nothing  more  than  the  name  has  been  known 
for  many  ages  in  the  (hops. 

It  is  a  very  denfe  and  compact  earth  ;  and  is  fent 
hither  in  fmall  flat  pieces  from  the  ifland  of  Chios,  in 
which  it  is  found  in  great  plenty  at  this  time.  It 
ftands  recommended  to  us  as  an  aftringent.  They  tell 
us,  it  is  the  greatefl  of  all  cofmetics ;  and  that  it  gives 
a  whitenefs  and  fmoothnefs  to  the  fkin,  and  prevents 
wrinkles,  beyond  any  of  the  other  fubftances  that  have 
been  celebrated  for  the  fame  purpofes. 

CHIAOUS,  a  word  in  the  original  Turkilh,  figni- 
fying  “  envoys,”  arc  officers  to  the  number  of  five  or 
fix  hundred  in  the  grand  fignior’s  court,  under  the 
command  of  a  chiaous  bafehi.  They  frequently  meet 
in  the  grand  vifir’s  palace,  that  they  may  be  in  readi¬ 
nefs  to  execute  his  orders,  and  carry  his  difpatches  in¬ 
to  all  the  provinces  of  the  empire.  The  chiaous  baf¬ 
ehi  aflifts  at  the  divan,  and  introduces  thofe  who  have 
bufinefs  there. 

CHIAPA,  the  capital  of  a  province  of  the  fame 
name  in  Mexico,  fituated  about  300  miles  eaft  of  A- 
capulco.  W.  Long.  98.  o.  N.  Lat.  16.  30. 

CHIAPA  el  Real,  a  town  of  Mexico,  in  a  province  of 
the  fame  name,  with  a  bifhop’s  fee.  Its  principal 
trade  confifts  in  chocolate-nuts,  cotton^  and  fugar. 

W.  Long.  98.  35.  N.  Lat.  16.  20. 

CHIAPAS  de  fas  Indos,  a  large  and  rich  town  of 
North  America,  in  Mexico,  and  in  a  province  of 
the  fame  name.  The  governor  and  moft  of  the  in¬ 
habitants  are  originally  Americans.  W.  Long.  98.  c. 

N.  Lat.  15.  6. 

CHIARI,  Joseph,  a  celebrated  Italian  painter,  was 
the  difciple  of  Carlo  Maratti ,  and  adorned  the  churches 
and  palaces  of  Rome  with  a  great  number  of  fine  paint¬ 
ings.  He  died  of  an  apoplexy  in  1727,  aged  73. 

Chtari,  a  town  of  Italy,  in  the  province  of  Brefcia, 
and  territory  of  Venice,  7  miles  weft  of  Brefcia,  and 
27  eaft  of  Milan.  Here  the  Imperialifts  gained  a  vic¬ 
tory  over  the  French  in  1701.  E.  Long.  18.  18. 

N.  Lat.  45.  30. 

CHIARO  scuro.  See  CLARO  Ohfcuro . 

CHIAVENNA,  a  handfome,  populous,  and  large 
town  of  Swifierland,  in  the  county  of  the  Grifons. 

It  is  a  trading  place,  efpecially  in  wine  and  delicate 
fruits.  The  governor’s  palace  and  the  churches  arc 
very  magnificent,  and  the  inhabitants  are  Roman  Ca¬ 
tholics.  It  was  at  one  period,  during  the  late  contefT 
with  France,  the  feene  of  much  carnage  and  bloodfhcd. 

It  is  feated  near  the  lake  Como.  E.  Long.  9.  29. 

N.  Lat.  46.  15. 

CHIAUSI,  among  the  Turks,  officers  employed^ 
in  executing  the  vizirs,  bafhaws,  and  other  great  men  : 
the  orders  for  doing  this,  the  grand  fignior  fends  them 
wrapped  up  in  a  black  cloth  ;  on  the  reception  of 
which  they  immediately  perform  their  office. 

CHICANE,  or  Chicanery,  in  Law,  an  abufe  oE 

judiciary 
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Chicane  judiciary  proceeding,  tending  to  delay  the  caufe,  to 
_  .  H.  puzzle  the  judge,  or  impofe  upon  the  parties. 

Cue ui tog* ^  Chicane,  in  the  fehools,  is  applied  to  vain  fo- 

phifms,  diflinCtions,  and  fubtleties,  which  protract  dif- 
putes,  and  obfeure  the  truth. 

CHICHESTER,  the  capital  city  of  the  county  of 
Suflex,  was  built  by  CilTa,  the  fecond  king  of  the 
South  Saxons,  and  by  him  called  Ciffan  Ccejler .  It  is 
furrounded  with  a  wall,  which  has  four  gates  anfwer- 
ing  to  the  four  cardinal  points ;  from  which  run  two 
llreets,  that  crofs  one  another  in  the  middle  and  form 
a  fquare,  where  the  market  is  kept,  and  where  there 
is  a  fine  Hone  piazza  built  by  Bilhop  Read.  The  fpace 
between  the  well  and  fouth  gates  is  taken  up  with  the 
cathedral  church  and  the  bifhop’s  palace.  It  has  five 
pari fh- churches  5  and  is  fcated  on  the  little  river  La- 
vant,  which  wafhes  it  on  all  fides  except  the  north. 
This  city  would  have  been  in  a  much  more  flourifhing 
condition  if  it  had  been  built  by  the  fea-fide  *,  how¬ 
ever,  the  inhabitants  have  endeavoured  to  fupply  this 
defeat  in  fome  meafure,  by  cutting  a  canal  from  the 
city  down  to  the  bay.  The  principal  manufactures 
of  the  town  are  malt  and  needles.  The  market  of  Chi- 
qhelter  is  noted  for  filh,  wheat,  barley,  malt  and  oats  5 
the  finelt  loblters  in  England  are  bred  in  the  Lavant 5 
and  it  is  obfervable,  that  this  river,  unlike  moll  others, 
is  very  lovr  in  winter,  but  in  fummer  often  overflow's 
its  banks.  Chicheller  is  a  city  and  county  of  itfelf  5 
it  is  governed  by  a  mayor,  recorder,  aldermen,  com¬ 
mon-council  without  limitation,  and  four  jultiees  of 
the  peace  chofen  out  of  the  aldermen  5  and  it  fends 
two  members  to  parliament.  It  is  a  bifhop’s  fee. 
The  cathedral  church  w*as  anciently  dedicated  to  St 
Peter.  It  was  new  built  by  Radulph,  the  twenty-fifth 
bilhop ;  but  being  dellroyed  by  fire,  it  was  again 
built  by  Seffridus  II.  the  twenty-ninth  bifhop.  This 
fee  hath  yielded  to  the  church  two  faints,  and  to  the 
nation  three  lord  chancellors,  twro  almoners,  and  one 
chancellor  to  the  univerlity  of  Oxford.  Anciently 
the  bilhops  of  Chicheller  were  confeflors  to  the  queens 
of  England.  This  diocefe  contains  the  whole  of  the 
county  of  Suflex  (excepting  22  parilhes,  peculiars  of 
the  archbifhop  of  Canterbury),  wherein  are  250  pa- 
riflies,  w  hereof  1 1 2  are  impropriated.  It  hath  two 
archdeacons,  viz.  of  Chicheller  and  Lewes  5  is  valued 
in  the  king’s  books  at  667I.  is.  3d.  and  is  computed 
to  be  worth  annually  2600L  ,  The  tenths  of  the 
whole  clergy  arc  28 7I.  2s.  ojd.  To  the  cathedral  be¬ 
long  a  bilhop,  a  dean,  two  archdeacons,  a  treafurer, 
a  chancellor,  thirty-two  prebendaries,  a  chanter,  twrelve 
vicars-choral,  and  other  officers.  W.  Long.  50.  N. 
Lat.  50.  50. 

CHICK,  or  Chicken,  in  Zoology ,  denotes  the 
young  of  the  gallinaceous  order  of  birds,  efpecially 
the  common  hen.  See  Phasianus,  Ornithology 
Index . 

CmcK-Wecd,  See  Alsine,  Botany  Index. 

Chicken-Pox .  See  Medicine  Index . 

CHICKLING-pea,  a  name  given  to  the  Latiiy- 
rus.  See  Botany  Index . 

CHICUITOS,  a  province  of  South  America,  in  the 
government  of  Santa  Cruz  de  la  Sierra.  The  chief 
riches  confill  of  honey  and  wax  5  and  the  original  in¬ 
habitants  are  very  voluptuous,  yet  very  warlike.  They 
maintained  bloody  wars  with  the  Spaniards  till  1 690  5 


lince  which,  fome  of  them  have  become  Chriftians.  It  Chicmtoa 
is  bounded  by  La  Plata  on  the  north-eall,  and  by  Chili  t  ..II  . 
on  the  welt.  *  .  .  j 

CHIDLEY,  or  Chimley,  a  market-town  of  De- 
vonlhire,  fituated  in  W.  Long.  4.  o.  N.  Lat.  51.  o. 

CHIEF,  a  term  fignifying  the  head  or  principal 
part  of  a  thing  or  perlon.  Thus  we  fay,  the  chiei  of 
a  party,  the  chief  of  a  family,  &c.  The  word  is  form¬ 
ed  of  the  French  chef,  “  head  j”  of  the  Greek 
caput,  “  head  5”  though  Menage  derives  it  from  the 
Italian  capo ,  formed  of  the  Latin,  caput . 

Chief,  in  Heraldry,  is  that  which  takes  up  all  the 
upper  part  of  the  efcutcheon  from  fide  to  fide,  and  re- 
prefents  a  man’s  head.  In  chief,  imports  fomething 
borne  in  the  chief  part  or  top  of  the  efcutcheon. 

CHIEFTAIN,  denotes  the  captain  or  chief  of  any 
clafs,  family,  or  body  of  men.  Thus  the  chieftains 
or  chiefs  of  the  Highland  clans,  were  the  principal 
noblemen  or  gentlemen  of  their  rcfpeCtive  clans.  See 
Clans. 

CHIELEFA,  a  flrong  town  of  Turkey  in  Europe, 
in  the  Morea.  It  was  taken  by  the  Venetians  in  16855 
but  after  that  the  Turks  retook  it,  with  all  the  Mo¬ 
rea.  E.  Long.  22.  21.  N.  Lat.  2 6.  50. 

CHIGI,  FaBio,  or  Pope  Alexander  VII.  was 
born  at  Sienna  in  1 599.  His  family  finding  him  a 
hopeful  youth,  fent  him  early  to  Rome,  where  he  foon 
engaged  in  a  friendlhip  with  the  marquis  Pallavicini, 
who  recommended  him  fo  effectually  to  Pope  Urban 
VIII.  that  he  procured  him  the  poll  of  inquifitor  at 
Malta.  He  was  fent  vice-legate  to  Ferrara,  and  af¬ 
terward  nuncio  into  Germany  :  there  he  had  an  op¬ 
portunity  of  difplaying  his  intriguing  genius  5  for  he 
w'as  mediator  at  Munller,  in  the  long  conference  held 
to  conclude  a  peace  with  Spain.  Cardinal  Mazarin 
had  fome  refentment  againll  Chigi,  who  wras  foon  af¬ 
ter  made  a  cardinal  and  fecretary  of  Hate  by  Inno¬ 
cent  X.  but  his  refentment  was  facrificed  to  political , 
views.  In  1665,  ''v^ien  a  P°Pe  was  to  be  ch°fen>  Car¬ 
dinal  Sacchetti,  Mazarin’s  great  friend,  finding  it  was 
impoffible  for  him  to  be  raifed  into  St  Peter’s  chair, 
becaufe  of  the  pow  erful  oppofition  made  by  the  Spa- 
nifli  faction,  defired  Cardinal  Mazarin  to  confent  to 
Chigi’s  exaltation.  His  requell  was  granted,  and  he 
w  as  eleCted  pope  by  the  votes  of  all  the  64  cardinals 
who  were  in  the  conclave :  an  unanimity  of  which 
there  are  but  few  inllances  in  the  election  of  popes. 

He  Ihow  ed  uncommon  humility  at  his  eleCtion,  and  at 
firll  forbade  all  his  relations  to  come  to  Rome  with¬ 
out  his  leave  ,  but  he  foon  became  more  favourable  t© 
his  nephews,  and  loaded  them  with  favours.  It  is  af- 
ferted  that  he  had  once  a  mind  to  turn  Protellant. 

The  new  (papers  in  Holland  bellowed  great  encomi¬ 
ums  upon  him  5  and  acquainted  the  world  that  he 
did  not  approve  of  the  cruel  perfecutions  of  the  Wal- 
denfes  in  Piedmont.  There  is  a  volume  of  his  poems 
extant.  He  loved  the  Belles-Lettres,  and  the  conver- 
fation  of  learned  men.  He  was  extremely  fond  of 
llately  buildings  :  the  grand  plan  of  the  college  Della 
Sapien%a,  which  he  finilhed,  and  adorned  with  a  fine 
library,  remains  a  proof  of  his  talie  in  architecture . 

He  died  in  1667. 

CHILBLAIN  {pernio),  in  Medicine ,  a  tumor  af¬ 
fecting  the  feet  and  hands  5  accompanied  w  ith  an  in¬ 
flammation,  pains,  and  fometimes  an  ulcer  or  folutiun 

of 
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Chilblain  of  continuity  :  in  which  cafe  it  takes  the  denomma- 
II  tion  of  chaps  on  the  hands,  and  of  kibes  on  the  heels, 
rU1, ,  Chilblain  is  compounded  of  chili  and  blain  ;  q .  d .  a 
blain  or  fore  contracted  by  cold.  Pernio  is  the  Latin 
name  adopted  by  phyficians ;  and  is  derived  by  Vof- 
lius  from  perna ,  <s  a  gammon  of  bacon,”  on  account 
ot  fome  refeniblance.  Chap  alludes  to  gape,  both  in 
found  and  appearance.  Kibes ,  in  Welch  kibws,  may 
be  derived  from  the  German  herben ,  46  to  cut the 
Ikin,  when  broke,  appearing  like  a  cut. 

Chilblains  arc  occaiioned  by  excefiive  cold  flopping 
the  motion  of  the  blood  in  the  capillary  arteries.  See 
the  article  Pernio. 

CHILD,  a  term  of  relation  to  parent .  See  Parent 
and  Children. 

.  Bartholine,  Pare,  Licetus,  and  many  other  writers, 
give  an  account  of  a  petrified  child,  which  has  feemed 
wholly  incredible  to  fome  people.  The  child,  how¬ 
ever,  which  they  deferibe,  is  ilill  in  being  ;  and  is 
kept  as  a  great  rarity  in  the  king  of  Denmark’s  mu- 
feum  at  Copenhagen.  The  woman  who  was  big  with 
this,  lived  at  Sens  in  Champagne  in  the  year  15825  it 
was  cut  out  of  her  belly,  and  was  univerfally  fuppofed 
to  have  lain  there  about  20  years.  That  it  is  a"  real 
human  foetus,  and  not  artificial,  is  evident  to  the  eyes 
of  any  obferver  5  and  the  upper  part  of  it,  when  exa¬ 
mined,  is  found  to  be  of  a  fubitance  refembling  the 
gypfum  or  ttone  v'hcreof  they  made  the  platter  of  Pa¬ 
ris  :  the  lower  part  is  much  harder,  the  thighs  and 
buttocks  being  a  perfedl  ttone  of  a  redditti  colour,  and 
as  hard  as  common  quarry  ttone  :  the  grain  and  fur- 
face  of  this  part  appear^  exa&ly  like  that  of  the  cal¬ 
culi  or  ttones  taken  out  of  human  bladders :  and  the 
whole  fubttance,  examined  ever  fo  nearly,  and  felt  ever 
fo  carefully,  appears  to  be  abfelute  ttone.  It  was  car¬ 
ried  from  Sens  to  Paris,  and  there  purchafed  by  a 
goldfmith  of  Venice  j  and  Frederic  III.  king  of  Den¬ 
mark  purchafed  it  of  this  man  at  Venice  for  a  very  large 
fum,  and  added  it  to  his  collection  of  rarities. 

Child- Bed.  1  0 

CtuLD-Birth.  I  See  Midwifery. 

Child -Wit,  a  power  to  take  a  fine  of  a  bond-wo- 
inan  unlawfully  gotten  with  child,  that  is,  without 
confent  of  her  lord.  Every  reputed  father  of  a  bafe 
child  got  within  the  manor  of  Writtel  in  Ettex,  pays 
to  the  lord  a  fine  of  3s.  4d.  5  where,  it  feems,  child- 
wit  extends  to  free  as  well  as  bond-women. 

#  CHILDERMAS-Day,  or  INNOCENTS  Day,  an  an- 
niverfary  held  by  the  chureh  of  England  on  the  28th 
of  December,  in  commemoration  of  the  children  of 
Bethlehem  mafifacred  by  order  of  Herod, 

CHILDREN,  the  plural  of  Child. 

Mr  Derham  computes,  that  marriages,  one  with  an¬ 
other,  produce  four  children  not  only  in  England  but 
in  other  parts  alfo. 

In  the  genealogical  hiftory  of  Tufcany,  written  by 
Gamarini,  mention  is  made  of  a  nobleman  of  Sienna, 
named  Pichi,  who  of  three  wives  had  150  children; 
and  that,  being  fent  ambalfador  to  the  pope  and  the 
emperor,  he  had  48  of  his  Tons  in  his  retinue.  In  a 
monument  in  the  church-yard  of  St  Innocent,  at  Pa¬ 
ris,  ereCted  to  a  woman  who  died  at  88  years  of  age  5 
it  is  recorded,  that  Ihe  might  have  feen  268  children 
direCIly  iffued  from  her.  This  exeeeds  what  Hake- 
well  relates  cf  Mrs  Honey  wood,  a  gentlewoman  of 
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Kent,  born  in  the  year  1527,  and  married  at  16  to  Children, 
her  only  hufband  R.  Honey  wood  of  Charing,  Efa.  ■ 

and  died  in  her  93d  year.  She  had  16  children  of  her 
own  body  5  of  which  three-  died  young,  and  a  fourth 
had  no  ifiue  :  yet  her  grandchildren ,  in  the  fecond  ge¬ 
neration,  amounted  to  1145  in  the  third,  to  2285 
tin  ugh  in  the  fourth  they  fell  to  9.  The  whole  num¬ 
ber  fhe  might  have  feen  in  her  life-time,  being  367, 

16+ 14  + 2284-9:^:367.  So  that  fhc  could  fay  the 
fame  as  the  diitich  does  of  one  Dalburgh’s  family  at 
Bafil  : 

1  .  2  .  3  4 

Mater  ait  natce,  die  natce  Jilia  natam, 

5  6 

Ut  moncat ,  natce  plangere ,  fliolam . 

Management  of  Children .  See  Infant. 

Overlaying  of  CHILDREN,  is  a  misfortune  that  fre¬ 
quently  happens  5  to  prevent  which,  the  Florentines 
have  contrived  an  inftrument  called  arcuccio .  See  Ar- 
cuccio. 

#  Children  are,  in  Law,  a  man’s  ifiue  begotten  on 
his  wife.  As  to  illegitimate  children,  fee  Bastard. 

For  the  legal  duties  of  parents  to  their  children, 
fee  the  articles  Parent  and  Bastard. 

.As  to  the  duties  of  children  to  their  parents,  they 
arife  from  a  principle  of  natural  juttice  and  retribu¬ 
tion.  *For  to  thofe  who  gave  us  exittence,  we  natu¬ 
rally  owe  fubje&ion  and  obedience  during  our  mino¬ 
rity,  and  honour  and  reverence  ever  after  5  they  who 
prote&ed  the  weaknefs  of  our  infancy,  are  entitled  to 
our  prote&ion  in  the  infirmity  of  their  age  5  they  who 
by  futtenance  and  education  have  enabled  their  off- 
fpring  to  profper,  ought,  in  return,  to  be  fupported 
by  that  offspring,  in  cafe  they  ftand  in  need  of-  attift- 
ance.  Upon  this  principle  proceed  all  the  duties  of 
children  to  their  parents,  which  are  enjoined  by  pofi- 
tive  laws.  And  the  Athenian  laws  carried  this  prin¬ 
ciple  into  practice  with  a  ferupulous  kind  of  nicety, 
obliging  all  children  to  provide  for  their  father  when 
fallen  into  poverty;  with  an  exception  to  fpurious 
children,  to  thofe  vhofe  chattity  had  been  proftituted 
with  confent.  of  their  father,  and  to  thofe  whom  he 
had  not  put  in  any  way  of  gaining  a  livelihood.  The 
legiflature,  fays  Baron  Montefquieu,  confidered,  that, 
in  the  firft  cafe,  the  father,  being  uncertain,  had  ren¬ 
dered  the  natural  obligation  precarious ;  that,  in  the 
fecond  cafe,  he  had  fullied  the  life  he  had  given,  and 
done  his  children  the  greatett  of  injuries,  in  depriving 
them  of  their  reputation  ;  and  that,  in  the  third  cafe, 
he  had  rendered  their  life  (fo  far  as  in  him  lay)  an  in- 
fupportable  burden,  by  furnifliing  them  with  no  means 
of  fubfiftence. 

Our  laws  agree  with  thofe  of  Athens,  with  regard 
to  the  firtt  only  of  thefe  particulars,  the  cafe  of  fpu¬ 
rious  ifiue.  In  the  other  cafes,  the  law  does  not  hold 
the  tie  of  nature  to  be  difiol ved  by  any  milhehavi- 
our  of  the  parent;  and,  therefore,  a  child  is  equal¬ 
ly  juftifiable  in  defending  the  perfon,  or  maintain¬ 
ing  the  caufe  or  fuit,  of  a  bad  parent  as  of  a  good 
one ;  and  is  equally  compellable,  if  of  fufficient  abili¬ 
ty,  to  maintain  and  provide  for  a  wicked  and  unnatu¬ 
ral  progenitor,  as  for  one  who  has  fhown  the  greatett 
tendernefs  and  parental  piety.  See  further  the  article 
Filial  AfNHon, 

CHILI, 
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CHILI,  a  province  of  South  America,  bounded  by 
Peru  on  the  north,  by  the  province  of  La  Plata  on  the 
eaft,  by  Patagonia  on  the  fouth,  and  by  the  Pacific 
ocean  on  the  weft,  lying  between  75  and  85  degrees 
of  weft;  longitude  ;  and  between  25  and  45  of  louth 
latitude  •,  though  fomc  comprehend  in  this  province 
Patagonia  and  Terra  del  Fuego. 

The  firft:  attempt  of  the  Spaniards  upon  this  coun¬ 
try  was  m ad 6  by  Almagro  in  the  year  1535,  after  he 
and  Pizarro  had  completed  the  conqueft  of  Peru.  He 
fet  out  on  his  expedition  to  Chili  with  a  confidcrable 
body  of  Spaniards  and  auxiliary  Indians.  For  2CO 
leagues  he  was  well  accommodated  with  every  ne- 
ceffary  by  the  Indians,  who  had  been  fubjeCts  of  the 
emperors  of  Peru  :  but  reaching  the  barren  country 
of  Charcas,  his  troops  became  difeontented  through 
the  hardships  they  fullered  *,  which  determined  Alma¬ 
gro  to  climb  the  mountains  called  Cordilleras  ;  in  order 
to  get  the  fooner  into  Chili ;  being  ignorant  of  the  in¬ 
valuable  mines  of  Potofi,  contained  in  the  province  of 
Charcas,  where  he  then  was.  At  that  time  the  Cor¬ 
dilleras  were  covered  with  fnow,  the  depth  of  which 
obliged  him  to  dig  his  way  through  it.  The  cold 
made  fueh  an  imprcffion  on  his  naked  Indians,  that  it 
is  computed  no  lefs  than  10,000  of  them  pcrifticd  on 
thefe  dreadful  mountains,  150  of  the  Spaniards  (haring 
the  fame  fate  ;  while  many  of  the  furvivors  loft:  their 
fingers  and  toes  through  the  exeefs  of  cold.  At  laft, 
after  encountering  incredible  difficulties,  Almagro 
reached  a  fine,  temperate,  and  fertile  plain  on  the  op- 
pofite  fide  of  the  Cordilleras,  where  he  was  received 
with  the  greateft:  kindnefs  by  the  natives.  Thefe  poor 
favages  taking  the  Spaniards  for  deputies  of  their  god 
Yirachoca,  immediately  collected  for  them  an  offering 
of  gold  and  filver  worth  290,000  ducats  :  and  foon 
after  brought  a  prefent  to  Almagro  worth  300,000 
more.  Thefe  offerings  only  determined  him  to  con¬ 
quer  the  whole  country  as  foon  as  poflible.  The  In¬ 
dians  among  whom  he  now  was,  had  acknowledged  the 
authority  of  the  Peruvian  incas,  or  emperors,  and  con- 
fequently  gave  Almagro  no  trouble.  He  therefore 
marched  immediately  againft  thofe  who  had  never 
been  conquered  by  the  Peruvians,  and  inhabited  the 
fouthern  parts  of  Chili.  Thefe  favages  fought  with 
great  refolution,  and  difputcd  every  inch  of  ground  5 
but  in  five  months  time  the  Spaniards  had  made  fuch 
progrefs,  that  they  muff  infallibly  have  reduced  the 
whole  province  in  a  very  (hort  time,  had  not  Almagro 
returned  to  Peru,  in  confequence  of  a  eommiflion  fent 
him  from  Spain. 

In  1540,  Pizarro  having  overcome  and  put  Alma¬ 
gro  to  death,  fent  into  Chili,  Baldivia  or  Valdivia, 
who  had  learned  the  rudiments  of  war  in  Italy,  and 
was  reckoned  one  of  the  bed  officers  in  the  Spanifh 
fervice.  As  he  penetrated  fouthwards,  however,  he 
met  with  much  oppofition 5  the  confederated  caziques 
frequently  gave  him  battle,  and  difplayed  great  cou¬ 
rage  and  refolution  ;  but  could  not  prevent  him  from 
penetrating  to  the  valley  of  Mafioelio,  which  he  found 
incredibly  fertile  and  populous.  Here  he  founded  the 
city  of  St  Jago*,  aYLd,  finding  gold  mines  in  the  neigh¬ 
bourhood,  forced  the  Indians  to  work  in  them  \  at  the 
fame  time  building  a  caftle  for  the  fafety  and  protec¬ 
tion  of  his  new  colony.  The  natives,  exafperated  at 
this  fiavery,  immediately  took  up  arms  }  attacked  the 
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fort  }  and  though  defeated  and  repulfed,  fet  fire  to  Chili, 
the  outworks,  which  contained  all  the  provifions  ofu“*~V'’~" 
the  Spaniards.  Nor  were  they  difeouraged  by  this  and 
many  other  defeats,  but  Hill  continued  to  carry  on  the 
war  with  vigour.  At  laft:,  Valdivia,  having  overcome 
them  in  many  battles,  forced  the  inhabitants  of  the 
vale  to  fubmit  \  upon  which  he. immediately  fet  them 
to  work  in  the  mines  of  Quilotta.  This  indignity  of¬ 
fered  to  their  countrymen  redoubled  the  fury  of  thofe 
who  remained  at  liberty.  Their  utmofl  efforts,  how¬ 
ever,  were  as  yet  unable  to  ftop  Valdivia’s  progrefs. 
Having  crofted  the  large  rivers  Maulle  and  Hata,  he 
traverfed  a  vaft  trad  of  country,  and  founded  the  city 
of  La  Conception  on  the  South-fea  coall.  He  created 
fortreffes  in  feveral  parts  of  the  country,  in  order  to 
keep  the  natives  in  awe  5  and  built  the  city  called  /;;;- 
peria^  about  40  leagues  to  the  fouth  ward  of  Concep¬ 
tion.  The  Spanilh  writers  fay,  that  the  neighbouring 
valley  contained  80,000  inhabitants  of  a  peaceable  difi- 
pofition  \  and  who  were  even  fo  tame  as  to  fuffer  Val¬ 
divia  to  parcel  out  their  lands  among  his  followers, 
while  they  themfelves  remained  in  a  (late of  inactivity. 

About  16  leagues  to  the  eaffw  ard  of  Imperial,  the  Spa- 
nidi  general  laid  the  foundation  of  the  eity  Villa  Rica . 
fo  called  on  account  of  the  rich  gold  mines  he  found 
there.  But  his  ambition  and  avarice  had  now  involved 
him  in  difficulties  from  which  he  could  never  be  ex¬ 
tricated  :  He  had  extended  his  ccnquefts  beyond  what 
his  ffrength  wras  capable  of  maintaining.  The  Chile- 
fians  were  dill  as  defirous  as  ever  of  recovering  their 
liberties.  The  horfes,  fire-arms,  and  armour  of  the 
Spaniards,  indeed,  appeared  dreadful  to  them  \  but 
thoughts  of  endlcis  fiavery  were  Hill  more  fo.  In  the 
eourfe  of  the  war  they  had  difeovered  that  the  Spa¬ 
niards  were  vulnerable  and  mortal  men  like  themfelves) 
they  hoped,  therefore,  by  dint  of  their  fupericrity  in 
numbers,  to  be  able  to  expel  the  tyrannical  ufurpers. 

Had  all  the  nations  joined  in  this  refolution,  the  Spa¬ 
niards  had  certainly  been  exterminated  )  but  fonie  of 
them  were  of  a  pacific  and  fearful  difpofition,  while 
others  confidered  fervitude  as  the  greateft  of  all  pof- 
fible  calamities.  Of  this  laft  opinion  were  the  Arac- 
ceans,  the  moft;  intrepid  people  in  Chili,  and  who  had 
given  Valdivia  the  greateft;  trouble.  They  all  rofe  to 
a  man,  and  chofe  Capaulican,  a  renowned  hero  among 
them,  for  their  leader.  Valdivia  however  received 
notice  of  their  revolt  fooner  than  they  intended  he 
fhould,  and  returned  with  all  expedition  to  the  vale  of 
Araccea  ;  but  before  he  arrived,  14,000  of  the  Chi- 
lcfians  were  there  affembled  under  the  eonduCt  of  Ca¬ 
paulican.  He  attacked  them  with  his  cavalry,  and. 
forced  them  to  retreat  into  the  woods  ;  but  could  not 
obtain  a  complete  victory,  as  they  kept  continually 
Tallying  out  and  harafting  his  men.  At  laft;  Capauli- 
can,  having  obferved  that  fighting  w  ith  fuch  a  num¬ 
ber  of  undifeiplined  troops  only  ferved  to  contribute  to 
the  defeat  and  confufion  of  the  whole,  divided  his  for¬ 
ces  into  bodies  of  1000  each.  Thefe  he  directed  to 
attack  the  enemy  by  turns  \  and,  though  he  did  not 
expcCt  that  a  (ingle  thoufand  would  put  them  to  flight, 
he  direCled  them  to  make  as  long  a  (land  as  they  could) 
when  they  were  to  be  relieved  and  fupported  by  ano¬ 
ther  body  )  and  thus  the  Spaniards  would  be  at  laft; 
wearied  out  and  overcome.  The  event  fully  anfwered 
his  expectations.  The  Chilefians  maintained  a  fight 
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ckli.  for  feven  or  eight  hours,  until  the  Spaniards,  grow¬ 
ing  faint  for  want  of  refrefhment,  retired  precipitately. 
Valdivia  ordered  them  to  poftefs  a  pafs  at  fome  di fiance 
from  the  field,  to  fton  the  purfuit;  but  this  defign  be¬ 
ing  difeovered  to  the  Chilefians  by  the  treachery  of 
hjs  page,  who  was  a  native  of  that  country,  the  Spa¬ 
niards  were  furrounded  on  all  fides,  and  eut  in  pieces 
by  the  Indians.  The  general  was  taken  and  put  to 
death  y  fome  fay  with  the  tortures  ufually  inflidted  by 
thofe  favages  on  their  prifoners  y  others  that  he  had 
melted  gold  pourud  down  his  throat  y  but  all  agree, 
that  the  Indians  made  flutes  and  other  inftruments  of 
his  bones,  and  preferved  his  fkull  as  a  monument  of 
their  victory,  which  they  celebrated  by  an  annual  fef- 
tival.  After  this  vi&ory  the  Chilefians  had  another 
engagement  with  their  enemies  ;  in  which  alfo  they 
proved  victorious,  defeating  the  Spaniards  with  the 
lofs  of  near  3000  men  y  and  upon  this  they  bent  their 
whole  force  againft  the  colonies.  The  city  of  Con¬ 
ception,  being  abandoned  by  the  Spaniards,  was  taken 
and  deftroyed  :  but  the  Indians  were  forced  to  raife 
the  fiege  of  Imperial  y  and  their  progrefs  was  at  laft 
flopped  by  Gareia  de  Mendoza,  who  defeated  Capau- 
lican,  took  him  prifoner,  and  put  him  to  death.  No 
defeats,  however,  eould  difpirit  the  Chilefians.  They 
continued  the  war  for  50  years  y  and  to  this  day  they 
remain  unconquered,  and  give  the  Spaniards  more 
trouble  than  any  other  American  nation.  Their  moft 
irreconcileable  enemies  are  the  inhabitants  of  Araccea 
and  Tueapel,  thofe  to  the  fouth  of  the  river  Bobia, 
or  whofc  country  extends  towards  the  Cordilleras. — 
The  manners  of  thefe  people  greatly  refemble  thofe  of 
North  America,  which  we  have  already  deferibed  under 
the  article  America  y  but  they  feem  to  have  a  more 
warlike  difpofition.  It  is  a  conflant  rule  with  the  Chi¬ 
lefians  never  to  fue  for  peace.  The  Spaniards  are  ob¬ 
liged  not  only  to  make  the  firff  overtures,  but  to  pur- 
chafe  it  by  prefents.  They  have  at  laft  been  obliged 
to  abandon  all  thoughts  of  extending  their  conquefts, 
and  reduced  to  eover  their  frontiers  by  erecting  forts 
at  proper  diftances. 

The  Spanifh  colonics  in  Chili  are  difperfed  on  the 
borders  of  the  South-fea.  They  are  parted  from  Peru 
by  a  defert  of  80  leagues  in  breadth  y  and  bounded  by 
the  ifiand  of  Chiloe,  at  the  extremity  next  the  flraits 
of  Magellan.  There  are  no  fettlements  on  the  coait, 
except  thofe  of  Baldivia,  Conception  ifiand,  Valparaifo, 
and  Coquimbo  or  La  Serena,  which  are  all  fea-ports. 

In  the  inland  eountry  is  St  Jago,  the  capital  of  the  co¬ 
lony.  There  is  no  culture  nor  habitation  at  any  di- 
flance  from  thefe  towns.  The  buildings  in  the  whole 
province  are  low,  made  of  unburnt  brick  y  and  moftly 
thatched.  This  pra&ice  is  obferved  on  account  of  the 
frequent  earthquakes ;  and  is  properly  adapted  to  the 
nature  of  the  climate,  as  well  as  the.  indolence  of  the 
inhabitants. 

The  climate  of  Chili  is  one  of  the  moft  wholefome 
in  the  whole  world.  The  vicinity  of  the  Cordilleras 
ogives  it  fuch  a  delightful,  temperature  as  could  not 
otherwife  be  expefted  in  that  latitude.  Though  gold 
mines  are  found  in  it,  their  richnefs  has  been  too  mueh 
extolled  y  their  produee  never  exceeds  218,750k 
The  foil  is  prodigioufly  fertile.  All  the  European 
fruits  have  improved  in  that  happy  climate.  The 
wine  would  be  excellent  if  nature  were  properly  af- 
Vol.  V,  Part'll. 
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lifted  by  art  :  and  the  corn-barveft  is  reckoned  a  bad  Chili 
one  when  it  does  not  yield  a  hundred  fold.  With  all 
thefe  advantages,  Chili  has  no  direct  intercourfe  with 
the  mother-country.  Their  trade  is  confined  to  Peru, 
Paraguay,  and  the  favages  on  their  frontiers.  With 
thele  laft  they  exchange  their  lefs  valuable  commodi¬ 
ties,  for  oxen,  horfes,  and  their  own  children,  whom 
they  are  ready  to  part  with  for  the  moft  trilling  things. 

This  province  fupplies  Peru  with  great  plenty  of  hides, 
dried  fruit,  eopper,  falt-meat,  horfes,  hemp,  lard, 
wheat,  and  geld.  In  exchange  it  receives  tobacco, 
fugar,  cocoa,  earthen-ware,  woollen  cloth,  linen,  hats, 
made  at  Quito,  and  every  article  of  luxury  brought 
from  Europe.  The  fhips  fent  from  Callao  on  this 
traffic  were  formerly  bound  to  Conception  Bay,  but 
now  come  to  Valparaifo.  The  commerce  between  this 
province  and  Paraguay  is  carried  on  by  land,  though 
it  is  a  journey  of  300  leagues,  40  of  whieh  lie  through 
the  fnows  and  preeipiecs  of  the  Cordilleras ;  but  if  it  was 
carried  on  by  fea,  they  muft  either  pafs  the  ftraits  of 
Magellan  or  double  Cape  Horn,  which  the  Spaniards 
always  avoid  as  much  as  poftible.  To  Paraguay  ar^ 
fent  fome  woollen  fluffs  called  ponchos ,  whieh  are  ufed 
for  eloaks  ;  alfo  wines,  brandy,  oil,  and  chiefly  gold; 

In  return  they  receive  wax,  a  kind  of  tallow  fit  to  make 
foap,  European  goods,  and  negroes. 

#  Chili  is  governed  by  a  chief,  who  is  abfolute  in  all 
civil,  political,  and  military  affairs,  and  is  alfo  inde¬ 
pendent  of  the  viceroy.  The  latter  has  no  authority 
except  when  a  governor  dies  y  in  whieh  cafe  he  may 
appoint  one  in  his  room  for  a  time,  till  the  mother- 
eeuntry  names  a  fueceffor.  If,  on  fome  occafions,  the 
viceroy  has  interfered  in  the  government  of  Chili,  it 
was  when  he  has  been  cither  authorized  by  a  particu¬ 
lar  truft  repofed  in  him  by  the  eourt,  or  by  the  defe¬ 
rence  paid  to  the  eminence  of  his  office  y  or  when  he 
has  been  actuated  by  his  own  ambition  to  extend  his 
authority.  In  the  whole*  province  of  Chili  there  are 
not  20,000  white  men,  and  not  more  than  60,000  ne¬ 
groes,  or  Indians,  able  to  bear  arms.  The  military 
eftablifhment  amounted  formerly  to  2000  men  y  but 
the  maintaining  of  them  being  found  too  expenfive,  they 
were  reduced  to  500  at  the  beginning  of  this  eenjtury. 

CHILIAD,  an  affemblage  of  feve**al  things  ranged 
by  thoufands.  The  word  is  formed  of  the  Greek 
mi/ley  “  a  thoufand.” 

CHILI  AGON,  in  Geometry ,  a  regular  plane  figure 
of  100  fides  and  angles.  Though  the  imagination 
cannot  form  the  idea  of  fuch  a  figure,  yet  we  may 
have  a  very  clear  notion  of  it  in  the  mind,  and  ean 
eafily  demonftrate  that  the  fum  of  all  its  angles  is 
equal  to  1996  right  ones  :  for  the  internal  angles  of 
every  plane  figure  are  equal  to  twice  as  many  right 
ones  as  the  figure  hath  fides,  except  thofe  four  whieh 
are  about  the  center  of  the  figure,  from  whence  it 
may  be  refolved  into  as  many  triangles  as  it  has  fides. 

The  author  of  P Art  de  Penfer7  p.  4.4.  has  brought  this 
inftance  to  fhow  the  diftin&ion  between  imagination 
and  conceiving.  , 

CHILIARCHA,  or  Chiliarchus,  an  officer  in 
the  armies  of  the  ancients,  who  had  the  command  of  a 
thou  fan  d  men. 

CHI  LI  A  STS,  in  church-hiftory.  See  MilleNa- 
rians.  -  , 

CHILLINGWORTH,  William,  an  ejninent-di- 
5  H  vine 
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ChtUmg-  vine  of  the  church  of  England,  was  born  at  Oxford 
worth  1602,  and  bred  there.  He  made  early  great  pro- 
Chiloe  ficiency  in  his  iludies,  being  of  a  very  quick  genius. 

.  '  ,  *  .  He  was  an  expert  mathematician,  as  well  as  an  able 

divine,  and  a  very  good  poet.  Study  and  conven¬ 
tion  at  the  univerftty  turning  upon  the  controverfy 
between  the  church  of  England  and  that  of  Rome,  on 
account  of  the  king’s  marriage  with  Henrietta  daugh¬ 
ter  to  Henry  IV.  king  of  France,  Mr  Chillingworth 
forfook  the  church  of  England,  and  embraced  the 
Romifh  religion.  Dr  Laud,  then  biffiop  of  London, 
hearing  of  this,  and  being  greatly  concerned  at  it, 
wrote  Mr  Chillingworth  \  who  exprefling  a  great  deal 
of  candour  and  impartiality,  that  prelate  continued  to 
correfpond  with  him.  This  fet  Mr  Chillingworth  on. 
a  new  inquiry ;  and  at  lafl  determined  him  to  return 
to  his  former  religion.  In  1634  he  wrote  a  confuta¬ 
tion  of  the  arguments  which  had  induced  him  to  go 
over  to  the  church  of  Rome.  He  fpoke  freely  to  his 
friends  of  all  the  difficulties  that  occurred  to  him  *, 
which  gave  occafion  to  a  groundlefs  report,  that  he 
had  turned  Papift  a  fecond  time,  and  then  Protcflant 
again.  His  return  to  the  communion  of  the  church 

England  made  a  great  noife,  and  engaged  him  in 
feveral  difputes  with  thofe  of  the  Romifli  perfuafion. 
But  in  1635  he  engaged  in  a  work  which  gave  him  a 
far  greater  opportunity  to  confute  the  principles  of  the 
church  of  Rome,  and  to  vindicate  the  Proteflant  re¬ 
ligion,  under  the  title  of  “  The  religion  of  Prote- 
ftants  a  fafe  Way  to  Salvation.”  Sir  Thomas  Coven* 
try,  lord  keeper  of  the  great  feal,  offering  him  pre- 
ferment,  Mr  Chillingworth  refufed  to  accept  it  on  ac¬ 
count  pf  his  fcruples  w'ith  regard  to  the  fubfeription  of 
the  39  articles.  However,  he  at  laft  furmounted  thefe 
fcruples ;  and  being  promoted  to  the  chancellorfhip 
of  the  church  of  Sarum,  with  the  prebend  of  Brix- 
worth  in  Northamptonfliire  annexed  to  it,  he  com¬ 
plied  with  the  ufual  fubfeription.  Mr  Chillingworth 
was  zealoufly  attached  to  the  royal  party  ;  and,  in 
Auguft  1643,  Vas  Pre^ent  King  Charles  I.’s  army 
at  the  fiege  of  Gloucefler,  where  he  advifed  and  di¬ 
rected  the  making  certain  engines, .for  affaulting  the 
town.  Soon  after,  having  accompanied  the  lord 
Hopton,  general  of  the  king’s  forces  in  the  weft,  to 
Arundel  caflle  in  Suffex,  he  was  there  taken  prifoncr 
by  the  parliamentary  forces  under  the  command  of  Sir 
William  Waller,  who  obliged  the  caflle  to  furrender. 
But  his  illnefs  increafing,  he  obtained  leave  to  be 
conveyed  to  Chichefler,  where  he  was  lodged  at  the 
bifhop’s  palace j  and,  after  a  fhort  ficknefs,  died  in 
1644.  He  hath  left  feveral  excellent  works  behind 
him. 

CHILMINAR.  See  Persefolis. 

CHILO,  one  of  the  feven  fages  of  Greece,  and  of 
the  ephori  of  Sparta  the  place  of  his  birth,  flouriflicd 
^bout  556  years  before  Chrift.  He  was  accuftotned 
to  fay  that  there  were  three  things  very  difficult  : 
*•'  To  keep  a  fecret$  to  know  how  befl  to  employ 
our  time  ;  and  to  fuffer  injuries  without  murmuring.” 
According  to  Pliny,  it  was  he  who  caufed  the  fhort 
fentence,  Know  thyself,  to  be  written  in  letters  of  gold 
in  the  temple  of  Delphos.  It  is  faid  that  he  died 
with  joy,  while  embracing  his  fon,  who  had  been 
crowned  at  the  Olympic  games. 

CHILOE,  an  ifland  lying  near  the  coafl  of  Chili 


in  South  America,  under  the  43d  degree  of  fouth  la-  CIiHoc 
titude.  It  is  the  chief  of  an  archipelago  of  40  iflands,  tf 
and  its  principal  town  is  Caftro.  It  rains  here  almofl  .^anixra: 
all  the  year,  infomuch  that  nothing  but  Indian  corn, 
or  fome  fuch  grain,  that  requires  but  little  heat  to  jri- 
pen  it,  can  ever  come  to  perfe&ion.  They  have  ex¬ 
cellent  fhell-fifh,  very  good  wild-fowl,  hogs,  fheep,  and 
beeves  \  as  alfo  a  great  deal  of  honey  and  wax.  They 
carry  on  a  trade  with  Peru  and  Chili  \  whither  they 
fend  boards  of  cedar,  of  which  they  have  vafl  forefts. 

CHILTENHAM,  a  town  in  Glouceftefflure,  fix 
miles  from  Gloucefler  \  noted  for  its  purgative  chaly¬ 
beate  fpring,  which  has  rendered  it  of  late  years  a  place 
of  fafhionable  refort.  This  water,  which  operates  with 
great  eafe,  is  deemed  excellent  in  fcorbutic  complaints, 
and  has  been  ufed  with  fucccfs  in  the  gravel. 

CHILTERN,  a  chain  of  chalky  hills  forming  the 
fouthern  part  of  Buckinghamfhire,  the  northern  part 
of  the  county  being  diflinguifhed  by  the  name  of  the 
Vale .  The  air  on  thefe  heights  is  extremely  health¬ 
ful  :  The  foil,  though  flony,  produces  good  crops  of 
wheat  and  barley  ^  and  in  many  places  it  is  covered 
with  thick  woods,  among  which  are  great  quantities 
of  beech. — Cliiltern  is  alfo  applied  to  the  hilly  parts 
of  Berkfhire,  and  it  is  believed  has  the  fame  meaning 
in  fome  other  counties.  Hence  the  Hundreds  lying 
in  thofe  parts  are  called  the  Cliiltern  Hundreds. 

CniL  TE R N  Hundreds,  Stewards  of.  Of  the  hundreds 
into  which  many  of  the  Engliffi  counties  were  divided  by 
King  Alfred  for  the  better  government,  the  jurifdi&ion 
was  originally  veiled  in  peculiar  courts ,  but  came  after¬ 
wards  to  be  devolved  to  the  county  courts,  and  fo  re* 
mains  at  prefent;  excepting  wTith  regard  to  fome,  as  the 
ckilterns ,  which  have  been  by  privilege  annexed  to  the 
crown.  Thefe  having  flill  their  own  courts,  a feward 
of  thofe  courts  is  appointed  by  the  chancellor  of  the 
exchequer,  with  a  falary  of  20s.  and  all  fees,  &c.  be¬ 
longing  to  the  office  :  and  this  is  deemed  an  appoint¬ 
ment  of  fuch  profit,  as  to  vacate  a  feat  in  parliament. 

CHIMiERA,  a  port  town  of  Turkey  in  Europe* 
fituated  at  the  entrance  of  the  gulf  of  Venice,  in  the- 
province  of  Epirus,  about  32  miles  north  of  the  city 
of  Corfu,  near  which  are  the  mountains  of  Chimsera, 
which  divide  Epirus  from  Iheff^ly.  E.  Lon^.  20.  40. 

.  N.  Lat.  40.  20. 

Chimera,  in  fabulous  hiftory,  a  celebrated  mon¬ 
ger,  fprung  from  Echidna  and  Typhon.  It  had  three 
heads  *,  that  of  a  lion,  a  goat,  and  a  dragon  ;  and  con¬ 
tinually  vomited  flames.  The  fore  parts  of  its  body 
were  thofe  of  a  lion,  the  middle  was  that  of  a  goat* 
and  the  hinder  parts  were  thofe  of  a  dragon.  It  ge¬ 
nerally  lived  in  Lycia,  about  the  reign  of  Jobates,  by 
whofe  orders  Bellerophon,  mounted  on  the  horfe  Pe- 
gafus,  overcame  it.  This  fabulous  tradition  is  explain¬ 
ed  by  the  recolle&ion  that  there  was  a  burning  moun¬ 
tain  in  Lycia,  whofe  top  was  the  refort  of  lions  on 
account  of  its  defolate  wilderncfs  ;  the  middle  which 
was  fruitful,  w  as  covered  with  goats  ;  and  at  the  bot¬ 
tom  the  marfliy  ground  abounded  with  ferpents.  Bel¬ 
lerophon  is  faid  to  have  conquered  the  Chimsera,  be- 
caufe  he  deflroycd  the  wild  beafls  on  that  mountain, 
and  rendered  it  habitable.  Plutarch  fays  that  it  was  the 
captain  of  fome  pirates  who  adorned  their  fhips  with 
the  images  of  a  lion,  a  goat,  and  a  dragon. 

By  a  chimezra  among  the  philo  fop  hers,  is  under- 

ftood 
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CHI 

Chimera,  ftood  a  mere  creature  of  tlie  imagination,  compofed  of 
^Chimes.  ^  fuc]j  contradi&ions  and  abfurdities  as  cannot  poflibly 
anywhere  exift  but  in  thought. 

CHIMES  of  a  Clock,  a  kind  of  periodical  mufic, 
produced  at  equal  intervals  of  time,  by  means  of  a 
particular  apparatus,  added  to  a  clock. 

In  order  to  calculate  numbers  for  the  chimes,  and 
adapt  the  chime-barrel,  it  mull  be  obferved,  that  the 
barrel  mull  turn  round  in  the  fame  time  that  the  tune 
it  is  to  play  requires  in  Tinging.  As  for  the  chime- 
barrel,  it  may  be  made  up  of  certain  bars  that  run 
athwart  it  with  a  convenient  number  of  holes  punch¬ 
ed  in  them  to  put  in  the  pins  that  are  to  draw  each 
hammer :  and  thefe  pins,  in  order  to  play  the  time 
of  the  tune  rightly,  mull  ftand  uprightly  or  hang  down 
from  the  bar,  fome  more,  folne  lets.  To  place  the 
pins  rightly,  you  may  proceed  by  the  way  of  changes 
on  bells;  viz.  i,  2,  3,  4;  or  rather  make  ufe  of  the 
mufical  notes.  Obferve  what  is  the  compafs  of  your 
tune,  and  divide  the  barrel  accordingly  from  end  to 
end. 

Thus,  in  the  examples  on  Plate  CXLIV.  each  of 
the  tunes  is  eight  notes  in  compafs  ;  and  accordingly 
the  barrel  is  divided  into  eight  parts.  Thefe  divifions 
are  ft  ruck  round  the  barrel ;  oppofite  to  which  are  the 
hammer-tails. 

We  fpeak  here  as  if  there  were  only  one  hammer 
to  each  bell,  that  it  may  be  more  clearly  apprehend¬ 
ed  ;  but  when  two  notes  of  the  fame  found  came  to¬ 
gether  in  a  tune,  there  mull  be  two  hammers  to  the 
bell  to  ftrike  it  :  fo  that  if  in  all  the  tunes  you  intend 
to  chime  of  eight  notes  compafs,  there  (hould  happen 
to  be  fuch  double  notes  on  every  bell,  inftead  of  eight 
you  mull  have  fixteert  hammers ;  and  accordingly  you 
mull  divide  the  barrel,  and  ftrike  fixteen  ftrokes  round 
it,  oppoftte  to  each  hammer  tail ;  then  you  are  to  divide 
it  round  about  into  as  many  divifions  as  there  are  mufi- 
cal  bars,  femibreves,  minims,  &c.  in  the  tune. 

Thus  the  hundredth-pfalm  tune  has  20  femibreves, 
and  each  divifion  of  it  is  a  femibreve :  the  firft  note 
of  it  alfo  is  a  femibreve ;  and,  therefore,  on  the  chime- 
barrel  mull  be  a  whole  divifion,  from  five  to  five  ;  as 
you  may  underftand  plainly,  if  you  conceive  the  fur- 
face  of  a  chime -barrel  to  be  reprefented  by  the  above 
figures,  as  if  the  cylindrical  fuperficies  of  the  barrel 
were  ftretched  out  at  length,  or  extended  on  a  plane  : 
and  then  fuch  a  table,  fo  divided,  if  it  were  to  be 
wrapped  round  the  barrel,  would  ftiow  the  places  where 
all  the  pins  are  to  ftand  in  the  barrel ;  for  the  dots 
running  about  the  table  are  the  places  of  the  pins  that 
play  the  tune. 

Indeed,  if  the  chimes  are  to  be  complete,  you  ought 
to  have  a  fet  of  bells  to  the  gamut  notes  3  fo  as  that 
each  bell  having  the  true  found  of  fol,  la,  mi,  fa,  you 
may  play  any  tune  with  its  flats  and  fharps ;  nay,  you 
may  by  this  means  play  both  the  bafe  and  treble  with 
one  barrel  :  and  by  felting  the  names  of  your  bells  at 
the  head  of  any  tune,  that  tune  may  eafiiy  be  tranf- 
furred  to  the  chime-barrel,  without  any  fkill  in  mufic  : 
but  it  muft  be  obferved,  that  each  line  in  the  mufic  is 
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three  notes  diftant ;  that  is,  there  is  a  note  between  each  Clume'y 
*line,  as  well  as  upon  it.  Chimney. 

CHIMNEY,  in  ArcliiteElufe,  a  particular  part  of  a  ” 
houfe,  where  the  fire  is  made,  having  a  tube  or  funnel 
to  carry  off  the  fmoke.  The  word  chimney  comes  from 
the  French  eke  min  ee  /  and  that  from  the  Latin  camu 
nata,  “  a  chamber  wherein  is  a  chimney  caminatai 
again,  comes  from  camirtus ;  and  that  from  the  Greek 
Kipivog,  “  chimney of  kxiu,  uro,  “  I  burn.” 

Chimneys  are  ufually  fuppofed  a  modern  invention  ; 
the  ancients  only  making  ufe  of  ftoves :  but  Oftavio 
Ferrari  endeavours  to  prove  chimneys  in  ufe  among 
the  ancients.  To  this  end,  he  cites  the  authority  of 
Virgil, 

Etjamfumma  procul  villatum  culmina  fumant : 

and  that  of  Appian,  who  fays,  “  That  of  thofe  perfons, 
proferibed  by  the  triumvirate,  fome  hid  themfelves  in 
wells  and  common  fevers,  and  fome  on  the  tops  of 
houfes  and  chimneys  for  fo  he  underftands  xxx vadus 
vmfpQuts,  fumaria  fub  tefio  pojita.  Add,  that  Arifto- 
phanes,  in  one  of  his  comedies,  introduces  his  old  man, 
Polycleon,  fhut  up  in  a  chamber,  whence  he  endeavours 
to  make  his  efcape  by  the  chimney . 

Chimneys,  in  Profeffor  Beckman’s  opinion,  are  com¬ 
paratively  of  modern  invention.  We  (hall  lay  before 
our  readers  fome  observations  from  his  elaborate  differ- 
tation  on  this  fubjeef .  He  thus  explains  the  above  paf- 
fage  of  Virgil. 

“  When  the  triumviri,  fays  Appian  *,  caufed  thofe  *  bcllls 
who  had  been  proferibed  by  them  to  be  fought  for  by 
the  military,  fome  of  them,  to  avoid  the  bloody  hands 
of  their  perfecutors,  hid  themfelves  in  wells,  and  others, 
as  Ferrarius  tranflates  the  words,  in  fumaria  fub  teEio, 
qua  fcilicet  fumus  t  tetto  evolvitur  (a).  The  true  tranf- 
lation,  however,  (fays  Mr  Beckman)  is  fumofa  ccena- 
cula .  The  principal  perfons  of  Rome  endeavoured  to 
conceal  themfelves  in  the  fmoky  apartments  of  the  up¬ 
per  ftory  under  the  roof,  which  in  general,  were  in¬ 
habited  only  by  poor  people  ;  and  this  feems  to  be  con¬ 
firmed  by  what  Juvenal  f  exprefsly  fays,  Rarus  venit\  Sat.x. 
in  ctvnacula  miles .  ver.  17.' 

“  Thofe  paffages  of  the  ancients  which  fpeak  of 
fmoke  rifing  up  from  houfe^  have  with  equal  impro¬ 
priety  been  fuppofed  to  allude  to  chimneys,  as  if  the 
fmoke  could  not  make  its  way  through  doors  and  win¬ 
dows.  Seneca  J  writes,  ‘  Laft  evening  I  had  fome  }£/££.  6$. 
friends  with  me,  and  on  that  account  a  ftronger  fmoke 
was  raifed  ;  not  fuch  a  fmoke,  however,  as  burfts  forth 
from  the  kitchens  of  the  great,  and  which  alarms  the 
watchmen,  but  fuch  a  one  as  fignifies  that  guefts  are  ar¬ 
rived.’  Thofe  wliofe  judgements  are  not  already  warp¬ 
ed  by  prejudice,  will  undoubtedly  find  the  true  fenfe 
of  thefe  words  to  be,  that  the  fmoke  forced  its  wav 
through  the  kitchen  windows.  Had  the  houfes  been 
built  with  chimney-funnels,  one  cannot  conceive  win* 
the  watchmen  fliould  have  been  alarmed  when  they  ob¬ 
ferved  a  ftronger  fmoke  than  ufual  arifing  from  them ; 
but  as  the  kitchens  had  no  convenience  of  that  nature, 
an  apprehenfion  of  fire,  when  extraordinary  entertain- 
5  H  2  meiitf? 


[  795  1 


(a)  Ej  KXKyatdug  i  rm  nyai  tou%  fivofiiwis* 


CHI  [  796  ]  CHI 


Chimney,  merits  were  to  be  provided  in  the  houfes  of  the  rich  for 
large  companies,  lee  ms  to  have  been  well  founded  3 
and  on  fueh  occafions  people  appointed  for  that  pur- 
pofe  were  ftationed  in  the  neighbourhood  to  be  con¬ 
stantly  on  the  watch,  and  to  be  ready  to  extinguiih 
the  flames  in  cafe  a  fire  fhould  happen.  There  are 
many  other  paifages  to  be  found  in  Roman  authors  of 
the  like  kind,  which  it  is  hardly  neceffary  to  mention  3 
fuch  as  that  of  Virgil  *, 


*  Eclog. 
ver.  S3. 


Et  jam  fumtna  procul  villarum  culmina  fumant . 


f  Atilular,  anc[  t]10  following  words  of  Plautus  f,  defcriptive  of  a 
adt.  ii.fc.  4.  .r  0 

^  miler  : 


t^uia  divum  atque  Jiominum  clamat  continuo  fdem , 

Suam  rem  periijje,feque  eradicarier , 

De fuo  tigillo  furnus  Ji  qua  exit  for  as. 

u  The  paffage  of  Ariflophanes  above  alluded  to 
however,  (fays  the  profelfor)  which,  according  to  the 
ufual  tranllation,  feems  to  allude  to  a  common  chimney, 
can,  in  my  opinion,  efpecially  when  we  confider  the 
illuftration  of  the  fcholiafls,  be  explained  alfo  by  a  Am¬ 
ple  hole  in  the  roof,  as  Reilke  has  determined  3  and 
indeed  this  appears  to  be  more  probable,  as  we  find 
mention  made  of  a  top  or  covering  (t>jA«*)  with  which 
the  hole  was  doled.” 

It  has  been  faid  that  the  inftances  of  chimneys  re¬ 
maining  among  the  ruins  of  ancient  buildings  are  few, 
and  the  rules  given  by  Vitruvius  for  building  them  are 
obfeure 3  but  it  appears  that  there  exifts  no  remains  of 
ancient  chimneys 3  and  that  Vitruvius  gives  no  rules, 
either  obfeure  or  perfpicuous,  for  building  what,  in  the 
modern  acceptation  of  the  word,  deferves  the  name  of 
a  chimney. 

u  The  ancient  mafon-work  ftill  to  be  found  in  Italy 
does  not  determine  the  queftion.  Of  the  walls  of  towns, 
temples,  amphitheatres,  baths,  aquedu&s,  and  bridges, 
there  are  fome  though  very  imperfed  remains,  in  which 
chimneys  cannot  be  expected  3  but  of  common  dwell¬ 
ing  houfes  none  arc  to  be  feen,  except  at  Herculaneum, 
and  there  no  traces  of  chimneys  have  been  difeovered. 
The  paintings  and  pieces  of  fculpture  which  are  prefer¬ 
red,  afford  us  as  little  information  ;  for  nothing  can  be 
perceived  in  them  that  bears  the  fmalleft  refemblance 
to  a  modern  chimney. 

“  If  there  were  no  funnels  in  the  houfes  of  the  an¬ 
cients  to  carry  off  the  fmoke,  the  dire&ions  given  by 
Columella,  to  make  kitchens  fo  high  that  the  roof  fhould 
not  catch  fire,  was  of  the  utmoit  importance.  An 
accident  of  the  kind,  which  that  author  feems  to  have 
apprehended,  had  almoft  happened  at.  Beneventum, 
when  the  landlord  who  entertained  Maecenas  and  his 
company  was  making  a  flrong  fire  in  order  to  get  fome 
birds  fooner  roafted. 


$  Herat • 
kb.  i.  fat.  5. 


- . ..  ubi  fed  ulus  hofpes 

Pcene  arft ,  macros  dum  turdos  verfat  in  tgne  ; 

Nam  vaga  per  veterern  dilapfo  flamma  culinam 
Vulcano  futnmum  properabat  latnbere  tcEiam  J. 

Had  therp  been  chimneys  in  the  Roman  houfes,  Vitru¬ 
vius  certainly  would  not  have  failed  to  defer ibe  their 
conftru&ion,  which  is  fometimes  attended  with  confider- 
able  difficulties,  and  which  is  intimately  conne&ed  with 
the  regulation  of  the  plan  of  the  whole  edifice.  He 


does  not,  however,  fay  a  word  on  this  fubje£l  3  neither  Chimney. 

does  Julius  Pollux,  who  has  collefted  with  great  care 

the  Greek  names  of  every  part  of  a  dwell ing-houfe  3 

and  Grapaldus,  who  in  later  times  made  a  colle&ion  of 

the  Latin  terms,  has  not  given  a  Latin  word  expreffive  *  Francifci 

of  a  modern  chimney  *•”  Marti  Gra- 

tc  Camenis  fignified,  as  far  as  I  have  been  able  to Pa*d{  de 
learn,  fir  ft  a  chemical  or  metallurgic  furnace,  '^^^ibri 
which  a  crucible  was  placed  for  melting  and  refining 
metals  3  fecondly,  a  fmith’s  forge  3  and,  thirdly,  a 
hearth  on  which  portable  ftoves  or  fire-pans  were  pla¬ 
ced  for  warming  the  apartment.  In  all  thefe,  how¬ 
ever,  there  appears  no  trace  of  a  chimney.”  Herodo¬ 
tus  relates  (lib.  viii.  c.  137.)?  that  a  king  of  Libya, 
when  one  of  his  fervants  afked  for  his  wages,  offered 
him  in  jeft  the  fun,  which  at  that  time  fhone  into  the 
lioufe  through  an  opening  in  the  roof,  under  which  the 
fire  was  perhaps  made  in  the  middle  of  the  edifice. 

If  fuch  a  hole  muft  be  called  a  chimney,  our  author 
admits  that  chimneys  were  in  ufe  among  the  ancients, 
efpecially  in  their  kitchens  3  but  it  is  obvious  that  fuch 
chimneys  bore  no  refemblance  to  ours,  through  which  the 
fun  could  not  dart  his  rays  upon  the  floor  of  any  apart¬ 
ment. 

Ci  However  imperfect  may  be  the  information  which 
can  be  colle£ted  from  the  Greek  and  Roman  authors  re- 
fpe&ing  the  manner  in  which  the  ancients  warmed  their 
apartments,  it  neverthelefs  (hews  that  they  commonly 
ufed  for  that  purpofe  a  large  fire-pan  or  portable  ftove, 
in  which  they  kindled  wood,  and,  when  the  wood  was 
well  lighted,  carried  it  into  the  room,  or  which  they 
filled  with  burning  coals.  When  Alexander  the  Great 
w  as  entertained  by  a  friend  in  winter,  as  the  weather 
was  cold  and  raw,  a  fmall  fire  bafon  was  brought  into 
the  apartment  to  warm  it.  The  prince,  obferving  the 
fize  of  the  veffel,  and  that  it  contained  only  a  few  coals, 
defired  his  hoft  in  a  jeering  manner,  to  bring  more 
wood  or  frankincenfe  3  giving  him  thus  to  underftand 
that  the  fire  was  fitter  for  burning  perfumes  than  to 
produce  heat.  Anacharfis,  the  Scythian  philofopher, 
though  difpleafed  with  many  of  the  Grecian  cuftoms, 
praifed  the  Greeks,  however,  becaufe  they  {hut  out  the 
fmoke  and  brought  only  fire  into  their  houfes  *.  We  *  piJ/tarc% 
are  informed  by  Lampridius,  that  the  extravagant  He- 3^,^  9 
liogabalus  caufed  to  be  burned  in  thefe  ftoves,  infteadlib.  vi.  7. 
of  wrood,  Indian  fpiceries  and  coftly  perfumes  f.  It  isp-  69** 
alfo  worthy  of  notice,  that  coals  were  found  in  fome  o ij-jEt.  Lam« 
the  apartments  of  Herculaneum,  as  we  are  told  by prid.  Vita 
Winkelmann,  but  neither  ftoves  nor  chimneys.  Heliogab . 

It  is  well  known  to  every  fcholar,  that  the  ufeful  artsca^‘ 
of  life  were  invented  in  the  eaft,  and  that  the  cuftoms, 
manners,  and  furniture  of  eaftern  nations,  have  remain¬ 
ed  from  time  immemorial  almoft  unchanged.  In  Per- 
fia,  which  the  late  Sir  William  Jones  feems  to  havecon- 
ftdered  as  the  original  country  of  mankind,  the  me¬ 
thods  employed  by  the  inhabitants,  for  w  arming  them- 
felves  have  a  great  refemblance  to  thofe  employed  by 
the  ancient  Greeks  and  Romans  for  the  fame  purpofe. 
According  to  De  la  Valle,  the  Perfians  make,  fires  in 
their  apartments,  not  in  chimneys  as  we  do,  but  in 
ftoves  in  the  earth,  which  they  call  termor .  “  Thefe 

ftoves  confift  of  a  fquare  or  round  hole,  two  fpans  or  a 
little  more  in  depth,  and  in  fliape  not  unlike  an  Italian 
calk.  That  this  hole  may  throw  out  heat  fooner,  and 
with  more  ftrength,  there  is  placed  in  it  an  iron  veffol 
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Chimney-  of  the  fame  fize,  which  is  either  filled  with  burning 
'  coajs>  or  a  fire  0£  Wood  and  other  inflammable  fub- 
ftances  is  made  in  it.  When  this  is  done,  they  place 
over  the  hole  or  flove  a  wooden  top,  like  a  fmall  low 
table,  and  fpread  above  it  a  large  coverlet  quilted  with 
cotton,  which  hangs  down  on  all  fidcs  to  the  floor. 
This  covering  condenfes  the  heat,  and  caufes  it  to 
warm  the  whole  apartment.  The  people  who  cat  or 
convcrfe  there,  and  fome  who  flecp  in  it,  lie  down  on 
the  floor  above  the  carpet,  and  lean,  with  their  {houlders 
againil  the  wall,  on  fquare  cufhions,  upon  which  they 
foinetimes  alfo  fit  ;  for  the  tennor  is  conftrudled  in  a 
place  equally  diftant  from  the  walls  on  both  fides. 
Thofe  who  are  not  very  cold  only  put  their  feet  under 
the  table  or  covering  \  but  thofe  who  require  more  heat 
can  put  their  hands  under  it,  or  creep  under  it  altoge¬ 
ther.  By  thefe  means  the  flove  diffuses  over  the  whole 
body,  without  caufing  uneafinefs  to  the  head,  fo  pene¬ 
trating  and  agreeable  a  warmth,  that  I  never  in  win¬ 
ter  experienced  any  thing  more  pleafant.  Thofe,  how¬ 
ever,  who  require  lefs  heat,  let  the  coverlet  hang  down 
on  their  fide  to  the  floor,  and  enjoy  without  any  incon¬ 
venience  from  the  flove  the  moderately  heated  air  of 
the  apartment.  They  have  a  method  alfo  of  ftirring 
up  or  blowing  the  fire  when  neceflary,  by  means  of  a 
fmall  pipe  united  with  the  tennor  or  flove  under  the 
earth,  and  made  to  projeft  above  the  floor  as  high  as 
one  choofes  \  fo  that  the  wind,  when  a  perfon  blow's 
into  it,  becaufe  it  has  no  other  vent,  afls  immediately 
upon  the  fire  like  a  pair  of  bellows.  When  there  is 
no  longer  occafion  to  ufe  this  flove,  both  holes  are 
elofed  up,  that  is  to  fay,  the  mouth  of  the  flove  and 
that  of  the  pipe  which  conveys  the  air  to  it,  by  a  flat 
ftone  made  for  that  purpofe.  Scarcely  any  appear¬ 
ance  of  them  is  then  to  be  perceived,  nor  do  they  oc¬ 
cafion  inconvenience,  efpecially  in  a  country  where  it 
is  always  cuftomary  to  cover  the  floor  with  a  carpet, 
and  where  the  walls  are  plaflered.  In  many  parts 
thefe  ovens  are  ufed  to  cook  vi&uals,  by  placing  ket¬ 
tles  over  them.  They  are  employed  alfo  to  bake 
bread  ;  and  for  this  purpofe  they  are  covered  with  a 
large  broad  metal  plate,  on  which  the  cake  is  laid  •,  but 
if  the  bread  is  thick  and  requires  more  heat,  it  is  put 

*  Bijl.  of  into  the  flove  itfelf*.” 

Invent,  ii.  The  profeffor  farther  obferves,  the  oldefl  account 
of  them  which  he  finds  is  an  infeription  at  Venice, 
which  relates,  that  in  the  year  1347  a  great  many 
chimneys  were  thrown  down  by  an  earthquake.  It 
would  appear,  however,  that  in  fome  places  they  had 
been  in  ufe  for  a  confiderable  time  before  that  period  ; 
for  De  Gataris,  in  his  hiftory  of  Padua,  relates,  that 
Franccfeo  de  Carraro,  lord  of  Padua,  came  to  Rome  in 
1368,  and  finding  no  chimneys  in  the  inn  where  he 
lodged,  becaufe  at  that  time  fire  was  kindled  in  a  hall 
in  the  middle  of  the  floor,  he  caufed  two  chimneys 
like  thofe  which  had  long  been  ufed  at  Padua  to  be 
eonftrucled  by  mafons  and  carpenters,  whom  he  had 
brought  along  with  him.  Over  thefe  chimneys,  the 
firfl  ever  feen  at  Rome,  he  affixed  his  arms,  which 
were  Hill  remaining  in  the  time  of  De  Gataris,  who 
died  of  the  plague  in  1405. 


Method  of  Building  ClUMNETS  that  will  not  frno£e%  Chimney 
Workmen  have  different  methods  of  drawing  up  the  .  H 
funnels  of  chimneys,  generally  according  to  their  own  1 
fancies  and  judgments,  and  fometimes  according  to  the  < 
cuftoms  of  places.  They  are  feldom  directed  by  found 
and  rational  principles.  It  will  be  found  for  the  moft 
part,  that  the  fmoking  of  chimneys  is  owing  to  their 
being  carried  up  narrower  near  the  top  than  below,  or 
ziz-zag,  all  in  angles  ;  in  fome  cafes,  indeed,  it  is 
owing  to  accidental  caufes  ;  but,  for  the  moft  part 
to  thofe  two  above  mentioned.  Where  they  are  car¬ 
ried  up  in  the  pyramid  or  tapering  form,  efpecially  if 
the  houfe  be  of  a  confiderable  height,  it  is  ten  to  one 
but  they  fometimes  fmokc.  The  air  in  the  rooms, 
being  rarefied,  is  forced  into  the  funnel  of  the  chim¬ 
ney,  and  receives  from  the  fire  an  additional  force  to 
carry  up  the  fmoke.  Now  it  is  evident,  that  the  fur¬ 
ther  up  the  fmoke  flies,  the  lefs  is  the  force  that  drives 
it,  the  flower  it  muft  move,  and  confequently  the 
more  room  in  proportion  it  fhould  have  to  move  in  $ 
whereas  in  the  ufual  way  it  has  lefs,  by  the  fides  of 
the  chimney  being  gathered  clofer  and  clofer  to¬ 
gether. 

The  method  here  propofed  of  carrying  up  chim¬ 
neys  will  be  objedled  to  by  fome,  thus  :  The  wider  a 
chimney  is  at  the  top,  fay  they,  the  more  liberty  has 
the  wind  to  blo\v  dovrn.  Very  true  ;  but  is  it  not  re¬ 
filled  in  going  dowrn,  both  by  the  form  of  the  chim¬ 
ney  and  other  evident  caufes,  fo  that  it  muft  return 
again  ?  In  the  other  wray,  wrhen  the  wind  blows  dowrn, 
the  refiftance  being  lefs,  the  wind  and  fmoke  are,  if 
vre  may  ufe  the  expreflion,  imprifoned,  and  make  the 
fmoke  puff  out  below.  This  method  has  proved  ef¬ 
fectual  after  all  others  had  failed  ;  and  that  in  a  houfe 
placed  in  the  worft  fituation  poflible,  namely,  under  a 
high  mountain  to  the  fouthward,  from  which  ftrong 
blafts  blow  down  upon  it.  A  vent  was  carried  up 
without  angles,  as  perpendicular  as  poflible ;  and  was 
made  about  three  or  four  inches  wider  at  top  than  at 
the  bottom  ;  the  funnel  was  gathered  in  a  throat  di- 
reClly  above  the  fire-place,  and  fo  widening  upwards. 

Since  that  time  the  houfe  has  not  only  ceafed  to  fmoke, 
but  w'hen  the  doors  Hand  open,  the  draught  is  fo 
ftrong  that  it  will  carry  a  piece  of  paper  out  at  the 
chimney  head.  See  more  on  this  fubjeCl  and  the  im¬ 
provements  by  Count  Rumford  under  the  article 
Smoke. 


CHIMNET- Money ,  otherwife  called  Heartli-money,  a 
duty  to  the  crown  on  houfes.  By  flat.  14.  Char.  II. 
cap.  2.  every  fire-hearth  and  flove  of  every  dwelling 
or  other  houfe,  within  England  and  Wales  (except 
fuch  as  pay  not  to  church  and  poor),  was  chargeable 
with  2s.  per  annum,  payable  at  Michaelmas  and  Lady- 
day  to  the  king  and  his  heirs  and  fucceffors,  &c. 
which  payment  was  commonly  called  chimney-money . 
This  tax,  being  much  complained  off  as  burdenfome 
to  the  people,  has  been  fince  taken  off,  and  others 
impofed  in  its  Head  ;  among  which  that  on  window’s 
has  by  fome  been  efteemed  almoft  equally  grievous. 
CHIMPANZEE,  in  Natural  Hfory.  See  Simia* 
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